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REQUEST FOR PROPOSALS 

PART 1 
INTRODUCTION AND BACKGROUND 

1.1 The Niagara Parks Commission 

The Niagara Parks Commission (“NPC”) is a Provincial Crown Agency and a corporation 
incorporated by an Act of the Provincial Legislature of Ontario on the 23rd of April 1887 and 
continued under the Niagara Parks Act, R.S.O. 1990, Chapter N.3.  

Prior to the opening of the original Park, the NPC was guided by two general principles which 
were regarded by the Government of the day as indispensable conditions. The first was that there 
should be no permanent financial burden on the Province, but that the Parks should become self-
supporting. The second was that the Park should, as far as possible, be free to the public. These 
indispensable conditions continue to guide our operations:   

NPC’s Mandate 

Preserving and promoting the natural and cultural heritage along the Niagara River 
corridor.   

Niagara Parks is also committed to delivering commercially successful products in a way 
that ensures benefits for everyone (people who travel, the adjacent communities, and the 
respective natural, social, and cultural environments). 

Vision 

By 2028, Ontario’s Niagara Parks will be: 

• An innovative example of sustainability as the environmental and cultural stewards 
of the Niagara River corridor 

• A welcoming, accessible and inspiring place offering world-class natural, historical, 
and authentic experiences 

• A source of national pride and identity 

• One of the most spectacular Parks in the world 

NPC is committed to achieving excellence. We all take pride in everything we do. We expect our 
Contractors to use best practices in all that they do through quality service, leadership and 
professionalism.  This can be done by applying the best possible skills, knowledge and experience 
for our visitors. We encourage innovation, new ideas and continuous improvement. We promote 
an environment that attracts, motivates and recognizes high performance. We value change as 
opportunity.  See NPC’s procurement webpage for our Suppliers’ Code of Conduct. 

NPC is an operational enterprise of the Ontario Ministry of Tourism, Culture and Gaming, an 
agency that has the financial and operating authority to carry on a business with revenues.   

NPC raises revenue primarily through the operation of attractions, gift shops, golf courses, 
restaurants and parking lots. 
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1.2 Background to Procurement 

This Request for Proposals is issued by NPC for the provision of a qualified general contractor to 
supply all construction services required to construct an extension to the existing WEGO bus 
garage to facilitate the amalgamation of fleet services and WEGO bus operations located at 7810 
Niagara Portage Road. The extension is comprised of an addition of two new double bays in the 
western direction and an extension in the south direction to the existing service bays. 

This expansion will provide the necessary space to integrate both departments, enhancing 
operational efficiency and optimizing resource utilization. 

More detailed requirements are set out in the Specifications Schedule. 

1.3 Agreement 

It is expected that the Ranking Proponent, if any, will be invited to sign a comprehensive 
agreement (the “Agreement”) setting out the terms and conditions that will apply to the purchase 
of Work. 

The form of Agreement set out in the Form of Agreement Schedule (the “Form of Agreement”) 
is the form that NPC intends to use as the basis for the final agreement with the successful 
Proponent. 

If a Proponent objects to any aspect of the Form of Agreement, it is strongly encouraged to raise 
issues or proposed changes to the Form of Agreement as part of the submission of questions 
process (per Section 2.6 (Proponent Questions)).   

NPC is under no obligation to negotiate the Form of Agreement or to entertain a 
Proponent’s changes to it.   After the Proposal Submission Deadline, NPC may consider 
requests for changes to the Form of Agreement that are in the nature of clarifications, or 
corrections of typographical or clerical or similar errors, however, NPC is under no obligation to 
enter into any Agreement that is not in form and content substantially similar to the Form of 
Agreement.  Any Proponent that requires changes that would, in the sole discretion of the 
NPC, cause an Agreement not to be in form and content substantially similar to the Form 
of Agreement, may be disqualified.  

It is intended that only a single Ranking Proponent will be selected to sign an Agreement 
(however, NPC reserves the right to select more than one Ranking Proponent to sign an 
Agreement).  

See Section 4.7 (Finalization of Agreement with Ranking Proponent).   

1.3.1 Agreement – Execution 

It is expected that the Agreement will be signed on or around February 7, 2025, and no obligation 
on the part of NPC shall arise until such time as the Agreement is signed. 

1.4 Proof of Insurance 

Regardless of whether proof of insurance coverage is required or otherwise provided as part of a 
Proposal, NPC may – as a pre-condition to signing an Agreement – require a successful 
Proponent to provide proof of insurance coverage in the form of a valid certificate of insurance as 
required by the Agreement.  Failure to provide that proof of coverage within the time period 
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specified by NPC may result in NPC rescinding that award notification and awarding the 
Agreement to the next-highest Proponent.  

1.5 No Guarantee of Volume of Work or Exclusivity of Contract  

NPC makes no guarantee of the value or volume of work to be assigned to the successful 
Proponent. Any Agreement executed with the successful Proponent will not be an exclusive 
contract. The NPC may contract with others for the same or similar Work to those described in 
this RFP or may obtain the same or similar Work internally. 

1.6 RFP Timetable 

The following is a summary of the key dates in the RFP process: 
 
Event Location Date 
RFP Issue Date – December 16, 2024 

Mandatory Proponents’ Site Visit  
7856 Portage Road 

Niagara Falls, 
Ontario, L2G 6R7 

January 7, 2025 at 
11:00 a.m. ET 

Deadline for Questions  
  (see Section 2.6.1 (Submission of Questions)) – January 14, 2025 at 

12:00 p.m. ET 

Proposal Submission Deadline – January 23, 2025 at 
2:00 p.m. ET 

   
Invitation to Ranking Proponent to Sign 
Agreement  – February 7, 2025 

   
Anticipated Agreement Start Date – February 10, 2025 

NPC may change any of the above dates and times, including the Proposal Submission Deadline, 
in its sole discretion and without liability, cost, or penalty. If a change is made to any of the above 
dates, NPC will post any such change on Bonfire. 

In the event of any change in the Proposal Submission Deadline, the Proponents shall thereafter 
be subject to the extended Proposal Submission Deadline. 

1.7 Mandatory Proponents’ Site Visit 

It is mandatory that Proponent representatives visit the Place of Work. Arrangements have been 
made for the site visit to be held at Place of Work on the date specified in section 1.6 (RFP 
Timetable).  

Start time:  The site visit will begin promptly at the time specified in section 1.6 (RFP 
Timetable), at the designated meeting location.  

Designated meeting location: The front main entrance of the existing WEGO building 
located at: 7810 Portage Road, a complex within 7805 Niagara Parkway, Niagara Falls, 
Ontario,L2G7M8, Canada (Google link: https://maps.app.goo.gl/cL3LXRJjuQhotq6W8 ) 

Proponent representatives must sign in at the designated meeting location, specified above, prior 
to the start time for the site visit. Proponents are strongly encouraged to make any necessary 
arrangements to ensure that representatives arrive at the designated meeting location at least 30 
minutes prior to the start time for the site visit. This additional time is recommended as: 

https://maps.app.goo.gl/cL3LXRJjuQhotq6W8
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• heavy vehicular traffic in the Niagara Falls area can lead to transit delays; 

• the parking lot is large and a distance from the designated meeting location; and 

• sign-in of Proponent representatives is required upon arrival and prior to scheduled 
start time of the site visit. 

If parking in an area where access is controlled, Proponent representatives are to notify the 
parking attendant at the gate that they are attending a site visit at the time indicated in this section. 
Proponents representatives are not be charged for parking for the purposes of the site visit. 

NPC representatives will conduct the sign in process. Upon arrival at the designated meeting 
location, Proponent representatives will present themselves to the RFP Coordinator and ask to 
be signed in by the RFP Coordinator. The RFP Coordinator may, in their sole discretion, accept 
late arrivals including Proponent representatives who arrived on time at the designated meeting 
location and are simply waiting to sign in. Once the RFP Coordinator calls the start of the site visit 
no late arrivals will be permitted to sign in.   

Proponents who do not send a representative to the site visit will not be given an alternative 
appointment, but they will not be precluded from submitting a Proposal and will be disqualified 
from submitting a Proposal. 

A site visit may involve a maximum of 2 representatives for each Proponent. If a Proponent wishes 
to involve more representatives, it may submit a request to the RFP Coordinator to permit 
additional representatives. A Proponent should not proceed to involve more than the above 
number of representatives in a site visit without receiving approval from the RFP Coordinator 
(which may be refused). 

Prior to the visit, Proponents should review all provided material (e.g., drawings, studies) to gain 
a better understanding of the work site conditions. 

Proponents will be given access to the areas of the site that are relevant to the performance of 
the work. NPC reserves the right to deny any individual’s participation in the site visits in its sole 
discretion (including if NPC determines that a given individual arrived at the designated meeting 
location after the scheduled start time, or has no business or technical need to be present). NPC 
reserves the right to cancel and / or re-schedule any site visits. 

Although Proponent representatives may record images and video of the site, the Proponent is 
only permitted to use those images and video for the purpose of responding to this RFP. 
Proponent representatives are not permitted to make any other use or disclosure of those images 
or video, such as publishing them online. 

Any statements made by NPC representatives during the site visit are not binding on NPC. If the 
Proponent wishes to rely on any statements made by NPC representatives during the site visit, it 
should seek written clarification or confirmation by submitting a question before the Deadline for 
Questions. 
 
If the Proponent believes that any aspect of the RFP documentation provided by or on behalf of 
NPC does not accord with conditions noted during the site visit, it should raise any questions or 
clarifications with NPC prior to the Deadline for Questions. 
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1.8 RFP Coordinator 

All communications with NPC regarding any aspect of this RFP (up until any contract award 
notification) should be directed to the RFP Coordinator: 
 

Name: Adam De Giuli 

Title: Coordinator, Strategic Sourcing and Procurement 

 via Bonfire’s Opportunity Vendor Discussions board (valid until the Proponents’ 
Deadline for Questions)      

 procurement@niagaraparks.com (use only after the Proponents’ Deadline for 
Questions.    

  

mailto:procurement@niagaraparks.com
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PART 2 
RFP TERMS AND PROCEDURES 

2.1 Definitions 

In this RFP, unless the context otherwise requires, the following terms have the meanings 
indicated below: 

(a) “Acceptance Period” for the purpose of Digital Bonding, Acceptance Period 
means the period the Proponent shall be open for acceptance of their Proposal 
from the Proposal Submission Deadline which is 120 days. In cases where the 
expiry date of the Acceptance Period falls on a Saturday, Sunday or public holiday, 
the time for acceptance shall be extended to the first following Business Day;  

(b) “Agreement” has the meaning ascribed in Section 1.3 (Agreement). 

(c) “Alternate Price” has the meaning ascribed to it in Section 3.2.6. 

(d) “Applicable Laws” means any common law requirement and all applicable and 
enforceable statutes, regulations, directives, policies, administrative 
interpretations, orders, by-laws, rules, guidelines, approvals, and other legal 
requirements of any government and/or regulatory authority in effect from time to 
time. 

(e) “Business Day” or “Business Days” means Monday to Friday between the hours 
of 9:00 a.m. to 5:00 p.m. ET, except when such a day is a public holiday, as defined 
in the Employment Standards Act (Ontario), or as otherwise agreed to by the 
parties in writing. 

(f) “Canadian Business” means a person or group of persons that provides or could 
provide goods or services and that has a place of business in Canada.   For the 
purposes of this definition, (a) person means a natural person, or an entity 
constituted, established or organized under applicable laws; and (b) place of 
business means an establishment where a supplier conducts activities on a 
permanent basis that is clearly identified by name and accessible during normal 
business hours.   

(g) “Cash Allowance” has the meaning ascribed to it in Section 3.2.2.  

(h) “Conflict of Interest” means any situation or circumstance where, in relation to 
the performance of its obligations under the Agreement, the Proponent’s other 
commitments, relationships or financial interests (i) could or could be seen to 
exercise an improper influence over the objective, unbiased, and impartial exercise 
of its independent judgement; or (ii) could or could be seen to compromise, impair, 
or be incompatible with the effective performance of its obligations under the 
Agreement. 

(i) “Contractor” means the Proponent that is successful in this RFP and that enters 
into the Agreement with NPC. 

(j) “Days” means calendar days. 

(k) “Eligible Proposal” means a Proposal that meets or exceeds a prescribed 
requirement, allowing it to proceed to the next stage of the evaluation process. 
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(l) “Evaluation Matrix” means the 10-point evaluation methodology set out at Section 
4.3 (Stage II – Evaluation of Rated Elements). 

(m) “Evaluation Team” means the individuals who have been selected by NPC to 
evaluate the Proposals. 

(n) “Form of Agreement” has the meaning ascribed in Section 1.3 (Agreement). 

(o) “Itemized Price” has the meaning ascribed to it in Section 3.2.2. 

(p) “MSDS” means material safety data sheets which describes the properties and 
potential hazards of the material, how to use it safely, and what to do in an 
emergency.  

(q) “NPC” or “Owner” means The Niagara Parks Commission. 

(r) “Personal Information” means recorded information about an identifiable 
individual or that may identify an individual that is received or collected by NPC as 
part of this RFP. 

(s) “Place of Work” is defined in accordance with definitions of the Specifications 
Schedule. 

(t) “Project” is defined in accordance with definitions of the Specifications Schedule. 

(u) “Proponent” or “Proponents” means an entity that submits a Proposal in 
response to this RFP and, as the context may suggest, refers to a potential 
Proponent. 

(v) “Proposal” or “Proposals” means all of the documentation and information 
submitted by a Proponent in response to the RFP. 

(w) “Proposal Submission Deadline” means the corresponding date and time as set 
out in Section 1.6 (RFP Timetable) as may be amended from time to time in 
accordance with the terms of the RFP.  

(x) “Ranking Proponent” means the Proponent(s) that NPC has identified as the 
highest-ranked Proponent(s) in accordance with the evaluation process. 

(y) “Rectification Period” means the period commencing on the date that NPC issues 
a rectification notice to the Proponent pursuant to Section 2.11 (Rectification 
Period) and running for the number of Business Days provided in that notice, 
expiring at 5:00 p.m. ET on the last Business Day. 

(z) “Request for Proposals” or “RFP” means this Request for Proposals issued by 
NPC, and all addenda thereto.  

(aa) “RFP Coordinator” means the individual identified in Section 1.8 (RFP 
Coordinator) accessible: 

(i) on or before the Proponents’ Deadline for Questions, via Bonfire’s 
Opportunity Vendor Discussions board; and  
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(ii) after the Proponents’ Deadline for Questions, via email at 
procurement@niagaraparks.com  

(bb) “Separate Price” has the meaning ascribed to it in Section 3.2.4. 

(cc) “Subcontractor” is defined in accordance to definitions of the Form of Agreement 
Schedule. 

(dd) “Stipulated Price Bid” means the total fixed price or lump sum proposed by a 
Proponent and as described in the Pricing Schedule.  

(ee) “Timetable” means the timetable for this RFP, as described at Section 1.6 (RFP 
Timetable).  

(ff) “Unfair Advantage” means any conduct, direct or indirect, by a Proponent that 
may result in gaining an unfair advantage over other Proponents, including but not 
limited to (i) possessing, or having access to, information in the preparation of its 
Proposal that is confidential to NPC and which is not available to other Proponents, 
(ii) communicating with any person with a view to influencing, or being conferred 
preferred treatment in, the RFP process (including the offer or giving of a benefit 
of any kind, by or on behalf of a Proponent to anyone employed by, or otherwise 
connected with, NPC), or (iii) engaging in conduct that compromises or could be 
seen to compromise the integrity of the RFP process and result in any unfairness. 

(gg) “Unit Price” has the meaning ascribed to it in Section 3.2.5. 

(hh) “Work” means the goods/services that are the subject matter of this RFP, as 
described in the Specifications Schedule. 

2.2 Interpretation 

This RFP shall be interpreted according to the following provisions, unless the context requires a 
different meaning: 

(a) Unless the context otherwise requires, wherever used herein the plural includes 
the singular, the singular includes the plural, and each of the masculine and 
feminine includes the other gender. 

(b) Words in the RFP shall bear their natural meaning. 

(c) References containing terms such as “includes” and “including”, whether or not 
used with the words “without limitation” or “but not limited to”, shall not be deemed 
limited by the specific enumeration of items but shall, in all cases, be deemed to 
be without limitation and construed and interpreted to mean “includes without 
limitation” and “including without limitation”. 

(d) In construing the RFP, general words introduced or followed by the word “other” or 
“including” or “in particular” shall not be given a restrictive meaning because they 
are followed or preceded (as the case may be) by particular examples intended to 
fall within the meaning of the general words. 

(e) Unless otherwise indicated, time periods will be strictly applied. 

(f) The following terminology applies in the RFP: 

mailto:procurement@niagaraparks.com
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(i) Whenever the terms “must” or “shall” are used in relation to NPC or the 
Proponents, such terms shall be construed and interpreted as synonymous 
and shall be construed to read “NPC shall” or the “Proponent shall”, as the 
case may be. 

(ii) The term “should” relates to a requirement which NPC would like the 
Proponent to address in its Proposal. 

(iii) The term “will” describes a procedure that is intended to be followed. 

2.3 Restricted Communications 

Proponents that fail to comply with the requirement to direct all communications to the RFP 
Coordinator may be disqualified from the RFP process. Without limiting the generality of this 
provision, Proponents may not communicate with or attempt to communicate with the following 
(unless instructed to by the RFP Coordinator): 

(a) any commissioner, officer, employee or agent of NPC (other than the RFP 
Coordinator); 

(b) any member of the Evaluation Team; 

(c) any expert or advisor assisting the Evaluation Team; or 

(d) any elected official of any level of government, including any advisor to any elected 
official. 

2.4 Authorized Communications, Amendments, Waivers 

Proponents are advised that from the date of issue of the RFP through any award notification: 

(a) only the RFP Coordinator is authorized by NPC to amend or waive the 
requirements of the RFP pursuant to the terms of this RFP; and 

(b) under no circumstances shall a Proponent rely upon any information or instruction 
from any commissioner, officer, employee, agent of NPC unless the information or 
instruction is provided in writing by the RFP Coordinator. 

2.5 Due Diligence, Inconsistencies, Errors, Etc. 

Every Proponent is responsible for conducting its own investigations and due diligence necessary 
for the preparation of its Proposal. Every Proponent should carefully review the RFP to ensure 
that it has no reason to believe there are any inconsistencies, errors, omissions, or ambiguities in 
any part of the RFP. 

If a Proponent has any reason to believe that there are any inconsistencies, errors, omissions, or 
ambiguities in any part of the RFP, the Proponent should raise this as soon as possible as part of 
the question and answer process pursuant to Section 2.6 (Proponent Questions), but in any event 
must notify the RFP Coordinator in writing prior to submitting a Proposal. The RFP Coordinator 
will then clarify the matter for the benefit of all Proponents.  
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2.6 Proponent Questions 

2.6.1 Submission of Questions 

NPC will use the following process regarding any Proponent question or other request for 
clarification of any aspect of the RFP: 

(a) Proponents must submit requests for clarification via Bonfire’s Opportunity Vendor 
Discussion board, or as may otherwise be directed by the RFP Coordinator. 

(b) Where a question relates to a specific section of this RFP, reference should be 
made to the specific section number and page of the RFP. 

(c) Requests for clarification must be submitted prior to the Deadline for Questions. 

2.6.2 Responses to Questions 

NPC will make reasonable efforts to provide Proponents with written responses to questions that 
are submitted in accordance with Section 2.6.1 (Submission of Questions), subject to the 
provisions of this Section. 

 Questions and answers will be distributed in numbered addenda to Proponents by posting such 
addenda on Bonfire. In answering a Proponent’s question(s) in any addenda, NPC will set out the 
question(s), but without identifying the Proponent that submitted the question(s).  Also, NPC may, 
in its sole discretion: 

(a) edit the question(s) for clarity; 

(b) exclude any question(s) that are either unclear or inappropriate; and 

(c) provide a single, consolidated answer to similar questions from various 
Proponents. 

Where an answer results in any change to the RFP, such answer will be formally documented 
through the issue of a separate addendum reflecting that change. 

Important Note: Proponents who intend to respond to this RFP are requested not to cancel the 
receipt of addenda or amendments option provided by Bonfire, since they must obtain important 
information and documents that are issued through Bonfire. 

2.7 Issued Addenda 

NPC will only amend or supplement the RFP by issuing an addendum.  Any amendment or 
supplement to the RFP made in any other manner will not apply to the RFP. 

Before submitting a Proposal, a Proponent shall be responsible to verify that it has received all of 
the addenda that have been issued.  All addenda that have any impact on a Proponent’s Proposal 
will be posted on Bonfire at least 7 Days prior to the Proposal Submission Deadline, unless it is 
an addendum that extends the Proposal Submission Deadline or the addendum (in the sole 
discretion of NPC) addresses matters that are not likely to be material to whether a Proponent 
submits a Proposal or to a Proposal’s contents. 



 

RFP-22-2024-AD WEGO Transit and Fleet Operations Center Expansion Page 14 of 85 

2.8 Proposal Submission 

To be considered in the RFP process, a Proponent’s Proposal must be received by the Proposal 
Submission Deadline, and must be submitted as set out in this Section.  Proposals submitted in 
any other manner will be disqualified. 

• NPC uses a Bonfire portal for accepting and evaluating proposals digitally. 

• Proposal is to be submitted in Microsoft Word or PDF format or a format identified by NPC. 
The content of web sites or other external documents referred to in the Proposal will not 
be considered. 

• Upload your Proposal at: https://niagaraparks.bonfirehub.ca/portal  

• For technical questions related to your submitting your Proposal via Bonfire, please 
contact Bonfire via phone 1-800-354-8010 extension 2, or via email at 
Support@GoBonfire.com. You can also visit their help forum at 
https://bonfirehub.zendesk.com/hc.  

Important notes: 

• Proposal will only be visible to NPC after the Proposal Submission Deadline. 

• Uploading large documents may take significant time, depending on the size of the file(s) 
and your Internet connection speed. 

• You will receive an email confirmation receipt with a unique confirmation number once you 
finalize your Proposal submission. 

• Minimum system requirements: Internet Explorer 11, Microsoft Edge, Google Chrome, or 
Mozilla Firefox. JavaScript must be enabled. Browser cookies must be enabled. 

Your Proposal must be uploaded, submitted, and finalized prior to the Proposal Submission 
Deadline. We strongly recommend that you give yourself sufficient time and at least 1 full day 
before Proposal Submission Deadline to begin the uploading process and to finalize your 
submission. 

Proposals submitted in any other manner will be disqualified. 

Proposals received after the Proposal Submission Deadline shall not be considered. Regardless 
of the method of delivery, each Proponent is responsible for the actual delivery of its Proposal by 
the Proposal Submission Deadline in accordance with this RFP. 

2.9 Withdrawal of Proposal 

A Proponent may withdraw its Proposal at any time prior to the Proposal Submission Deadline.  
To withdraw a Proposal prior to the Proposal Submission Deadline, use the “withdraw” 
functionality  on Bonfire.  NPC has no obligation to return withdrawn Proposals. 

https://niagaraparks.bonfirehub.ca/portal
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2.10 Amendment of Proposal 

A Proponent may amend its Proposal after submission, but only if the Proposal is amended and 
resubmitted before the Proposal Submission Deadline, pursuant to Section 2.8 (Proposal 
Submission).  

2.11 Rectification Period 

If NPC determines that a Proposal fails to contain the elements listed in the Mandatory 
Requirements Schedule or has some other technical irregularity, NPC may issue a rectification 
notice to the applicable Proponent, identifying the irregularity and granting the Proponent an 
opportunity to rectify it.  

If, prior to the expiry of the Rectification Period, the notified Proponent rectifies the irregularity 
(and delivers the rectified element(s) according to Section 2.8 (Proposal Submission) or as 
otherwise stated in the notice), NPC will consider the rectified element(s) during the evaluation 
process. 

If the notified Proponent fails to do so, its Proposal may be disqualified. 

2.12 Proposal Irrevocable after Proposal Submission Deadline 

Proposals shall remain irrevocable in the form submitted by the Proponent for a period of 120 
days running from the moment that the Proposal Submission Deadline has lapsed.   

2.13 Clarification of Proponent’s Proposal 

NPC shall have the right at any time after the Proposal Submission Deadline to seek clarification 
from any Proponent in respect of that Proponent’s Proposal, without contacting any other 
Proponent. NPC shall not be obliged to seek clarification of any aspect of any Proposal. 

Any clarification sought shall not be an opportunity for the Proponent to either correct errors or to 
change the Proponent’s Proposal in any substantive manner. Subject to the qualification in this 
provision, any written information received by NPC from a Proponent in response to a request for 
clarification from NPC may be considered to form an integral part of the Proponent’s Proposal, in 
NPC’s sole discretion. 

2.14 Verification of Information 

NPC may: 

(a) verify any Proponent’s statement or claim made in the Proponent’s Proposal or 
made subsequently in any subsequent communication by whatever means NPC 
may deem appropriate, including contacting persons in addition to those offered 
as references; 

(b) reject any Proponent’s statement, claim or Proposal, if such statement, claim or 
Proposal is patently unwarranted or is doubtful; or 

(c) access the Proponent’s premises where any part of the work is to be carried out 
to confirm Proposal information, quality of processes, and to obtain assurances of 
viability, provided that, prior to providing such access, the Proponent and NPC 
shall agree on reasonable access terms, including pre-notification, extent of 
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access, security, confidentiality and the allocation and amount of any costs 
incurred in connection with such access. 

2.15 No Publicity or Promotion 

No Proponent, including the Ranking Proponent, should make any public announcement or 
distribute any literature regarding this RFP or otherwise promote itself in connection with this RFP 
or any arrangement entered into under this RFP without the prior written approval of NPC. 

If a Proponent, including the Ranking Proponent, makes a public statement either in the media or 
otherwise that is contrary to NPC’s wishes noted above, then: 

(a) NPC may disqualify that Proponent; and 

(b) although NPC intends to treat all Proposals as confidential, NPC may disclose any 
information about a Proponent’s Proposal to provide accurate information and/or 
to rectify any false impression which may have been created. 

2.16 Confidentiality and Privacy 

2.16.1 Confidential Information of NPC 

At any time during this RFP process, NPC may request that all Proponents (or all Eligible 
Proponents, depending on the stage of the process) to sign a confidentiality agreement in 
connection with matters arising out of this RFP, and as a mandatory requirement to continue to 
participate in the RFP.  Proponents that decline to sign such an agreement may be ineligible to 
continue to participate in the RFP. 

2.16.2 Confidential Information of the Proponent 

Except as provided otherwise in this RFP, or as may be required by Applicable Laws, NPC will 
treat the Proponents’ Proposals (including, but not limited to pricing and product information) and 
any information gathered in any related process as confidential, and will restrict access to such 
information to those of its employees or advisors who require access to the information for the 
purposes of this RFP and who are subject to binding confidentiality obligations. 

NPC does not intend to treat as confidential any information that is or becomes generally available 
to the public other than as a result of disclosure by NPC. 

2.16.3 Personal Information 

Personal Information shall be treated as follows: 

(a) Submission of Information – The Proponent should not submit as part of its 
Proposal any information related to the qualifications or experience of individuals 
who will be assigned to the project unless specifically requested. Should NPC 
request such information, NPC will treat this information in accordance with the 
provisions of this section and will maintain the information for a period of up to 7 
years from the time of collection. 

(b) Use – Any Personal Information that is requested from each Proponent by NPC 
shall only be used (i) to select the qualified individuals to undertake the project; (ii) 
to confirm that the work performed is consistent with these qualifications; (iii) for 
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any audit of this procurement process; and (iv) in the case of the Contractor, for 
contract management purposes. 

(c) Consent – It is the responsibility of each Proponent to obtain the consent of such 
individuals prior to providing the information to NPC. If any Personal Information is 
disclosed to NPC by a Proponent, NPC will consider that the appropriate consents 
have been obtained for the disclosure to and use by NPC of the requested 
information for the purposes described herein. 

2.17 Debriefing 

Not later than 60 Days following the date of posting of a contract award notification in respect of 
the RFP, a Proponent may contact the RFP Coordinator to request a debriefing from NPC. 

Any request that is not received within the foregoing timeframe will not be considered and the 
Proponent will be notified of same in writing. 

2.18 Bid Dispute 

Before initiating the bid dispute process, Proponents should raise their concerns with the RFP 
Coordinator, either as part of the question and answer period or debriefing. If the Proponents is 
not satisfied with the outcome, and wishes to initiate a formal bid dispute, the Proponents must 
follow the steps set out in section 9.15 (“Bid Dispute Process”) of NPC’s Procurement Policy CPM-
01-03.  

All bid disputes will receive a formal review and all Proponents who initiate a bid dispute in 
accordance with NPC’s procurement policy will be provided with a formal response.  

A bid dispute must be submitted to NPC within 30 days of completion of the debriefing meeting. 
To submit a bid dispute, Proponents must:  

• attach a detailed description of the bid dispute; and  

• provide any additional relevant background information.  

All documentation must be addressed to:  

Attention: Senior Manager, Strategic Sourcing and Procurement  
The Niagara Parks Commission, 7400 Portage Road  
Niagara Falls, ON L2E 6T2  

Once a bid dispute has been received, the Senior Manager, Strategic Sourcing and Procurement, 
will initiate a review of the matter. The Senior Manager, Strategic Sourcing and Procurement will 
complete that review as soon as reasonably possible, but generally within 30 days. The Senior 
Manager, Strategic Sourcing and Procurement, will then prepare a written decision regarding the 
matter and will send a copy of that decision to the Proponent that submitted the bid dispute.  Filing 
a bid dispute does not affect a Proponent’s ability to participate in ongoing or future procurement 
opportunities with NPC. 

NPC’s Procurement Policy CPM-01-03 is available on its website at: 
https://www.niagaraparks.com/corporate/procurement-vendor/ . 

https://www.niagaraparks.com/corporate/procurement-vendor/
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2.19 Freedom of Information and Protection of Privacy Act 

The Freedom of Information and Protection of Privacy Act (Ontario), applies to records in the 
custody or control of NPC, and includes any information provided by Proponents in connection 
with this RFP.  Such information may be subject to requests for access under that Act, and can 
only be withheld from disclosure in specific circumstances. 

A Proponent should identify any information in its Proposal that, if disclosed to any other person, 
would harm that Proponent’s competitive position. Generally, only specific portions of a Proposal 
should be identified. 

2.20 Accessibility 

The NPC is committed to ensuring that accessible goods and services are purchased where 
accessibility would impact the successful use of the good or service by the public or staff or where 
a lack of accessibility would have direct impact on the success of an NPC project as required 
under The Accessibility for Ontarians with Disabilities Act (AODA), 2005 O. Reg. 191/11; 
Integrated Accessibility Standard. 

2.21 Competition Act 

Under Canadian law, a Proponent’s Proposal must be prepared without conspiracy, collusion, or 
fraud. For more information on this topic, visit the Competition Bureau website at http://www.cb-
bc.gc.ca/eic/site/cb-bc.nsf/eng/01240.html, and in particular, part VI of the Competition Act, 
R.S.C. 1985, c. C-34. 

2.22 Trade Agreements 

Proponents should note that this procurement process may be subject to: 

• Chapter 9 of the Ontario-Quebec Trade and Cooperation Agreement; 

• Chapter 5 of the Canadian Free Trade Agreement;  

• Chapter 15 of the Comprehensive and Progressive Agreement for Trans-Pacific 
Partnership (CPTPP); 

• World Trade Organization Government Procurement Agreement (WTO-GPA); 

• Chapter 19 of the Canada-United Kingdom Trade Continuity Agreement (CUKTCA); and  

• Chapter 19 of the Canada-European Union Comprehensive Economic and Trade 
Agreement and is subject to treaty requirements. 

2.23 Rights of NPC – General 

In addition to any other express rights or any other rights which may be implied in the 
circumstances, NPC reserves the right to (in its sole discretion):   

(a) make public the names of any or all Proponents; 

(b) request written clarification or the submission of supplementary written information 
from any Proponent and to incorporate such clarification or supplementary written 
information into the Proponent’s Proposal; 
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(c) waive formalities and accept Proposals that substantially comply with the 
requirements of this RFP; 

(d) contact or not contact any or all references provided by the Proponent;  

(e) verify with any Proponent or with a third party any information, or check references 
other than those provided by Proponents, as set out in a Proposal, as described in 
Section 2.14 (Verification of Information); 

(f) disqualify any Proponent whose Proposal contains misrepresentations or any 
other inaccurate or misleading information, or any Proponent whose reasonable 
failure to cooperate with NPC impedes the evaluation process, or whose Proposal 
is determined to be non-compliant with the requirements of the RFP; 

(g) disqualify any Proponent that has a Conflict of Interest or Unfair Advantage, or 
where reasonable evidence of any Unfair Advantage or Conflict of Interest is 
brought to the attention of NPC, and NPC determines that no reasonable mitigation 
are possible, or that the Proponent has not taken sufficient steps to promptly 
address such matters to the satisfaction of NPC; 

(h) disqualify any Proponent that is bankrupt or insolvent, or where bankruptcy or 
insolvency are a reasonable prospect; 

(i) disqualify any Proponent that has engaged in significant or persistent deficiencies 
in performance of any substantive requirement or obligation under a prior contract 
or contracts; 

(j) disqualify any Proponent if the Proponent, or any officers, directors or other key 
personnel of the Proponent: 

(i) are subject to final judgments in respect of serious crimes or other serious 
offences; or 

(ii) have engaged in professional misconduct or acts or omissions that 
adversely reflect on the commercial integrity of the Proponent – including 
where there is any evidence that the Proponent or any of its employees or 
agents colluded with any other Proponent, its employees or agents in the 
preparation of its Proposal, or have made false declarations to NPC, or 
otherwise have been determined by NPC to be in contravention of NPC’s 
Supplier’s Code of Conduct (accessible on NPC’s webpage); 

(k) disqualify any Proponent if the Proponent has failed to pay taxes; 

(l) make changes, including substantial changes, to this RFP provided that those 
changes are issued by way of addenda in the manner set out in this RFP; 

(m) accept or reject a Proposal if only one Proposal is submitted; 

(n) accept any Proposal in whole or in part; 

(o) reject a subcontractor proposed by a Proponent within a consortium; 

(p) reject a Proposal:   
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(i) if the Proponent is involved in a dispute, claim or litigation against NPC;  

(ii) if the Proponent has failed to satisfy an outstanding debt to the NPC; 

(iii) if the Proponent has a history of illegitimate, frivolous, unreasonable or 
invalid claims; 

(iv) if the Proponent provides incomplete, unrepresentative or unsatisfactory 
references; or 

(v) if NPC determines that it would not be in the public interest to accept the 
Proposal; 

(q) select a Proponent other than the Proponent whose Proposal reflects the lowest 
cost to NPC; or 

(r) cancel this RFP process at any stage and issue a new RFP for the same or similar 
requirements, including where: 

(i) NPC determines that it would be in the best interest of NPC not to award 
an Agreement; 

(ii) the Proposal prices exceed the funds available for the Work; or 

(iii) the funding for the acquisition of the Work has been revoked, modified, or 
has not been approved; 

and where NPC cancels this RFP, NPC may do so without providing reasons, and 
NPC may thereafter issue a new request for proposals, request for qualifications, 
engage in limited tendering, or take no further action in respect of the matters 
contemplated by this RFP. 

By submitting a Proposal, the Proponent authorizes the collection by NPC of the information 
identified in this RFP which NPC may request from any third party. 

2.24 Rights of NPC – Ranking Proponent 

If the Ranking Proponent fails or refuses to execute the Agreement within 10 Business Days from 
being notified that it is the Ranking Proponent, NPC may, in its sole discretion: 

(a) extend the period for concluding the Agreement (provided that if substantial 
progress towards executing the Agreement is not achieved within a reasonable 
period of time from such extension, NPC may, in its sole discretion, exercise either 
of the following rights under this Section); 

(b) exclude the Ranking Proponent’s Proposal from further consideration and notify 
the next highest-ranked Proponent (who will then be deemed to be the Ranking 
Proponent) that it is the Ranking Proponent; or 

(c) exercise any other applicable right set out in this RFP, including but not limited to, 
cancelling the RFP and issuing a new RFP or other procurement process for the 
same or similar Work. 
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2.25 Proponent’s Costs 

Each Proponent shall bear all costs and expenses incurred by that Proponent relating to any 
aspect of its participation in this RFP process, including all costs and expenses relating to the 
Proponent’s participation in: 

(a) the preparation, presentation, and submission of its Proposal; 

(b) the Proponent’s attendance at any meeting in relation to the RFP process, 
including any oral presentation and/or demonstration; 

(c) the conduct of any due diligence on its part, including any information gathering 
activity; 

(d) the preparation of the Proponent’s own questions prior to the Proposal Submission 
Deadline; and 

(e) any discussion and/or negotiation, if any, in respect of the Agreement. 

2.25.1 Limitation of Liability 

If NPC, the Government of Ontario or any Ministry of the Government of Ontario (the “NPC 
Parties”) is found to be liable, in any way whatsoever, for any act or omission of any of them in 
respect of this RFP Process, the total liability of such persons to any Proponent (including any 
subcontractor within a consortium) or any other entity participating in this RFP process, and the 
aggregate amount of damages recoverable against any of the NPC Parties for any matter relating 
to or arising from any act or omission by any one or more of them, whether based upon an action 
or claim in contract, warranty, equity, negligence, intended conduct or otherwise, including any 
action or claim arising from the acts or omissions, negligent or otherwise, of any of the NPC 
Parties, shall be no greater than the Proponent’s cost of preparing its Proposal or $1,000, 
whichever is less.   

2.26 Priority of Documents 

In the event of any inconsistencies between the provisions of the main part of the RFP and the 
Schedules, the RFP shall prevail over the Schedules during the RFP process. 

2.27 Ontario / Canadian Law 

The RFP and the Proponent’s Proposal will be interpreted according to the laws of Ontario and 
the federal laws of Canada applicable therein. 
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PART 3 
PROPOSAL FORMAT AND CONTENTS 

3.1 Proposal Format 

3.1.1 Proposal Components 

The Proponent’s Proposal should be comprised and formatted into two separate parts as follows: 

(a) technical Proposal containing the Proposal, excluding the Pricing Schedule; and 

(b) pricing Proposal containing the Pricing Schedule. 

3.1.2 Forms and Schedules 

Proposals should be submitted in accordance with the instructions set out in this RFP and by 
completing the Schedules referred to in Section 3.2 (Proposal Contents). Schedules should be 
completed without delineations, alterations, or erasures.  

3.1.3 Proposal Language and Formatting 

Proposals are to be submitted in English only, and any Proposal received by NPC that is not 
entirely in English may be disqualified.  

In preparing its Proposal, the Proponent should adhere to the following: 

(a) limit its written Proposal to no more than 30 pages in length – with any 
supplementary information (such as company profile or promotional material) 
submitted in a separately identified appendix (which will not count towards this 
requested page limit); 

(b) all pages should be numbered; 

(c) avoid using symbols in electronic file names unless directed to use them (&, #, 
etc.; 

(d) each electronic document should not exceed 1000 MB in size; information may be 
split up into separate documents, if necessary; 

(e) avoid using scanned copies of documents, where possible (scanned copies tend 
to be of greater size than original electronic versions); 

(f) no embedded hyperlinks to online literature will be reviewed or evaluated; 

(g) completely address, on a point-by-point basis, each requirement identified in 
Section 3.2 (Proposal Contents); and 

(h) respond to the requirements in the applicable Schedule, or as may be directed in 
this RFP – the Schedules provided, as appropriate, should be used for completing 
the Proposal. 
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3.2 Proposal Contents 

Proposals must contain the elements listed in the Mandatory Requirements Schedule.  A failure 
to do so will result in the Proposal being disqualified.  Proponents should provide responses to 
the mandatory requirements in the corresponding schedule or as otherwise directed. 

Proposals should address the elements listed in the Rated Elements Schedule by providing 
responses in the body of its Proposal under corresponding headings.  Rated elements will be 
scored and failure by a Proponent to fully address any rated element will affect the Proponent’s 
evaluation and final score under Part 4 (Evaluation Process). Only Proposals that reach or exceed 
the minimum score for any criterion or group of criteria will be eligible to proceed to the next stage 
of the evaluation process (as an Eligible Proposal). 

Pricing information is to be provided per the Pricing Schedule, and submitted separately from the 
rest of the Proposal pursuant to Section 3.1.1 (Proposal Components).  

3.2.1 Pricing Schedule 

All pricing should be quoted as outlined in the Pricing Schedule. 

3.2.2 Cash Allowances 

All Cash Allowance items listed in the Pricing Schedule shall be subject to the requirements of 
the Form of Agreement Schedule. The total value of all Cash Allowance items shall be included 
in the Stipulated Price Bid. 

Whether items on the Cash Allowance list are ultimately tendered by the Owner or the Contractor, 
the Contractor shall contract with the selected Contractors and / or Subcontractors, for execution 
of the parts of the Work identified under these Cash Allowances. 

Such Contractors and Subcontractors shall have the same status as other Contractors and 
Subcontractors on the Work and the Contractor shall be responsible for such Contractors and 
Subcontractors, so nominated, as for the Contractor’s other Contractors and Subcontractors on 
the Work. 

3.2.3 Itemized Prices 
All Itemized Price items listed in the Pricing Schedule and as described in the Agreement shall 
have the appropriate price inserted adjacent to each item by the Proponent and be included in 
the Stipulated Price Bid. 
 
Itemized prices shall include all labour, materials, products, equipment, services, and respective 
overhead, profit, taxes (excluding HST), disbursements and related charges required to provide 
these items and represent total amounts which will be deducted from Stipulated Price Bid if these 
items are not required to be included in the Agreement, with no change to Contract Time unless 
otherwise stated with the respective Itemized Price. 

3.2.4 Separate Prices 
All Separate Price items listed in the Pricing Schedule and as described in the Agreement shall 
have the appropriate price inserted adjacent to each item by the Proponent and be excluded from 
the Stipulated Price Bid. 
 
Separate Prices shall include all labour, materials, products, equipment, services, and respective 
overhead, profit, taxes (excluding HST), disbursements and related charges required to provide 
these items and represent the total amounts which will be added to the Stipulated Price Bid if 
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these items are required to be included in the Agreement, with no change to Contract Time unless 
otherwise stated with the respective Separate Price. 

3.2.5 Unit Prices 
Unit Price items listed on the Pricing Schedule shall be used to ascertain the value of changes in 
the Work and to adjust the Stipulated Price Bid as and when required. 
 
Unit Prices shall include all labour, materials, products, equipment, services, and respective 
overhead, profit, taxes (excluding HST), disbursements and related charges and represent the 
actual addition for extra Work or credit for deleted Work, to Stipulated Price Bid. 
 
The Owner shall be under no obligation to accept the Unit Prices as submitted.  Instead, the 
submitted Unit Prices shall be subject to review, negotiation and modification as mutually agreed-
upon by the parties, prior to finalization of the Agreement. 

3.2.6 Alternative Prices 
The Proponent may propose Alternate Price items on the Pricing Schedule.  The Owner at its 
sole discretion may accept or reject any or all such offered Alternate Price items.  Prior to its 
acceptance or rejection, any such proposed Alternate Price item might, at the Owner’s discretion, 
be subject to detailed review by the Owner or its designated representative.  Any such accepted 
Alternate Price item shall be incorporated into the Agreement and the Stipulated Price Bid 
adjusted as indicated in below: 

Alternative Prices shall include all labour, materials, products, equipment, services and respective 
overhead, profit, taxes (excluding HST), disbursements and related charges required for 
substituting, deleting or changing materials and/or products and/or construction from that shown 
or specified and represent the total amounts which will be added to or deducted from the 
Stipulated Price Bid (as noted for each item).  If the Owner agrees to include an Alternative Price 
item in the Agreement, there will be no change to the Contract Time unless otherwise stated with 
the respective Alternative Price submission and agreed-to by the Owner. 
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PART 4 
EVALUATION PROCESS 

4.1 General 

The evaluation of the Proposals will be conducted by the evaluation team (the “Evaluation 
Team”) in several stages, as described below. The evaluation of the Proposals will be conducted 
individually by each member of the Evaluation Team and averaged into a final score for each 
stage. NPC will determine the membership of the Evaluation Team, in its sole discretion, which 
may include external consultants and advisors. The stages and the points allocated to each stage 
of the evaluation process are as follows: 
 

Stage Description Points Minimum 

Score  

I Mandatory Requirements (Pass/Fail) Pass 

II Rated Elements 100 70 

III Pricing 40 N/A 

IV Reference Verification (Pass/Fail) Pass 

 Total 140 N/A 
 

4.2 Stage I – Review of Mandatory Requirements (Pass/Fail) 

A Proposal must meet the requirements set out in the Mandatory Requirements Schedule. 

Stage I will consist of a review to determine which Proposals comply with those requirements.  

Subject to Section 2.11 (Rectification Period), if a Proposal fails to satisfy all of those requirements 
then it will be disqualified. 

4.3 Stage II – Evaluation of Rated Elements 

The Evaluation Team will score each Eligible Proposal according to the rated elements listed in 
the Rated Elements Schedule. 

Unless otherwise provided in this RFP, each rated element will be generally evaluated in 
accordance with the following methodology. Where a given criterion is not scored out of 10 points, 
the Proponent will receive a score for that criterion that is based on its score out of 10 according 
to this Section, but pro-rated based on the maximum score attributable to that criterion. 
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Score Description 

10  All the following are true: 

• information addresses all material points, AND 

• information has no shortcomings / deficiencies, and is credible, AND 

• information is fully consistent with the rest of the Proposal 

8-9 As with 10, except information contains shortcomings / deficiencies that slightly 
weaken the credibility / persuasiveness / value of the Proposal.   

7 
 

As with 10, except one of the following is true: 

• information addresses most (but not all) material points, OR 

• information contains shortcomings / deficiencies that weaken the credibility / 
persuasiveness / value of the Proposal, OR  

• information is inconsistent with other (non-material) aspects of the Proposal in 
a manner that raises minor questions as to the credibility of the information.   

5-6  As with 10, except two or more of the following are true: 

• information addresses most (but not all) material points, AND/OR 

• information contains shortcomings / deficiencies that weaken the credibility / 
persuasiveness / value of the Proposal, AND/OR 

• information is inconsistent with other aspects of the Proposal in a manner that 
raises minor questions as to the credibility of the information.   

3-4 Any one or two of the following is true: 

• information fails to address most material points, AND/OR 

• information contains shortcomings / deficiencies that significantly weaken the 
credibility / persuasiveness / value of the Proposal, AND/OR 

• information is inconsistent with other aspects of the Proposal in a manner that 
raises serious questions as to the credibility of the Proposal 

1-2 Any one or two of the following is true: 

• information fails to address any material points, AND/OR 

• information contains shortcomings / deficiencies that entirely undermine the 
credibility / persuasiveness / value of the Proposal, AND/OR 

• information is inconsistent with other aspects of the Proposal in a manner that 
raises serious questions as to the credibility of the Proposal 

0  No relevant information 
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4.4 Stage III – Pricing 

Only at the completion of all other rated criteria for all Eligible Proposals will the RFP Coordinator 
evaluate the Pricing Schedule of Eligible Proposals. 

Pricing will be scored based on a relative pricing formula on the basis of the information provided 
in the Pricing Schedule. 

Each Proponent will receive a percentage of the total possible points allocated to price by dividing 
the lowest bid price by the Proponent’s price for the Work. For example, if the lowest price offered 
by one Proponent is $120.00, that Proponent will receive 100% of the possible points (120/120 = 
100%). A Proponent who bids $150.00 will receive 80% of the possible points (120/150 = 80%) 
and a Proponent who bids $240.00 will receive 50% of the possible points (120/240 = 50%). 

(Lowest Price/2nd  Lowest Price) x Total available points = Score for proposal with 2nd  lowest 
price 

(Lowest Price/3rd  Lowest Price) x Total available points = Score for proposal with 3rd  lowest price 

A mathematical or transposition discrepancy or error in the Pricing Schedule may be corrected 
by NPC (in its sole discretion) by correcting the Proposal price as follows. 

• If the discrepancy is in respect of extensions of unit prices, the unit price shall be taken as 
correct, and the extension shall be corrected accordingly. 

• If a mathematical error is made in applying a fixed percentage to a stated amount (e.g., a 
10% contingency fee on a pricing total), the recorded total will be corrected accordingly 

• If a mathematical error is made in adding line items to a total, the correct addition shall be 
taken as correct, and the recorded total will be corrected accordingly. 

• If an error has been made in transferring an amount from one part of the Proposal to 
another, the amount shown before transfer shall be taken to be correct and the amount 
shown after the transfer and the Proposal price shall be corrected accordingly. 

• If the discrepancy or error is such that more than one of the foregoing provisions applies, 
the corrections shall be applied sequentially, in descending order (provided that, if a 
mathematical error is made in adding line items to a total, the above will be applied first to 
correct individual line items, as appropriate). 

• If the discrepancy or error is such that none of the foregoing provisions apply, the 
discrepancy or error shall be corrected by taking the lower of the inconsistent amounts as 
being correct, and the higher amount shall be corrected accordingly. 

Any objection or refusal by a Proponent to NPC applying any of the foregoing shall result in either 
the disqualification of the Proponent, or the Proponent receiving the lowest possible score on the 
relevant criterion, in NPC’s sole discretion. 

4.5 Tie Break Process 

If two or more Proposals achieve a tie score on completion of the evaluation process (or any part 
of that process that limits the number of Proponents that can continue to the next stage), NPC 
shall break the tie by comparing the scores of the highest rated criterion evaluated in that stage 
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of the evaluation process. If a tie remains, then the second highest criterion will be used to 
compare scores, and so on, until the tie is resolved. 

4.6 Stage IV – Reference Verification (Pass/Fail) 

At this stage, the RFP Coordinator will verify as many references provided by the Ranking 
Proponent in the Project Experience Response Schedule as NPC may deem appropriate, and 
such references may be conducted in-person, as NPC may determine in its sole discretion. 
References will be assessed as to their satisfaction with the performance of the Proponent, on a 
pass/fail basis  

4.7 Finalization of Agreement with Ranking Proponent 

Subject to any reference verification, NPC may attempt to finalize the terms and conditions of the 
Agreement with the Ranking Proponent. 

For certainty, NPC makes no commitment to the Ranking Proponent that the Agreement will be 
executed. The Ranking Proponent acknowledges that the commencement of any discussions 
does not obligate NPC to execute the Agreement. 

NPC shall at all times be entitled to exercise its rights under Section 2.24 (Rights of NPC – 
Ranking Proponent). 

NPC’s approach to any negotiations is set out at Section 1.3 (Agreement). 
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Specifications Schedule 

All terms with initial capitalization that are not otherwise defined in this RFP or this Schedule shall 
have the meaning ascribed to them in the Form of Agreement.  

1. Objectives and Background 

This Request for Proposals is issued by NPC for the provision of a qualified general contractor to 
supply all construction services required to construct an extension to the existing WEGO bus 
garage to enable the amalgamation of fleet services and WEGO bus operations located at 7810 
Niagara Portage Road. The extension is comprised of an addition of two new double bays in the 
western direction and an extension in the south direction to the existing service bays. 

The amalgamation of the fleet services department and the WEGO bus garage will enable more 
space to be made available at the maintenance center for future plans and repurposing of space.  
NPC seeks a qualified contractor to provide general contracting services for the Project. 

The Ranking Proponent will provide a team of specialists (in-house and outsourced) who can 
provide all the required services necessary to complete the assignment within the specified 
timeframe. 

Proponents shall base their Proposals upon the products and systems specified and the 
information provided in the Technical Specifications Schedule and/or in the  

List of Drawings Schedule. Materials and equipment are specifically described in those 
specifications in order to establish standards to which Proponents shall adhere.  

The Niagara Parks Commission shall, at its discretion, may reduce or increase the scope of work.  
There shall be NO COMPENSATION to the Contractor for any reduction in the contract value and 
scope 

2. Requirements and Deliverables 

2.1  Scheduling of the Work 

The Contractor may start the work as early as February 10, 2025 with a completion date no later 
than November 30, 2025. The Contractor shall submit a work schedule to NPC for review prior to 
the commencement of any work, subject to approvals and shall notify the project 
coordinator/manager in writing a minimum of 10 calendar days in advance of the date on which 
the Contractor intends to begin work. The Contractor’s schedule must consider and minimize the 
impacts to the community and park guests. 

NPC reserves the right to defer the start date to accommodate agency approvals, execution of 
documents, or site conditions.   

It is the responsibility of the Contractor to arrange additional daylight shifts, as required, to 
complete the work within the specified time.  There will be no additional payment made thereof.  

2.2   Examination of Site 

The Contractor declares that in submitting a Proposal for the work and in entering into the 
Contract, that it has satisfied itself and will assume the risk for the nature and location of the work; 
the nature of the ground conditions; the nature of subsurface materials and conditions; the 
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character, quality and quantity of the material to be encountered; the character of the equipment 
and facilities needed preliminary to and during the prosecution of the work; the general and local 
conditions and all other matters which can in any way affect the work under the Contract; and in 
so carrying out this examination the Contractor has assessed and will assume the risk for and 
has made its own estimate of the facilities and difficulties to be encountered; and has allowed for 
all conditions that could have a bearing on the cost of the work or the time allowed for its 
completion. 

The Proponent declares that in submitting a Proposal for the work and entering into the Contract 
that it did not rely on any information from NPC or its agents relating to the site conditions. Adverse 
soil and/or natural conditions, or any adverse general or local condition encountered during the 
work, shall be immediately brought to the attention of the assigned Contract Administrator.  

2.3   Estimated Quantity  

Any quantities listed are estimates only and shall be used as a basis for calculation.  These 
quantities are not guaranteed to be accurate and are furnished without any liability on the part of 
the NPC, whether increased or decreased.   

2.4   Disposal of Excavated Material  

All materials, as specified herein to be removed and disposed of, shall be removed by the 
Contractor and disposed of in a manner that is satisfactory to the NPC.  The entire job site shall 
be left in an orderly and appropriate condition upon the completion of the work.  

2.5   Dust Control  

The Contractor will be solely responsible for controlling dust nuisance resulting from his 
operations.  In the event that there is a conflict between this supplemental specification and the 
Standard Contract Specification, this supplemental special provision shall apply unless directed 
otherwise by the NPC Inspector or Project Coordinator/Administrator. 

Where the work requires the sawing of asphalt or concrete, blades and grinders of the wet type 
shall be used together, with sufficient water, to prevent the incidence of dust, wherever dust would 
affect traffic or the residents of the area where the work is being carried out.  

3. Existing Conditions  

3.1  Access  

Vehicular and pedestrian access to all businesses, homes and side streets must be maintained 
at all times.  Co-ordination and co-operation from the Proponent will be required to ensure 
minimum disruption during all phases of the construction.  In the case that there is a driveway 
closure, 24 hours’ notice shall be given to the property owner.  

3.2  Damages  

The Contractor shall schedule their construction operations in such a manner that a storm 
drainage outlet will always be available.  This is to ensure that the exposed sub-grade or granular 
base will not be subjected to flooding and ponding problems.  The unit bid price, under the 
appropriate items, shall allow for this requirement and no extra payment shall be made for the 
excavation of soft wet areas caused by inadequate drainage.    
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3.3  Drainage  

The Contractor shall schedule their construction operations in such a manner that a storm 
drainage outlet will always be available.  This is to ensure that the exposed sub-grade or granular 
base will not be subjected to flooding and ponding problems.  The unit bid price, under the 
appropriate items, shall allow for this requirement and no extra payment shall be made for the 
excavation of soft wet areas caused by inadequate drainage.  

4. Protection of Existing Utilities & Services  

The Contractor will protect, maintain, and support all existing exposed or concealed mechanical 
and electrical services in such manner as to allow them to function without interruptions, unless 
interruptions are due to alterations of attachments.  
 
General Protection 

a) The Contractor is to take all necessary measures, including those required by authorities 
that have jurisdiction, to protect the public and those employed on the work from bodily 
harm, and to protect NPC’s and adjacent public and private property from damage. 
   

b) The Contractor must make full restitution for failure to take adequate protective 
measures.   

c) The Contractor must correct any damage to the work of this contract from whatever 
cause. 

d) The Contractor must comply with requirements of the Occupational Health and Safety 
Act and all associated regulations. 

e) The Contractor must take all necessary precautions to guard site, premises, materials, 
and the public at all times other than when work is in progress.  

f) Construction site to be fenced off accordingly to provide a safer environment for 
modifications to commence and without interrupting flow of traffic for NPC fleet services 
and WEGO bus routes. 

5. Contingency Allowance  

The Contractor is advised that all extra work required to complete this project must be authorized 
by the Project Coordinator/Manager prior to starting such extra work and all field force accounts 
shall be verified and signed by the Project Coordinator/Manager prior to the Contractor submitting 
his invoices for payment.  Failure to follow this procedure may result in the rejection of invoices.   

6. Insurance Requirements 

Contractors are strongly advised to contact their respective insurance broker(s) and assess the 
impact the following insurance coverage requirements have on their proposals and pricing. 
Contractors are expected to cover all required insurance-related costs in their proposed pricing. 

All risk property insurance, including fire insurance, to be provided by the Contractor and shall 
name the Owner as NPC. 
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General liability insurance shall be with limits of not less than $5,000,000 per occurrence, and 
aggregate limit of not less than $5,000,000 within any policy year with respect to completed 
operations, and a deductible not exceeding $5,000. The insurance coverage shall not be less 
than the insurance provided by IBC Form 2100 (including an extension for a standard provincial 
and territorial form of non-owned automobile liability policy) and IBC Form 2320. To achieve the 
desired limit, umbrella or excess liability insurance may be used.  

Automobile liability insurance in respect of vehicles that are required by law to be insured under 
a contract by a motor vehicle liability policy, shall have limit of not less than $5,000,000 inclusive 
per occurrence for bodily injury, death and damage to property, covering all vehicles owned or 
leased by the Contractor. Where the policy has been issued pursuant or a government-operated 
automobile system, the Contractor shall provide NPC with confirmation of automobile insurance 
coverage for all automobiles registered in the name of the Contractor. 

Proof of Insurances and the named insured showing NPC, and the Consultant as an additional 
named insured for the project shall be submitted to NPC upon execution of the Contract. 
Insurance certificate shall provide that the insuring company will give 30 days’ notice to NPC of 
an intention to cancel.  

7. Cash Allowances (If Applicable) 

(a) The Contractor’s Total Stipulated Price Bid, includes the cash allowances, if any, 
stated in the Pricing Schedule. The scope of the Services or costs included in such 
cash allowances shall be as described in this section. 

(b) The Total Stipulated Price Bid, and not the cash allowances, includes the 
Contractor’s overhead and profit in connection with such cash allowances. The 
Contractor’s overhead and profit shall not exceed 15%. 

(c) Where the actual cost of the Services under any cash allowance exceeds the 
amount of the allowance, any unexpended amounts from other cash allowances 
shall be reallocated, at the NPC’s direction, to cover the shortfall, and, in that case, 
there shall be no additional amount added to the Total Stipulated Price Bid for 
overhead and profit. Only where the actual cost of the Services under all cash 
allowances exceeds the total amount of all cash allowances shall the Contractor 
be compensated for the excess incurred and substantiated, plus an amount for 
overhead and profit on the excess only, as set out in the Agreement. 

(d) The net amount of any unexpended cash allowances, after providing for any 
reallocations as contemplated in paragraph c), shall be deducted from the Total 
Stipulated Price Bid by change order without any adjustment for the Contractor's 
overhead and profit on such amount. 

(e) NPC reserves the right to call, or to have the Contractor call, for competitive bids 
for portions of the Services, to be paid for from cash allowances. 

(f) The value of the Services performed under a cash allowance is eligible to be 
included in progress payments. 

(g) The Contractor and the NPC shall jointly prepare a schedule that shows when the 
items called for under cash allowances must be ordered to avoid delaying the 
progress of the Services. 

8. Holdback for Unsatisfactory Performance  
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The NPC shall not pay the final invoice to the successful bidder for the work, services, products 
or materials stated in these documents until the NPC is fully satisfied that all terms and conditions 
stated in these documents, and all work, service performed, products or materials delivered shall 
be deemed to have been completed, installed or delivered to the complete satisfaction of the 
Niagara Parks Commission. The Niagara Parks Commission reserves the right to apply a 
maintenance holdback to this contract of ten (10) percent for one (1) year after completion of the 
project.  

9. Layout  

The Contractor shall be responsible for the true and proper setting out of the work and for the 
correctness of the position, elevation and alignment of all parts of the work in accordance with 
accepted survey procedures and layout.  

10. Bonding  

At the time of executing the Agreement, the Contractor shall provide the following bonding from 
a Canadian surety company: 

(a) a performance bond in the amount of 100% of the contract amount, covering the 
performance of the Agreement, including the requirements thereunder with respect 
to the correction of deficiencies and the fulfillment of all warranties; and 

(b) a labour and material payment bond in the amount of 50% of the contract amount, 
covering payment for labour, products, or both. 

11. Phases, Milestones & Schedule  

The following milestone schedule indicates timelines for this project. The Contractor will have to 
meet the following high-level milestones as a requirement of this project. The Owner reserves the 
right to modify these timelines as the Owner deems necessary. 
 
Construction Phase Date Range: 
Contractor Award  February 7, 2025 
Substantial Performance October 31, 2025 
Total Performance November 30, 2025 

12. Place of Work  

Work is to be completed at 7810 Portage Road, Niagara Falls, Ontario, a complex within 7805 
Niagara River Parkway.  

Location Link: https://maps.app.goo.gl/JK9n4iHyVj3YMozo8   

https://maps.app.goo.gl/JK9n4iHyVj3YMozo8
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Figure 1 Location of the WEGO Bus Garage – 7810 Portage Road, Niagara Falls, ON 

 

13. Applicable Acts / Regulations / Codes 

The Contractor shall comply with all Federal, Provincial and Municipal Laws, statutes, regulations 
and bylaws, relevant to this Quotation including but not limited to: 

  
• The Construction Lien Act, R.S.O 1990, c. C.30 

 
• The Occupational Health & Safety Act, R.S.O. 1990, c.0.1, as amended 

 
• Workplace Safety and Insurance Act, effective January 1, 1998, as amended  

• The Municipal Freedom of Information and Protection of Privacy Act, R.S.O 
1990,c.M.56, as amended.  

14. Constraints 

All work shall be completed Monday to Friday between 7:00am – 5:00pm, unless a request is 
made by the Contractor and approved by NPC. Laydown areas will need to be confirmed and 
approved with NPC.  

15. Working Outside Normal Hours  
 
The Contractor shall not work at night, except:  
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(a) if the Contractor requests and receives the prior written approval from the NPC 
project coordinator to work at night; or  
 
(b) if the NPC project coordinator directs the Contractor to work at night; or  
 
(c) in the case of an emergency and then only with the written permission from the 
NPC project coordinator. 

 
The term "night" shall be defined as any time between the hours of 5:00 p.m. and 7:00 a.m. for 
the purposes of the Contract. The Contractor shall not make any claim for extra compensation 
for work done at night. The Contractor shall, as far as is practicable, refrain from working on a 
day which is not a working day. If the Contractor is permitted to perform night work, it shall be 
conducted with adequate illumination and with due respect for the noise restrictions requested 
by local residents consistent with the faithful performance of the work. If the Contractor intends 
to work on a day which is not a working day the Contractor shall give the NPC project 
coordinator written notice of this intention at least four (4) working days before that day. The 
notice shall state the date and place of the work to be done. If the Contractor fails to notify the 
NPC project coordinator as set out in this section, this failure shall be deemed to be notice that 
no work requiring the presence of any representative of the Corporation is to be done on that 
day. The Contractor shall not make any claim for extra compensation for work done on a day 
which is not a working day. No weekend work will be permitted except in the case of emergency 
and then only with written permission of the NPC project coordinator and to such extent as they 
deems necessary. 

16. Pre-Construction Review Meeting  
 
Prior to the start of work, the Niagara Parks Commission and the successful contractor will 
coordinate and attend a review meeting.  The Contractor will be required to submit the following: 
 
 

1. A list of proposed recycling facilities and disposal sites, including written authorizations 
as required, to be utilized on this contract as/if required. 

2. A listing of the Contractor’s proposed supervisory personnel for this project, including 
contact information. 

17. Site Restoration/Damages (where applicable)  
 
Grassed areas are to be replanted with sod, or approved equivalent, by the Contractor, where 
applicable. The Contractor is responsible for the growth of the grass including watering the 
planted areas for a minimum of 30 days after placement. 
 
The Contractor shall include costs for clean up and disposal of any surplus material debris or 
the like, not provided for by any other item in the contract, and restoration of all disturbed or 
damaged areas.  This includes, but not limited to, concrete, topsoil and supply and placement of 
nursery sod on all disturbed areas resulting from the construction works. 
 
Any reasonable damage, as determined by the Niagara Parks Commission, to grounds, lawns, 
driveways, sprinkler heads, valves, curb steps etc., shall be repaired immediately by the 
Contractor, at their expense.  
 

18. Deficient/Defective Work  
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The Contractor shall, at any time when so required by the NPC project coordinator, during 
construction or during the period of warranty, make such openings, and to such extent through 
any part of the Work as the NPC project coordinator may direct, which they shall forthwith make 
good again to the satisfaction of the NPC project coordinator. Should the work so opened be 
found in the opinion of the NPC project coordinator, faulty in any respect, the whole of the 
expense, including the cost of inspection, shall be borne by the Contractor; but if the work so 
opened up be found in perfect condition, the said expense shall be borne by the Owner. All 
defective work or materials discovered by these or any other means must be forthwith wholly 
removed, and made good by the Contractor, to the satisfaction of the NPC project coordinator 
and the whole cost of such renewal, including the cost of materials, labour, and inspection shall 
be borne by the Contractor. Should the Contractor refuse to make such renewals as are ordered 
by the NPC project coordinator, then the NPC project coordinator will proceed with the work in 
any manner he may deem fit. The cost of such work shall be paid by the Contractor or deducted 
from any monies due, or if necessary, deducted from the Contractor or his Surety jointly or 
severally in any court of competent jurisdiction as a debt due to the Owner. 

19. Mobilization and Demobilization  

The Contractor shall include all costs of mobilizing onto the sites, demobilization, and final clean 
up upon completion of the work into their unit prices in the Pricing Schedule. The Contractor shall 
bear all costs associated with the provision of temporary facilities for construction.  

20. Material Inspection  

NPC reserves the right to commission a third party to perform material inspection services during 
construction. The frequency of the sample testing will be at the discretion of NPC. The Contractor 
shall allow for the samples to be taken by the third-party representative that may be on site on 
NPC's behalf. This cost will not be to the Contractor and as a result no costs associated with 
sample testing of the materials will be billed to NPC upon completion.  

21. Traffic Management  

Unless otherwise specified by NPC, the Contractor shall note that all roads will remain open to 
traffic during working operations apart from surface asphalt placement. All Traffic control signage 
shall be installed and maintained by the Contractor in accordance with the Ontario Traffic Manual 
(OTM), Book 7 (Temporary Conditions). The lump sum price bid for the Traffic Control and 
Signage in the pricing schedule shall include the cost of all labour, material, and equipment to 
provide all control measures as specified herein and for the preparation of all necessary Traffic 
Control plans.  

22. Co-ordination with Third Parties 

The Contractor is responsible for the co-ordination and scheduling of their work with the adjacent 
projects and utility companies and shall work around their respective schedules to the extent 
possible. No additional payment will be made for delays due to coordination and maintaining 
access for adjacent development, railway, and utility work within this contract.  

23. Site Safety and Security  

The Contractor shall be responsible for the safety and security of the work areas from the public. 
Erection of barriers, fencing, caution tape, notices, signing, etc., or other means of safety 
measures shall be undertaken where necessary for public safety.   

24. Site Cleanliness and Repairs  
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The construction site must practise proper housekeeping. The WEGO bus garage is located on 
the same property as the Niagara Parks Maintenance center, human resources building and 
distribution center. As such, laydown areas shall be placed in a location that will provide minimal 
impact to traffic entering and leaving the site. Professional judgement shall be used to ensure 
signs and barriers are established at the jobsite to address any hazards and maintain safety as 
the overriding priority (i.e.: signs, barriers, pylons…etc.).  
 
If any damage is caused to the site property, it is the responsibility of the proponent to identify 
the damage to the respective NPC employee overseeing the project and repair any such 
damages prior to claiming project completion / closeout.  

25. As-Constructed Drawings  

Upon construction completion of the garage extension, the proponent is to submit As-constructed 
drawings for record providing assurance that all work completed conforms with building codes 
and standards.  

26. Reference Documentation 

NPC provides reference documentation, attached to this RFP in the Reference Documentation 
Schedule, for informational purposes only to the Contractor. The Contractor shall be responsible 
for confirming current conditions.  
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Form of Agreement Schedule 
 

 
 

Agreement 

Between 

THE NIAGARA PARKS COMMISSION 

and 
[**INSERT LEGAL NAME OF CONTRACTOR**] 

 
 

for [**insert title of the RFP**] 

 
 

Effective Date: [**insert start date for the Term**] 

Agreement No.: RFP-22-2024-AD 
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Agreement Index 
 

Article 1 - Interpretation and General Provisions 
1.01 Defined Terms 
1.02 No Indemnities from NPC 
1.03 Entire Agreement 
1.04 Severability 
1.05 Interpretive Value of Contract Documents 
1.06 Interpretive Value of Headings 
1.07 Force Majeure 
1.08 Notices by Prescribed Means 
1.09 Governing Law  
1.10 Currency 
1.11 Counterparts 
1.12 Execution and Transmission 

 
Article 2 – Nature of Relationship Between NPC and 
Contractor  
2.01 Contractor’s Power to Contract 
2.02 Representatives May Bind Parties 
2.03 Contractor Not a Partner, Agent or Employee   
2.04 Responsibility of Contractor 
2.05 Subcontracting or Assignment  
2.06 Duty to Disclose Change of Control  
2.07 Conflict of Interest 
2.08 Contract Binding 

 
Article 3 – Performance by Contractor 
3.01 Commencement of Performance 
3.02 Performance Warranty 
3.03 Use and Access Restrictions 
3.04 Notification by Contractor to NPC 
3.05 Condonation Not a Waiver 
3.06 Changes by Written Amendment Only 
3.07 Contractor to Comply with Reasonable Change 

Requests 
3.08 Pricing for Requested Changes 
3.09 Non-Exclusive Contract, Work Volumes 
3.10 Performance by Specified Individuals Only 
3.11 Security Clearance 
3.12 Accessibility Requirements 
3.13 NPC Rights and Remedies & Contractor 

Obligations Not Limited to Contract 
3.14 Compliance with the Occupational Health and 

Safety Act 
 

 
Article 4 - Payment for Performance and Audit 
4.01 Payment According to Contract Rates 
4.02 Default Billing and Payment Process 
4.03 Hold Back or Set Off 
4.04 No Expenses or Additional Charges 
4.05 Payment and Collection of Taxes and Duties 
4.06 Withholding Tax 

4.07 Interest on Late Payment 
4.08 Document Retention and Audit 

 
Article 5 – Confidentiality, FIPPA, Security, and 
Publication of Data 
5.01 Confidentiality and Promotion Restrictions 
5.02 NPC Confidential Information 
5.03 Restrictions on Copying 
5.04 Injunctive and Other Relief 
5.05 Notice and Protective Order 
5.06 FIPPA Records and Compliance 
5.07 Security 
5.08 Publication of Data 
5.09 Survival 

 
Article 6 - Intellectual Property 
6.01 NPC Intellectual Property  
6.02 Newly Created Intellectual Property 
6.03 Contractor Intellectual Property 
6.04 Presumption Governing Intellectual Property 

Ownership 
6.05 Contractor’s Grant of Licence 
6.06 No Restrictive Material in Deliverables 
6.07 Contractor Representation and Warranty 

Regarding Third-party Intellectual Property 
6.08 Copyright Notice 
6.09 No Use of NPC Insignia  
6.10 NPC May Prescribe Further Compliance  
6.11 Survival 

 
Article 7 - Indemnity and Insurance  
7.01 Contractor Indemnity 
7.02 Contractor’s Insurance 
7.03 Proof of Insurance 
7.04 Proof of W.S.I.A. Coverage 
7.05 Contractor Participation in Proceedings 
Article 8 - Termination, Expiry and Extension 
8.01 Immediate Termination of Contract 
8.02 Dispute Resolution by Rectification Notice 
8.03 Termination on Notice 
8.04 Termination for Non-Appropriation 
8.05 Contractor’s Obligations on Termination 
8.06 Contractor’s Payment Upon Termination 
8.07 Termination in Addition to Other Rights 
8.08 Expiry and Extension of Contract 
 
 
 
 

 
Schedule 1 (Description of Deliverables, Rates and Supplementary Provisions) 
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Agreement 
This Agreement (the “Agreement”) for [**insert title of the RFP **] is effective as of [**insert start date 
for the Term**] ("Effective Date"), 
Between: 

THE NIAGARA PARKS COMMISSION 
(referred to as the “NPC”) 

And: 
[**INSERT LEGAL NAME OF CONTRACTOR**] 

(referred to as the “Contractor”) 
In consideration of their respective agreements set out below, the Parties (as defined below) 
covenant and agree as follows: 
ARTICLE 1 – INTERPRETATION AND GENERAL PROVISIONS 

1.01 Defined Terms 

When used in the Agreement, the following words or expressions have the following 
meanings: 

“AODA” means Accessibility for Ontarians with Disabilities Act, 2005, S.O. 2005, c. 11, as 
amended; 

“Accessibility” means a general term which is used to describe the degree of ease that 
something (e.g., device, service, and environment) can be used and enjoyed by persons with 
a disability. The term implies conscious planning or design, or both, effort to ensure it is 
barrier-free to persons with a disability, and by extension, usable and practical for the general 
population as well;  

“Authorities” and “Authority” means any government authority, agency, body or 
department, whether federal, provincial or municipal, having or claiming jurisdiction over the 
Contract;  

"Business Day" means any working day, Monday to Friday inclusive, but excluding statutory 
and other holidays, namely: New Year's Day; Family Day; Good Friday; Easter Monday; 
Victoria Day; Canada Day; Civic Holiday; Labour Day; Thanksgiving Day; Remembrance 
Day; Christmas Day; Boxing Day and any other day which NPC has elected to be closed for 
business; 

“Code of Conduct” means the Contractors’ Code of Conduct for The Niagara Parks 
Commission at 
https://www.niagaraparks.com/files/Supplier's%20Code%20of%20Conduct.pdf;  

“Conflict of Interest” includes, but is not limited to, any situation or circumstance where:  

(a) in relation to the RFP process, a Proponent has an unfair advantage or engages in 
conduct, directly or indirectly, that may give it an unfair advantage, including, but not 
limited to (i) having or having access to information in the preparation of its Bid that is 
confidential to NPC and not available to other Proponents; (ii) communicating with 
any person with a view to influencing preferred treatment in the RFP process including 
the giving of a benefit of any kind, by or on behalf of a Proponent to anyone employed 

https://www.niagaraparks.com/files/Supplier's%20Code%20of%20Conduct.pdf
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by, or otherwise connected with, NPC; or (iii) engaging in conduct that compromises 
or could be seen to compromise the integrity of the open and competitive RFP 
process and render that process non-competitive and unfair; or  

(b) in relation to the performance of its contractual obligations in a contract with NPC, the 
Contractor’s other commitments, relationships or financial interests (i) could or could 
be seen to exercise an improper influence over the objective, unbiased and impartial 
exercise of its independent judgement; or (ii) could or could be seen to compromise, 
impair or be incompatible with the effective performance of its contractual obligations;  

“Contract” means the aggregate of: (a) the Agreement, including Schedule 1 (Description of 
Deliverables, Rates and Supplementary Provisions) and any other schedule attached at the 
time of execution; (b) the RFP, including any addenda and attachments; (c) the Proposal; 
and (d) any amendments executed in accordance with the terms of the Agreement; 

“Deliverable" and "Deliverables” means everything developed for or provided to NPC in the 
course of performing under the Contract or agreed to be provided to NPC under the Contract 
by the Contractor or any of the Contractor’s Personnel,  as further defined, but not limited by 
Schedule 1, including, but not limited to, any goods or services or any and all Intellectual 
Property and any and all concepts, techniques, ideas, information, documentation and other 
materials, however recorded, developed or provided; 

“Employer” means a person who employs one or more workers or contracts for the services 
of one or more workers and includes a contractor or subcontractor who performs work or 
supplies services and a contractor or subcontractor who undertakes with an owner, contractor 
or subcontractor to perform work or supply services; 

“Expiry Date” means November 30, 2025 or, if the original term is extended, the final date 
of the extended term; 

“FIPPA” means the Freedom of Information and Protection of Privacy Act, R.S.O. 1990, c. 
F.31, as amended; 

“Fiscal Year” means the period running from April 1 in one calendar year to, and including, 
March 31 in the next calendar year; 

“HRC” means Human Rights Code, R.S.O. 1990, c. H.19, as amended; 

“HST” means Ontario Harmonized Sales Tax; 

“Indemnified Parties” means NPC’s directors, officers, advisors, agents, appointees and 
employees, along with any and all permitted assignees of the Contract; 

“Industry Standards” include, but are not limited to (a) the provision of any and all labour, 
supplies, equipment and other goods or services that are necessary and can reasonably be 
understood or inferred to be included within the scope of the Contract or customarily furnished 
by Persons providing Deliverables of the type provided hereunder in similar situations in 
Ontario and; (b) adherence to commonly accepted norms of ethical business practices, which 
shall include the Contractor establishing, and ensuring adherence to, precautions to prevent 
Contractor’s Personnel from providing or offering gifts or hospitality of greater than nominal 
value to any person acting on behalf of or employed by NPC; 

“Intellectual Property” means any intellectual, industrial or other proprietary right of any type 
in any form protected or protectable under the laws of Canada, any foreign country, or any 
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political subdivision of any country, including, without limitation, any intellectual, industrial or 
proprietary rights protected or protectable by legislation, by common law or at equity; 

“Losses” means liabilities, costs, damages and/or expenses (including legal, expert and 
consulting fees); 

“NPC Address” and “NPC Representative” means, unless NPC notifies the Contractor 
otherwise in writing: 

The Niagara Parks Commission 
P.O. Box 150, 7400 Portage Road South 
Niagara Falls, Ontario L2E 6T2 
Canada 

NPC Representative:  [**insert name of individual’s name and title**] 
Telephone:  [**insert name of individual’s telephone**] 
E-mail:  [**insert name of individual’s e-mail**] 

“Newly Created Intellectual Property” means any Intellectual Property created by the 
Contractor in the course of performance of its obligations under the Contract; 

“ODA” means Ontarians with Disabilities Act, S.O. 2001, c 32, as amended; 

“OHSA” means the Occupational Health and Safety Act, R.S.O. 1990, c. O.1, as amended; 

“NPC Confidential Information” means all information of NPC that is of a confidential 
nature, including all confidential information in the custody or control of the NPC, regardless 
of whether it is identified as confidential or not, and whether recorded or not, and however 
fixed, stored, expressed or embodied, which comes into the knowledge, possession or control 
of the Contractor in connection with the Agreement.  For greater certainty, NPC Confidential 
Information shall:  

(a) include: (i) all new information derived at any time from any such information whether 
created by NPC, the Contractor or any third-party; (ii) all information (including 
Personal Information) that NPC is obliged, or has the discretion, not to disclose under 
provincial or federal legislation or otherwise at law; but 

(b) not include information that: (i) is or becomes generally available to the public without 
fault or breach on the part of the Contractor of any duty of confidentiality owed by the 
Contractor to NPC or to any third-party; (ii) the Contractor can demonstrate to have 
been rightfully obtained by the Contractor, without any obligation of confidence, from 
a third-party who had the right to transfer or disclose it to the Contractor free of any 
obligation of confidence; (iii) the Contractor can demonstrate to have been rightfully 
known to or in the possession of the Contractor at the time of disclosure, free of any 
obligation of confidence when disclosed; or (iv) is independently developed by the 
Contractor; but the exclusions in this subparagraph shall in no way limit the meaning 
of Personal Information or the obligations attaching thereto under the Contract or at 
law;  

“Party” means NPC or the Contractor, and “Parties” means both of them; 

“Person” if the context allows, includes any individuals, firms, partnerships or corporations 
or any combination thereof; 
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“Personal Information” means recorded information about an identifiable individual or that 
may identify an individual;  

“Privacy Breach” means any theft or loss of Personal Information or any collection, use or 
disclosure of Personal Information that is not permitted under this Agreement or not otherwise 
permitted by law; 

“Proceeding” means any action, claim, demand, lawsuit, or other proceeding;  

“Procurement Card” means the corporate charge card(s) used by NPC, as may be changed 
from time to time;  

“Procurement Card Protocols” means the manner in which the Contractor is required to 
process any payments under the Contract that NPC elects to make by way of Procurement 
Card, which shall include the requirement to: (a) collect the authorized employee's name, the 
abbreviated Ministry name, the expiry date, and the employee's authorization; (b) contact the 
financial institution identified on the Procurement Card each time the Procurement Card is 
used for payment; (c) receive payment from the financial institution named on the 
Procurement Card once that institution authorizes payment; and (d) bear the cost of any and 
all charges relating to the use of the Procurement Card, including the financial institution's 
charges for payment through the Procurement Card; 

“Proposal” means all the documentation submitted by the Contractor in response to the RFP; 

“Proponent” means a legal entity that submits a Proposal in response to the RFP; 

“PSOA” means the Public Service of Ontario Act, 2006, S.O. 2006, c. 35, Schedule A, as 
amended; 

“Rate” and “Rates” means the applicable price, in Canadian funds, to be charged for the 
applicable Deliverables, as set out in Schedule 1, representing the full amount chargeable by 
the Contractor for the provision of the Deliverables, including, but not limited to: (a) all 
applicable duties and taxes, excluding Ontario Harmonized Sales Tax (HST); (b) all labour 
and material costs; (c) all travel and carriage costs; (d) all permit, licence and approval costs 
(e) all insurance costs; and (f) all other overhead including any fees or other charges required 
by law;  

“Record” means any recorded information in the custody or control of NPC, including any 
Personal Information, in any form: (a) provided by NPC to the Contractor, or provided by the 
Contractor to NPC, for the purposes of the Contract; or (b) created by the Contractor in the 
performance of the Contract; and shall exclude any information specifically described in 
Schedule 1;  

“Requirements of Law” means all applicable requirements, laws, statutes, codes, acts, 
ordinances, approvals, orders, decrees, injunctions, by-laws, rules, regulations, official plans, 
permits, licences, authorisations, directions, and agreements with all Authorities that now or 
at any time hereafter may be applicable to the Contract, the Contractor, NPC, or the 
Deliverables, or any part of them; 

“RFP” means the Request for Proposals, as well as any addenda and attachments to it; dated 
[** insert RFP issue date **]  for WEGO Bus Garage Expansion Project, reference number 
RFP-22-2024-AD issued by NPC for the Deliverables; 
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“Security Incident” means (i) accidental, unlawful or unauthorized disclosure of, access, 
destruction, loss, or alteration to NPC Confidential information (ii) compromising or accessing 
the Contractor’s systems that store and protect NPC Confidential Information; or, (iii) detected 
system weaknesses that may compromise the integrity of the information the Contractor 
obtained from NPC as a result of this Contract; 

“Subcontractors” means in the case of each Party, any contractor of that Party or any of its 
subcontractors at any tier of subcontracting; 

“Term” means the period of time from the Effective Date up to and including the earlier of: (i) 
the Expiry Date or (ii) the date of termination of the Contract in accordance with its terms; 

“Third-party Intellectual Property” means any Intellectual Property owned by a party other 
than NPC or the Contractor; 

“Contractor Address” and “Contractor Representative” means, unless the Contractor 
notifies NPC otherwise, in writing: 

[**insert name of Contractor**] 
[**insert address of Contractor**] 
[**City, Province Postal Code of Contractor **] 
Country 

Contractor Representative:  [**insert name of individual’s name**] 
Telephone:  [**insert name of individual’s telephone**] 
E-mail:  [**insert name of individual’s e-mail**] 

“Contractor’s Intellectual Property” means Intellectual Property owned by the Contractor 
prior to its performance under the Contract or created by the Contractor during the Term of 
the Contract, independently of the performance of its obligations under the Contract; 

“Contractor's Personnel” includes the directors, officers, employees, agents, partners, 
affiliates, volunteers, or Subcontractors of the Contractor; 

“WSIA” means the Workplace Safety and Insurance Act, 1997, S.O. 1997, c. 16, Schedule 
A, as amended. 

1.02 No Indemnities from NPC 

Notwithstanding anything else in the Contract, any express or implied reference in any 
document (including subcontracts) related to the Deliverables, to NPC providing an indemnity 
or any other form of indebtedness or contingent liability that would directly or indirectly 
increase the indebtedness or contingent liabilities of Ontario, whether at the time of execution 
of the Agreement or at any time during the Term, shall be void and of no legal effect.  

1.03 Entire Agreement 

The Contract embodies the entire agreement between the Parties with regard to the provision 
of Deliverables and supersedes any prior understanding or agreement, collateral, oral or 
otherwise with respect to the provision of the Deliverables, existing between the Parties at 
the date of execution of the Agreement. 

1.04 Severability 
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If any term or condition of the Contract, or the application thereof to the Parties or to any 
Persons or circumstances, is to any extent invalid or unenforceable, the remainder of the 
Contract, and the application of such term or condition to the Parties, Persons or 
circumstances other than those to which it is held invalid or unenforceable, shall not be 
affected thereby. 

1.05 Interpretive Value of Contract Documents  

In the event of a conflict or inconsistency in any provisions in the Contract: (a) the main body 
of the Agreement shall govern over the Schedules to the Agreement; (b) the Agreement 
(including its Schedules) shall govern over the RFP and the Proposal; and (c) the RFP shall 
govern over the Proposal. 

1.06 Interpretive Value of Headings  

The headings in the Contract are for convenience of reference only and in no manner modify, 
interpret or construe the Contract. 

1.07 Force Majeure 

Neither Party shall (i) be liable for Losses, (ii) lose any rights hereunder, or (iii) be deemed to 
be in breach of the Contract for any delay or failure to perform its obligations under the 
Contract where such delay or failure is caused by an event beyond its reasonable control. 
The Parties agree that an event shall not be considered beyond one’s reasonable control if 
a reasonable business person applying due diligence in the same or similar circumstances 
under the same or similar obligations as those contained in the Contract would have put in 
place contingency plans to either materially mitigate or negate the effects of such event.  

Without limiting the generality of the foregoing, force majeure events shall include, but are 
not limited to, natural disasters, pandemics, acts of war, insurrection, and terrorism but shall 
not include shortages or delays relating to supplies or services.      

If a Party seeks to excuse itself from its obligations under the Contract due to a force majeure 
event, that Party shall (i) immediately notify the other Party in writing of the delay or non-
performance, the reason for such delay or non-performance and the anticipated period of 
delay or non-performance; and (ii) within five (5) Business Days of providing notice of such 
delay or non-performance, provide a written plan to the other Party setting out strategies to 
minimize the event’s impact and reduce delay or non-performance.  If the anticipated or 
actual delay or non-performance exceeds fifteen (15) Business Days, the other Party may 
immediately terminate the Contract by giving notice of termination and such termination shall 
be in addition to the other rights and remedies of the terminating Party under the Contract, at 
law or in equity. 

1.08 Notices by Prescribed Means 

Notices shall be in writing and shall be delivered by postage-prepaid envelope, personal 
delivery or email and shall be addressed to, respectively, NPC Address to the attention of 
NPC Representative and to the Contractor Address to the attention of the Contractor 
Representative.  Notices shall be deemed to have been given: (a) in the case of postage-
prepaid envelope, five (5) Business Days after such notice is mailed; or (b) in the case of 
personal delivery or email, one (1) Business Day after such notice is received by the other 
Party. In the event of a postal disruption, notices must be given by personal delivery or email.  
Unless the Parties expressly agree in writing to additional methods of notice, notices may 
only be provided by the methods contemplated in this section. 
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1.09 Governing Law 

The Contract shall be governed by and construed in accordance with the laws of the Province 
of Ontario and the federal laws of Canada applicable therein. 

1.10 Currency 

All references to currency in the Agreement shall be to Canadian dollars. 
 

1.11 Counterparts 

The Agreement may be executed in any number of counterparts, each of which shall be 
deemed an original and all of which together shall constitute one and the same instrument. 

1.12 Execution and Transmission 

The Parties agree that the Agreement may be validly executed electronically, and that their 
respective electronic signature is the legal equivalent of a manual signature. The electronic 
signature of a Party may be evidenced by one of the following means and transmission of 
the Agreement may be as follows: 

(a) a manual signature of an authorized signing representative placed in the respective 
signature line of the Agreement and the Agreement scanned as a pdf and delivered 
by email to the other party; 

(b) a digital signature, including the name of the authorized signing representative typed 
in the respective signature line of the Agreement, an image of a manual signature, or 
any other digital signature of an authorized signing representative, placed in the 
respective signature line of the Agreement and the Agreement delivered by email to 
the other party; or 

(c) any other means with NPC’s prior written consent. 

ARTICLE 2 – NATURE OF RELATIONSHIP BETWEEN NPC AND CONTRACTOR 

2.01 Contractor’s Power to Contract 

The Contractor represents and warrants that it has the full right and power to enter into the 
Contract and there is no agreement with any other Person that would in any way interfere 
with the rights of NPC under the Contract. 

2.02 Representatives May Bind the Parties 

The Parties represent that their respective representatives have the authority to legally bind 
them to the extent permissible by the Requirements of Law. 

2.03 Contractor Not a Partner, Agent or Employee  

The Contractor shall have no power or authority to bind NPC or to assume or create any 
obligation or responsibility, express or implied, on behalf of NPC.  The Contractor shall not 
hold itself out as an agent, partner or employee of NPC.  Nothing in the Contract shall have 
the effect of creating an employment, dependent contractor, partnership or agency 
relationship between NPC and the Contractor (or any of the Contractor's Personnel) or 
constitute an appointment under PSOA.  
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2.04 Responsibility of Contractor 

The Contractor agrees that it is liable for its acts and omissions and those of the Contractor's 
Personnel. This section is in addition to any and all of the Contractor’s liabilities under the 
Contract and under the general application of law. The Contractor shall advise the 
Contractor’s Personnel of their obligations under the Contract and shall ensure their 
compliance with the applicable terms of the Contract.  This section shall survive the 
termination or expiry of the Contract. 

2.05 Subcontracting or Assignment 

(a) The Contractor shall not subcontract or assign the whole or any part of the Contract or 
any monies due under it without the prior written consent of NPC.  Such consent shall be in 
the sole discretion of NPC and subject to the terms and conditions that may be imposed by 
NPC. Without limiting the generality of the conditions which NPC may require prior to 
consenting to the Contractor’s use of a Subcontractor, every contract entered into by the 
Contractor with a Subcontractor shall adopt all of the terms and conditions of the Contract as 
far as applicable to those parts of the Deliverables provided by the Subcontractor. Nothing 
contained in the Contract shall create a contractual relationship between the Contractor's 
Personnel and NPC.  

(b) NPC may, upon sixty (60) calendar days prior written notice to the Contractor, assign all 
or any part of the Contract without the consent of the Contractor, to  

(i) any advisory, adjudicative, regulatory (including those with governing boards) 
operational services or operational enterprise agency of the Province of Ontario; or 

(ii) any other Person where such assignment is necessitated by outsourcing, privatizing, 
partnering, or is in conjunction with the transfer of all or part of NPC’s business and 
operations relating to supply chain management or similar activity. 

Upon notification of NPC, and for such reasonable period requested by NPC prior to the 
effective date of the assignment of the Contract, the Contractor shall cooperate with NPC 
and take such measures that are reasonably necessary to facilitate an orderly assignment of 
the Contract. The Contractor shall ensure that transition occurs in such a manner that 
assignment of the Contract will not prejudice or disrupt the operations of NPC or the assignee, 
and in particular, will not result in any disruption to provision of Deliverables.   

2.06 Duty to Disclose Change of Control 

In the event that the Contractor undergoes a change in control, the Contractor shall 
immediately disclose such change in control to NPC and shall comply with any terms and 
conditions subsequently prescribed by NPC resulting from the disclosure. 

2.07 Conflict of Interest 

The Contractor shall: (a) avoid any Conflict of Interest in the performance of its contractual 
obligations; (b) disclose to NPC without delay any actual or potential Conflict of Interest that 
arises during the performance of its contractual obligations; and (c) comply with any 
requirements prescribed by NPC to resolve any Conflict of Interest.  In addition to all other 
contractual rights or rights available at law or in equity, NPC may immediately terminate the 
Contract upon giving notice to the Contractor where: (a) the Contractor fails to disclose an 
actual or potential Conflict of Interest; (b) the Contractor fails to comply with any requirements 
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prescribed by NPC to resolve a Conflict of Interest; or (c) the Contractor’s Conflict of Interest 
cannot be resolved. This section shall survive any termination or expiry of the Contract.  

2.08 Contract Binding 

The Contract shall enure to the benefit of and be binding upon the Parties and their 
successors, executors, administrators and their permitted assigns. 

ARTICLE 3 – PERFORMANCE BY CONTRACTOR 

3.01 Commencement of Performance  

The Contractor shall commence performance upon receipt of written instructions from NPC.  

3.02 Performance Warranty 

The Contractor represents and warrants that the Deliverables shall be provided: 

(a) fully and diligently in a professional and competent manner by Persons qualified and 
skilled in their occupations; and, 

(b) in accordance with the Contract, Industry Standards, and Requirements of Law. 

If any of the Deliverables, in the opinion of NPC, are inadequately provided or require 
corrections, the Contractor shall forthwith make the necessary corrections at its own expense, 
as specified and required by NPC, following receipt of a rectification notice issued by NPC to 
the Contractor pursuant to Section 8.02 (Dispute Resolution by Rectification Notice). 

3.03 Use and Access Restrictions 

The Contractor acknowledges that unless it obtains specific written preauthorization from 
NPC, any access to or use of NPC property, technology or information by the Contractor or 
the Contractor’s Personnel, that is not necessary for the performance of its contractual 
obligations with NPC, is strictly prohibited. The Contractor further acknowledges that NPC 
may monitor the Contractor to ensure compliance with this section. This section is in addition 
to and shall not limit any other obligation or restriction placed upon the Contractor. 

3.04 Notification by Contractor to NPC 

During the Term, the Contractor shall advise NPC promptly of: (a) any contradictions, 
discrepancies or errors found or noted in the Contract; (b) supplementary details, instructions 
or directions that do not correspond with those contained in the Contract; and (c) any 
omissions or other faults that become evident and should be corrected in order to provide the 
Deliverables in accordance with the Contract and Requirements of Law.  

3.05 Condonation Not a Waiver 

Any failure by NPC to insist in one or more instances upon strict performance by the 
Contractor of any of the terms or conditions of the Contract, shall not be construed as a 
waiver by NPC of its right to require strict performance of any such terms or conditions, and 
the obligations of the Contractor with respect to such performance, shall continue in full force 
and effect. 

3.06 Changes by Written Amendment Only 
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Any changes to the Contract shall be by written amendment signed by the Parties. No 
changes shall be effective or shall be carried out in the absence of such an amendment.  

3.07 Contractor to Comply with Reasonable Change Requests 

NPC may, in writing, request changes to the Contract, which may include altering, adding to, 
or deleting any of the Deliverables.  The Contractor shall comply with all reasonable NPC 
change requests and the performance of such request shall be in accordance with the terms 
and conditions of the Contract.  If the Contractor is unable to comply with a change request, 
it shall promptly notify NPC and provide reasons for such non-compliance.  In any event, any 
such change request shall not be effective until a written amendment reflecting the change 
has been executed by the Parties. 

3.08 Pricing for Requested Changes 

Where an NPC change request includes an increase in the scope of the previously 
contemplated Deliverables, NPC shall set out, in its change request, the proposed prices for 
the contemplated changes.  Where the Rates in effect at the time of the change request:  

(a) include pricing for the particular type of goods or services contemplated in the change 
request, the Contractor shall not unreasonably refuse to provide those goods or 
services at prices consistent with those Rates; or 

(b) are silent to the applicable price for the particular goods or services contemplated in 
the change request, the price shall be negotiated between NPC and the Contractor 
within a reasonable period of time;  

and in any event, such change request shall not become effective until a written amendment 
reflecting the change has been executed by the Parties. 

3.09 Non-Exclusive Contract, Work Volumes 

The Contractor acknowledges that it is providing the Deliverables to NPC on a non-exclusive 
basis.  NPC makes no representation regarding the volume or quantities of goods and 
services required under the Contract.  NPC reserves the right to contract with other parties 
for the same or similar goods and services as those provided by the Contractor and reserves 
the right to obtain the same or similar goods and services internally. 

3.10 Performance by Specified Individuals Only 

The Contractor agrees that, to the extent that specific individuals are named in the Contract 
as being responsible for the provision of the Deliverables, only those individuals shall provide 
the Deliverables under the Contract.  The Contractor shall not substitute or replace any of 
the individuals named in the Contract without the prior written approval of NPC, which may 
not arbitrarily or unreasonably be withheld.  Should the Contractor require the substitution or 
replacement of any of the individuals named in the Contract, it is understood and agreed that 
any proposed substitution or replacement must possess similar or greater qualifications than 
the individual named in the Contract.  The Contractor shall not claim fees for any substitution 
or replacement individual greater than the Rates established under the Contract. 

3.11 Security Clearance 

The Contractor shall, upon request from NPC, require those Persons providing services 
under the Contract to submit to security checks and the Contractor may be required to obtain 
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and pay for security clearance.  Where such security checks are required NPC will provide 
information on how the Contractor can obtain them. 

The Contractor shall provide to NPC, upon request, the names, addresses, dates of birth and 
consents of its Persons for whom security checks are required. The Contractor shall 
designate a chief security officer as the contact for this purpose. Any Person who is unable 
to obtain security clearance, or who refuses to consent to such security checks, shall not be 
permitted to perform services under the Contract.  

Security clearance may be suspended or revoked if any Person fails to maintain security 
clearance or security standards required pursuant to the Contract. The Contractor shall notify 
NPC of any personnel changes, behaviours, or circumstances for which security clearance 
may require reconsideration. 

Security clearance is not awarded in perpetuity. NPC may perform, or re-perform, security 
checks against any Person providing services under the Contract at any time, and will notify 
the Contractor of this requirement. 

NPC may immediately terminate the Agreement if the Contractor fails to comply with the 
requirements of this section or if any security clearance results received by NPC are found, 
in the sole discretion of NPC, to be incompatible with the proper and impartial provision of 
the Deliverables in accordance with the terms and conditions of the Contract. 

3.12 Accessibility Requirements 

The Contractor's delivery of the Deliverables shall comply with all applicable requirements, 
specifications and standards for Accessibility established in accordance with the HRC, the 
ODA, and the AODA, any regulations made thereto and any direction from NPC.  The 
Contractor must meet the Government of Ontario’s requirements on the Government of 
Ontario’s schedule under the Integrated Accessibility Standards Regulation as directed by 
NPC. 

3.13 NPC Rights and Remedies and Contractor Obligations Not Limited to Contract 

The express rights and remedies of NPC and obligations of the Contractor set out in the 
Contract are in addition to and shall not limit any other rights and remedies available to NPC 
or any other obligations of the Contractor at law or in equity.  

3.14 Compliance with the Occupational Health and Safety Act 

The Contractor must comply, and ensure that any Subcontractor retained by the Contractor 
complies, with the OHSA and its regulations and any applicable NPC and site-specific health 
and safety requirements. The Contractor acknowledges that it is the Employer of its 
Subcontractors for the purposes of OHSA. The Contractor shall include in its agreements 
with its Subcontractors, the ability to terminate the Subcontractor for non-compliance with 
OHSA or its regulations, with the rules and policies of the Contractor or for failing to protect 
the safety of its workers. 

NPC may stop the work where the Contractor fails to comply with OHSA or its regulations 
and an immediate danger to worker health and safety is observed. Failure or refusal by the 
Contractor to correct the observed violation, or willful or repeated non-compliance may, 
subject to Article 8 (Termination, Expiry and Extension), result in termination of the Contract. 
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ARTICLE 4 – PAYMENT FOR PERFORMANCE AND AUDIT 

4.01 Payment According to Contract Rates 

NPC shall, subject to the Contractor’s compliance with the provisions of the Contract, pay the 
Contractor for the Deliverables provided at the Rates established under the Contract. 

4.02 Default Billing and Payment Process 

Unless the Parties expressly set out an alternative billing and payment process in Schedule 
1, the following process shall govern:  

(a) the Contractor shall provide NPC with a monthly billing statement no later than ten 
(10) Business Days after the end of each month and that billing statement shall 
include: (i) the reference number assigned to the Contract by NPC; (ii) a brief 
description of the Deliverables provided for the relevant month; and (iii) taxes, if 
payable by NPC, identified as separate items 

(b) NPC shall approve or reject the billing statement within fifteen (15) Business Days of 
receipt of the statement and in the event that NPC rejects the billing statement, it shall 
so advise the Contractor promptly in writing and the Contractor shall provide 
additional information as required by NPC to substantiate the billing statement;  

(c) each billing statement is subject to the approval of NPC before any payment is 
released and payment shall be made within thirty (30) Business Days of such 
approval;  

(d) it is acknowledged and agreed that either NPC may require that the Contractor include 
additional information in the billing statement, upon notice to the Contractor; and 

(e) NPC may, in its discretion, make payments under the Contract by way of the following 
methods: 

(i) direct deposit and the Contractor shall accept and process any such 
payments; or, 

(ii) Procurement Card and the Contractor shall accept and process any such 
payments. 

and any paragraph set out above, that is not expressly replaced in Schedule 1 with an 
alternative provision, shall remain in full force and effect.  

4.03 Hold Back or Set Off 

NPC may hold back payment or set off against payment if, in the opinion of NPC acting 
reasonably, the Contractor has failed to comply with any requirements of the Contract. 

4.04 No Expenses or Additional Charges 

There shall be no other charges payable by NPC under the Contract to the Contractor other 
than the Rates established under the Contract. 

4.05 Payment and Collection of Taxes and Duties 
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The Contractor shall pay or charge and remit, as required, all applicable taxes, including 
excise taxes incurred by or on the Contractor's behalf with respect to the Contract. 

4.06 Withholding Tax 

NPC shall withhold any applicable withholding tax from amounts due and owing to the 
Contractor under the Agreement and shall remit it to the appropriate government in 
accordance with applicable tax laws. This section shall survive any termination or expiry of 
the Contract. 

4.07 No Interest on Late Payment 

NPC shall not be required to pay interest on any overdue amounts. 

4.08 Document Retention and Audit  

During and for seven (7) years after the Term, the Contractor shall maintain all necessary 
records to substantiate (a) all charges and payments under the Contract and (b) that the 
Deliverables were provided in accordance with the Contract and with Requirements of Law. 
During the Term, and for seven (7) years after the Term, the Contractor shall permit and 
assist NPC in conducting audits of the operations of the Contractor to verify (a) and (b) above. 
NPC shall provide the Contractor with at least ten (10) Business Days prior notice of its 
requirement for such audit. The Contractor’s obligations under this section shall survive any 
termination or expiry of the Contract. 

ARTICLE 5 – CONFIDENTIALITY, FREEDOM OF INFORMATION AND PROTECTION OF 
PRIVACY ACT (FIPPA), AND PUBLICATION OF DATA 

5.01 Confidentiality and Promotion Restrictions 

Any publicity or publications related to the Contract shall be at the sole discretion of NPC. 
NPC may, in its sole discretion, acknowledge the Deliverables provided by the Contractor in 
any such publicity or publication. The Contractor shall not make use of its association with 
NPC without the prior written consent of NPC.  Without limiting the generality of this section, 
the Contractor shall not, among other things, at any time directly or indirectly communicate 
with the media in relation to the Contract, unless it has first obtained the express written 
authorization to do so by NPC. 

5.02 NPC Confidential Information  

During and following the Term, the Contractor shall: (a) keep all NPC Confidential Information 
confidential and secure, including in accordance with Section 5.07 (Security); (b) limit the 
disclosure of NPC Confidential Information to only those of the Contractor’s Personnel who 
have a need to know it for the purpose of providing the Deliverables and who have been 
specifically authorized to have such disclosure; (c) not directly or indirectly disclose, destroy, 
exploit or use any NPC Confidential Information (except for the purpose of providing the 
Deliverables, or except if required by order of a court or tribunal), without first obtaining: (i) 
the written consent of NPC and (ii) in respect of any NPC Confidential Information about any 
third-party, the written consent of such third-party; (d) provide NPC Confidential Information 
to NPC on demand; and (e) at the request of NPC, return all NPC Confidential Information to 
NPC before the end of the Term, with no copy or portion kept by the Contractor. 

5.03 Restrictions on Copying 
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The Contractor shall not copy any NPC Confidential Information, in whole or in part, unless 
copying is essential for the provision of the Deliverables. On each copy made by the 
Contractor, the Contractor must reproduce all notices which appear on the original. 

5.04 Injunctive and Other Relief 

The Contractor acknowledges that breach of any provisions of this Article may cause 
irreparable harm to NPC or to any third-party to whom NPC owes a duty of confidence, and 
that the injury to NPC or to any third-party may be difficult to calculate and inadequately 
compensable in damages. The Contractor agrees that NPC is entitled to obtain injunctive 
relief (without proving any damage sustained by it or by any third-party) or any other remedy 
against any actual or potential breach of the provisions of this Article. 

5.05 Notice and Protective Order 

If the Contractor or any of the Contractor’s Personnel either becomes legally compelled, or 
receives requests for information, to disclose any NPC Confidential Information, the 
Contractor will provide NPC with prompt notice to that effect in order to allow NPC to seek 
one or more protective orders or other appropriate remedies to prevent or limit such 
disclosure, and it shall co-operate with NPC and its legal counsel to the fullest extent. If such 
protective orders or other remedies are not obtained, the Contractor will disclose only that 
portion of NPC Confidential Information which the Contractor is legally compelled to disclose, 
only to such Person or Persons to which the Contractor is legally compelled to disclose, and 
the Contractor shall provide notice to each such recipient (in co-operation with legal counsel 
for NPC) that such NPC Confidential Information is confidential and subject to non-disclosure 
on terms and conditions equal to those contained in the Agreement and, if possible, shall 
obtain each recipient's written agreement to receive and use such NPC Confidential 
Information subject to those terms and conditions. 

5.06 FIPPA Records and Compliance  

The Contractor and NPC acknowledge and agree that FIPPA applies to and governs all 
Records and may require the disclosure of such Records to third parties. Furthermore, the 
Contractor agrees: 

(a) to keep Records secure;  

(b) to provide Records to NPC within seven (7) calendar days of being directed to do so 
by NPC for any reason including an access request or privacy issue;  

(c) not to access any Personal Information unless NPC determines, in its sole discretion, 
that access is permitted under FIPPA and is necessary in order to provide the 
Deliverables;  

(d) not to directly or indirectly use, collect, disclose or destroy any Personal Information 
for any purposes that are not authorized by NPC;  

(e) to ensure the security and integrity of Personal Information and keep it in a physically 
secure and separate location safe from loss, alteration, destruction or intermingling 
with other records and databases and to implement, use and maintain the most 
appropriate products, tools, measures and procedures to do so;  

(f) to restrict access to Personal Information to those of the Contractor’s Personnel who 
have a need to know it for the purpose of providing the Deliverables and who have 
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been specifically authorized by NPC Representative to have such access for the 
purpose of providing the Deliverables;  

(g) to implement other specific security measures that, in the reasonable opinion of NPC, 
would improve the adequacy and effectiveness of the Contractor's measures to 
ensure the security and integrity of Personal Information and Records generally; and 

(h) that any information, including confidential information supplied by the Contractor to 
NPC is subject to FIPPA and may be disclosed by NPC where it is obligated to do so 
under FIPPA, by an order of a court or tribunal or pursuant to a legal proceeding;  

and the provisions of this section shall prevail over any inconsistent provisions in the 
Contract. 

5.07 Security 

The Contractor shall implement, maintain and update the appropriate controls, policies and 
information systems to protect NPC Confidential Information and to detect and notify at the 
first reasonable opportunity any Security Incidents and Privacy Breaches. Furthermore, the 
Contractor agrees to: 

(a) immediately, and within 24 hours, notify NPC of any actual or suspected Security 
Incident or Privacy Breach under the NPC Confidential Information and FIPPA 
Records and Compliance sections above; 

(b) investigate the Security Incident or Privacy Breach;  

(c) take reasonable steps to mitigate the effects of such Security Incident or Privacy 
Breach;  

(d) minimize any damage resulting from the Security Incident or Privacy Breach and 
prevent a reoccurrence; 

(e) cooperate with NPC by providing any additional details about the Security Incident or 
Privacy Breach that NPC may require as information regarding the Security Incident 
or Privacy Breach is collected or otherwise reasonably becomes available; and   

(f) provide NPC with a written report setting out, at a minimum (i) a description of the 
nature and reasonably anticipated consequences of the Security Incident or Privacy 
Breach; (ii) the measures taken to mitigate any possible damage and adverse effects 
and prevent a recurrence; and, (iii) a description of the types of information that were 
the subject of the Security Incident or Privacy Breach. 

5.08 Publication of Data 

It is NPC’s intention, in accordance with the Ontario’s Digital and Data Directive, 2021 and 
as part of its commitment to open data, to publish and allow the public to use: 

(a) procurement contract data, including the name of the Contractor and total contract 
value; and, 

(b) data created or collected as an output of a contract, 

https://www.ontario.ca/page/ontarios-digital-and-data-directive-2021
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except where NPC chooses not to publish the data, such as for privacy, confidentiality, 
security, legal or commercially sensitive reasons. 

5.09 Survival  

The provisions of this Article shall survive any termination or expiry of the Contract. 

ARTICLE 6 – INTELLECTUAL PROPERTY 

6.01 NPC Intellectual Property 

The Contractor agrees that all NPC Intellectual Property and every other right, title and 
interest in and to all concepts, techniques, ideas, information, and materials, however 
recorded, (including images and data) provided by NPC to the Contractor, shall remain the 
sole property of NPC at all times. 

6.02 Newly Created Intellectual Property 

NPC shall be the sole owner of any Newly Created Intellectual Property. The Contractor 
irrevocably assigns to and in favour of NPC and NPC accepts every right, title and interest in 
and to all Newly Created Intellectual Property in the Deliverables, immediately following the 
creation thereof, for all time and irrevocably waives in favour of NPC all rights of integrity and 
other moral rights to all Newly Created Intellectual Property in the Deliverables, immediately 
following the creation thereof, for all time. 

6.03 Contractor’s Intellectual Property 

Subject to Section 6.04 (Presumption Governing Intellectual Property Ownership), NPC 
agrees that all Intellectual Property and every other right, title and interest in and to all 
concepts, techniques, ideas, information and materials, however recorded, (including images 
and data) provided by the Contractor to NPC that is not: (i) NPC Intellectual Property; (ii) 
Newly Created Intellectual Property or, (iii) Third-party Intellectual Property shall remain the 
sole property of the Contractor at all times. 

6.04 Presumption Governing Intellectual Property Ownership 

If the Contractor’s Intellectual Property or Third-party Intellectual Property forms any part of 
the Deliverables, the Contractor shall notify NPC of such prior to the delivery of the particular 
Deliverable containing any such Contractor’s Intellectual Property or Third-party Intellectual 
Property.  In the absence of any such notice, the presumption governing the Contract shall 
be that NPC is the sole owner of any Intellectual Property in any form contained in any of the 
Deliverables. 

6.05 Contractor’s Grant of Licence 

To the extent that the Deliverables contain, in whole in part, Contractor’s Intellectual Property 
or Third-Party Intellectual Property, the Contractor grants to NPC, a perpetual, world-wide, 
non-exclusive, irrevocable, transferable, royalty free, fully paid up right and licence: (a) to 
use, modify, reproduce and distribute, in any form, those Deliverables; and (b) to authorize 
other Persons, including agents, contractors or sub-contractors, to do any of the former on 
behalf of NPC, the total consideration for which shall be payment of the Rates to the 
Contractor by NPC. 

6.06 No Restrictive Material in Deliverables 
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The Contractor shall not incorporate into any Deliverables anything that would restrict the 
right of NPC to modify, further develop or otherwise use the Deliverables in any way that NPC 
deems necessary, or that would prevent NPC from entering into any contract with any 
contractor other than the Contractor for the modification, further development of or other use 
of the Deliverables. 

6.07 Contractor Representation and Warranty Regarding Third-party Intellectual Property 

The Contractor represents and warrants that the provision of the Deliverables shall not 
infringe or induce the infringement of any Third-party Intellectual Property rights.  The 
Contractor further represents and warrants that it has obtained assurances with respect to 
any Contractor’s Intellectual Property and Third-party Intellectual Property that any rights of 
integrity or any other moral rights associated therewith have been waived. 

6.08 Copyright Notice 

The Contractor shall place a copyright notice on all recorded Deliverables it provides to NPC 
under the Contract in the following form: “© The Niagara Parks Commission, [**insert year of 
publication**]” 

6.09 No Use of NPC Insignia 

The Contractor shall not use any insignia or logo of NPC except where required to provide 
the Deliverables, and only if it has received the prior written permission of NPC to do so. 

6.10 NPC May Prescribe Further Compliance 

NPC reserves the right to prescribe the specific manner in which the Contractor shall perform 
its obligations relating to this Article. 

6.11 Survival 

The obligations contained in this Article shall survive the termination or expiry of the Contract. 

ARTICLE 7 – INDEMNITY AND INSURANCE 

7.01 Contractor Indemnity  

The Contractor shall indemnify and hold harmless the Indemnified Parties from and against 
any and all Losses and Proceedings, by whomever made, sustained, incurred, brought or 
prosecuted, arising out of, or in connection with, anything done or omitted to be done by the 
Contractor or any of the Contractor’s Personnel, in the course of the performance of the 
Contractor’s obligations under the Contract or otherwise in connection with the Contract. The 
obligations contained in this section shall survive the termination or expiry of the Agreement. 

7.02 Contractor’s Insurance 

The Contractor agrees to put in effect and maintain insurance for the Term, at its own cost 
and expense, with insurers having a secure A.M. Best rating of A - or greater, or the 
equivalent, all the necessary and appropriate insurance that a prudent person in the business 
of the Contractor would maintain including, but not limited to, the following:  

(a) commercial general liability insurance on an occurrence basis for third party bodily 
injury, personal injury and property damage, to an inclusive limit of not less than $5 



 

RFP-22-2024-AD WEGO Transit and Fleet Operations Center Expansion Page 57 of 85 

Million ($5,000,000.00) per occurrence and in products and completed operations 
aggregate. The policy is to include the following: 

(i) List THE NIAGARA PARKS COMMISSION as an additional insured with 
respect to liability arising in the course of performance of the Contractor’s 
obligations under, or otherwise in connection with, the Contract; 

(ii) contractual liability coverage; 
(iii) cross-liability clause; 
(iv) employers liability coverage (or compliance with the section below entitled 

“Proof of W.S.I.A. Coverage” is required); 
(v) 30 day written notice of cancellation, termination or material change; 
(vi) tenants legal liability coverage (if applicable and with applicable sub-limits); 

and, 
(vii) non-owned automobile coverage with blanket contractual coverage for hired 

automobiles of not less than $2 million ($2,000,000.00) per occurrence and 
in the aggregate; and, 

(b) automobile Insurance: a) Automobile Insurance (OAP1) for both owned and leased 
vehicles with inclusive limits of not less than $2 million ($2,000,000.00) per 
occurrence and in the aggregate, and b) Proof of automobile insurance will not be 
required if the Contractor provides a signed letter stating that they do not own or lease 
vehicles. 

(c) Such other coverage as NPC from time to time may require, acting reasonably, to 
protect the NPC from all claims arising from the Deliverables and this Agreement. 

The obligations contained in this section shall survive the termination or expiry of the 
Agreement. 

7.03 Proof of Insurance  

Concurrently with execution and delivery of the Agreement by the Contractor, the Contractor 
shall provide NPC with certificates of insurance, or other proof as may be requested by NPC, 
that confirms the insurance coverage as provided for in Section 7.02, and renewal 
replacements on or before the expiry of any such insurance.  Upon the request of NPC, a 
copy of each insurance policy shall be made available to it.  The Contractor shall ensure that 
each of its Subcontractors obtains all the necessary and appropriate insurance that a prudent 
person in the business of the Subcontractor would maintain and that NPC named as 
additional insureds with respect to any liability arising in the course of performance of the 
Subcontractor's obligations under the subcontract for the provision of the Deliverables.  

7.04 Proof of W.S.I.A. Coverage  

If the Contractor is subject to the WSIA, it shall submit a valid clearance certificate of WSIA 
coverage to NPC prior to the execution of the Agreement by NPC.  In addition, the Contractor 
shall, from time to time at the request of NPC, provide additional WSIA clearance certificates. 
The Contractor covenants and agrees to pay when due, and to ensure that each of its 
Subcontractors pays when due, all amounts required to be paid by it/its Subcontractors, from 
time to time during the Term, under the WSIA, failing which NPC shall have the right, in 
addition to and not in substitution for any other right it may have pursuant to the Contract or 
otherwise at law or in equity, to pay to the Workplace Safety and Insurance Board any amount 
due pursuant to the WSIA and unpaid by the Contractor or its Subcontractors and to deduct 



 

RFP-22-2024-AD WEGO Transit and Fleet Operations Center Expansion Page 58 of 85 

such amount from any amount due and owing from time to time to the Contractor pursuant 
to the Contract together with all costs incurred by NPC in connection therewith. 

7.05 Contractor Participation in Proceedings 

The Contractor shall, at its expense, to the extent requested by NPC, participate in or conduct 
the defence of any Proceeding against any Indemnified Parties and any negotiations for their 
settlement. NPC may elect to participate in or conduct the defence of any such Proceeding 
by notifying the Contractor in writing of such election without prejudice to any other rights or 
remedies of NPC under the Contract, Agreement, at law or in equity. Each Party participating 
in the defence shall do so by actively participating with the other’s counsel. The Contractor 
shall not enter into any settlement unless it has obtained the prior written approval of NPC. If 
the Contractor is requested by NPC to participate in or conduct the defence of any such 
Proceeding, NPC agrees to co-operate with and assist the Contractor to the fullest extent 
possible in the Proceedings and any related settlement negotiations. If NPC conducts the 
defence of any such Proceedings, the Contractor agrees to co-operate with and assist NPC 
to the fullest extent possible in the Proceedings and any related settlement negotiations. This 
section shall survive any termination or expiry of the Contract.  

ARTICLE 8 – TERMINATION, EXPIRY AND EXTENSION 

8.01 Immediate Termination of Contract  

NPC may immediately terminate the Contract upon giving notice to the Contractor where:  

(a) the Contractor is adjudged bankrupt, makes a general assignment for the benefit of 
its creditors or a receiver is appointed on account of the Contractor’s insolvency;  

(b) the Contractor breaches any provision in Article 5 (Confidentiality and FIPPA) of the 
Agreement;  

(c) the Contractor breaches the Conflict of Interest paragraph in Article 2 (Nature of  
Relationship Between NPC and Contractor) of the Agreement; 

(d) the Contractor, prior to or after executing the Agreement, makes a material 
misrepresentation or omission or provides materially inaccurate information to NPC;  

(e) the Contractor undergoes a change in control which adversely affects the Contractor’s 
ability to satisfy some or all of its obligations under the Contract;  

(f) the Contractor subcontracts for the provision of part or all of the Deliverables or 
assigns the Contract without first obtaining the written approval of NPC;  

(g) the Contractor breaches any provision in Section 3.11 (Security Clearance) of the 
Agreement; or 

(h) the Contractor’s acts or omissions constitute a substantial failure of performance;  

and the above rights of termination are in addition to all other rights of termination available 
under the Contract, at law, in equity, or events of termination by operation of law. 

8.02 Dispute Resolution by Rectification Notice 
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Subject to the above section, where the Contractor fails to comply with any of its obligations 
under the Contract, NPC may issue a rectification notice to the Contractor setting out the 
manner and timeframe for rectification.  Within seven (7) Business Days of receipt of that 
notice, the Contractor shall either: (a) comply with that rectification notice; or (b) provide a 
rectification plan satisfactory to NPC.  If the Contractor fails to either comply with that 
rectification notice or provide a satisfactory rectification plan, NPC may immediately terminate 
the Contract. Where the Contractor has been given a prior rectification notice, the same 
subsequent type of non-compliance by the Contractor shall allow NPC to immediately 
terminate the Contract. 

8.03 Termination on Notice   

NPC reserves the right to terminate the Contract, without cause, upon thirty (30) calendar 
days prior notice to the Contractor.  

8.04 Contractor’s Obligations on Termination  

On termination of the Contract, the Contractor shall, in addition to its other obligations under 
the Contract and at law and in equity: 

(a) at the request of NPC, provide NPC with any completed or partially completed 
Deliverables; 

(b) provide NPC with a report detailing: (i) the current state of the provision of 
Deliverables by the Contractor at the date of termination; and (ii) any other information 
requested by NPC pertaining to the provision of the Deliverables and performance of 
the Contract; 

(c) execute such documentation as may be required by NPC to give effect to the 
termination of the Contract; and 

(d) comply with any other instructions provided by NPC, including, but not limited to, 
instructions for facilitating the transfer of its obligations to another Person. 

This section shall survive any termination of the Contract. 

8.05 Contractor’s Payment Upon Termination  

On termination of the Contract, NPC shall only be responsible for the payment of the 
Deliverables provided under the Contract up to and including the effective date of any 
termination provided that those Deliverables have been accepted by NPC.  Termination shall 
not relieve the Contractor of its warranties and other responsibilities relating to the 
Deliverables performed or money paid.  In addition to its other rights of hold back or set off, 
NPC may hold back payment or set off against any payments owed if the Contractor fails to 
comply with its obligations on termination. 

8.06 Termination in Addition to Other Rights 

The express rights of termination in the Agreement are in addition to and shall in no way limit 
any rights or remedies of NPC under the Contract, at law or in equity. 

8.07 Expiry and Extension of Contract  

The Contract shall expire on the original Expiry Date.  
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IN WITNESS WHEREOF the Parties hereto have executed the Agreement effective as of the date 
first above written. 

THE NIAGARA PARKS COMMISSION 
 
 

 
Bob Gale,  
Chair 
 
 
David Adames,  
Chief Executive Officer 
 
Pursuant to delegated authority 
 
[**INSERT LEGAL NAME OF CONTRACTOR**] 
 
 
Signature: ______________________________ 
Name: _________________________________ 
Title: __________________________________ 
Date of Signature: _______________________ 
I have authority to bind the Contractor. 
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Schedule 1: Description of Deliverables, Rates and Supplementary Provisions  
 

A. Description of Deliverables 
A.1 Objectives 
 
A.2 Background and History 
 
A.3 Deliverables 
 
A.3.1 Scope 
 
A.3.2 Phases, Milestones & Schedule 
 
A.3.3 Applicable Acts / Regulations / Codes 
 
A.3.4 Client Support / Key Stakeholders 
 
A.3.5 Work Location / Place of Delivery 
 
A.3.6 Constraints 
 
A.3.7 Contractor Resources 
 
A.3.8 Performance, Monitoring and Reporting 
 
A.3.9 Reference Documentation 
 
A.3.10 Glossary 
 
A.3.11   
 
B. Rates and Reimbursements 

B.1 Maximum Fee 

Notwithstanding anything else in the Contract, the total amount payable by NPC to the Contractor 
under the Contract shall not exceed a maximum amount of up to [**insert maximum contract 
amount and applicable taxes**] $xxx.xx, plus applicable taxes (HST). 
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The total amount payable by NPC to the Contractor includes all disbursements (including travel, 
meal and accommodation expenses) and applicable taxes. 

B.2 Rates 

The Rates for the Deliverables are set out below and shall remain fixed during the Term of the 
Contract (including the [Insert extension option term or terms.] extension option): 
 
C. Billing Statements  
[Important: Insert this if NPC wants to have a billing scheme other than the one set out in the 
Agreement.] 
[Consider whether you wish to set out an alternative billing and payment process to the process 
set out in the Agreement. For example, think about paying by milestone/deliverable rather than 
getting a monthly invoice setting out hourly or per diem rates – this helps to ensure that no matter 
how long the Contractor takes to do the work, NPC is only paying per milestone/deliverable so 
the risk of ‘overtime’ falls on the Contractor, not NPC.] 
[On completion of customization to the procurement, delete all instructions and highlights [found 
within square brackets] from this document.] 
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Mandatory Requirements Schedule 
 

Mandatory Requirement Evaluation 

1. Declaration and Certification 
The Proposal includes the Declaration and Certification Schedule, completed by the 
Proponent in accordance with the instructions contained in that schedule. 

Pass or 
Disqualification 

2. Written Proposal 
The Proposal includes a written submission that generally addresses the elements 
listed in the Rated Elements Schedule. 

Pass or 
Disqualification 

3. Pricing Schedule 
The Proposal includes the Pricing Schedule, completed by the Proponent in 
accordance with the instructions contained in that schedule. 

Pass or 
Disqualification 

4. Subcontractor Listing Schedule 
The Proposal includes a complete list of all subcontractors intended to be used for 
the work. 

Pass or 
Disqualification 

5. Project Experience Response Schedule 
The Proposal includes the Project Experience Response Schedule, completed by the 
Proponent in accordance with the instructions contained in that schedule. 

Pass or 
Disqualification 

6. Digital Bonding 
Proponents shall be required to submit, via its electronic bidding system (Bonfire), a 
copy of the digital bid bond and agreement to bond, meeting all the requirements in 
this section.  The bid bond and agreement to bond must be uploaded in the bid 
submission file labelled “Bid Bond and Agreement to Bond” (or as otherwise directed 
by the platform). 
The digital bid bond must:  

a) be in the amount of 10% of the Pricing Proposal; and  
b) use CCDC 220, or the same content in other form used by a surety company 

authorized by law to do business in the Province of Ontario, and acceptable 
to NPC. 

The digital agreement to bond must be from a Canadian surety company, and must 
state that the surety is willing to supply:  

a) a performance bond in the amount of 100% of the Pricing Proposal, covering 
the performance of the Agreement, including the requirements thereunder 
with respect to the correction of deficiencies and the fulfillment of all 
warranties; and  

b) a labour and material payment bond in the amount of 50% of the Pricing 
Proposal, covering payment for labour, products, or both. 

The cost of these bonds shall be included in the Pricing Proposal. 

Pass or 
Disqualification 
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Mandatory Requirement Evaluation 
All instruction details for accessing authentication should be included with the 
uploaded bid bond. 
The Proponent and the Proponent’s surety should refer to the e-bonding information 
on Surety Association of Canada’s website: http://www.surety-
canada.com/en/ebonding/. Information at this site includes: 

i. a list of third parties that provide online surety digital bond services 
such as Mobile Bonds or Xenex (Note: NPC does not endorse or 
promote any third party digital bond service provider); and 

ii. a set of required criteria, which digital bid bonds should meet.  
Proposals not accompanied by a digital bid bond and agreement to bond will be 
automatically disqualified. 

7. Mandatory Proponents’ Site Visit 
The Proponent has attended the Mandatory Proponents’ Site Visit in accordance with 
Section 1.7 (“Mandatory Proponents’ Site Visit”). 

Pass or 
Disqualification 

8. Canadian Business 
The Proponent must be a Canadian Business as attested by the Proponent in 
Declaration and Certification Schedule. 

 

Pass or 
Disqualification 

 

http://www.surety-canada.com/en/ebonding/
http://www.surety-canada.com/en/ebonding/
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Rated Elements Schedule 
 

Rated Element Available 
Points Evaluation 

Part A Proponent’s Experience and Qualifications (available points: 30)   

Proponent’s Project Experience  

Using Project Experience Response Schedule, the Proponent should provide a detailed description 
of 3 completed projects where the Proponent acted as the general contractor for the project. The 
project examples should meet the following, with a maximum score of 10 points per project: 

• All projects completed within the last 5 years; 

• Project values should not be less than $500,000. 

• The project examples should explain and demonstrate why the projects are relevant 
and comparable in terms of the Services requested in this RFP.  

Project description details are to be provided within the Project Experience Response Schedule as 
per the instructions therein.   

NPC will only evaluate the first 3 projects listed (if more than that number are submitted).  
All submitted projects may be subject to reference checks. 

30 Per Evaluation Matrix 
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Rated Element Available 
Points Evaluation 

Part B Project Team Experience (available points: 25)   

 Assigned Project Team 

The Proponent should demonstrate that the team assigned to this project is capable of providing 
the required resources to meet or exceed the Service requirements described within this RFP.  The 
Proponent should include details such as: 

The Proponent’s team of specialists (in-house or outsourced) who can provide all the required 
services necessary to complete the assignment within the specified timeframe. The Proponent’s 
team should include, but not be limited to the following professional services:  

• Carpentry 
• Plumbing 
• Mechanical and Electrical 
• Masonry 
• Concrete Flatworks 
• Concrete Foundations 
•           Structural Steel  
•           Sprinkler 
•           Metal roofing and Siding  

Describe the experience and capability of the proposed team for this project, ensuring that the 
proposed team possesses the desired professional services demonstrating alignment with the 
scope of work described under this RFP.  

20 Per Evaluation Matrix 

Project Management and Site Supervisor 

The Proponent should provide resumes for the project manager and site supervisor to be assigned 
to this project.  
Higher points will be awarded for demonstration of key personnel experience with projects of similar 
scope, size and complexity.  

5 Per Evaluation Matrix 
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Rated Element Available 
Points Evaluation 

Part C Work Plan and Methodology (available points: 30)   

The Proponent should describe in writing its proposed methodology and strategy, that clearly 
demonstrates an understanding of the project, including: 

• The Proponent understands the risks associated with the high-staff area where the 
construction is taking place in and should explain in writing their plan to control the 
site with minimal or no impact to operations of staff activities. (7 Points) 

• The Proponent clearly identifies and describes the understanding of all work 
requirements related to the Project’s Specification Schedule (6 Points) 

• The Proponent has access to all appropriate tools, machinery, and apparatus to 
complete the project. (1 Point) 

• The Proponent to deliver the assignment for achieving the following Substantial 
Performance date of October 31, 2025. (1 Point) 

 

15 Per Evaluation Matrix 

 Proposed Schedule  

The Proponent should provide a proposed schedule, preferably in Gantt chart format or excel 
format, that outlines a timeline in relation to the project milestones to deliver the assignment for 
achieving the Substantial Performance date of October 31, 2025. 

Higher points will be awarded for schedules depicting greater detail and project task breakdown. 
The Proponent should submit an example schedule from a previous completed project of similar 
scope and detail how it met the timelines of the project. 

10 Per Evaluation Matrix 
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Rated Element Available 
Points Evaluation 

Escalation Procedures  
Provide details of problem escalation procedures/process which the Proponent has in place to deal 
with performance issues, both internally and with respect to its subcontractors. Higher points will 
be awarded to Proponents that can provide immediate response time and resolution to maintain 
project schedule. Proponent to provide a communication plan/strategy to mitigate schedule delays 
and product supply. 

5 Per Evaluation Matrix 

Part D Health and Safety (available points: 10)   

Health and Safety Management Program 

It is expected that each Proponent must clearly demonstrate a well-established health and safety 
management program to ensure that workers and work sites are safe from injury.  

In the case that the Proponent has achieved CORTM Certification in Ontario, please submit the 
Certificate of Recognition along with a current Letter of Good Standing from the Infrastructure 
Health and Safety Association (IHSA). 

If Proponent’s are not CORTM certified, they may submit the following elements of their established 
health and safety management program for review.  

• Health and safety program table of contents (5 points) 

• Health and safety Policy statement (dated and signed) (5 points) 

10 Per Evaluation Matrix 
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Rated Element Available 
Points Evaluation 

Part E Submission Quality (available points: 5)    

The Proponent’s Proposal will be scored based on its overall presentation.  
Up to 3 points for writing the narrative portions of the Proposal in a clear, concise, and logical 
fashion and limiting Proposal content to information requested. Points will be awarded as follows:  
• 3 out of 3 points = Proposal content is clear and well written (e.g. grammar, syntax, spelling, 
etc.), with professional presentation. The Proposal responds logically to the requirements.  
• 2 out of 3 points = Proposal content is mostly clear and well written. The Proposal responds 
to the requirements and contains limited marketing material.  
• 1 out of 3 points = Proposal content is not clearly written. Content is included that does not 
clearly address the requirements. 
• 0 out of 3 points = The Proposal is not clear and is difficult to understand. 
Up to 1 point for ordering/structuring the Proposal to match the order and sequence of the rated 
criteria as stated in the RFP. Proposals will receive 1 point, subject to a deduction of 0.5 points for 
each requirement or criterion that is presented out of numeric sequence, to a maximum of 2 
deductions. 
Up to 1 point for highlighted information in the Proposal that is specifically relevant to an evaluation 
factor or minimum qualifications and ensuring any cross-references within the Proposal for 
highlighted information are easily identified and clearly found. Points will be awarded as follows: 
• 1 out of 1 point = The Proposal contains highlighting, summary tables or cross-references 
to minimize duplication of content and facilitate review. References indicated in the Proposal are 
correct. 
• .5 out of 1 point = The Proposal contains highlighting, summary tables or cross-references. 
Cross-references indicated in the Proposal include some errors. 
• 0 points = The Proposal does not include any highlighting or cross-referencing, and it is 
difficult to locate information that addresses the requirements. 

5 As stated in this 
criterion (Part E 
Submission Quality) 
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Declaration and Certification Schedule 
 
Insert Name of Proponent: ____________________________________________ 
                                                                                     (Print company name) 

 
TO: The Niagara Parks Commission 
RE: Proposal prepared and submitted in response to a Request for Proposals issued by 

The Niagara Parks Commission dated December 16, 2024 (the “RFP”). 

I am duly authorized by the undersigned company (the “Proponent”), including the persons, firms, 
corporations, and advisors joining in the submission of this Proposal, to execute this Declaration 
and Certification.  Terms not defined herein are defined in the RFP. 

I solemnly declare and certify as follows: 

1. Proponent Information 

(a) The full legal name of the Proponent is: 
 

 

(b) All other registered business names under which the Proponent carries on 
business are: 

 
 

(c) The jurisdiction in which the Proponent is organized and existing is: 
 

 

(d) The Business Number is a business identifier for the Canadian Revenue Agency 
(“CRA”).  It is a nine (9) digit number. It can be found as the first nine digits of your 
Harmonized Sales Tax (HST) number.  

Please enter the Proponent's Business Number: 
 

 

(e) The name, address, telephone, and e-mail address of the contact person for the 
Proponent: 

 
Contact Name:  
Address:  
Telephone:  
E-mail address  

2. Business Attestation 

On behalf of the undersigned organization, we/I attest that the Proponent is a Canadian Business. 
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3. Addenda and Form of Agreement 

The Proponent is deemed to have read and accepted all addenda to the RFP issued by the NPC 
to date, and the Form of Agreement. The Proponents understands that the onus remains on the 
Proponent to have made any necessary amendments to its Proposal based on the addenda and 
to consider the Form of Agreement in framing its Proposal. 

4. Unfair Advantage and Conflict of Interest 

The Proponent has reviewed the definitions of Unfair Advantage and Conflict of Interest set out 
in Section 2.1 (Definitions) of the RFP. If the boxes below are left blank, the Proponent shall be 
deemed to declare that (a) it has had no Unfair Advantage in preparing its Proposal and (b) there 
is no foreseeable actual or potential Conflict of Interest in performing the contractual obligations 
contemplated in the RFP. 

If either or both of the statements below apply, check the appropriate box: 

The Proponent declares that there is an actual or potential Unfair Advantage 
relating to the preparation of its Proposal. 

The Proponent declares that there is an actual or potential Conflict of Interest in 
performing the contractual obligations contemplated in the RFP. 

If the Proponent declares an actual or potential Unfair Advantage and/or an actual or potential 
Conflict of Interest (by marking either of the boxes above), relevant details are to be set out below. 
 
 

 

5. Disclosure of Information and Freedom of Information 

The Proponent hereby consents to the disclosure, on a confidential basis, of this Proposal by 
NPC to NPC’s advisers retained for the purpose of evaluating or participating in the evaluation of 
this Proposal. 

The Freedom of Information and Protection of Privacy Act, as amended, (“FIPPA”) applies to 
records provided to the NPC by a Proponent, and may require disclosure of such records to third 
parties. 

The following chart is provided for Proponents to list all records supplied in confidence by the 
Proponent to the NPC pursuant to this procurement process (e.g. their Proposal or any 
accompanying documentation). It is intended to assist NPC in determining what aspects of the 
Proposal are non-confidential (i.e., contain publicly available information), and what aspects are 
confidential.  Confidential aspects either contain: 

• trade secrets, commercial, financial, scientific or technical information, that is supplied in 
confidence, the disclosure of which would involve harm (per section 17 of FIPPA); or  

• personal information (per section 21 of FIPPA). 
 

Record Full 
Disclosure 

Partial 
Disclosure 

Identify portions of Record (e.g. pages or 
sections) that are supplied in confidence and 
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the exemption(s) or exclusion(s) under 
FIPPA being relied upon 

    
    

Note: Listing the entire Proposal is not a useful means of distinguishing confidential from non-
confidential information. 

6. NPC’s Supplier Code of Conduct 

The Proponent representative has read the Suppliers’ Code of Conduct for The Niagara Parks 
Commission at https://www.niagaraparks.com/files/Supplier's%20Code%20of%20Conduct.pdf 
and understands that NPC expects all of its Contractors to comply with it.  Failure to comply with 
it may result in a Proponent being disqualified from an active procurement (including this RFP). 

7. NPC’s Contractor Safety Policy 

The Proponent representative has read the Contractor Safety Policy for The Niagara Parks 
Commission at https://www.niagaraparks.com/media/2024/01/CPM-10-91-Contractor-Safety-
Policy.pdf and understands that NPC expects all of its Contractors to comply with it.  Failure to 
comply with it may result in a Proponent being disqualified from an active procurement (including 
this RFP). 

8. Offer 

The Proponent has carefully examined the RFP and has a clear and comprehensive knowledge 
of the Work described in the RFP. By submitting the Proposal, the Proponent understands the 
provisions of the RFP, and offers to provide the Work in accordance therewith at the pricing set 
out in the Pricing Schedule. 
 
It is the responsibility of the Proponent to seek clarification from the RFP Coordinator or its own 
advisors on any matter it considers to be unclear. 

The Proponent understands that no delivery of Work will commence until NPC has entered into a 
contract with a successful Proponent. 

9. Proposal Irrevocable 

The Proponent agrees that its Proposal shall be irrevocable for 120 days following the Proposal 
Submission Deadline. 

10. Execution of Agreement 
 
The Proponent understands that in the event its Proposal is selected by the NPC, in whole or in 
part, the Proponent agrees to finalize and execute the agreement in the form set out in the RFP 
in accordance with the terms of the RFP. 
 
 
 
Signature of Witness  Signature of Proponent representative 
   

Name of Witness  Name and Title 

https://www.niagaraparks.com/media/2024/01/CPM-10-91-Contractor-Safety-Policy.pdf
https://www.niagaraparks.com/media/2024/01/CPM-10-91-Contractor-Safety-Policy.pdf
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  Date: 

  I have authority to bind the Proponent 
 
In order for NPC to accept this form as compliant, this form must be submitted complete 

and signed by both the “Proponent representative” and the “Witness”.
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Pricing Schedule 

 
Insert Name of Proponent:_____________________________________________ 
                                                                                     (Print company name) 

 
 
General Instructions 
 
Proponents must not amend the Pricing Schedule Form in any way other than by providing the 
requested information. No other fees or charges are payable for the services, other than those 
set out on this Form. Where no bid, state ”0” or “nil”. A price category that is left blank will be 
interpreted as a no bid. Your Proposal may be disqualified if a price category is left blank.  
 
Rates quoted by the Proponent shall be all inclusive and shall include all other costs including 
labour and materials, equipment, management, office support, travel and carriage costs, 
insurance costs as required in the Specifications Schedule, Workplace Safety Insurance Board 
costs, and all other overhead including but not limited to any fees or other charges required by 
law. 
 
Each Proponent must include this form completed according to the instructions contained in the 
form as well as those instructions set out below: 
 

(a) Pricing shall be provided in Canadian Funds, inclusive of all applicable duties 
and taxes and excluding Harmonized Sales Tax. 

A Proposal that includes conditional, optional, contingent or variable Pricing that are not expressly 
requested in the Pricing Schedule, may be disqualified. 

By submitting a Proposal, a Proponent is deemed to confirm that it has prepared its Proposal with 
reference to all of the provisions of the Form of Agreement and has factored all of the provisions 
of the Form of Agreement, including the insurance requirements, into its pricing assumptions and 
calculations and into the proposed costs indicated on the Pricing Schedule.  

Pricing Proposal 
1.1. Stipulated Price Bid 

Proponent agrees to provide the Work according to the requirements of this Request for Proposal 
(RFP) to the Niagara Parks Commission (NPC). 

The Proponent hereby offer to provide to the NPC, all services, labour and materials required to 
complete the assignment described in the RFP, including the cost of all related disbursements 
as described in the RFP, for the Stipulated Price Bid of;  

________________________________________________________________Dollars 

Insert Stipulated Price Bid in words. Words take precedence over numbers. 

_________________________________________________________$ Canadian 

Insert Stipulated Price Bid in numbers. 
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Proponent understands that the Stipulated Price Bid stated in words will form the Contract Price 
to perform this Project as per the: 

Form of Agreement Schedule. 

Proponent acknowledges that the Stipulated Price Bid is the sum of the prices identified in this 
Pricing Schedule which includes the cost of all related disbursements.  Other disbursement costs 
in addition to the Stipulated Price Bid will not be permitted. 

Proponent acknowledges that the Stipulated Price Bid includes the cost to complete all work 
described herein including presentations and travel and that some deviation from the work as 
described is normal and expected, and has been factored into the Stipulated Price Bid. 
 
1.2. Cash Allowances (If Required): 

Proponent has included in the Stipulated Price Bid all Cash Allowances, as indicated in the table 
below and in compliance with section 3.2.2. (Cash Allowances): 
 

Cash Allowance Description Allowance Price 
Supply and install of one 2-ton and one 5-ton overhead 
crane. $200,000.00 

Inspections, testing and surveying. $25,000.00 
  

 
1.3. Itemized Prices (If Required): 

Proponent has included in the Stipulated Price Bid all Itemized Prices, as indicated in the table 
below and in compliance with section 3.2.3 (Itemized Prices): 
 

Itemized Price Description Itemized Price 

  
  
  

 
1.4. Separate Prices (If Required): 

Proponent has excluded from the Stipulated Price Bid all Separate Prices, as indicated in the 
table below and in compliance with section 3.2.4 (Separate Prices): 
 

Separate Price Description Separate Price 

Contingency 10% of Stipulated 
Price Bid 

  
  

 
1.5. Unit Prices (If Required): 
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Proponent has provided all Unit Prices, as indicated in the table below and in compliance with 
section 3.2.5 (Unit Prices): 
 

Unit Price Description Cost / sq. ft. Extra Cost / sq. ft. 
Deleted 

   
   
   

 
1.6. Alternate Prices (If Required): 

Proponent proposes Alternate Price, as indicated in the table below and in compliance with as 
indicated in the table below and in compliance with section 3.2.6 (Alternative Prices): 
 

Alternative Price Description Alternate Price 

  
  
  

 
1.7. Bid Bond: 

Enclosed is our Bid Bond made payable to the NPC in the amount of 10% of Stipulated Price Bid 
 
1.8. Examination of Site and Request for Proposal Documents: 

Proponent has carefully examined the Place of the Work and all the Request for Proposal 
Documents and has a clear and comprehensive knowledge of the Work required under this 
Agreement and of all the working conditions. 
 
1.9. Availability to Commence the Work: 

Proponent is in a position to commence the Work immediately upon receipt of the NPC’s written 
direction, and to carry it through to a prompt and satisfactory conclusion and understand the 
Substantial Performance date is_____________________________. 
 
1.10. Stipulated Price Bid Breakdown:  

All Proponents shall complete the table below. The 10% contingency shall be shown as separate 
item in Section B below. (i.e. not included in Section A – Item Cost Breakdown) 
 

ITEM COST BREAKDOWN: 
 

General Requirements $_____________ 

Bonding $_____________ 

Demolition / Removal / Disposal $_____________ 

Site Preparation / Equipment Placement $_____________ 
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ITEM COST BREAKDOWN: 
 

Structural Steel $_____________ 

Concrete Foundations and Flatwork $_____________ 

Roofing and Siding $_____________ 

Mechanical $_____________ 

Electrical $_____________ 

Sprinkler $_____________ 

Masonry  $_____________ 

Other Costs: _______________________ $_____________ 

Other Costs: _______________________ $_____________ 

Other Costs: _______________________ $_____________ 
Cash Allowance for one 2-ton and one 5-ton overhead 
crane $200,000.00 

Cash Allowance for inspections, testing, and surveying $25,000.00 

TOTAL ITEM COST BREAKDOWN $__________________ 

B. 10% CONTINGENCY ALLOWANCE: 
(A. TOTAL ITEM COST BREAKDOWN x 10%) $__________________ 

TOTAL STIPULATED PRICE BID: 
(A. TOTAL ITEM COST BREAKDOWN + B. CONTINGENCY) 
excluding all applicable taxes 

$__________________ 
Insert in Section 1.1 
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Subcontractor Listing Schedule 
 

 
Insert Name of Proponent:_____________________________________________ 
                                                                                     (Print company name) 

 
A complete list of all Subcontractors intended to be used for the work shall be completed by the 
Proponent. 
 
Trade Company Name Address: 
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Project Experience Response Schedule 
 

Insert Name of Proponent: 
______________________________________________________________________
___ 
                                                                                                    (Print company name) 

On separate copies of this schedule, for each project, provide the required project information as 
described in the Rated Elements Schedule for Three (3) projects completed within the last Five (5) 
years. Examples should have a project value of no less than $500,000.00. NPC may only evaluate 
the first 3 projects listed (if more than that number are submitted by the Proponent) and meet the 
projects requirements in the Rated Elements Schedule. All submitted projects are subject to the 
Reference Verification section in Part 4. 

Project 1  

Project Name:  

Project Value:  

Year of Project Completion:  

Client Information (name/phone/email):  

Projected Budget for Portion of Services Completed by 
Proponent: 

 

Actual Cost for Portion of Services Completed by 
Proponent (including any additional work beyond original 
scope): 

 

Detailed description of services provided.  Please indicate if services were original scope and/or 
additional. 
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Project 2  
Project Name:  

Project Value:  

Year of Project Completion:  

Client Information (name/phone/email):  

Projected Budget for Portion of Services Completed by 
Proponent: 

 

Actual Cost for Portion of Services Completed by 
Proponent (including any additional work beyond original 
scope): 

 

Detailed description of services provided.  Please indicate if services were original scope and/or 
additional. 
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Project 3 
Project Name:  

Project Value:  

Year of Project Completion:  

Client Information (name/phone/email):  

Projected Budget for Portion of Services Completed 
by Proponent: 

 

Actual Cost for Portion of Services Completed by 
Proponent (including any additional work beyond 
original scope): 

 

Detailed description of services provided.  Please indicate if services were original scope 
and/or additional. 
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Technical Specifications Schedule 

The following is the list of specifications sheets included for this project which have been attached to this RFP 
document: 
 
 
WEGO Service Garage Addition 
Client: Niagara Parks Commission      TABLE OF CONTENTS 
Project No.: 24-006 
          Page 1 
DIVISIONS           Pages 
 

Division 01 - GENERAL REQUIREMENTS 
Section 01 00 05 - General Instructions ...................................................................... 13 
Section 01 00 10 - General Work .................................................................................. 6 
Section 01 11 00 - Summary of Work ........................................................................... 1 
Section 01 14 00 - Work Restrictions ............................................................................ 2 
Section 01 30 10 - Construction Schedule .................................................................... 2 
Section 01 33 00 - Submittal Procedures ...................................................................... 4 
Section 01 35 30 - Health and Safety Requirements .................................................... 3 
Section 01 35 73 - Procedures for Deconstruction of Structures .................................. 5 
Section 01 45 00 - Quality Control ................................................................................ 3 
Section 01 51 00 - Temporary Utilities ........................................................................... 3 
Section 01 52 00 - Construction Facilities ..................................................................... 3 
Section 01 54 50 - Safety Requirements ....................................................................... 1 
Section 01 56 00 - Temporary Barriers and Enclosures ................................................ 3 
Section 01 61 00 - Common Product Requirements ..................................................... 5 
Section 01 74 11 - Cleaning .......................................................................................... 3 
Section 01 74 19 - Construction/ Demolition Waste Management and Disposal ........... 5 
Section 01 77 00 - Closeout Procedures ....................................................................... 2 
Section 01 78 00 - Closeout Submittals ........................................................................ 7 
Section 01 79 00 - Demonstration and Training ............................................................ 2 
Section 01 91 00 - Commissioning ................................................................................ 3 

Division 02 - EXISTING CONDITIONS 
Section 02 41 14 – Asphalt Pavement Removal ........................................................... 2 

Division 03 – CONCRETE 
Section 03 15 13 – Concrete Accessories – Water stops ............................................. 5 
Section 03 30 00 – Cast In Place Concrete ................................................................. 14 
Section 03 41 00 – Precast Concrete Planks ................................................................ 5 

Division 04 - MASONRY 
Section 04 03 07 – Masonry Repointing and Repair ..................................................... 5 
Section 04 05 10 - Masonry Procedures ........................................................................ 8 
Section 04 05 12 - Mortar and Grout Masonry .................................................................... 3 
Section 04 05 19 - Masonry Anchorage and Reinforcing ............................................... 4 
Section 04 05 23 - Masonry Accessories ............................................................................ 2 
Section 04 22 00 - Concrete Masonry ............................................................................ 3 
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Division 05 - METALS  
Section 05 10 00 - Structural Steel (VBSA) ................................................................... 8 
Section 05 30 10 – Steel Floor and Roof Deck (VBSA) ................................................ 5 
Section 05 50 00 - Metal Fabrications .............................................................................. 6 

Division 06 - WOOD AND PLASTICS 

Section 06 10 11 - Rough Carpentry .............................................................................. 4 
Section 06 20 00 - Finish Carpentry ............................................................................... 5 
Section 06 40 00 - Architectural Woodwork ................................................................... 8 
Section 06 47 00 - Plastic Laminate ............................................................................... 4 

 
 

Division 07 - THERMAL AND MOISTURE PROTECTION 
Section 07 10 00 - Damp Proofing & Water Proofing ...................................................... 6 
Section 07 11 13 – Below Grade Foundation Wall Bituminous Damp proofing .............. 5 
Section 07 21 13 - Board Insulation ................................................................................ 4 
Section 07 21 16 - Blanket Insulation ............................................................................. 3 
Section 07 27 00 - Firestopping and Smoke Seals ............................................................. 3 
Section 07 27 31 - Adhesive Grade Air Barrier Membrane and Thru-Wall Flashing......... 5 
Section 07 41 00 – Kingspan Specification (Architectural ................................................. 11 
Section 07 52 00 - Modified Bitumen Roofing ............................................................... 13 
Section 07 62 00 - Sheet Metal Flashing and Trim ......................................................... 4 
Section 07 62 10 – Metal Soffit and Fascia .................................................................... 3 
Section 07 81 00 - Intumescent Fire Resistive Coating System ...................................... 2 
Section 07 82 00 - Interior Cementitious Spray-Applied Fireproofing ............................ 18 
Section 07 92 10 - Joint Sealing ..................................................................................... 5 

 
 

Division 08 - OPENINGS 
Section 08 11 14 - Metal Doors and Frames .................................................................. 9 
Section 08 31 00 - Service Access Doors and Frames ................................................... 3 
Section 08 36 13 – Insulated Sectional Overhead Doors ............................................... 6 
Section 08 51 13 – Aluminum Fixed Windows ............................................................... 9 
Section 08 71 00 - Finish Hardware ............................................................................... 8 
Section 08 80 50 - Glazing and Mirrors .......................................................................... 6 
Section 08 90 00 - Louvres and Vents ................................................................................. 3 

 
 

Division 09 - FINISHES 
Section 09 21 16 - Gypsum Board Assemblies................................................................... 8 
Section 09 22 16 - Non-Structural Metal Framing .......................................................... 3 
Section 09 22 27 - Acoustical Suspension ..................................................................... 4 
Section 09 30 13 - Porcelain Tile ................................................................................... 5 
Section 09 51 13 - Acoustical Panel Ceilings ................................................................. 3 
Section 06 65 13 – Resilient Base and Accessories ...................................................... 3 
Section 09 65 13 – Resilient Stair Treads and Risers .................................................... 4 
Section 09 91 13 - Painting .......................................................................................... 13 
Section 09 96 59 – High Build Glazed Coatings ............................................................ 3 

 
 

Division 12 - FURNISHINGS 
Section 12 36 23– Plastic Laminate Countertops ........................................................... 4 
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Division 31 - EARTHWORK 
Section 31 23 00 – Earthworks (VBSA) ......................................................................... 7 
Section 31 23 10 - Excavation, Backfill, and Compaction ................................................ 7 

 
 

END OF SCHEDULE 
 





























































































































































WEGO Service Garage Addition  Section 02 41 14 
Client: Niagara Parks Commission ASPHALT PAVEMENT REMOVAL 
Project No.: 24-006  Page 1 
  

   
Raimondo + Associates Architects Inc. 

 

Part 1 General 

1.1 SECTION INCLUDES 

.1 Methods for removal of existing asphalt pavement. 

1.2 RELATED SECTIONS 

.1 Section 02 41 16 Structure Demolition. 

1.3 WASTE MANAGEMENT AND DISPOSAL 

.1 Divert unused asphalt materials from landfill to local facility. 

Part 2 Products 

2.1 EQUIPMENT 

.1 Use cold milling, planning or grinding equipment with automatic grade controls capable of 
operating from stringline, and capable of removing part of pavement surface to depths or 
grades indicated. 

Part 3 Execution 

3.1 PREPARATION 

.1 Prior to beginning removal operation, inspect and verify with Consultant areas, depths 
and lines of asphalt pavement to be removed. 

3.2 PROTECTION 

.1 Protect existing pavement not designated for removal, light units and structures from 
damage. In event of damage, immediately replace or make repairs to approval of 
Consultant at no additional cost. 

3.3 REMOVAL 

.1 Remove existing asphalt pavement to lines and grades as indicated. 

.2 Use equipment and methods of removal and hauling which do not damage or disturb 
underlying pavement. 

.3 Prevent contamination of removed asphalt pavement by topsoil, underlying gravel or 
other materials. 

.4 Provide for suppression of dust generated by removal process. 
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Raimondo + Associates Architects Inc. 

3.4 STOCKPILING OF MATERIAL 

.1 Dispose of removed asphalt pavement by stock-piling in locations designated by Owner. 

.2 Removed asphalt pavement which is to be recycled in hot mix asphalt concrete under 
this contract may be stockpiled at designated asphalt plant site. 

3.5 FINISH TOLERANCES 

.1 Finished surfaces in areas where asphalt pavement has been removed to be within +/- 5 
mm of grade specified but not uniformly high or low. 

3.6 SWEEPING 

.1 Sweep remaining asphalt pavement surfaces clean of debris resulting from removal 
operations using rotary power brooms and hand brooms as required. 

END OF SECTION 
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PART 1: GENERAL 
 
1.1 GENERAL REQUIREMENTS 

1. Conform to General Requirements, Division 1. 
 

 
1.2 SCOPE OF WORK 

1. Refer to the Contract Drawings and Documents for detailed requirements. 
 

2. Supply all materials; provide all labour and equipment required by the drawings and 
specifications.  The principal items include, but are not limited to: 

 
1. Reinforced concrete slabs, walls, beams, columns, footings and foundations 
2. Concrete cover slabs on composite metal deck and Comslab Deck 
3. Housekeeping pads for mechanical/electrical equipment  
4. Grouting of Column Bases  
5. Concrete Toppings  
6. Slabs-on-Grade  
7. Patching sleeves and pockets 

 
1.3 RELATED WORK SPECIFIED ELSEWHERE 

1. Excavating, Backfilling and Rough Grading – Section 31 20 00 

2. Concrete Reinforcement – Section 03 20 00. 

3. Composite Metal Deck – Section 05 31 10 

4. Waterproofing – Division 7 

5. Exterior concrete curbs, pavement (see Site Services drawing). 

6. Building Insulation – Division 7  

1.4 WORK INSTALLED UNDER THIS SECTION, SUPPLIED BY OTHER SECTIONS 
1. Setting of anchors for mechanical and electrical trades – Division 15 and 16. 

2. Grouting of Base/Bearing Plates and building in of iron and steel items – Section 05 10 

00. 

3. Setting of anchors and other hardware to be cast into the concrete including curtain wall 
anchors and – Division 5, 15 and 16. 

 
1.5 REFERENCE STANDARDS 

1. Unless otherwise stated, the applicable provisions of these reference standards are to be 
considered a part of this specification.  Standards to be current issue. 

 
2. Maintain copies of the following standards on the site at all times. 

 
1. Ontario Building Code. 
2. C.S.A. A23.1-14 Concrete Materials and Methods of Concrete Construction. 
3. C.S.A. A23.2-14 Test Methods and Standard Practices for Concrete. 
4. C.S.A. A23.3-14 Design of Concrete Structures. 
5. CSA G30.18-09(R2014) Carbon Steel Bars for Concrete Reinforcement. 
6. CSA A3000-18 Cementitious Materials Compendium. 
7. CSA S269.1-16 Falsework and Formwork 
8. ASTM A775/A775M-16 Standard Specification for Epoxy Coated Reinforcing Steel 

Bars. 
9. ASTM C309-11 Standard for Liquid Membrane Forming Compounds for Curing 

Concrete. 
10. A.C.I. Standard 302.1R-15, "Guide to Concrete Floor and Slab Construction". 
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11. A.C.I. Standard 301-16, "Specification for Structural Concrete". 
12. Reinforcing Steel Institute of Canada (RSIC). “Reinforcing Steel Manual of Standard 

Practice” 
13. Construction Safety Act or any other regulations of the Ontario Ministry of Labour 

relating to the work of this section. 
 
1.6 CO-ORDINATION & CO-OPERATION 

1. Coordinate the work of this Section with the work of other sections and advise other 
trades when materials to be built into the forms will be required. 

 
2. Cooperate with other sections to ensure an uninterrupted sequence of construction. 

 
3. Ensure the electrical conduit and fixture receptacles are not embedded or recessed into 

the concrete suspended slabs or beams except as indicated below.  No conduit is 
permitted in columns.  Vertical conduit may be permitted in walls with prior approval from 
the Consultant.  No horizontal conduit is permitted in walls.  Conduit to run below slab-on-
grade maintaining full slab thickness. 

 
4. Install any items furnished by others, miscellaneous iron work, anchors, anchor bolts, 

pipe sleeves, precast hardware, etc., that are to be built into the concrete work.  
 

5. Form all holes and openings shown or required to accommodate the work of other trades. 
 

6. Make good all openings left in construction around pipes, openings for crane, 
anchorages, etc. for other trades in such a way as to maintain full fireproofing and 
soundproofing.  

 
1.7 SHOP DRAWINGS 

1. Examine all drawings forming a part of this Contract and conform to the requirements of 
all such drawings.  

 
2. Submit shop drawings for the proposed formwork, falsework, shoring and re-shoring for 

review by the Consultant.  If such drawings are not satisfactory to the Consultant, make 
all required changes prior to the start of the work 

 
3. Shoring and Falsework drawings are to show assumed values for all loads, types and 

grades of materials, dimensions, sizes and connection details.  Where reshoring is 
required, provide sequence and details of shoring, reshoring, or leaving original shores in 
place as forms are stripped.  Shop drawings for formwork, falsework and shoring are to 
be signed and sealed by a Professional Engineer, who will be responsible for the design 
and implementation of these structural systems, including field review. 

 
4. Drawings for all exposed concrete such as stairwells, retaining walls, etc., are to show 

panel layouts, joint details, tie locations and types. 
 

5. When patented methods of shoring are used, the manufacturer’s recommendations as to 
load-carrying capacities and bracings may be followed, but only if supported by test 
reports. 

 
6. Submit shop drawings in accordance with the General Requirements. 

 
7. The Consultant’s review of the shop drawings does not relieve this Contractor of his 

responsibility for ensuring that all forming systems are constructed properly and are 
maintained in position if necessary, to ensure the integrity of the structure during 
construction. 
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1.8 DESIGN CRITERIA – FORMWORK 
1. Formwork, falsework and shoring is to be designed, erected, braced and maintained so 

that it will safely support: 
 

1. The liquid weight of the concrete. 
2. All applied construction loads, such as equipment, personnel, runways, and wind 

loads to which the system may be subjected. 
3. All supported loads including reshored slabs. 

 
2. Follow the provisions of the Construction Safety Act as amended to-date and the 

recommendations of the current A.C.I. Standard 347. 
 

3. Composite Metal deck will not be shored unless noted in steel deck shop drawings. 
 

4. Tolerances within C.S.A. Standard CSA-A23.1 except that columns and wall alignment in 
vertical direction to be within 1 to 600, but total variation not to exceed 25 mm for total 
height of building.  In addition, exterior face of spandrel girders to be ‘true’ both vertically 
and horizontally to ± 5mm in any one bay.  Stair risers and treads to be within the 
tolerances of the OBC. 

 
5. Tolerances for equipment anchors, inserts, etc. to equipment supplier's requirements. 

 
1.9 DESIGN CRITERIA – CONCRETE 

1. Design all concrete mixes for the compressive strength and slump requirements as 
specified in “Proportioning” of this section.  Allow for the appropriate coefficient of 
variation for each strength class for the batch plant supplying the concrete. 

 
2. Submit detailed mix designs for each class of concrete for review by the Consultant as 

least two weeks prior to the commencement of concreting.  Submit up to date statistical 
data for the batch plant confirming the coefficient of variation for each strength class.  
 

1.10 SPECIAL CONDITIONS 
1. The Contractor’s attention is drawn to the fact that site access is restricted by the 

presence of, fire & vehicle routes, roadways and site works, which may affect the work of 
this Section including hoisting, delivery and the availability of laydown areas. 

 
1.11 SAMPLES 

1. Construct representative samples for each type of concrete element exposed to view for 
approval of the Consultant with respect to finish, tie patterns, rustication, etc.  

 
2. Samples are to be large enough to provide proper representation of the final element with 

interior and exterior corners, soffits, rustication and any other special features. 
 

3. At the discretion of the Consultant, samples may be a part of the actual building, located 
in a non-exposed area.  Additional samples may be required until the desired finish is 
achieved, at no additional cost to the Owner.  

 
1.12 UNIT PRICES 

1. Provide unit prices listed in the Bid Form. 
 

2. Include all labour, materials, overhead, profit and applicable taxes in the unit prices so 
that each unit price represents the total cost for the installation of the work.  

 
3. Unit prices will be based upon the net difference of any particular change. 
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PART 2:  PRODUCTS 
 
2.1 MATERIALS 

1. Cement 
1. Type 10, normal in accordance with C.S.A. Standard A5. 
2. Supplementary cementing materials in accordance with CSA Standards A23.5. 
3. 20% maximum supplementary cement for suspended slabs and beams.  The use 

of supplementary cement in slabs on grade to be coordinated with the finishers.  
 

2. Aggregates 
1. Fine and coarse aggregate materials and grading in accordance with C.S.A. 

Standard A23.1.  Maximum size of coarse aggregate to suit spacing of 
reinforcing bars in accordance with C.S.A. Standard – A23.1. 

2. Use pea gravel (6mm to 10MM) where concentration of reinforcement requires 
the use of smaller diameter aggregate and in toppings thickness is reduced 
below 50mm minimum thickness. 

 
3. Admixtures 

1. Use only those chemical admixtures and air entraining agents currently approved 
for use by the M.T.O. in accordance with OPSS Form 1303, Material 
Specifictions for the Air Entraining Agents and Chemical Admixtures. 

2. Chemical admixtures shall be type 1, Water Reducing Admixtures. 
3. Admixtures to be compatible with the air entraining agent. 

 
4. Superplasticizer – Normal setting, high range water reducing superplasticizing admixture 

in accordance with ASTM C-494 WRDA by Grace, Eucon-37 by Euclid Chemical or 
Sikament 300 CA by Sika Canada. 
 

5. Asphalt Impregnated Fiberboard:  12mm thick fiberboard, uniformly saturated with a 
bituminous binder in accordance with current OPSS Form 1308, Type A.  

 
6. Spray-Applied Curing and Sealing Compounds:   
 

.1 For interior floors curing and sealing compound to be Sealtight CS309 by W.R. 
Meadows, Masterkure CC200WB by Master Builder BASF, or Sika Florseal 
WB25. Curing and sealing compounds are to be non-yellowing. All curing 
compounds to be low VOC materials. Verify compatibility with flooring adhesives 
where applicable 

.2  For exterior sidewalks, and curbs curing compound to be Kurez Vox White 
Pigmented by Euclid Chemical, 1220 White by W.R. Meadows, unless specified 
otherwise. All curing compounds to be low VOC materials. 

 
 
6. Lumber, Plywood:  and other formwork materials to C.S.A. Standard A23.1, Article 11.3, 

except as noted. 
1. Contact surfaces of forms for concrete which will be exposed to view in the 

completed structure to be new, minimum thickness 20mm, plywood form panels, 
overlaid with resin impregnated kraft paper. 

 
7. Form Oil:  colorless, non-staining, mineral oil, free of kerosene. 

 
8. Form Ties: 

1. For general hidden wall areas, removable or snap-off metal ties that after 
removal of forms, no metal is within one inch of the finished surface. 
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2. On exposed sides of stairwell walls and retaining walls, metal ties with plastic 
cone formers to suit architectural details together with suitable plugs.  For 
members exposed to weather, ties to be stainless.  For interior architectural 
concrete, ties to be nickel plated. 

3. Heavy duty ties for one-sided form construction. 
 

9. Grout: (for steel base plates) V-3 by Meadows or Masterflow 713 by Master Builders – all 
pre-mixed.  

 
10. Non-Metallic Dry Shake Hardener: (HC) to be gray ‘MasterTop 100’ by BASF factory, 

Diamag 7 by Sika, or Surflex Non-metallic by Euclid  
 

11. Dovetail Anchor Slots:  24-gauge galvanized steel with Styrofoam filler. 
 

12. Slab on Grade Sawcut Sealant:  Meadows Rezi-Weld Flex or Sikaflex 1-9 (gray). 
 
13. Vapour Barrier: Meadows Perminator Vapor Mat 10 mil polyethylene sheeting with 

4"Perminator tape at all joints. 
 
14. Circular Column or Light Standard Forms - Sonotube, seamless fibre forms with plastic 

liner to prevent transfer of spiral markings to concrete, as manufactured by Sonoco 
Products, Company Poli-Permaform with plastic liner as manufactured by Perma Tubes 
Ltd. or approved equal.  Refer to Architectural and Electrical drawings and specifications 
if specially shaped forms are required for Light Standard bases. 

 
15. Latex Bonding Agent - for bonding toppings to slabs or cast-in-place concrete items. – 

Latex R by Sika, Intralok by W.R. Meadows, or approved equal. 
 

2.2 PROPORTIONING OF CONCRETE - GENERAL 
1. Job-mixed concrete will not be allowed on this project.  
 
2. Provide mixed-transit, ready-mixed concrete in accordance with C.S.A. Standard CSA-

A23.1, obtained from a supplier approved by the Consultant for use on this project. 
 

3. Mix all concrete with materials so graded and proportioned to produce a plastic mass of 
such consistency that it will flow slowly under its own weight and which can be readily 
worked into corners of forms and under and around reinforcing without forming voids or 
honeycombed surfaces. 

 
4. Furnish to the Contractor, a ‘delivery ticket’ for each batch of concrete delivered to the 

site, which shall be kept on record for the inspection of the Consultant.  Each ticket shall 
show the following: 

 
1. Date and truck number. 
2. Contractor’s name. 
3. Job designation. 
4. Specified concrete strength, slump, air content and admixtures. 
5. Batch volume. 
6. Time of batching. 

 
5. For concrete mixes requiring entrained air, do not pre-mix the air entraining agent with a 

chemical admixture solution.  Where both an air entraining agent and chemical admixture 
are used, dispense the two materials separately. 

 
6. Accelerating or retarding chemical admixtures shall only be used with the prior approval 

of the Consultant or at the Consultant’s written request.  Do not use calcium chloride or 
products containing calcium chloride. 
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7. Chemical admixtures and air entraining agents shall be supplied by the same 

manufacturer and be compatible.  Use in strict accordance with the manufacturer’s 
directions. 

 
8. The compressive strength of all concrete is to be determined from test cylinders made in 

accordance with C.S.A. Standard CSA-A23.2 
 

9. Minimum truck load 1½ cubic meters. 
 
 
2.3 PROPORTIONING OF CONCRETE - PROPERTIES 

1. Proportion the materials in accordance with the mix designs supplied under Article 1.9 of 
this Section to provide the following specified design strengths, slumps and air contents. 

 

LOCATION 
SPEC. 28 DAY 

COMPRESSIVE 
STRENGTH 

SLUMP 

Min. 
WATER 

CEMENT 
RATIO

AIR CONTENT 
 

EXPOSURE 
CLASS 

Mud slabs & lean fill 10 MPa 125 max. As required nil - 

Slabs-on-grade 
(interior) 

30 MPa 100 max. 0.45 nil - 

Toppings and & 
slabs on composite 
& Comslab metal 
deck 

30 MPa u/noted 75 ± 25 mm 0.50 nil - 

Exterior retaining 
walls  

30 Mpa 100 max. 0.50 4 - 7% - 

Exterior stairs, 
exterior suspended 
slabs & columns 
 

35 MPa 75 ± 25 mm 0.40 5 - 8% C-1 

Exterior foundation 
walls 
 

30 MPa 
100 max. 

 
0.50 4 - 7% - 

Footings 
25 MPa 100 max. 0.55 nil - 

Interior Structural 
Walls  30 Mpa 75+25 mm 0.45 nil - 

Exterior slabs, 
sidewalks, and curbs 32MPa 100 max. 0.45 5-8% C-2 

 
2.4 QUALITY CONTROL 

1. All materials, batching and mixing procedures are subject to test or inspection by the 
Consultant or his designated representatives.  

 
2. Provide samples of materials as may be required at no additional cost to the Owner. 

 
3. Provide access to pits, batch plants, etc., as may be required by the Consultant or his 

designated representatives. 
 

4. The cost of testing will be paid from the Testing & Inspection Allowance in accordance 
with Division 1. 
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PART 3:  EXECUTION 
 
3.1 EXAMINATION 

1. Examine and obtain all necessary measurements of previously executed and existing 
work which may affect the work of this section prior to commencing operations. 

 
2. Report any discovered discrepancies to the Consultant so that instructions can be given 

for the necessary remedial action. 
 

3. Examine Mechanical and Electrical drawings for required housekeeping pads for supply 
and installation by this Section. 

 
3.2 ERECTION OF FORMS 

1. Construct all forms to have sufficient strength, stability and rigidity to prevent bulging or 
deflection under the liquid weight of concrete and to support in addition, all construction 
loads to which they may be subjected including equipment, runways and wind forces. 

 
2. Erect forms to the lines, dimensions and elevations shown on the drawings such that the 

completed work is within the tolerance limits for reinforced concrete buildings in 
accordance with Sub-Section 6.4 of CSA A23.1-14 

 
3. Use new, minimum thickness 20mm, plywood form panels, overlaid with resin 

impregnated kraft paper for all concrete exposed to view in the completed structure.  
Maximum 4 re-uses in exposed areas. 

 
4. Provide for all openings, offsets, risers, brackets, haunches, depressions and curbs as 

shown or required in the formwork.  
 

5. For columns exposed to view in the completed structure, horizontal joints are to be above 
the ceiling.  For exposed circular columns, forms must not leave spiral appearance.  

 
6. For typical wall surfaces, arrange form ties such that after removal of the forms, no metal 

is within 25mm of the finished surface.  
 

7. On the exposed sides of beams, stairwell walls, and retaining wall, install metal ties with 
plastic cone formers of the required depth and diameter to suit the architectural details.  
Provide vertical and horizontal feature strips to suit architectural details.  Ensure that 
forms for these walls are tight to avoid bleeding at form joints or onto previously executed 
work.  Seal, tape or caulk all form panel joints, including panel butt joints to prevent 
seepage of paste for Architectural Concrete.  

 
8. For exposed surfaces of canopies, slabs, beams etc., provide vertical and horizontal 

feature strips to suit architectural details.  Ensure that form joints are smooth, tight and 
accurately placed to provide a suitable finish. 

 
9. Clean forms of all debris prior to concreting.  Provide temporary openings at the base of 

walls, column forms and at other locations where necessary to facilitate cleaning and 
inspection.  Place openings so that ‘wash water’ will have a clear run to the outside of the 
forms. 

 
10. Provide 25mm x 25mm chamfers on all exposed corners of concrete, exposed to view in 

the finished structure.  
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11. Coat forms with a non-staining mineral oil prior to the placing of reinforcing steel in 
accordance with C.S.A. Standard CSA-A23.1.  Where concrete surfaces are to receive a 
final coat of stain, paint, plaster, etc., omit the form oil and wet down the forms just prior 
to concreting.  

 
12. Place continuous dovetail anchor slots as required to support the ends of abutting 

masonry walls and vertically at 600mm o.c. (maximum) on concrete surfaces which are 
faced with masonry, including walls, column faces, beam faces and slab edges. 

 
13. Place anchors required for the support of mechanical or electrical equipment, precast 

hardware, curtain wall hardware and miscellaneous iron which is to be cast into the 
concrete as supplied by other Divisions. 

 
14. Immediately prior to concreting, inspect all forms to ensure that they are properly placed, 

sufficiently rigid and tight, thoroughly clean, properly treated and free of snow, ice or 
other foreign materials.  Do not use chemicals for snow/ice control.   

 
15. Place cast-in inserts and bolts for support of angle and bent plate shelf ‘angles’. 

 
16. Formwork approved for concreting shall be properly protected until concrete is placed.  

 
17. Do not form openings in concrete beams, slabs, columns or walls without prior approval 

of the Consultant unless they are shown on the structural drawings. 
 

18. Set screeds with true and straight top edges to proper elevation.  Provide camber for 
structural beams and slabs as detailed with smooth uniform curve. 

 
19. Forms for the interior surfaces of stairwells are not to be plastic coated or other non-

absorbent material. 
 

20. Use steel forms for curbs cast-in-place or by the extrusion method. 
 

21. Accurately set and secure in position, all inserts and other concrete inserts required for 
the work. 

 
22. Install dovetail anchor slots. 
 
23. Do not form openings in concrete beams, slabs, columns or walls without prior approval 

of the Consultant unless they are shown on the structural drawings 
 

24. All footings to be formed.  Earth forms are not permitted. 
 
25. Take special care when lowering plastic lined circular forms over reinforcing steel to 

avoid scratching or otherwise damaging the plastic liner. 
 

 
3.3 FORM REMOVAL 

1. The proper time for the removal of forms is to be approved by the Consultant.  Do not 
remove shoring until the supported member has reached sufficient strength to support 
safely both its own weight and the loads on it and in no case less than 75% of the 
specified strength.  

 
2. Remove forms in accordance with C.S.A. Standard CSA-A23.1.  Exercise care to ensure 

that exposed corners and edges are not chipped or damaged in the stripping operation. 
 

3. Reshore suspended slabs and beams immediately after form removal.  Do no strip in 
advance of reshoring by more than one bay.   
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4. The sequence and timing for stripping and reshoring of walls is to be based on actual 

field concrete strengths. Job-cured cylinders or other testing procedures such as Lok-
Tests or maturity metering are to be performed by the testing company appointed by the 
Consultant, and the cost of such testing is to be paid by the Sub-Contractor. 

 
5. Job-cured cylinders, when used as an indication of in place strength, are to be cured 

under conditions similar to the concrete construction which the specimen represents, 
 
6. Remove forms in accordance with C.S.A. Standard A23.1. 
 
7. Refer to CSA Standard S269.1 for the MINIMUM periods for which forms must be left in 

place. 
 
8. The Concrete Sub-Contractor shall be responsible for the safety of the structure before, 

during, and after form removal.  
 
9. Forms for architectural concrete shall not be stripped until at least 7 days after concrete is 

poured.  Take particular care when stripping to ensure that damage does not occur at 
corners, reglets etc. 

 
10. To help avoid colour variation in exposed concrete items, the length of time between 

pouring and stripping shall be approximately the same for each portion of the Work. 
 
3.4 CONCRETE PLACING 

1. Do not start concrete placing until the Consultant has reviewed and approved all 
preparations including forms, joints and reinforcing steel.  
 

2. Place vapour barrier below slabs at all slab-on-grade levels that have a moisture 
sensitive floor finish. Overlap vapour barrier 150mm at joints and tape with 100 mm 
Perminator tape. Extend to top of slab at all edges.   

 
3. All conveying, depositing, compaction and vibration is to be done in accordance with the 

current C.S.A. Standard CSA-A23.1. 
 

4. Maximum elapse of time between charging and placing is not to exceed 1½ hours.  
Reject concrete which exceeds this limit.  In hot weather, this time period may have to be 
reduced as directed by the Consultant. 

 
5. Place concrete carefully around all accessories, such as pipes, sleeves and conduits. 

 
6. When concrete is to be placed in restricted locations, take special precautions to ensure 

close contact between the concrete and steel.  Take care to exclude air-pockets and 
honeycombed areas.  Use of a superplasticizer may be required for proper placement.  

 
7. Where normal-size aggregate concrete can not be successfully placed in a congested 

area, use concrete with a smaller top aggregate size. 
 

8. Use ‘elephant trucks’ for high lift concrete to prevent segregation. 
 

9. When buggies are used for placing concrete in slabs on soil, they are to be supported on 
runways and not directly on the reinforcing steel and/or membrane. 

 
10. Maintain a sufficient number of internal mechanical vibrators on site to properly compact 

the concrete within 15 minutes of placing, but not less than two vibrators for any pour.  
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11. Mechanical vibrators which are applied to the outside of the forms are not permitted, 
without prior approval of the Consultant. 

 
12. Thoroughly compact all concrete during placing to ensure that the finished concrete is 

free of voids or other defects. 
 

13. Ensure that reinforcement, hardware and inserts are not disturbed during concrete 
placement. 

 
14. Strike off floor surfaces at the level shown on the drawings by means of previously set, 

continuous pipe screeding, set on adequate supports.  
 

15. Notify the Consultant at least 24 hours in advance of any scheduled pour. 
 
16. Grout all steel column bases with non-shrink grout by ramming in damp mixed grout 

tightly below bearing plate to completely fill space below plate without any voids. 
 

17. Place concrete stair non-slip nosing strips into concrete stairs. Take special care to 
ensure strips are aligned equally from tread to tread and are installed straight vertically 
and horizontally. 
 

18. Do not use fly ash in concrete that will be exposed to view nor in concrete that will be 
exposed to freeze-thaw cycles or de-icing chemicals. 

 
19. Take precautions to ensure bleeding from subsequent concrete lifts do not bleed out and 

stain already finished work that is exposed in the finished structure. Provide control joints 
only at reveal locations and seal, tape, or caulk panel joints. 

 
20. During mass concrete pours refer to and implement the requirements of thermal control 

plan. Take care not to damage or displace temperature sensors during the concrete pour. 
 

 
3.5 CURING AND PROTECTION 

1. Protection and curing of concrete in accordance with Sub-Section 7.7 of C.S.A. Standard 
CSA-A23.1. 

 
2. Maintain all equipment and materials for the protection and curing of concrete on site, 

ready to use before concrete placing is started. 
 

3. Cover walls, piers, columns, beams and slab edges with wet burlap or tightly wrap with 
properly lapped 4 mil polyethylene sheeting, immediately after stripping to continue the 
curing periods.  (Surfaces which will not be exposed to view or which will not have other 
surface treatment may be sprayed with curing compound after stripping).  

 
4. Completely cover floor slabs with 4 mil polyethylene sheeting, properly lapped at side and 

edge laps and weighted down immediately after finishing. 
 

5. Cover sidewalks, curbs, gutters and exterior paved areas with wet burlap or polyethylene 
sheeting. 
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6. A sprayed-on membrane curing compound may be used for surfaces listed under 
paragraph 3, 4 and 5, in lieu of polyethylene sheeting for concrete poured between April 
1st and October 14th, except as follows: 

 
1. Floor areas or wall surfaces which are to have topping or other specialty surface 

treatments are not to have spray-applied compounds employed but must be 
polyethylene cured.  Coordinate with the flooring contractor to ensure 
compatibility with flooring adhesives.  

 
7. Freshly finished floors are not to be used for seven (7) days after completion and only 

light use is permitted for an additional 7 days.  
 
3.6 COLD WEATHER REQUIREMENTS 

1. All concreting operations during cold weather in accordance with sub Section 7.1 of 
C.S.A. Standard CSA-A23.1.  Carefully protect all corners and edges. 

 
2. Exercise care to ensure that previously placed concrete and reinforcing steel are 

adequately heated to prevent freezing of new concrete placed directly against it.  
 

3. Exercise care to avoid rapid temperature changes (thermal shock) when removing an 
area from temporary heating conditions. 

 
4. Remove and replace all concrete damaged by frost or freezing at the direction of the 

Consultant at no cost to the Owner. 
 

5. Accelerating chemical admixtures shall not be used without the written approval of the 
Consultant. 

 
6. When pouring new concrete directly against existing protect heat loss by extending the 

protection for fresh concrete at least 600 over the existing. 
 

7. Locate heating units to avoid heating concrete locally or drying it excessively. Avoid high 
temperature and drying heat in enclosures. 
 

 
3.7 HOT WEATHER CONCRETING 

1. All concreting operations during hot weather in accordance with Sub-Section 7.1 of 
C.S.A. Standard CSA-A23.1 

 
2. Exercise care to prevent surface crazing of floor slabs due to combined high 

temperatures and drying winds. 
 

3. The use of water reducing-retarding chemical admixture in the concrete mix may be 
required at the Consultant’s discretion. 

 
3.8 FINISHING OF HORIZONTAL SURFACES 
 1. Floors 

 
1. Refer to A.C.I. Standard 302 for recommended procedure for concrete floor and 

slab construction and finishing. 
 
2. Refer to CSA Standard CSA-A23.1.  Maintain surface tolerances for all slabs in 

accordance with Table 21 of CSA A23.1 for Class B Floor.  Finish all floors to 
achieve surface flatness as tested by the straightedge method to a maximum 
tolerance of ± 5mm (3/16”) in accordance with CSA Standard CSA-A23.1. 
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3. Concrete floors which are to receive carpet, resilient flooring, mosaic tile or be 
left exposed, shall be steel floated with a disc type power floating machine, 
having a 600mm disc, and weighing at least 130 kg.  Continue the floating 
operation until sufficient moisture is brought to the surface to fill all voids.  After 
floating when the floor has hardened sufficiently so that excess fines will not be 
brought to the surface, trowel with a steel trowel to a smooth level surface free of 
all pinholes, trowel and ‘chatter’ marks.  See ACI Standard 301. 

 
4. Provide sufficient lighting as necessary for finishing requirements. 

 
5. Apply liquid surface evaporation reducers by sprayer to protect the concrete from 

pre-mature surface drying when required. Mix in accordance with the 
manufacturer’s instructions and apply in a thin film following the bullfloating 
operation. Do not work liquid materials into the surface of the concrete. 
 

6. In areas where shake applied surface hardeners are specified in Architectural 
finish schedule, apply shake applied hardener to achieve a medium duty floor.  

 
7. Concrete floors which are to receive terrazzo finish, quarry tile or concrete 

toppings shall be screeded level, darbied and after attaining a partial set, 
brushed with a coarse wire broom to remove laitance and to score the surface to 
assure bond of the topping. 

 
8. Provide slip resistant spun concrete or broom finish as indicated on Architect`s 

drawings for all exterior concrete flat work. 
 
3.9 TREATMENT AND REPAIRS FOR FORMED SURFACES 

1. After removal of forms, the surfaces of concrete are to be given one or more of the 
finishes specified hereafter.  Methods used are to be in accordance with Sub Section 7.9 
of C.S.A. Standard CSA-A23.1. 

 
2. When, in the opinion of the Consultant, satisfactory repairs cannot be made, then the 

defective work is to be cut out and replaced as directed by the Consultant. 
 

3. Treatment of honeycombed areas is to be carried out as directed by the Consultant.  Do 
not treat such areas prior to receiving instructions from the Consultant. 

 
4. Patch tie holes and other defects (unless otherwise directed by the Consultant as noted 

in paragraph 2 and 3 above).  Remove fins exceeding 5mm in height. 
 
3.10 CONSTRUCTION JOINTS 

1. Construction joints in walls and floors shall be placed in locations approved by the 
Consultant or shown on the drawings.  All joints in exposed work to be carefully detailed 
and constructed. 

 
2. Construction joints shall be keyed and dowelled to the adjoining pour as detailed on the 

drawings. 
 

3. Before placing adjoining concrete at construction joints, clean the existing surface of dirt, 
laitance and loose aggregate. 

 
4. Where additional resistance to horizontal shear is required, mortises or keys shall be 

formed in the concrete.  The pouring sequence and the location of construction joints 
shall be as shown on the plans, noted herein, or as approved by the Consultant.  
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3.11 ISOLATION JOINTS 
1. Provide asphalt-impregnated fibreboard as follows: 
 

1. At locations shown and noted on the drawings. 
 
3.12 CONTROL JOINTS 

1. Provide control joints where shown and noted on the drawings in foundation and retaining 
walls and in floor slabs.  Control joints in floor slabs shall be sawcut to the depth shown 
as soon after placing the concrete as the surface will allow without chipping but not later 
than 24 hours after placing.  Clean sawcuts with compressed air.  Fill sawcut joints 
exposed to view, with saw cut filler no earlier than 30 days after the pour.  Joints should 
be cleaned free of debris with compressed air before filling.  

 
3.13 GROUTING OF COLUMN BASE AND BEAM BEARING PLATES 

1. Rough finish the top of walls or slabs which receive steel columns, or steel beams. 
 

2. After the erection and alignment of columns and beams, fill the space beneath the plates 
with a non-shrink grout.  Take care to ensure that air pocket or voids are eliminated. 

 
3. Mix and place the grout in strict accordance with the manufacturer’s directions. 

 
3.14 FIELD QUALITY CONTROL 

1. All materials and workmanship shall be subject to test and inspection by a testing and 
inspection company appointed by the Consultant.  

 
2. Cost of testing and inspection will be paid from the Testing and Inspection Allowance in 

accordance with Division 1 except as noted hereafter.  
 

3. Provide unhindered access to the project for purposes of inspection and testing.  Provide 
storage space and the necessary protection for test specimens against damage or loss 
while on site.  

 
4. Provide representative samples of the materials as requested by the testing and 

inspection company at no cost to the Owner.  
 

5. All field test for concrete quality and all criteria relating to failure to meet test 
requirements in accordance with the Ontario Building Code and C.S.A. Standard CSA-
A23.1, except as follows: 

 
1. Each test shall consist of three standard cylinders, accompanied by a slump test 

and measurement of air content (where applicable).  Unless otherwise directed 
by the Consultant, one cylinder shall be tested at 7 days and the remaining two 
at 28 days. 

 
2. The inspection company shall take concrete tests for: 

 
i) not less than one test for each class of concrete placed each day, and, 

 
ii) not less than one test for each 100 cubic meters or portion thereof placed 

in any day. 
 

6. The cost of any additional testing and/or the cost of replacement of any part of the 
structure resulting from failure of the concrete to meet the test requirements shall be 
borne by the Contractor. 
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7. Notify the testing company of the pouring schedule sufficiently in advance so that tests 
may be made. 

 
3.15 CLEAN-UP 

1. At the completion of the work of this Section, remove from the site any excess materials, 
debris and equipment.  

 
 

END OF SECTION 03 30 00 
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1      General 
 
1.1      GENERAL REQUIREMENTS 
 
 .1 Conform to General Instructions, Division 1. 
 
1.2      SCOPE OF WORK 
 

.1   Work Included 
 

 Provide all plant, labour, equipment and materials to complete the precast-prestressed 
concrete work.  The work includes, but is not limited to: 

 
 - manufacture and installation of precast concrete planks. 
 - core drilling of all openings in slabs identified by other trades. 
 - grouting of reinforcing in joints between precast units. 
 - caulking grooves at bottom side of slab ( at exposed precast locations only). 
 - Installation of dowels into precast slabs. 
 - Installation of weld plates or angles into slabs unless noted otherwise. 
 - Welding of rebar anchors or weld plates grouted into precast slabs to structural steel items. 

 
 .2   Related Work Specified Elsewhere 
 

.1 Cast-In-Place Concrete – Division 3 
     .2   Masonry – Division 4 

.3 Structural Steel Division 5 
    
1.3      REFERENCED STANDARDS 

 
.1 Unless otherwise stated, the applicable provisions of these reference standards are to be 

considered a part of this application.  Standards to be current issue. 
 

.2 Ontario Building Code. 
 

.3 Do precast prestressed concrete work in accordance with C.S.A. Standard CAN3-A23.4-M 
and CAN3-A23.3 

 
.4 Do welding in accordance with C.S.A. W59-M for welding to steel structures and C.S.A. 

a251-M for welding reinforcement. 
 

.5 Construction Safety Act or any other regulations of the Ontario Ministry of Labour relating to 
the work of this section. 

 
 
1.4      COORDINATION & COOPERATION 
 

.1 Coordinate the work of this Section with the work of other sections. 
 

.2 Cooperate with other sections to ensure an uninterrupted sequence of construction. 
 

.3 Form or core drill all holes and openings shown or required to accommodate the work of 
other trades. 
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1.5      SHOP DRAWINGS 
 

.1 Examine all drawings forming a part of this Contract and conform to the requirements of all 
such drawings.  Confirm all dimensions. 

 
.2 Submit shop drawings for review by the Consultant.  If such drawings are not satisfactory to 

the Consultant, make all required changes prior to the start of the work. 
 

.3 Shop drawings are to show the following information: 
 

.1) Precast design loading 

.2) Camber on all precast units 

.3)  Types and grades of materials 

.4) Finish schedule for all precast units. 

.5) Dimensions and joint location of all precast units 

.6) Location of openings, and cast-in inserts 

.7)  Connection details, reinforcement details, and cast-in anchor details. 

.8) Reinforcement location and sizes  

.9) Methods of handling and erection 
 

.4 Shop drawings are to be signed and sealed by a Professional Engineer, who will be 
responsible for the design and implementation of these structural systems. The stamping 
engineer must be experienced in the design and implementation of precast plank framing 
systems and must be registered in the Province of Ontario. 

 
.5 Submit one digital PDF copy and two prints of each shop drawing with minimum scale of 

1:50. 
 

.6 The Consultant's review of the shop drawings does not relieve this Sub-Contractor of his 
responsibility for ensuring that precast systems are constructed properly. 

  
 
1.6    DESIGN CRITERIA  
 

.1 Design precast prestressed concrete units to CAN3-A23.3 and to carry handling stresses. 
 

.2 Design for loading shown on drawings as well as loads due to handling, earthquake, wind, 
and temperature. 

 
.3 Consider vibration characteristics in accordance with National Building Code.  

 
.4 Design Prestressed units to meet two hour fire resistance rating. 

 
.5 At all locations where load bearing wall bears directly on top of precast slabs, design bearing 

pads for the loading from the individual slab plus the accumulated wall loads above. Bearing 
pads are to resist loads without permanent deformation. The maximum accumulated loads at 
lowest level is as follows: 

  

Building Level 
Bearing Pad Load = Slab Reaction + ½ wall 

above factored loading in kN/m 
Max load underside each precast 
plank 

Slab reaction +0.5x 200 kN/m 
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1.7     SOURCE QUALITY CONTROL  
 

.1 Provide Engineer with certified copies of quality control tests and inspection related to project 
as specified in CAN3-A23.4 and C.S.A. G279-M 

 
.2 Inspection of prestressed concrete tendons is required in accordance with C.S.A. G279-M 

 
.3 Upon request, provide Engineer with certified copy of mill test report of reinforcing steel 

supplied, showing physical and chemical analysis. 
 
1.8      QUALIFICATIONS OF MANUFACTURER    
 

.1 Manufacturers of precast concrete elements to be certified by C.S.A. A251-M 
 

2  Products  
 
2.1      MATERIALS 
 

.1 Cement, aggregates, water, admixtures: to CAN3-A23.4-M, CAN3-A23.1-M, CAN3-A23.1S1, 
and CAN-A23.1S2 

 
.2 Prestressing steel: Uncoated 7 wire cable conforming to CAN/C.S.A.-S6-M and C.S.A G279-

M 
 

.3 Weldable Reinforcing Steel - new deformed bars in accordance with CSA G30.12 with a 
guaranteed yield stress of 400 MPa. 

 
.4 Anchorages and couplings: To CAN3-A23.1-M, CAN3-A23.1S1, CAN3.1S2 

 
.5  Embedded steel: To CAN/C.S.A.-G40.21-M type M300W. 

 
.6  Welding materials: To C.S.A. W48.1-M 

     
.7 Bearing pads: 3mm thick masonite smooth one side in lightly loaded zones and engineered 

Korlath or neoprene bearing pads for highly loaded bearing conditions or at locations where 
masonite pads could become damaged due to wet or moist conditions. All bearing pads are 
to be a minimum of 75mm (3”) wide unless wider pads are required for bearing.. 

 
.8 Insulation: Expanded polystyrene to CAN/CGSB-51-20-M87 

 
.9  Chemical admixtures: To CAN3-A266.2-M78. 
 
.10 Gypsum Based Self Levelling Topping : Gyp-Crete 2000 by Maxxon Corporation or approved 

equal. Apply gypsum based floor levelling toppings in strict conformance with manufacturers’ 
instructions. 

 
.11 Polymer Modified Repair Mortars  : W.R. Meadows Meadow-crete GPS in conjunction with 

Meadow Patch-T1 or approved equals. 
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2.2   CONCRETE MIXES     

 
.1 Use concrete mix designed to produce 41 MPa compressive cylinder strength at 28 days 

with maximum water /cement ratio to CAN3-A23.1-M77, Table 7 for Class D exposure, 
CAN3-A23.1S1, CAN3-A23.1S2  

 
.2 Air entrainment of concrete mix to CAN3-A266.5-M. 

 
.3 Admixtures to CAN3-A266.5-M. 

 
.4 Do not use calcium chloride or products containing calcium chloride. 

 
 

2.3    GROUT MIX   
 

.1 Cement grout - one part type 10 Portland cement 2-1/2 parts sand, sufficient water for 
placement and hydration. 

 
2.4    MANUFACTURE 
 

.1 Manufacture units in accordance with C.S.A. 251-M1982 
 
.2 Mark each precast unit to correspond to identification mark on shop drawings for location on 

part of unit that will not be exposed. 
 

.3 Provide hardware suitable for handling elements. 
 

.4 Provide 50mm (2”) thick insulation plug at each cell of hollow core at exterior. 
 
 

3   Execution 
 
3.1    EXAMINATION 

 
.1 Examine and obtain all necessary measurements of previously executed and existing work 

which may affect the work of this section prior to commencing operations. 
 

.2 Report any discovered discrepancies to the Consultant so that instructions can be given for 
the necessary remedial action. 

 
3.2  ERECTION  
 

.1 Erect elements within allowable tolerances indicated or specified. 
 

.2 Non-cumulative erection tolerances in accordance with CAN3 -A23.4-M78, Section 10. 
 

.3 Install 3mm (1/8") masonite or korlath bearing pads, smooth side up on bearing ends, of 
concrete or masonry. 

 
.4 Set units in a tight, level position on true level bearing surface provided by others. Minimum 

bearing 100mm (4") on masonry and 75mm (3") on structural steel.  
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.5 Fasten precast units in place as indicated on reviewed shop drawings. 
 

.6 Level differential elevation of horizontal joints with grout to slope not more than 1:12. 
 

.7 Clean field welds with wire brush and touch up with primer. 
 

.8 Field cut holes and openings up to 152mm (6") diameter for other trades. Openings larger 
than 152mm (6") to be located on shop drawings at time of approval and to be cut in field. Do 
not cut reinforcing without approval of precast slab manufacturer and Engineer. 

 
.9 Grout reinforcing bars in joints as shown on approved shop drawings. 

 
3.3       TOPPING 
 

.1 This contractor shall provide a suitable top finish to accept direct application of finished 
flooring/roofing as per room finish schedule. 

 
.2 At locations where 50mm (2") concrete topping is to be applied the top surface of the precast 

prestressed slabs is to be raked (roughened) for bonding of topping. 
 
.3 At locations other than at  2” topping areas the Precast Contractor is provide a skim coat 

finish to taper top of uneven top of slab elevations to provide a smooth transition between 
uneven planks.  

 
3.4    EXPOSED CEILING  
 

.1 Refer to Architectural reflected ceiling plans and caulk slab soffit longitudinal joints, at 
locations where precast slabs are to be left exposed using standard caulking.  

  
.2 The underside of precast shall be finished as per C.S.A. A23.4-M78 (24.2.2) Standard finish. 

 
3.5   CLEAN-UP      

 
.1 At the completion of the work of this Section, remove from the site any excess materials, 

debris and equipment. 
 
 

 
END OF SECTION 03 41 00 
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PART 1 - GENERAL 
 
1.1 GENERAL REQUIREMENTS 
 .1 Comply with the General Conditions, Supplementary Conditions, the requirements of 

Division 1 and any supplements and/or addenda. 
 
1.2 SCOPE OF WORK 
 .1 Refer to the Contract Drawings for detailed requirements. 
 
 .2 Supply all materials; provide all labour and equipment to fabricate and erect the structural 

steel as shown or required by the drawings or specifications.  The principal items include 
but are not limited to: 

 
.1 Structural steel columns, girders, beams, girts, angles, and shelf angles. 

  .2 Bracing, plates, stiffeners, strap anchors 
  .3 Galvanized bent plates, lintels 
  .4 Openings through steel beam 
   

1. Supply for installation by other Sections: 
 

.1 Anchor bolts and embedded steel plates – for installation under Section 03 30 
00, “Cast-In-Place Concrete” and Division 4, “Unit Masonry”. 

  .2 Loose lintels – for installation under Division 4, “Unit Masonry”. 
  .3 Loose structural shapes cast into concrete work for installation under Section 03 

30 00, “Cast-In-Place Concrete”  
 

2. Related Work Specified Elsewhere: 
 

.1 Steel Floor & Roof Deck – Section 05 30 10 
  .3 Sprayed Fireproofing – Division 7  
  
 
1.3 APPLICABLE STANDARDS 

.1 All standards in accordance with latest issue. 
 

.2 CSA Standard S16.1-14 "Limit States Design of Steel Structures". 
 
.3 CSA Standard W59-18, "Welded Steel Construction" (Metal Arc Welding). 
 
.4 CSA Standard W55.3-08 (R2018),"Certification of Companies for Resistance Welding of 

Steel and Aluminum". 
 
.5 CSA Standard W47.1-09 (R2014), "Certification of Companies for Resistance Welding of 

Steel". 
 
.6 C.S.A. Standard G164 18, “Hot Dip Galvanizing of Irregularly Shaped Articles”. 
 
.7 CSA Standard S136-16, "North American Specification for the Design of Cold Formed 

Steel Structural Members". 
 
.8 Ontario Building Code. 
 
.9 ULC, UL, and/or Warnock Hersey Fire Resistance Ratings. 
 

.10 CISC/CPMA 2-75 Quick Drying Primer for use on Structural Steel. 
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1.4 SHOP DRAWINGS 
.1 Examine all drawings forming a part of this contract and conform to the requirements of 

all such drawings. 
 

.2 The Consultant reserves the right to relocate members prior to and during the review of 
erection diagrams for clearing ducts, piping, walls, etc., and to finalize the location of 
mechanical equipment, pipe run, etc., at no additional cost to the Owner.  Any cost 
involved in revisions to erection diagrams or shop drawings because of these changes 
shall be borne by this Contractor, at not additional cost to the Owner. 

 
.3 Any fabrication executed before review of shop drawings shall be at the Contractor’s risk. 

 Fabrication shall be assumed to begin when material is cut to length whether this is by 
the fabricator or at the mill to the fabricator’s orders. 

 
.4 The Consultant’s review of shop drawings will not relieve this Contractor from his 

responsibility for ensuring that his work is complete, accurate and in accordance with the 
drawings and specifications. 

 
.5 The use of reproducible copies of the Engineer’s drawings for erection diagrams will not 

be allowed. 
 
.6 Include with the drawing submission a certificate, signed and sealed by the registered 

professional engineer responsible for the detailed structural steel connections, stating that 
the connections have been designed, detailed, and fabricated in accordance with the 
applicable standards for the loads shown or required.  Drawings will not be accepted by 
the consultant for review without this certification. 

 
.7 The Consultant’s review of shop drawings will not relieve the Contractor from his 

responsibility for ensuring that his work is complete, accurate and in accordance with the 
drawings and specifications. 

 
.8 No levelling plates will be allowed on this project unless the steel fabricator hires a 3rd 

party inspection firm to confirm that the requirements of clauses 25.4.1.3, 28.5, and 
29.3.9 of CSA standard S16-14 have been met for all column bases where levelling 
plates have been used.  Following inspection, the inspection firm must submit a letter 
signed and sealed by a professional engineer confirming that they have inspected all 
column bases employing levelling plates and that these bases meet the requirements of 
above noted clauses. The 3rd party inspection firm is to have a minimum 5 years’ 
experience inspecting steel structures and shall be certified as CWB certified inspection 
company. 

 
.9 Within four weeks of awarding the contract the structural steel fabricator must submit for 

approval, a drawing showing the top of bearing plate elevations and horizontal 
dimensions to all bearing plates. 

 
1.5 DESIGN CRITERIA 
 .1 Certificates 
 

.1 Provide a certificate signed and sealed by the registered professional engineer 
responsible for the detailed structural steel connections, stating that the 
connections have been designed, detailed, and fabricated in accordance with the 
applicable standards for the loads shown or required. 

.2 Certificates must bear the original seal and signature of the engineer(s) and be 
dated.  Photocopies are not acceptable. 
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.2 All loads, forces, and reactions, shown on the drawings or noted in the specifications are 
service loads (unfactored), unless noted otherwise. 
 

.3 Typical connection details are shown on the drawings for guidance only.  Design and 
submit for approval suitable bolted or welded connections.  In general, bolted connections 
should be designed as "bearing" connections with threads included in the shear plane. 
Unless otherwise indicated on drawings, design all connections to apply direct shear with 
zero moment to the supporting member.  

 
.4 The shear capacity of all beam and girder connections shall be not less than the shear 

capacity of the section acting as a simple beam loaded uniformly to its moment capacity 
over the same span nor less than that shown on the drawings, whichever is greater. 

 
.5 Refer to mechanical drawings for number of, approximate location, and weight of 

suspended mechanical units and piping runs.  Final location will be determined during the 
shop drawing stage. 

 
.6 Note that the roof systems are sloped for drainage, which requires attention to detailing 

and fabrication. 
 
.7 Typical bearing stiffeners for beams continuous over columns are shown on the 

drawings.  Design suitable stiffeners at other locations of concentrated loads, particularly 
at columns bearing on transfer beams, and as required to suit the connection design.  

 
.8 Working points for vertical braced frames and trusses are column/beam centreline 

intersection and column/base plate centerline intersection, unless noted otherwise.  
 
.9 In general, design all connections for beams as double-header angles or structural tees.  

Double header angles to be not less than 50% of the depth of the supported beam.  
 

.10 Refer to Architectural Drawings and specifications for specified ULC fireproofing design 
requirements. 
 

 
1.6 CO-ORDINATION 
 .1 Co-ordinate the work of this Section with the General Contractor’s scheduling in 

accordance with the General Conditions. 
 
 .2 Co-ordinate the work of this Section with the work of all affected Divisions to provide 

proper clearances and assembly of the work, including mechanical loads, piping loads, 
and loose lintel requirements. 

 
 .3 Co-ordinate the work of this Section with the work of Section 05 30 10, "Steel Floor & 

Roof Deck" to provide a continuous erection procedure. 
 
 .4 Prior to commencement of fabrication of joists, obtain ‘sign-off’ from the Mechanical 

Trades and the General Contractor that all suspended mechanical equipment, piping 
runs and required openings have been identified, dimensioned and located.  

 
1.7 SUBSTITUTIONS 
 .1 Substitution of available beam and column sections for those shown on the drawings may 

be permitted provided that the substituted members have equivalent or greater capacity 
and stiffness than those shown.   

 
 .2 Proposed substitutions are subject to prior approval of the Consultant and must not 

interfere with Architectural clearances (or appearance in exposed work).  
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1.8 QUALITY ASSURANCE 
 .1 Fabrication and erection of all components to be by companies holding current C.W.B. 

certification as Division 1 or Division 2.  All welding by welders holding current 
certification for the required welding position. 

 
1.9 UNIT PRICES 
 .1 Provide in the Tender Form all requested unit prices. 
 

.2 Include all labour, materials, and applicable taxes in the unit prices representing the total 
cost for the completion of the work. 

 
.3 Unit prices will only apply to those additions or deletions requested by the Consultant.  

They will not apply to substitutions proposed by this Contractor under Article 1.7 of this 
Section. 

 
1.10 SPECIAL CONDITIONS 
 .1 Structural steel members exposed to view within or outside the building require special 

attention to welds, fit up, connections and finish. 
 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 

.1 Rolled Steel Sections, Shapes and Rods:  
 

.1 All wide flange, light beams, standard beams, channels, columns in accordance 
with CSA Standard G.40.21M-350W. 

 
  .2 All angles, plates – in accordance with G4.021M-300W. 
 

.2 Hollow Structural Sections: G40.21M - 350W, Class H. 
 

.3 High Strength Bolts & Washers: in accordance with ASTM Standard A325 or A490.   
 
.4 Shop Primer: In accordance with CISC/CPMA Standard, 1-73a for primed only and 

Standard 2-75 for steel to be subsequently finished painted.  No lead-based paints 
allowed. 

 
.5 Shop Primer for Exposed Exterior Steel: Devoe Catha-Coat 302 Inorganic Zinc primer @ 

2.0 – 4.0 mils dft per coat.  Co-ordinate with Division 9 for compatibility with finish coats.  
 
.6 Field Touch Up Primer- Devoe Cathacoat 302V Low VOC  
 
.7 Anchor Bolts: in accordance with CSA Standard G40.21M- 300W.  
 
.8 Galvanizing: zinc coating by hot dip process after fabrication, shot blasting and pickling to 

provide a uniform coating of not less than 2.0 ounces per sq. ft.  
 
.9 Field Touch Up for Galvanized Members: Two coats of Galvafroid by W.R. Meadows. 

 
 
2.2 FABRICATION 

.1 Fabrication of all structural steel in accordance with CSA Standard -S16.1. 
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.2 Carefully make and fit all details and connections to ensure that the finished work 
presents a neat and workman like appearance. Unless noted otherwise on drawings all 
structural steel components exposed to view in the finished structure are to conform to 
minimum AESS category 3 in accordance with CISC guideline for Architecturally Exposed 
Structural Steel. 

 
.3 All shop and field connections are to be welded or high-strength bolted.  
 
.4 Splicing will not be allowed without the approval of the Consultant at the shop drawing 

review stage.  Splicing will then only be allowed if the length of the fabricated member 
required is longer than that normally produced at the mill. 

 
.5 All members shall be true to length so that assembly may be done without fillers. 
 
.6 Provide holes for bolted connections, for connecting the work of other trades where such 

holes can be determined prior to fabrication and only at the request of the Engineer or the 
trade concerned.  Such holes shall only be provided where they will not impair the 
satisfactory performance of the structure. 

 
.7 Provide welded strap or reinforcing bar anchors for beams and columns for anchorage 

of/to concrete or masonry as shown on the typical details. 
 
.8 Provide holes for blocking where blocking is required to receive 16 diameter bolts spaced 

at 600 o.c., and staggered where possible. 
 
.9 Provide holes in webs or welded bar assemblies for masonry anchors as per typical 

details. 
 

.10 Painting Preparation:  Thoroughly clean all steel by effective means of all loose mill scale, 
oil, rust or any other deleterious material, which could affect the bond or performance of 
the paint (or primer).  Refer also to Painting, Division 9.  All ‘exposed’ structural steel and 
all steel to be fireproofed with intumescent paint requires shot blasting-see following. 

 
.11 Apply one coat of standard shop primer on dry surfaces for all members except as 

follows: 
 

1. Do not paint steel to be fireproofed or in direct contact with concrete where field 
welded connections are to be made or in other areas where paint will impair 
structural connections including incased elements.  
 

2. For shelf angles and lintel assemblies shown to be galvanized. 
 

3. ‘Exposed structural members are to have all welds ground smooth, fully closed, 
and weld spatter ground off.  Shot blast to SSPC SP10 just prior to finishing with 
protective paint coatings.  

 
4. For interior ‘exposed’ apply shop primer compatible with finish coats.  

 
5. For exterior steel, unless shown to be galvanized, apply 2 coats of Devoe Catha-

Coat 302 inorganic Zinc primer @ 2.0 – 4.0 mils dft per coat.   
 

6. All steel to be fire protected by intumescent paint to be shot blasted to SSPC 
SP6, Commercial Shot Blast just prior to shipping to site.  

 
.12 Supply suitable loose lintels as shown on the schedule for all openings in masonry walls 

for installation under Division 4.   
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.13 Supply suitable galvanized shelf angles and lintel assemblies as shown on the drawings 

for all exterior walls. 
 

.14 Supply suitable anchor bolts for base plates and bearing plates; and anchor plates for 
connection to concrete for installation under Section 03 30 00. 

 
.15 Fabricate beam openings as detailed.   

 
.16 Take care to minimize distortion due to welding and galvanizing procedures.  Straighten 

members as required to maintain the fabrication tolerances of CSA S16.1. 
 

.17 Galvanizing to CSA Standard G164, including preparation.  Blast clean to SSPC SP10 
after fabrication, prior to galvanizing.  Provide seal welds in addition to structural welds as 
required by good practice. 

 
.18 Provide welded `seal' plates (minimum 5mm) as required to close all HSS sections.  If 

this is not possible in all locations, provide drain holes. 
 

.19 Fabricate steel HSS columns that are to be filled with concrete fill for fire rating such that 
column can be filled and vibrated on site without segregation of the concrete mix. 

 
.20 Should the Structural Steel Contractor choose to employ leveling plates the Structural 

Steel trade will be responsible for providing a minimum of four (4) anchor bolts for each 
base plate. Fabricator to provide leveling nuts above and the leveling plate to hold it firmly 
in place during grouting operations. 

 
 
2.3 QUALITY CONTROL 

.1 All materials and fabrication shall be subject to test by a testing and inspection       
company appointed by the Consultant. 
 

.2 Provide access to the work in the shop for the personnel of the inspection company. 
 
.3 Provide such samples of materials and mill test reports as may be required by the 

inspection company at no cost to the Owner. 
 
.4 The cost of testing will be paid for from the Testing Allowance in accordance with the 

General Conditions. 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 

.1 Examine and obtain all necessary measurements of previously executed and existing 
work, which may affect the work of this Section. 
 

.2 Make a line and level survey of the load bearing masonry and anchor bolts.  Report any 
discovered discrepancies to the Contractor so that instructions can be given for the 
necessary remedial action. 

 
3.2 ERECTION 

.1 Accurately set all steel to the lines and elevations shown on the drawings.  Temporarily 
connect all members with sufficient bolts to ensure the safety of the structure until 
permanent connections are made. 
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.2 Assemble all members without twists or open joints.  Take care that all parts are well 
pinned-up and drawn together before bolting or welding is started. 

 
.3 Assume full responsibility for the correct plumbing and alignment and for setting of all 

members. 
 
.4 If members do not fit properly in the field, repairs must be made by methods to the 

satisfaction of the Consultant.  In no case shall cutting be done with a torch except where 
specific approval as to size and location of same is granted by the Consultant.  Unfair 
holes shall be enlarged with a twist drill and larger bolts used. 

 
.5 Set column base plates and beam bearing plates on steel shims.  Grouting under these 

plates will be by Section 03 30 00, "Cast-In-Place Concrete". 
 
.6 Erect the steel frame true and plumb.  Place temporary bracing where necessary to take 

care of all loads to which the incomplete building may be subjected such as wind, 
equipment, or construction procedures.  Leave temporary bracing in place as long as 
necessary for the safety of the structure. 

 
.7 Erection tolerances in accordance with CSA-S16.1.  Take care in the erection of 

‘exposed' members. 
 
.8 Erection of structural steel, o.w.s.j. and bridging in accordance with CSA-S16.1. 
 
.9 Handle galvanized and ‘exposed’ members with appropriate slings and protection to 

avoid damage to finish. 
 

.10 All field welding in accordance with CSA – S16.1, by welders holding current certification 
for the required position by CWB. 

 
.11 Set column base plates and beam bearing plates on steel shims or other suitable 

supports.  Grouting under these plates will be by Division 3, "Cast-in-Place Concrete". If 
the Structural Steel Contractor chooses to use leveling plates they will be responsible for 
leveling all leveling plates to be grouted by Division 3. Leveling plates are to be installed 
with nuts above and below leveling plate secured firmly to ensure the plate does not 
move. The Structural Steel Contractor will re-inspect all leveling plates for elevation and 
levelness after grouting by Division 3 and just prior to erection of steel columns. Refer to 
item 1.4.9 of this specification for inspection of gaps between base of column and top of 
leveling plate. 

 
.12 Install restraining clip angles to provide lateral support at the top of all new masonry 

walls.  Carefully co-ordinate with the Contractor and the Masonry Sub-contractor.  
 
3.3 FIELD PAINTING 

.1 Field paint, using the shop primer, all scars, blemishes, bolts and welds not previously 
shop painted or those areas damaged by erection procedures.  
 

.2 For members, which are hot-dipped galvanized, touch up all scars, scratches, etc., with 
two coats of zinc rich paint after cleaning to bare metal.  

 
.3 For columns, base plates, and anchor bolts placed below grade, apply 6mm thick layer of 

trowel grade asphalt mastic to within 12mm below the exposed level. 
 
3.4 FIELD QUALITY CONTROL 

.1 Provide access to the work at the site for the personnel of the inspection company. 
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.2 Testing shall be carried out at the option of the Consultant and will be paid for from the 
Testing Allowance in accordance with Division 1, except that any retesting required due 
to defective work shall be borne by this Contractor. 

 
3.5 CLEAN-UP 

.1 At the completion of the work of this Section, remove any excess materials, debris, and 
equipment from the site. 

 
END OF SECTION  05 10 00 
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PART 1 - GENERAL 
 
1.1 GENERAL REQUIREMENTS 

.1 Comply with the General Conditions, Supplementary Conditions, the requirements of 
Division 1 and any supplements and /or addenda. 

 
1.2 SCOPE OF WORK 

.1 Supply and install all steel deck, closures, flashing plates and accessories. 
 
1.3 RELATED WORK SPECIFIED ELSEWHERE 

.1 Structural Steel - Section 05 10 00. 
 

 .2 Roofing, Flashing and Sheet Metal - Division 7. 
 
1.4 APPLICABLE STANDARDS 

.1 All standards to be latest issue with amendments. 
 
.2 C.S.A. Standard S136-16, `` North American specification for the design of cold-formed 

steel structural members``. 
 
.3 C.S.A. Standard W47.1-19, ``Certification of Companies for Fusion Welding of Steel``. 
 
.4 Ontario Building Code. 
 
.5 Manufacturing Standards, Canadian Sheet Steel Building Institute.  

 
1.5 SHOP DRAWINGS 

.1 Examine all drawings forming a part of this Contract and conform to the requirements of 
all such drawings. 

 
.2 Prepare shop drawings to supplement the Consultants’ drawings.  Report any 

discrepancies in the Contract Drawings to the Consultant.  Make allowances for 
clearance and provide details of framing around openings where these are not detailed 
on the drawings. 

 
.3 Shop drawings shall show the position, extent, type and arrangement of the units, their 

relationship to other materials, depths, thicknesses, connections and accessories. 
 

.4 The Consultant`s review of shop drawings will not relieve the Contractor from his 
responsibility for ensuring that his work is complete, accurate and in accordance with the 
drawings and specifications. 

 
.5 Examine the Mechanical and Electrical Drawings to establish the number, size and 

location of all openings through the deck. 
 

.6 Submit shop drawings in accordance with the General Conditions. 
 
.7 Shop drawings are to be signed and sealed by a licensed professional engineer 

responsible for the detailed design of deck 
 
1.6 COORDINATION 

.1 Coordinate the work of this Section with the scheduling in accordance with the General 
Conditions. 

 
.2 Coordinate the work of this Section with the work of Section 05 10 00, Structural Steel to 
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ensure a continuous erection, procedure. 
 

.3 Supply and erect steel deck at such a rate and in proper sequence so that the schedule 
is maintained. 

 
1.7 DESIGN CRITERIA 

.1 The drawings show the minimum thicknesses and depths of the deck sections. 
 

.2 This Contractor’s engineer to review the roof and floor deck systems proposed to ensure 
that they can support the live load plus dead load shown on the drawings for each area 
in accordance with the requirements of CSA Standard S136.  Loading requirements, 
including snow drift patterns, are shown on the drawings.  Increase the deck thickness 
above the minimum thicknesses shown, if required to support the loads. 

 
.3 Deflection of the roof deck shall not exceed 1/360th of the span under a live load of 

1.92kPa (40 psf).  Do not use drift loads to calculate deflections. 
 

.4 Deflection of composite floor deck not to exceed 1/360th of the span under a live load of 
4.80 kPa (100 psf).  

 
.5 Design and detail units to run over three or more supports except where the structural 

steel layout does not permit.  Composite deck will not be shored 
 

.6 Deck systems act as a structural diaphragm.  Deck must ``close`` with perimeter 
boundary members to ensure integrity of diaphragms.  Detail flashing plates at change of 
deck directions as required for diaphragm.  Provide L40 x 40 x 3 closure angle welded to 
deck and boundary members where deck ends at high flute.  

 
.7 Design suitable reinforcing or framing details around openings (where these are not 

specifically detailed on the drawings) to suit the opening size and loading condition.  
 

1.8 STORAGE & HANDLING 
.1 Exercise care in storing, handling, and placing the steel deck units to prevent damage 

likely to impair the adequacy or appearance of the material in the finished structure. 
 

.2 Replace or correct damaged material to the approval of the Consultant. 
 
1.9 QUALITY ASSURANCE 

.1 All welding to be carried out by experienced deck welders holding current C.W.B. 
certification for deck welding and currently employed by a Division 1 or 2 company. 

 
PART 2 - PRODUCTS 
 
2.1 MATERIALS 

.1 Steel Sheets: For the fabrication of deck sections, metal closures, straps and flashings in 
accordance with A.S.T.M. Standard A653 SS Grade 33. 

 
.2 Zinc Coating:  
 

 .1 For Interior of building, deck to be painted provide Class ZF75 coating. 
  .2 For Exterior Canopies, and steel deck over high humidity areas, provide Class 

Z275 coating applied before forming by a hot dipping process for metal deck 
 

.3 Metal Roof Deck:  38 deep with flutes centred at 152 o/c in accordance with C.S.S.B.I. 
Standards - minimum core thickness 0.76 mm (22 ga). RD 938 by VicWest, P-3606 by 
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Canam Steel Works, RD36 by Agway Metals Inc., or equal. Note that nested side laps 
suitable for screwed side lap connections between adjacent sheets.  

 
.4 Composite Floor Deck: 
   
 .1 38mm deep with flutes centred at 152 o/c in accordance with C.S.S.B.I. 

Standards - minimum core thickness 0.76 (22 ga). HB 938 by VicWest, P-3606 
Composite by Canam Steel Works, CD36 by Agway Metals, or equal. 

 
.5 Finishing channels:  1.52 mm (0.060") (minimum) thickness. # 
 
.6 Flashing Sheets, Deck Flute Closures & Edge Screeds:  1.22 mm (0.048") (minimum) 

thickness. 
 

.7 Deck Edge Supports:  Steel angle L40x40x3 for 38 deep deck and L75x51x5 for 75 deep 
deck. 

 
.8 Screws for Screwed Side Laps: Hilti S-SLC 01 M HWH Zinc plated fasteners for lap joints 

for 22 and 20 gauge steel deck and S-SLC 02 M HWH Zinc plated fasteners for lap joints 
for 18 and 16 gauge steel deck. 

 
.9 Concrete Screed Closure Channels: 1.22mm (18 gauge) closure channels complete 

1.22mm (18gauge) straps spaced at 750mm on-centre Refer to typical details.  
 

.10 Touch-up Paint: Meadows Galvafroid Zinc Rich Paint for previously galvanized members. 
 

 
2.2 FABRICATION 

.1 Form all deck units to have interlocking male and female side laps.  Embossed or rolled 
mechanical indentations for mechanical bonding for composite deck. 

 
.2 Provide sheet steel cover plates as noted on the drawings and to cover gaps where deck 

units abut or change direction. 
 

.3 Provide steel angle 40 x 40 x 3 deck supports for 38deep deck and 75x51x5 angles for 
75 deep deck. Install angles to close between high flute of deck units and spandrel 
members, and deck edge supports (as required) to maintain the integrity of the 
diaphragms.  

 
 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 

.1 Examine and obtain all necessary measurements of previously executed work, which 
may affect the work of this section. 

 
.2 Report any discovered discrepancies to the Consultant so that instructions can given for 

any remedial action. 
 
3.2 ERECTION 

.1 Erection of steel deck shall be performed by the erection forces of the manufacturer.  
Sub-letting of the erection of these materials will not be allowed without the prior written 
consent of the Consultant. 

 
.2 Place and align units in their final position on the supporting steel structure prior to 
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making permanent connections. 
 
 

.3 Provide any temporary connection of the deck to the supporting structural steel to prevent 
displacement of the deck due to construction operations, wind forces, etc., which may 
result in a hazardous condition. 

 
.4 Provide permanent connection of the new 38 deep steel roof deck to the supporting steel 

structure with 20 mm diameter puddle welds and screw sheets together at side laps as 
noted below. Note that lesser spacing may be required as determined by the deck design 
engineer to satisfy diaphragm loading requirements. 

  .1 End welds, every flute for each sheet. 
 .2 Perimeter welds, 300 mm (12") on centre. 
 .3 Intermediate supports, every flute for each sheet. 
 .4  Screw side laps together at 600 o.c. 

 
.5 Provide permanent connection of the new 75 deep composite metal floor deck to the 

supporting steel structure with 20 mm diameter puddle welds and screw sheets together 
at side laps as noted below. Note that lesser spacing may be required as determined by 
the deck design engineer to satisfy diaphragm loading requirements. 
 .1 End welds, every flute for each sheet. 
 .2 Perimeter welds, 300 mm (12") on centre. 
 .3 Intermediate supports, every other flute for each sheet. 
 .4  Screw side laps together at 600 o.c. I  

 
.6 Provide permanent connection of the new 38 deep composite floor deck to the supporting 

steel structure with 20 mm diameter puddle welds and button punch sheets together at 
side laps as noted below. Note that lesser spacing may be required as determined by the 
deck design engineer to satisfy diaphragm loading requirements. 
 .1 End welds, every flute for each sheet. 
 .2 Perimeter welds, 300 mm (12") on centre. 
 .3 Intermediate supports, every other flute for each sheet. 
 .4  Screw side laps together at 600 o.c. 
 

.7 Ensure that welds penetrate through deck and flashing sheets where double thickness 
occurs. 
 

.8 Exercise care to avoid burning through joist chords.  Damaged joist chords will be 
repaired under the direction of the Engineer at no additional cost to the Owner. 

 
.9 Cut and reinforce, where necessary, all holes through the deck where secondary 

structural framing is not specifically shown around the openings as designed under Sub-
Section 1.7.7 of this Section.  Exact location of openings will be established on site by the 
trades concerned. 

 
.10 Install all flashing plates, closures, and finishing channels. 

 
.11 If low flute of deck does not close with perimeter angle, provide L40x40x3 welded to 

vertical leg of perimeter angle at 300 o.c. to provide welding base for deck. Use 
L75x51x5 long leg vertical for 75 deep deck under same conditions. 

 
.12 Clean the new deck of all debris, welding rods, oil and grease or other materials likely to 

have a harmful effect on the application of the roofing system or bond to concrete.  
 
.13 Weld light metal concrete screeds as detailed in typical detail 5.08 where required and 
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where heavy perimeter angles are not provided. 
 
 
 
 
3.3 FIELD PAINTING 

.1 Field paint with a compatible zinc rich paint, all welds, burns, scratches or other defects 
of the zinc finish of the deck units for the roof system.  

 
3.4 REPAIR AND MAKE GOOD 

.1 Just prior to installation of roofing, review all areas of roof deck for damage that affects 
the structural capacity or performance of the roofing system.  Repair and make good all 
such damage to restore the deck.  

 
.2 Repair and make good all such damage to restore the deck. 

 
3.5 CLEAN-UP 

.1 Remove any excess materials, debris from site. 
 
  

END OF SECTION 05 30 10 
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 01 74 19 - Construction/Demolition Waste Management And Disposal. 

.3 Section 01 61 00 - Common Product Requirements. 

.4 Section 01 45 00 - Quality Control. 

.5 Section 07 92 10 - Joint Sealing. 

.6 Section 08 71 73 - Special Function Hardware. 

1.2 REFERENCES 

.1 American National Standards Institute (ANSI) 

.1 ANSI A208.1-[99], Particleboard. 

.2 ANSI A208.2-[94], Medium Density Fiberboard (MDF). 

.2 American Society for Testing and Materials (ASTM) 

.1 ASTM E1333-[96], Standard Test Method for  Determining Formaldehyde 
Concentrations in Air and Emission Rates From Wood Products Using a Large 
Chamber. 

.2 ASTM D5116-[97], Standard Guide For Small-Scale Environmental Chamber 
Determinations of Organic Emissions From Indoor Materials/Products. 

.3 Architectural Woodwork Manufacturers Association of Canada (AWMAC) 

.1 AWMAC Quality Standards for Architectural Woodwork. 

.4 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-71.20-[M88], Adhesive, Contact, Brushable. 

.5 Canadian Standards Association (CSA) 

.1 CSA B111-[74(R1998)], Wire Nails, Spikes and Staples. 

.2 CSA O112.4-[M1977(R1999)], Standards for Wood Adhesives. 

.3 CSA O115-[M1982(R2001)],  Hardwood and Decorative Plywood. 

.4 CSA O121-[M89(R1998)], Douglas Fir Plywood. 

.5 CAN/CSA O141-[91R1999], Softwood Lumber. 

.6 CSA O151-[M1978(R1998)], Softwood Plywood. 

.7 CSA O153-[M1980(R1998)], Poplar Plywood. 

.8 CSA Z760-[94], Life Cycle Assessment. 

.6 International Organization for Standardization (ISO) 

.1 ISO 14040-[97], Environmental Management-Life Cycle Assessment - Principles 
and Framework. 

 



WEGO Service Garage Addition Section 06 40 00 
Client: Niagara Parks Commission ARCHITECTURAL WOODWORK 
Project No.: 24-006 Page 2 
  

 

   

Raimondo + Associates Architects Inc. 

 

.2 ISO 14041-[98], Environmental Management-Life Cycle Assessment - Goal and 
Scope Definition and Inventory Analysis. 

.7 National Electrical Manufacturers Association (NEMA) 

.1 NEMA LD-3-[95]. 

.8 National Hardwood Lumber Association (NHLA) 

.1 Rules for the Measurement and Inspection of Hardwood and Cypress [, January 
1996. 

.9 National Lumber Grades Authority (NLGA) 

.1 Standard Grading Rules for Canadian Lumber, 2000. 

1.3 SHOP DRAWINGS 

.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Indicate details of construction, profiles, jointing, fastening and other related details. 

.1 Scales: profiles full size, details 1/2 full size. 

.3 Indicate materials, thicknesses, finishes and hardware. 

.4 Indicate locations of service outlets in casework, typical and special installation 
conditions, and connections, attachments, anchorage and location of exposed fastenings. 

1.4 SAMPLES 

.1 Submit samples in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Submit duplicate samples: sample size 300 x 300 mm  

.3 Submit duplicate colour samples of laminated plastic for colour selection. 

.4 Submit duplicate samples of laminated plastic joints, edging, cutouts and postformed 
profiles. 

1.5 MOCK-UPS 

.1 Construct mock-ups in accordance with Section 01 45 00 - Quality Control. 

.2 Shop prepare one base cabinet unit, wall cabinet, counter top, shelving unit, convector 
cabinet, complete with hardware and shop applied finishes, and install on project in 
designated location. 

.3 Allow 24 hours for inspection of mock-up by Consultant before proceeding with this work. 

.4 When accepted, mock-up will demonstrate minimum standard for this work.  Mock-up 
may not remain as part of finished work. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

.1 Deliver, handle, store and protect materials of this section in accordance with Section 
01 61 00 - Common Product Requirements. 

.2 Protect millwork against dampness and damage during and after delivery. 

.3 Store millwork in ventilated areas, protected from extreme changes of temperature or 
humidity. 

1.7 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with Section 01 74 19 - 
Construction/Demolition Waste Management And Disposal and the  

.2 Separate wood waste in accordance with the Waste Management Plan and place in 
designated areas in the following categories for recycling: Solid 
wood/softwood/hardwood, composite wood, treated, painted, or contaminated wood. 

.3 Set aside damaged wood for acceptable alternative uses (e.g. bracing, blocking, cripples, 
bridging, finger-joining, or ties). Store this separated reusable wood waste convenient to 
cutting station and area of work. 

.4 Separate corrugated cardboard and place in designated areas for recycling. 

.5 Do not burn scrap at the project site. 

.6 Fold up metal banding, flatten, and place in designated area for recycling. 

Part 2 Products 

2.1 MATERIALS 

.1 Softwood lumber: unless specified otherwise, S4S, moisture content 19% or less in 
accordance with following standards: 

.1 CAN/CSA-O141. 

.2 NLGA Standard Grading Rules for Canadian Lumber. 

.3 AWMAC premium grade, moisture content as specified. 

.2 Machine stress-rated lumber is acceptable for all purposes. 

.3 The manufacturing process must adhere to Lifecycle Assessment (LCA) Standards as 
per CSA Z760 94 Life Cycle Assessment. 

.4 Hardwood lumber: moisture content 19% or less in accordance with following standards: 

.1 National Hardwood Lumber Association (NHLA). 

.2 AWMAC premium grade, moisture content as specified. 

.5 Douglas fir plywood (DFP): to CSA O121, standard construction. 
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.6 Canadian softwood plywood (CSP): to CSA O151, standard construction. 

 

.7 Hardwood plywood: to CSA O115. 

.8 Poplar plywood (PP): to CSA O153, standard construction. 

.9 Interior mat-formed wood particleboard: to ANSI A208.1. 

.10 Birch plywood: to AWMAC Select White. 

.11 Fibreboard must contain less than 10 % roundwood by weight, using a weighted average 
over a three month period at each manufacturing location. (Roundwood refers to logs, 
with bark, delivered to a pulp mill, cut in lengths up to 3 m.) 

.12 Hardboard 

.1 to CAN/CGSB-11.3. 

.2 manufactured such that formaldehyde emissions do not exceed 0.15 ppm [180 
microg/m3 when tested in accordance with ASTM E1333. 

.3 if manufactured using a wet process: 

.1 be made by a process that does not release matter in the undiluted 
product plant effluent generating a BOD5 in excess of [50] mg/L to a 
natural watercourse or a sewage treatment facility lacking secondary 
treatment; 

.2 be made by a process that does not release TSS in excess of [60] mg/L 
to a natural watercourse or a sewage treatment facility lacking secondary 
treatment; 

.4 contain at least 50 % recycled materials. 

.13 Laminated plastic for flatwork: to NEMA LD3, Grade VGL. 

.14 Laminated plastic for post forming work: to NEMA LD3, Grade VGL,  

.15 Laminated plastic backing sheet: Grade BK, not less than 0.5 mm thick or same 
thickness and colour as face laminate. 

.16 Laminated plastic liner sheet: Grade GP  

.17 Thermofused Melamine: to NEMA LD3 Grade  

.1 High wear resistant thermofused melamine: equal or exceed 400 cycles 
(Minimum standard for HPL abrasion test). 

.18 Nails and staples: to CSA B111. 

.19 Wood screws: type and size to suit application. 

.20 Splines: metal. 

.21 Sealant: Tremco Acrlylic Latex- Translucent 
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.22 Cabinet and drawer pulls:   Contemporary Metal Handle Pull 332,  
Richelieu Product #33285195, 128mm c/c, brushed nickel, “D” handle and Modern Metal 
Knob – 8720. 

.23 Door Hinges at Cabinets:  All hinges at doors to be Blum ‘Modul’ series throughout min. 
107° opening at all standard cabinets. 

.24 Drawer Glides:  All drawer glides to be side-mounted fill extension ball bearing glides, 
with a capacity of 75 lbs per pair.  Acceptable products include Accuride 2632 series as 
supplied by Richelieu. 

.25 Garment Hooks:  Garment hooks to be double hooks similar to #0745-Z by Watrous. 

.26 Door/ Drawer Locks:  All millwork locks for drawers & cabinets to be chrome plated, as 
supplied by Hardware Schedule.   

.27 Pilaster Strips:  Pilaster strips at adjustable shelves to be clear aluminum finish 
throughout complete with aluminum support dips, 4 per shelf.  Provide extra stock of clips 
to the quantity of 1 clip per every 2 shelves.  All pilaster strips to be installed flush 
(recessed) with adjacent surfaces throughout. 

 

 

2.2 MANUFACTURED UNITS (Plastic Laminate) 

.1 Casework 

.1 Fabricate caseworks to AWMAC custom quality grade. 

.2 Furring, blocking, nailing strips, grounds and rough bucks and sleepers. 

.1 S2S lumber 

.2 Board sizes: "Standard" or better grade. 

.3 Dimension sizes: "Standard" light framing or better grade. 

.3 Framing, interiors and non exposed surfaces: Melamine-faced particle board as 
per “Formica Permalan Panels” 19 mm thick 

.4 Case bodies (ends, divisions, bottoms and exposed). 

.1 Particle board or MDF core with high pressure laminate finish. 

.1 Moisture Resistant MDF or Marine grade plywood in wet 
applications (Kitchens, Kitchenettes, Washrooms and the like) 

.2 Finished board to be min. 19mm thick. 

.3 Plastic Laminate to be: [spec laminate colour] [from full range of Formica] 

.5 Backs. 

.1 Particle board or MDF core with high pressure laminate finish. 

.1 Moisture Resistant MDF or Marine grade plywood in wet 
applications (Kitchens, Kitchenettes, Washrooms and the like) 

.2 Finished Board to be min.12mm thick. 

.3 Plastic Laminate to be: [spec laminate colour] [from full range of Formica] 

.6 Shelving. 

.1 Particle board or MDF core with high pressure laminate finish. 

.1 Moisture Resistant MDF or Marine grade plywood in wet 
applications (Kitchens, Kitchenettes, Washrooms and the like) 

.2 Finished Board to be min.12mm thick. 



WEGO Service Garage Addition Section 06 40 00 
Client: Niagara Parks Commission ARCHITECTURAL WOODWORK 
Project No.: 24-006 Page 6 
  

 

   

Raimondo + Associates Architects Inc. 

.2 3/8” tempered glass ground and polished edges 

.3 PVC 3 mm nosing Type 1, Cherry wood half round nosing where 
indicated. 

.2 Casework Doors 

.1 Particle board or MDF core with high pressure laminate finish. 

.1 Moisture Resistant MDF or Marine grade plywood in wet 
applications (Kitchens, Kitchenettes, Washrooms and the like) 

.2 Finished board to be min. 12mm thick. 

.3 Plastic Laminate to be: [spec laminate colour] [from full range of Formica] 

.2 ¼” tempered glass with edges grounded and polished smooth 

 

 

2.4  EDGE BANDING/ RUNNING TRIM & RAILS 

 

 .1 PVC nosings heavy duty (3 mm) 

 

2.5  FABRICATION 

.1 Set nails and countersink screws apply stained wood filler to indentations, sand smooth 
and leave ready to receive finish. 

.2 Shop install cabinet hardware for doors, shelves and drawers. Recess shelf standards 
unless noted otherwise. 

.3 Shelving to cabinetwork to be adjustable unless otherwise noted. 

.4 Provide cutouts for plumbing fixtures, inserts, appliances, outlet boxes and other fixtures. 

.5 Shop assemble work for delivery to site in size easily handled and to ensure passage 
through building openings. 

.6 Obtain governing dimensions before fabricating items which are to accommodate or abut 
appliances, equipment and other materials. 

.7 Ensure adjacent parts of continuous laminate work match in colour and pattern. 

.8 Form shaped profiles and bends as indicated, using postforming grade laminate to 
laminate manufacturer's instructions. 

.9 Apply laminate backing sheet to reverse side of core of plastic laminate work. 

.10 Apply laminated plastic liner sheet where indicated. 

2.6  FINISHING 

.1 Per Section 099000 Painting. 
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Part 3 Execution 

3.1 INSTALLATION 

.1 Do architectural woodwork to Quality Standards of the Architectural Woodwork 
Manufacturers Association of Canada (AWMAC), except where specified otherwise. 

.2 Install prefinished millwork at locations shown on drawings. Position accurately, level, 
plumb straight. 

.3 Fasten and anchor millwork securely. Provide heavy duty fixture attachments for wall 
mounted cabinets. 

.4 Use draw bolts in countertop joints. 

.5 Scribe and cut as required to fit abutting walls and to fit properly into recesses and to 
accommodate piping, columns, fixtures, outlets or other projecting, intersecting or 
penetrating objects. 

.6 At junction of plastic laminate counter back splash and adjacent wall finish, apply small 
bead of sealant. 

.7 Apply water resistant building paper over wood framing members in contact with masonry 
or cementitious construction. 

.8 Fit hardware accurately and securely in accordance with manufacturer's written 
instructions. 

3.2 CLEANING 

.1 Clean millwork and cabinet work inside cupboards and drawers and outside surfaces. 

.2 Remove excess glue from surfaces. 

3.3 PROTECTION 

.1 Protect millwork and cabinet work from damage until final inspection. 

END OF SECTION 
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Part 1 GENERAL 

1.1 SECTION INCLUDES 

.1 Steel Sectional Overhead Doors. 

.2 Glazed Aluminum Sectional Overhead Doors. 

.3 Electric Operators and Controls. 

.4 Operating Hardware, tracks, and support. 

1.2 RELATED SECTIONS 

.1 Section 03 30 00 - Cast-in-Place Concrete. 

.2 Section 04 22 00 - Concrete Masonry. 

.3 Section 05 50 00 - Metal Fabrications. 

.4 Section 06 11 00 - Wood Framing. 

.5 Section 07 90 00 - Joint Sealing 

.6 Section 08 71 00 – Finish Hardware. 

.7 Section 09 90 13 - Painting 

1.3 REFERENCES 

.1 ANSI/DASMA 102 - American National Standard Specifications for Sectional Overhead 
Type Doors. 

1.4 DESIGN / PERFORMANCE REQUIREMENTS 

.1 Wiring Connections: Requirements for electrical characteristics. 

.1 Confirm with electrical drawings and speciation’s. 

.2 Single-Source Responsibility: Provide doors, tracks, motors, and accessories from one 
manufacturer for each type of door. Provide secondary components from source 
acceptable to manufacturer of primary components. 

1.5 SUBMITTALS 

.1 Submit under provisions of Section 01 30 00. 

.2 Product Data:  Manufacturer's data sheets on each product to be used, including: 

.1 Preparation instructions and recommendations. 

.2 Storage and handling requirements and recommendations. 

.3 Installation methods. 

.3 Shop Drawings: Indicate plans and elevations including opening dimensions and required 
tolerances, connection details, anchorage spacing, hardware locations, and installation 
details. 

.4 Manufacturer's Certificates: Certify products meet or exceed specified requirements. 
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.5 Operation and Maintenance Data. 

1.6 QUALITY ASSURANCE 

.1 Manufacturer Qualifications: Company specializing in manufacturing products specified in 
this section with minimum five years documented experience. 

.2 Installer Qualifications: Authorized representative of the manufacturer with minimum five 
years documented experience. 

.3 Products Requiring Electrical Connection: Listed and classified by Underwriters 
Laboratories, Inc. acceptable to authority having jurisdiction as suitable for purpose 
specified. 

1.7 DELIVERY, STORAGE, AND HANDLING 

.1 Store products in manufacturer's unopened labeled packaging until ready for installation. 

.2 Protect materials from exposure to moisture until ready for installation. 

.3 Store materials in a dry, ventilated weathertight location. 

1.8 PROJECT CONDITIONS 

.1 Pre-Installation Conference: Convene a pre-installation conference just prior to 
commencement of field operations, to establish procedures to maintain optimum working 
conditions and to coordinate this work with related and adjacent work. 

1.9 WARRANTY 

.1 Warranty: Manufacturer's limited door and operators System warranty for 10 year against 
delamination of polyurethane foam from steel face and all other components for 3 years 
or 20,000 cycles, whichever comes first. 

.2 Warranty: Manufacturer's limited door and operators System warranty for 10 years 
against delamination of polystyrene foam from steel face. 

Part 2 PRODUCTS 

2.1 MANUFACTURERS 

.1 Acceptable Manufacturer: Steel Craft Door Products Ltd. as available through Overhead 
Door Company of St.Catharines, Unit 1, 13 Seapark Drive, St. Catharines, ON, Phone: 
905-682-5591 Fax: 905-682-3122 

.2 Alternates: Submit alternates as defined in Section 00 21 13 – Instructions to Tenderers. 

2.2 GLAZED ALUMINUM SECTIONAL OVERHEAD DOORS 

.1 Glazed Sectional Overhead Doors: 511 Series Aluminum Doors by Overhead Door 
Corporation. Units shall have the following characteristics: 

.2 Door Assembly: Stile and rail assembly secured with 1/4 inch (6 mm).diameter through 
rods. 

.1 Panel Thickness: 1-3/4 inches (44 mm). 

.2 Center Stile Width: 21/32 inch (17 mm). 
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.3 End Stile Width: 2-3/4 inches (70 mm). 

.4 Intermediate Rail Pair Width: 1-3/8 inches (35 mm). 

.5 Top Rail Width: 

.1 2-3/8 inches (60 mm). 

.6 Bottom Rail Width: 

.1 2-3/8 inches (60 mm). 

.7 Aluminum Panels: 0.050 inch (1.3 mm) thick, aluminum. 

.8 Stiles and Rails: 6063 - T6 aluminum. 

.9 High cycle spring: 100,000 cycles 

.10 Glazing: 

.1 1/2 inch (12.5 mm) Tempered Insulating glass. 

.11 Finish and Color: 

.1 Anodized Finish: Clear anodized. 

.2 Anodized Finish: Bronze anodized. 

.3 Powder coat finish bronze light. 

.4 Powder coat finish bronze medium. 

.5 Powder coat finish bronze dark. 

.6 Powder Coating Finish: Color as selected by Architect from 
manufacturer's standard colors. 

.12 Hardware: Galvanized steel hinges and fixtures. Ball bearing rollers with 
hardened steel races. 

.13 Lock: Interior galvanized single unit. 

.14 Weatherstripping: 

.1 Flexible bulb-type strip at bottom section. 

.2 Flexible Jamb seals. 

.3 Flexible Header seal. 

.15 Track: Provide track as recommended by manufacturer to suit loading required 
and clearances available. 

.16 Manual Operation: Pull rope. 

.17 Manual Operation: Chain hoist. 

.18 Electric Motor Operation: Provide UL listed electric operator, size and type as 
recommended by manufacturer to move door in either direction at not less than 
2/3 foot nor more than 1 foot per second. Operator shall meet UL325/2010 
requirements for continuous monitoring of safety devices. 

.1 Entrapment Protection: Required for momentary contact, includes radio 
control operation. 

.2 Pneumatic sensing edge up to 18 feet (5.5 m) wide. Constant contact 
only complying with UL 325/2010. 

.3 Electric sensing edge monitored to meet UL 325/2010. 

.4 Photoelectric sensors monitored to meet UL 325/2010. 

.19 Operator Controls: 

.1 Push-button operated control stations with open, close, and stop buttons. 
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.2 Key operated control stations with open, close, and stop buttons. 

.3 Push-button and key operated control stations with open, close, and stop 
buttons. 

.4 Surface mounting. 

.5 Both interior and exterior location. 

.20 Special Operation: 

.1 Pull switch. 

.2 Vehicle detector operation. 

.3 Radio control operation. 

.4 Card reader control. 

.5 Photocell operation. 

.6 Door timer operation. 

.7 Commercial light package. 

.8 Explosion and dust ignition proof control wiring. 

Part 3 EXECUTION 

3.1 EXAMINATION 

.1 Do not begin installation until openings have been properly prepared. 

.2 Verify wall openings are ready to receive work and opening dimensions and tolerances 
are within specified limits. 

.3 Verify electric power is available and of correct characteristics. 

.4 If preparation is the responsibility of another installer, notify Architect of unsatisfactory 
preparation before proceeding. 

3.2 PREPARATION 

.1 Clean adjacent surfaces thoroughly prior to installation. 

.2 Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions. 

3.3 INSTALLATION 

.1 Install overhead doors and track in accordance with approved shop drawings and the 
manufacturer's printed instructions. 

.2 Coordinate installation with adjacent work to ensure proper clearances and allow for 
maintenance. 

.3 Anchor assembly to wall construction and building framing without distortion or stress. 

.4 Securely brace door tracks suspended from structure. Secure tracks to structural 
members only. 

.5 Fit and align door assembly including hardware. 

.6 Coordinate installation of electrical service. Complete power and control wiring from 
disconnect to unit components. 
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3.4 CLEANING AND ADJUSTING 

.1 Adjust door assembly to smooth operation and in full contact with weatherstripping. 

.2 Clean doors, frames, glass and polycarbonate according to manufacturer's instructions. 

.3 Remove temporary labels and visible markings. Do not remove polycarbonate care and 
maintenance label required to maintain warranty. 

3.5 PROTECTION 

.1 Do not permit construction traffic through overhead door openings after adjustment and 
cleaning. 

.2 Protect installed products until completion of project. 

.3 Touch-up, damaged coatings and finishes and repair minor damage before Substantial 
Completion. 

 

END OF SECTION 
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.1 LEED® Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and 
Environmental Design): Green Building Rating System Reference Package For 
New Construction and Major Renovations including Addendum 2007.

.5 Canadian General Standards Board (CGSB).

.1 CAN/CGSB-12.8-[97], Insulating Glass Units.

.2 CAN/CGSB-12.20-[M89], Structural Design of Glass for Buildings.

.3 CAN/CGSB-19.13-[M87], Sealing Compound, One-Component, Elastomeric, 

Chemical Curing.

.6 CSA International (CSA)

.1 CAN/CSA-A440

.2 CAN/CSA-S157 [2005], Strength Design in Aluminum.

.3 CAN/CSA W59.2 [M1991(R2003)], Welded Aluminum Construction.

.7 Environmental Choice Program (ECP)

.1 CCD-45-[1995], Sealants and Caulking Compounds.

.8 Underwriter�s Laboratories of Canada (ULC)

.1 CAN/ULC-S710.1 [2005], Standard for Thermal Insulation � Bead-Applied One 

Component Polyurethane Air Sealant Foam, Part 1: Materials Standard for Thermal 

Insulation - Bead - Applied One Component Polyurethane Air Sealant Foam, Part 1: 

Materials.

1.4 ADMINISTRATIVE REQUIREMENTS

.1 Co-ordination: Co-ordinate work of this Section with work of other trades for proper time and 

sequence to avoid construction delays.

.2 Pre-installation Meeting: Convene pre-installation meeting after Award of Contract and one 

week prior to commencing work of this Section to verify project requirements, substrate 

conditions and coordination with other building sub-trades, and to review manufacturer�s 

written installation instructions.

.1 Co-ordinate with other similar pre-installation meetings

.2 Notify attendees 2 weeks prior to meeting and ensure meeting attendees include as 

minimum:

.1 Owner

.2 Consultant

.3 Glazing subcontractor;

.4 Manufacturer�s Technical Representative.

.3 Ensure meeting agenda includes review of methods and procedures related to 
aluminum window installation including co-ordination with related work.

.4 Record meeting proceedings including corrective measures and other actions 
required to ensure successful completion of work and distribute to each attendee 
within 1 week of meeting.
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1.5 ACTION AND INFORMATIONAL SUBMITTALS

.1 Make submittals in accordance with Contract Conditions and Section [01 33 00   Submittal 
Procedures].

.2 Product Data: Submit product data including manufacturer�s literature for aluminum window 
frames, glazing, components and accessories, indicating compliance with specified 
requirements and material characteristics.

.1 Submit list on window manufacturer�s letterhead of materials, components and 
accessories to be incorporated into Work.

.2 Include product names, types and series numbers.

.3 Include contact information for manufacturer and their representative for this 
Project.

.3 Shop Drawings: Submit drawings stamped and signed by Professional Engineer registered 
or licensed in Province of Ontario, Canada.

.1 Indicate materials and details in full size scale for head, jamb and sill, profiles of 
components, interior and exterior trim, junction between combination units, 
elevations of unit, anchorage details, description of related components and 
exposed finishes, fasteners, and caulking.

.2 Indicate location of manufacturer's nameplates.

.3 Show size and location of seismic restraints. Include seismic design calculations

.4 Samples:

.1 Submit duplicate 300 x 300 mm (12 x 12 inches) sample sections showing 
prefinished aluminum surface, finish, colour and texture, and including frame corner 
details

.2 Submit duplicate 300 x 300 mm (12 x 12 inches) sample sections of insulating glass 
unit showing glazing materials and edge and corner details.

.5 Test Reports:

.1 Submit test reports showing compliance with specified performance characteristics 
and physical properties including air and water infiltration.

.6 Field Reports: Submit manufacturer�s field reports within 3 days of manufacturer 
representative�s site visit and inspection.

.7 Installer Qualifications:

.1 Submit letter verifying installer�s experience with work similar to work of this Section

1.6 CLOSEOUT SUBMITTALS

.1 .Operation and Maintenance Data: Supply maintenance data for windows for incorporation 
into manual specified in Section [01 78 00   Closeout Submittals].
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.2 Record Documentation: In accordance with Section [01 78 00   Closeout Submittals].

.1 List materials used in windows work.

.2 Warranty: Submit warranty documents specified.

1.7 DELIVERY STORAGE AND HANDLING

.1 Delivery and Acceptance Requirements:

.1  Deliver material in accordance with Section 01 61 00   Common Product 
Requirements.

.2 Deliver aluminum windows in manufacturer=s original packaging with identification 
labels intact and in sizes to suit project.

.3 Brace frames to maintain squareness and rigidity during shipment

.2 Material Handling: To AAMA CW-10.

.3 Storage and Handling Requirements: Store materials off ground and protected from 
exposure to harmful weather conditions and at temperature conditions recommended by 
manufacturer.

.1 Material storage: To AAMA CW-10.

.4 Packaging Waste Management: 

.1 Separate and recycle waste packaging materials in accordance with Section [01 74 
19   Construction Waste Management and Disposal].

.2 Remove waste packaging materials from site and dispose of packaging materials at 
appropriate recycling facilities. 

1.8 WARRANTY

.1 Project Warranty: Refer to Contract Conditions for project warranty provisions.

.2 Manufacturer�s warranty: Submit, for Owner�s acceptance, manufacturer�s standard 
warranty document executed by authorized company official. Manufacturer�s warranty is in 
addition to and not intended to limit other rights Owner may have under Contract Conditions.

.3 Warranty period: 5 years commencing on Date of Substantial Performance of Work.

.1 Insulating glass units: [10] years, on Date of Substantial Performance of Work.

Part 2 Products

2.1 MANUFACTURER

.1 Manufacturer: Alumicor Limited, 290 Humberline Drive, Toronto, Ontario, Canada M9W 
5S2, Phone: (416) 745-4222 or (877) ALUMICOR, e-mail: info@Alumicor.com, URL: 
www.Alumicor.com.

2.2 DESCRIPTION

.1 Thermally broken, aluminum framed, windows with double glazed insulating glass units with 
concealed tamperproof fasteners.
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2.3 DESIGN CRITERIA

.1 .Design aluminum components to CAN/CSA S157

.2 Window Classification: To CAN/CSA A440/A440.1.

.1 Air tightness: Fixed.

.2 Water tightness: [B7].

.3 Wind load resistance: [C5].

.4 Condensation resistance: Temperature Index, I=58 minimum.

2.4 WINDOW MATERIALS

.1 Main Frame: Extruded aluminum: To ASTM B221, 6063 alloy with T5 or T6 temper.

.1 Main Frame Depth: 5 ¾.

.2 Interior colour: Anodised Aluminum.

.3 Exterior colour: Anodised Aluminum.

.2 Insulating glass units: In accordance with Section 08 80 50 � Glazing.

2.5 FIXED WINDOWS

.1 Acceptable Material: Alumicor Ltd., FeatureLine 990 Series.

2.6 WINDOW FABRICATION

.1 Fabricate windows to CAN/CSA A440/A440.1.

.1 Do glazing in accordance with Section 08 80 00 � Glazing.

.2 Fabricate aluminum assemblies of extruded sections to sizes and profiles indicated.

.1 Ensure vertical and horizontal members are tubular extrusions designed for shear 
block and/or screw spline corner construction.

.2 Install exterior feature caps as indicated.

.3 Construct units square, plumb and free from distortion, waves, twists, buckles or other 
defects detrimental to performance or appearance.

.1 Brace frames to maintain squareness and rigidity during installation.

.4 Fabricate units square and true with tolerance of plus or minus 1.5 mm (0.06 inches) 
maximum for units with diagonal measurement of 1800 mm (6 feet) maximum and plus or 
minus 3 mm (0.125 inches) maximum for units with diagonal measurement greater than 
1800 mm (6 feet).

.5 Accurately fit and secure joints and corners.

.1 Ensure joints are flush, hairline, and weatherproof.

.6 Face dimensions detailed are maximum permissible sizes.
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.7 Use only concealed tamperproof fasteners

.1 Where fasteners cannot be concealed, countersunk screws finished to match 
adjacent material may be used upon receipt of written approval from Consultant.

.8 Visible manufacturer�s labels are not permitted

2.7 FINISHES

.1 Exterior exposed aluminum surfaces: To AAMA 2605, 3-coat, thermal setting enamel 
consisting of primer, colour coat and clear coat.

.2 Exterior exposed aluminum surfaces: To AA DAF-45-M12C22A31, Architectural Class II, 
clear anodized [10 µm (0.0004 inches)] minimum thickness.

.1 Acceptable material: Alumicor Ltd., Class II Anodic Finish.

.3 Interior exposed aluminum surfaces: To [AAMA 2603, 1-coat pigmented organic thermal 
setting finish] [AAMA 2604, 2-coat.

.1 Acceptable material; PPG Industries Inc., [Duracron] [Duranar].

.4 .Interior exposed aluminum surfaces: To AA DAF-45-M12C22[A41][A44], Architectural 
Class I, anodized [18 µm (0.0007 inches)] minimum thickness coloured [clear].

.1 Acceptable material: Alumicor Ltd., Class I Anodic Finish.

.5 Interior exposed aluminum surfaces: To AA DAF-45-M12C22A31, Architectural Class II, 
clear anodized [10 µm (0.0004 inches)] minimum thickness.

.1 Acceptable material: Alumicor Ltd., Class II Anodic Finish.

2.8 AIR BARRIER AND VAPOUR RETARDER

.1 Equip window frames with site installed [air barrier] [and] [vapour retarder] material for 
sealing to building [air barrier] [and] [vapour retarder] as follows:

.1 Material: identical to, or compatible with, building air barrier and vapour retarder 
materials to provide required air tightness and vapour diffusion control throughout 
exterior envelope assembly.

.2 Material width: adequate to provide required air tightness and vapour diffusion 
control to building [air barrier] [and] [vapour retarder] from interior.

2.9 ACCESSORIES 

.1 Gasketing: To [CCD-45] Black EPDM gaskets.

.2 Setting Blocks: To [CCD-45] and [ASTM D2240], neoprene, Shore A Durometer hardness.

.3 Spacers: To [CCD-45] and [ASTM D2240], neoprene, Shore A Durometer hardness.

.4 Sealant: To [CAN/CGSB-19.13], Class 40, one-component, cold-applied, non-sagging 
silicone.

.1 Acceptable material: Dow Corning 795.

.5 Sealant Bond Breaker: Open cell foam backer rod sized to suit project requirements.
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.6 Flashings: 3mm (0.125 inches) thick aluminum flashing to profiles indicated [and in 
accordance with Section 07 62 00   Sheet Metal Flashing and Trim].

.7 Liquid Foam Insulation: Single component, moisture cure, low expansion rate spray-in-place 
polyurethane liquid foam insulation to ULC-S710.1 and in accordance with manufacturer�s 
written recommendations.

.8 Fasteners: Tamperproof, cadmium plated stainless steel [300] [or] [400] series to meet 
window requirements and as recommended by manufacturer.

2.10 PRODUCT SUBSTITUTIONS

.1 Substitutions: In accordance with Section 01 23 13 - Product Substitution Procedures

.2 Ensure components come from one manufacturer.

Part 3 EXECUTION

3.1 INSTALLERS

.1 Use only installers with 2 years minimum experience in work similar to work of this Section.

3.2 EXAMINATION

.1 Verification of Conditions: Verify that conditions of substrate previously installed under other 
Sections or Contracts are acceptable for window installation in accordance with 
manufacturer�s written instructions.

.1 Visually inspect substrate in presence of Consultant.

.2 Inform Consultant of unacceptable conditions immediately upon discovery.

.3 Proceed with installation only after unacceptable conditions have been remedied 
and after receipt of written approval to proceed from Consultant.

3.3 WINDOW INSTALLATION

.1 Install windows in accordance with manufacturer�s written instructions and to CAN/CSA 
A440/A440.1.

.2 Arrange components to prevent abrupt variation in colour.

.3 Co-ordinate attachment and seal of perimeter vapour retarder in accordance with Section 07 
26 00 � Vapour Retarders.
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.4 Co-ordinate attachment and seal of perimeter air barrier in accordance with Section [07 27 
00 � Air Barriers].

3.4 SILL INSTALLATION

.1 Install aluminum sills with uniform wash to exterior, level in length, straight in alignment with 
plumb upstands and faces.

.2 Cut sills to fit 

.3 Secure sills in place with anchoring devices located at ends [and joints of continuous sills] 
and evenly spaced [600] mm ([24] inches) on centre in between.

.4 Fasten [expansion joint cover plates] [and] [drip deflectors] with tamperproof, self-tapping 
cadmium plated stainless steel screws.

.5 Maintain [6 to 9] mm ([0.25 to 0.375] inches) space between butt ends of continuous sills. 
For sills over 1200 mm in length, maintain 3 to 6 mm space at each end.

3.5 CAULKING

.1 Apply sealant in accordance with Section [07 92 00 - Joint Sealing]. Conceal sealant within 
window units except where exposed use is approved in writing by Consultant.

.2 Seal joints between windows and window sills with sealant. Bed sill expansion joint cover 
plates and drip deflectors in bedding compound.

.1 Caulk between sill upstand and window frame. Caulk butt joints in continuous sills.

3.6 FIELD QUALITY CONTROL

.1 Field  Inspection: Coordinate field  inspection in accordance with Section [01 45 00   Quality 
Control].

.2 Site Installation Tolerances: Install windows square and true with tolerance of plus or minus 
1.5 mm (0.06 inches) maximum for units with diagonal measurement of 1800 mm (6 feet) 
maximum and plus or minus 3 mm (0.125 inches) maximum for units with diagonal 
measurement greater than 1800 mm (6 feet).

.3 Manufacturer�s Services:

.1 Coordinate manufacturer�s services with Section [01 45 00 - Quality Control].

.2 Submit to Consultant a written agreement from the manufacturer to perform the 
manufacturer�s services.

.3 Schedule manufacturer�s review of work procedures at stages listed:

.1 Product Application: [1] off site review[s].
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.2 Fabrication and Handling: [1] review[s] at authorized installers fabrication 
facilities.

.3 Installation: [3] site reviews at [commencement of Work] [50% completion 
of Work] [Upon completion of Work].

.4 Submit manufacturer�s written reports to Consultant describing: 

.1 The scope of work requested.

.2 Date, time and location.

.3 Procedures performed.

.4 Observed or detected non-compliances or inconsistencies with 
manufacturers� recommended instructions.

.5 Limitations or disclaimers regarding the procedures performed.

.6 Obtain reports within seven days of review and submit immediately to 
Consultant.

3.7 CLEANING

.1 Progress Cleaning: Perform cleanup as work progresses [in accordance with Section 
01 74 00 - Cleaning and Waste Management].

.1 Remove sealant and caulking drippings as work progresses.

.2 Leave work area clean end of each day.

.2 Final leaning: Upon completion, remove surplus materials, rubbish, tools, and equipment [in 
accordance with Section 01 74 00 � Cleaning and Waste Management].

.3 Waste Management: 

.1 Co-ordinate recycling of waste materials with 01 74 19   Construction Waste 
Management and Disposal.

.2 Collect recyclable waste and dispose of or recycle field generated construction 
waste created during construction or final cleaning related to work of this Section.

.3 Remove recycling containers and bins from site and dispose of materials at 
appropriate facility.

3.8 PROTECTION

.1 Protect installed windows and components from damage during construction.

.2 Repair damage to adjacent materials caused by aluminum window installation.

END OF SECTION
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Part 1 General 

1.1 RELATED SECTIONS 

.1 Section 01 33 00 - Submittal Procedures. 

.2 Section 01 74 19 - Construction/Demolition Waste Management And Disposal. 

.3 Section 01 78 00 - Closeout Submittals. 

.4 Section 06 20 00 - Finish Carpentry. 

.5 Section 06 40 00 - Architectural Woodwork. 

1.2 REFERENCES 

.1 American National Standards Institute (ANSI) 

.1 ANSI 208.1-[99], Particleboard. 

.2 ANSI A208.2-[02],  Medium Density Fibreboard (MDF) for Interior Applications. 

.2 American Society for Testing and Materials International, (ASTM) 

.1 ASTM D2832-[92(R1999)], Standard Guide for Determining Volatile and 
Nonvolatile Content of Paint and Related Coatings. 

.2 ASTM D5116-[97], Standard Guide For Small-Scale Environmental Chamber 
Determinations of Organic Emissions From Indoor Materials/Products. 

.3 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-71.20-[M88], Adhesive, Contact, Brushable. 

.4 Canadian Standards Association (CSA International) 

.1 CSA O112-[M1977(R2001], Standards for Wood Adhesives. 

.2 CSA O112.5-1.1-Series-M-[1977(R2001)], Urea Resin Adhesives for Wood 
(Room- and High-Temperature Curing). 

.3 CSA O112.7-1.1-Series M-[1977(R2001)], Resorcinol and Phenol-Resorcinol 
Resin Adhesives for Wood (Room- and Intermediate-Temperature Curing). 

.4 CSA O121-[M1978(R1998)], Douglas Fir Plywood. 

.5 CAN/CSA O141-[91(R1999)], Softwood Lumber. 

.6 CSA O151-[M1978(R1998)], Canadian Softwood Plywood. 

.7 CSA O153-[M1980(R1998)], Poplar Plywood. 

.5 National Electrical Manufacturers Association (NEMA) 

.1 NEMA LD3-[2000], High Pressure Decorative Laminates. 
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1.3 SUBMITTALS 

.1 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and data sheet in 
accordance with Section 01 33 00 - Submittal Procedures. 

 

.2 Submit two copies of WHMIS MSDS - Material Safety Data Sheets in accordance 
with Section 01 33 00 - Submittal Procedures. Indicate VOC's for adhesives, 
solvents and cleaners. 

.2 Samples: 

.1 Submit samples in accordance with Section 01 33 00- Submittal Procedures. 

.2 Submit duplicate samples of joints, edging, cutouts and postformed profiles. 

.3 Manufacturer's Instructions: 

.1 Submit manufacturer's installation instructions. 

.4 Closeout Submittals: 

.1 Provide maintenance data for laminate work for incorporation into manual 
specified in Section 01 78 00 - Closeout Submittals. 

1.4 QUALITY ASSURANCE 

.1 Test Reports: Certified test reports showing compliance with specified performance 
characteristics and physical properties. 

.2 Certificates: Product certificates signed by manufacturer certifying materials comply with 
specified performance characteristics and criteria and physical requirements. 

.3 Pre-installation Meetings: Conduct pre-installation meeting to verify project requirements, 
manufacturer's installation instructions and manufacturer's warranty requirements. 

1.5 DELIVERY, STORAGE, AND HANDLING 

.1 Storage and Protection: 

.1 Deliver, handle, store and protect materials of this section in accordance with 
Section 01 61 00 - Common Product Requirements. 

.2 Maintain relative humidity between 25 and 60% at 22 degrees C during storage 
and installation. 

1.6 WASTE MANAGEMENT AND DISPOSAL 

.1 Divert wood cut-offs from landfill by disposal into on-site wood recycling bin.  

.2 Divert reusable materials for reuse at nearest used building materials facility or similar 
type facility. 

.3 Divert unused caulking, sealants, surface coatings and adhesive materials from landfill 
through disposal at a special wastes depot. 
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Part 2 Products 

2.1 MATERIALS 

.1 Laminated plastic for flatwork:  

.1 1.6 mm thick, based on colour ranges shown on drawings. 

.2 Plywood core: to CSA O121, CSA O151, CSA O153 solid two sides, 19 mm thick. 

.3 Particleboard core: to ANSI 208.1, sanded faces, of thickness indicated. 

.4 Laminated plastic adhesive: contact adhesive to CAN/CGSB-71.20, 

.5 Draw bolts and splines: as recommended by fabricator. 

2.2 FABRICATION 

.1 Comply with NEMA LD 3, Annex A. 

.2 Obtain governing dimensions before fabricating items which are to accommodate or abut 
appliances, equipment and other materials. 

.3 Ensure adjacent parts of continuous laminate work match in colour and pattern. 

.4 Veneer laminated plastic to core material in accordance with adhesive manufacturer's 
instructions. Ensure core and laminate profiles coincide to provide continuous support 
and bond over entire surface.  

.5 Form shaped profiles and bends as indicated, using postforming grade laminate to 
laminate manufacturer's instructions. 

.6 Use straight self-edging laminate strip for flatwork to cover exposed edge of core 
material. Chamfer exposed edges uniformly at approximately 20 degrees. Do not mitre 
laminate edges. 

.7 Apply laminate backing sheet to reverse side of core of plastic laminate work. 

.8 Apply laminated plastic liner sheet where indicated. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: Comply with manufacturer's written data, including product technical 
bulletins, product catalogue installation instructions, product carton installation 
instructions, and data sheets. 

3.2 INSTALLATION 

.1 Install work plumb, true and square, neatly scribed to adjoining surfaces. 

.2 Make allowances around perimeter where fixed objects pass through or project into 
laminated plastic work to permit normal movement without restriction. 



WEGO Service Garage Addition Section 12 36 23 
Client: Niagara Parks Commission PLASTIC LAMINATE COUNTERTOPS 
Project No.: 24-006 Page 4 
  

 

   
Raimondo + Associates Architects Inc. 

.3 Use draw bolts and splines in countertop joints. Maximum spacing 450 mm on centre, 
75mm from edge. Make flush hairline joints. 

.4 Provide cutouts for inserts, grilles, appliances, outlet boxes and other penetrations. 
Round internal corners, chamfer edges and seal exposed core. 

.5 At junction of laminated plastic counter back splash and adjacent wall finish, apply small 
bead of sealant. 

.6 Site apply laminated plastic to units as indicated. Adhere laminated plastic over entire 
surface. Make corners with hairline joints. Use full sized laminate sheets. Make joints only 
where indicated. Slightly bevel arrises. Cap exposed edges with anodized aluminum 
extrusions. 

.7 For site application, offset joints in plastic laminate facing from joints in core. 

3.3 PROTECTION 

.1 Cover finished laminated veneered surfaces with heavy kraft paper or put in cartons 
during shipment. Protect installed laminated surfaces by approved means. Do not 
remove until immediately before final inspection. 

3.4 CLEANING 

.1 Perform cleaning after installation to remove construction and accumulated 
environmental dirt. 

.2 Perform care and cleaning with NEMA LD 3, Annex B. 

.3 Remove traces of primer, caulking, epoxy and filler materials; clean doors and frames . 

END OF SECTION 
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PART 1: GENERAL 
 
1.1 GENERAL REQUIREMENTS 

.1 Conform to requirements specified under Division 1. 
 
1.2  SCOPE OF THE WORK 

.1  Work Included 
 

Provide all plant, labour, equipment and materials to carry out the work of this section. 
The work includes, but is not limited to, the following: 

 
- Grubbing, stripping and stockpiling of topsoil  
- Excavation and disposal 
- Backfill and compaction 
- Rough grading to make ready for application of topsoil for seed or sod 
- Removal and disposal of existing foundations. 

 - Dewatering Perimeter drainage 
 

 .2  Related Work Specified Elsewhere 
 

.1 Cast-in-Place Concrete - Section 03 30 00 
 

.2 Excavations and Backfill for Mechanical & Electrical Services - Division 15 & 16. 
 

.3 Asphalt – by Civil Consultant 
 

.4 Concrete Walks and Curbs – by Civil Consultant 
 

.5 Site Services – by Civil Consultant 
 

.6 Finish Grading and Landscaping – by Landscape Consultant 
 

.7 Underfloor insulation – Section 7 
       
 
1.3 APPLICABLE STANDARDS 

.1 Ontario Building Code. 
 

.2 The Construction Safety Act, local by-laws and all other regulations of the Ontario Ministry 
of Labour relating to the work of this Section. 

 
.3 OPSS Forms 1010, and 1010, Material Specification for Aggregates-General and 

Granular A, B, M, and Select respectively. 
 

1.4  SUB-SURFACE CONDITIONS 
.1 The buildings foundations have been designed for a bearing resistance (SLS) of 144 kPa 

(3000 psf) and a factored bearing resistance (ULS) of 190 kPa (4000 psf) on undisturbed 
native soil U.N.O on plan. All bearing resistances are to be verified by a geotechnical 
investigation after excavation and reported to VBSA. 

 
.2 The information given in this report was obtained for the use of the Owner in the 

execution of the design. It is presented in good faith to assist the Contractor. No 
guarantee is made or implied as to its detailed accuracy for every site location.  It is 
incumbent upon the Contractor to make any additional tests to obtain any additional 
information deemed necessary for the proper execution of the work, at no additional cost 
to the Owner. 
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1.5 DRAWINGS 

.1 Examine the drawings forming a part of this Contract and conform to the requirements of 
all such drawings. 

 
1.6 SHOP DRAWINGS 

.1 Submit shop drawings in accordance with the General Conditions for any shoring 
schemes proposed, for review by the Consultant. 

 
.2 Shop drawings are to bear the stamp of a Professional Engineer licensed to practice in 

Ontario and who has experience in this type of work.   
 

.3 The Consultant's review of shop drawings will not relieve the Contractor of his 
responsibility for ensuring that his work is complete, accurate and in accordance with the 
drawings and specifications 

 
 
1.7 COORDINATION AND COOPERATION 

.1 Coordinate the work of this Section with the work of all other Sections in accordance with 
the General Conditions. 

 
.2 Coordination and cooperation is particularly important with Landscaping, Asphalt Paving, 

Cast-in-Place Concrete, and excavation for Mechanical Electrical trades. 
 
1.8 EXAMINATION 

.1 Examine the site for the purpose of determining the conditions prevailing there, which 
may affect the work of this Section, including available access to the site, existing 
contours, existing services, etc. 

 
.2 Determine the nature and locations of all existing services below and above ground, 

which may affect the work of this Section. 
 
1.9 SPECIAL CONDITIONS 

.1 The Contractors attention is drawn to existing grade elevations in the vicinity of the new 
building. After removal of topsoil, soft spots, and otherwise unsuitable material the 
Contractor must manage existing site excavated materials, and imported materials, to 
bring grades up to finished elevations shown Architectural drawings.  

 
1.10  PRICES 

.1  Unit Prices 
 

.1 Provide unit prices for items listed in tender form 
 

.1 Include all costs as outlined in Division 1 
 

.2 Additional payment will not be made for accidental over-excavation by 
the Contractor. 

 
PART 2: PRODUCTS 
 
2.1 MATERIALS 

.1 Granular Fills - Class `A' and Class `B': 
 

Imported in accordance with current OPSS Form 1010. with the added requirement that 
material to be deposited within the building must be clean with no asphalt or other 
contaminates on or mixed with the soil. Granular ‘B’ material to have a maximum 
aggregate size of 50mm. 
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.2 Granular Fill - Class PR: 
 

Imported, well-graded, compactable stony pit-run granular material with a maximum 
aggregate size of 50mm and a maximum 8% silt fraction as approved by the soils 
consultant. 

 
.3 Site Excavated Sand Material: 

 
Existing excavated on-site native sand to gravelly silt (approved by the geotechnical 
consultant) may be stockpiled for reuse as engineered fill provided that the soil is within 
3% of the optimum moisture content. (Note that the moisture content and compactability 
of the fill material may have to be adjusted by drying out the material and /or mixing with 
other material prior to its use as backfill.) 
 

.4 Crushed Clear Stone: 
 

Clean, screened crushed stone, well graded in size between 10mm and 25mm, with 
sufficient angular particles rather than round, to ensure proper compaction.   

 
.5 Granular materials shall be free draining and not susceptible to frost action as determined 

by current M.T.C. Standards. All granular materials to be used within the building shall 
also be free of asphalt or other contaminates on or mixed with the soil. 

 
.6 Submit representative samples of each class of proposed material to the Inspection 

Company for testing and approval for use on this project.  Mark samples as to source of 
supply, including pit locations. 

 
.7 Supply only those materials approved for use on this project by the Inspection Company. 

 
.8 Lean Concrete Fill 

 
15Mpa with 125mm slump 
 

.9 Weeping Tile: – 100mm diameter perforated Big-O, or approved equal. 
 

.10 Geotextile Fabric: - Terrafix 270R or equal. 
 
2.2 FABRICATION 

.1 Mixing, transportation, placing, curing, and protection of concrete in accordance with 
Division 3  

 
2.3 SOURCE QUALITY CONTROL 

.1 All materials shall be subject to test and inspection by a Testing and Inspection Company 
appointed by the Owner. 
 

.2 Cost of testing will be paid by the Owner. 
 

.3 Provide access to pits or quarries for the personnel of the Inspection Company. 
 

.4 Provide representative samples of materials as may be required by the Inspection 
Company at no additional cost to the Owner. 

 
PART 3:   EXECUTION  
 
3.1 GRUBBING AND CLEARING 

.1 Grub and clear the site of trees, shrubs, existing foundations to be removed, debris and 
obstructions, unless clearly noted elsewhere to be retained. 
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.2 Remove and dispose of all material listed in items A. away from the site. 

 
3.2 STRIPPING AND STORAGE OF TOPSOIL 

.1 Carefully strip the topsoil from areas affected by new construction.  
 

.2 Stockpile the topsoil on the site at a location or locations approved by the Architect for 
later use on this project. At the completion of construction, excess material is to be 
removed from site at the Contractor’s expense. 

 
.3 Maintain topsoil stockpiles separate from any other stockpiles and protect from 

contamination. 
 

.4 Prevent silt runoff from stockpiles and site with the use of silt fences and/or straw bale 
barricades. 

 
3.3 EXCAVATION FOR FOOTINGS  

.1 Footings are designed for a maximum Serviceability Limit State (SLS) bearing 
pressure of 144 kPa (3,000 psf), and an Ultimate Limit State (ULS) bearing pressure 
of 190 kPa (4000 psf) on undisturbed native very dense silt till as stated in the 
geotechnical report. 

 
.2 Notify the Engineer of any unusual soil conditions encountered during excavation so that 

corrective action may be taken, if necessary. 
 

.3 Where excavations for footings are accidentally over-excavated, fill the over-excavated 
portion with lean concrete fill to the founding elevation shown on the plans, at no 
additional cost to the Owner. 

 
.4 Provide excavations for footings of sufficient width for the construction and inspection of 

formwork and the satisfactory and safe execution of the work.  In general, provide not less 
than 450 clear of all construction. 

 
.5 Trim the bottom of all excavations true to line and grade, and remove all loose, wet, soft 

or unsatisfactory material.  
 

.6 Install footings at lower elevations prior to installing adjacent footings at higher elevations 
to ensure that bearing capacity of upper levels is not adversely disturbed. 

 
.7 Notify the Testing Company when each phase of the excavation is completed so that 

bearing surfaces may be inspected. 
 

.8 All excavations into native subsoil are to be carried out using a smooth-blade bucket to 
preclude disturbance of the subgrade by normal bucket teeth. 

 
.9 Protect all soils supporting footings and slab on grade against penetration of frost and rain 

before, during and after placement of concrete.   
 

.10 Unless noted otherwise on plan the drawings indicate footings bearing down onto the 
approved native till material at elevation bubbles indicated on the Foundation Plan. 

 
.11 Below slab-on-grade areas, remove all recycled asphalt, along with all organic, soft, wet, 

frozen and otherwise deleterious materials within the perimeter of the building footprint.  
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.12 Wet founding surfaces sensitive to disturbance shall be covered with a 50mm mat of lean 
mix concrete immediately after they are exposed and approved in order to protect the 
integrity of the subgrade from disturbance due to construction activities and ponding 
water. 

 
.13 After construction of forms minimize disturbance of subgrade within footing forms. If soils 

within footings become disturbed remove all loose material with hand shovels down to 
sound soil. 

 
3.4 PUMPING AND DEWATERING 

.1 Keep all excavations, pits and trenches free from accumulations of water from all sources, 
including ground water, rain and surface water, at all times by pumping or other methods 
satisfactory to the Geotechnical Engineer.  
 

.2 Conduct dewatering operations, when required, in such a manner as to avoid damage to 
work under construction or existing adjacent structures and so as not to weaken the 
strength of bearing soils or to endanger the stability of banks or slopes. 

 
3.5 BACKFILL AND COMPACTION  

.1 After the construction of footings, walls or piers, and the approval of the work by the 
Consultant, backfill and compact interior side of foundation walls with granular ̀ B' material 
compacted to 98% SPMDD to the elevations shown on the drawings. 
 

.2 Backfill and compact in equal lifts on each side of walls below grade. Maximum grade 
difference on opposite sides of wall is not to exceed 450. Do not backfill basement walls 
that are to be laterally supported at the top of the wall until such lateral support, in the 
form of the first-floor framing, is cast and cured. 

 
.3 Deposit and spread granular materials in uniform layers not exceeding 300 (loose 

measurement) in depth. 
 

.4 Compact all granular materials to not less than 98% of Standard Proctor Maximum Dry 
Density, except as noted on drawings or specifications. Maintain optimum water content 
for proper compaction by the addition of water as required. 

 
.5 Compact using approved vibratory plate tampers or vibratory rollers, except when working 

close to silt or other materials which may be adversely affected by vibration; in which 
case, use approved non-vibratory rollers to avoid disturbance of the sub-grade. 

 
.6 Immediately below sidewalks, place a 150 layer of Granular `A' compacted to 98% of 

Standard Proctor Maximum Dry Density. 
 

.7 Backfill below landscaped areas on the exterior side of the wall exclusive of the basement 
area can consist of approved site excavated native sands materials, approved pit run, or 
granular ‘B’ materials compacted in 300 lifts to 96% standard proctor maximum dry 
density. Slope grade away from the building as shown on Architectural site plan and 
building sections. 

 
.8 Backfill exterior side of all foundation walls below sidewalks can consist of approved site 

excavated native sand, approved free draining pit run material, or imported granular ‘B’, 
compacted in 300 deep lifts to 98% standard proctor maximum dry density. Backfill to 
extend up to the underside of a 150 granular ‘A’ layer below the sidewalk. 

 
.9 Backfill on the exterior side of the foundation walls below paved areas can consist of 

approved site excavated native sand, approved free draining pit run material, or imported 
granular ‘B’, placed and compacted in 300 deep lifts to 98% maximum standard proctor 
maximum dry density. Backfill to extend up to the underside of pavement granular base. 
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.10 Protect all fill materials supporting slab on grade against penetration of frost and rain   

before during and after placement of concrete. 
 

.11 Refer to typical details for backfill adjacent to basement wall below landscaped areas for 
minimum width of free draining granular material. This material can consist of approved 
site excavated native sand, approved pit run materials, or imported granular ‘B’, placed 
and compacted in 300 deep lifts to 98% maximum standard proctor maximum dry density. 

 
.12 Place weeping tile behind all basement and retaining walls as indicated in typical detail. 

Completely wrap geotextile fabric around stone cover and lap a minimum of 16” (400mm). 
 

3.6 SUB-FLOOR GRANULAR FILL 
.1 Proof roll all existing fill materials with a minimum 1.2m diameter heavy roller and sub-

excavate any spongy, soft or wet spots. 
 

.2 Provide a minimum of 200 of compacted clear stone under the slab-on-grade. 
 

.3 Fill below clear stone layer to consist of Granular ‘B’ material down to approved subgrade 
for footings bearing on undisturbed soil. Compact Granular ‘B’ in 300 maximum loose lifts 
to 98% standard proctor maximum dry density. 

 
.4 Take care not to damage any underfloor mechanical and electrical systems. 

 
.5 Remove clay, silt, dirt, and construction debris from the granular layers. 

 
.6 Ensure all electrical and mechanical piping runs in granular layers below the underside of 

the floor slab. 
 

.7 In areas where continuous sub-floor insulation is required grade and compact flat such 
that there are no gaps or voids between the insulation and finished sub floor grading. If 
necessary, use well graded sand materials that can be more closely graded after 
compaction such as to eliminate any such gaps below insulation layer.   

 
3.7 GRADING 

.1 Rough grade outside the foundation walls (where applicable) to the lines and grades 
shown on the final site plan. 

 
.2 Rough grade to within 150 below the underside of exterior sidewalks and place layer of 

Granular `A' 
 
3.8 FIELD QUALITY CONTROL 

.1 All materials and workmanship shall be subject to test and inspection by a Testing and 
Inspection Company appointed by the Consultant. 
 

.2 The cost of testing, except as noted in paragraph 3.8.3 will be paid through a cash 
allowance. 

 
.3 Material or workmanship which fails to achieve the specified standards shall be re-

compacted or replaced as directed by the Consultant and additional tests made.  The cost 
of such additional testing and the cost of remedial action shall be at no additional cost to 
the Owner. 

 
.4 The foundation subgrade will be inspected by the Inspection Company immediately 

following final preparation of the excavation by the Contractor.  The Inspection Company 
may direct that the depth of excavation be increased to reach a competent bearing 
stratum if existing soil conditions at the specified elevation are not satisfactory. 
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3.9 CLEAN-UP 

.1 At the completion of the work in this Section, remove from the site any excess materials, 
debris and equipment. 

 
 
 

END OF SECTION 31 23 00 
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List of Drawings Schedule 

The following is the list of drawings sheets included for this project which have been attached to 
this RFP document: 
 

• 24175 S1.0 to S5.5 Structural   
• WEGO Garage Addition- Phase 1 A0-000 to A9-300 
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CIP concrete wall (see structural for thickness)

exterior waterproofing: 
blueskin wp (or comparable)
delta ms foundation protection membrane
min. R-15 continuous 3" rigid insulation on exterior (see plan 
for locations)

metal stud (non-loadbearing)

13 mm (1/2") gwb
92 mm (3 5/8") metal studs @ 406 mm (16") o/c
13 mm (1/2") gwb

Shaft Wall (non-loadbearing)

16 mm (5/8") gwb - type x 
64 mm (2 1/2") CGC C-H studs, 25 ga. spaced 610mm (24") o/c
25 mm (1") thick by nom. 610 mm (24") wide gyp. liner panels 
friction fit

Concrete Masonary (loadbearing) & (Non loadbearing)

200mm (8") CMU (see structural for thickness)
&
250mm (10") CMU (see structural for thickness)

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

W01

R10

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

P01

FIRE RATING
STC RATING
ULC LISTING

R-VALUE
1 HR

U415

SW1

FIRE RATING
STC RATING
ULC LISTING

R-VALUE
2 HR

W03

CAN/ULC-S101 
Certified for Canada

metal stud (non-loadbearing)

16 mm (5/8") gwb - type-x (taped)
16 mm (5/8") gwb - type-x
150 mm (6 in.) deep, 20 ga. steel stud spaced max. 610 mm (24 in.) 
o/c
mineral wool batt insulation
16 mm (5/8") gwb - type-x
16 mm (5/8") gwb - type-x (taped)

note: only one electrical device box per stud cavity

(OBC SB-2 - Assembly S9a)

FIRE RATING
STC RATING
ULC LISTING

R-VALUE
2 HR
59

DW2a

metal stud (non-loadbearing)

13 mm (1/2") gwb
92 mm (3 5/8") metal studs @ 406 mm (16") o/c
13 mm (1/2") gwb

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

P10

metal stud (non-loadbearing)

13 mm (1/2") gwb
92 mm (3 5/8") metal studs @ 406 mm (16") o/c
13 mm (1/2") gwb

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

P06b

metal stud (non-loadbearing)

13 mm (1/2") gwb
92 mm (3 5/8") metal studs @ 406 mm (16") o/c
13 mm (1/2") gwb

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

P09

metal stud (non-loadbearing)

13 mm (1/2") gwb
92 mm (3 5/8") metal studs @ 406 mm (16") o/c
13 mm (1/2") gwb

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

P05aPrefabricated Structural Steel System
 (Refer to structural for more infromation)

Structure Steel System : 

Z-Girt channel system, per prefabrricated system

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

W05

Insulated Metal Panel (non-loadbearing)
(Refer to specifications for more information)

Assembly: 
1 mm (1/8") - Exterior metal panel
127mm (5") - Insulation Foam by "Kingspan's QuadCore Technology" 
1 mm (1/8") - Exterior metal panel

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

W07

40

1 layer of 13 mm (1/2") gypsum board

22 mm (7/8") furring channel
16 mm (5/8") gwb - type-x 
16 mm (5/8") gwb - type-x

Typ. all corridors unless noted
2x4 scored tile
selection by owner

(OBC SB-2 TABLE 2.3.12)

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

C01a

FIRE RATING
STC RATING
ULC LISTING

R-VALUE
1 HR

C05a

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

SAT1

CIP Radiant Heated Slab on Grade

-150mm cast in-place concrete slab smooth surface finish
- 2 layers of Welded Wire Fabric (see structural for reinforcing).
- cont. 10 mil. poly vapour barrier
- 51mm (2") rigid insulation (R10) for 610mm (24") of building 
exterior at u/s of slab. 
- 300mm Layer of Granular "A" (see structural for backfill options). 

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

FL1

R10

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

FL2 Precast Hollowcore slab (non-loadbearing)

- 25mm Concrete Topping Smooth Finish.
- 290mm hollowcore precast concrete slab. 
(Refer to structural for more information).
*Contractor to send over shop drawings for review prior to 
installation*
 

2 ply modified bitumen roofing membrane
75 mm (3") insulation board (see specifications)
38 mm (1 1/2") polystyrene insulation (R7.5)
50 mm (2") polystyrene insulation (R10)
50 mm (2") polystyrene insulation (R10)
50 mm (2") polystyrene insulation (R10)
1 1/2" metal decking

FIRE RATING
STC RATING
ULC LISTING

R-VALUE

R01a

35
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Author

Checker

Assemblies + Legends

A0-100

24-006

Niagara Parks Commission

7805 Niagara River Pkwy, Niagara Falls, ON

WEGO Garage Addition-
Phase 1

 # Pound OR Number    
& And    
@ At    
ACT Acoustic Ceiling Tile    
AD Area Drain    
AFF Above Finished Floor    
ALUM Aluminum    
ANOD Anodized    
BSMT Basement    
BYND Beyond    
BOT Bottom    
CIP Cast In Place    
CHNL Channel    
CJ Control Joint    
CLG Ceiling    
CLR Clear    
CMU Concrete Masonry Unit    
COL Column    
COMPR Compressible    
CONC Concrete    
CONT Continuous    
CPT Carpet    
CT Ceramic Tile    
CTYD Courtyard    
DBL Double    
DEMO Demolish or Demolition    
DIA Diameter    
DIM Dimension    
DIMS Dimensions    
DN Down    
DR Door    
DWG Drawing    
EA Each    
EJ Expansion Joint    
EL Elevation    
ELEC Electrical    
ELEV Elevator or Elevation    
EPDM Ethylene Propylene Diene M-Class (Roofing)    
EQ Equal    
EXIST Existing    
EXP JT Expansion Joint    
EXT Exterior    
FD Floor Drain or Fire Department    
FEC Fire Extinguisher Cabinet    
FIXT Fixture    
FLR Floor    
FM Filled Metal    
FO Face Of    
FND Foundation
GA Gauge    
GALV Galvanized    
GWB Gypsum Wall Board
HC Hollow Core    
HI High   
HM Hollow Metal
HP High Point    
HR Hour    
HVAC Heating, Ventilating, And Air Conditioning
IRGWB Impact Resistant Gypsum Wall Board    
ILO In Lieu Of    
INSUL Insulated or Insulation    
INT Interior    
LO Low    
MAX Maximum    
MO Masonry Opening   
MECH Mechanical    
MEMBR Membrane    
MIN Minimum    
MRGWB Moisture-Resistant Gypsum Wall Board    
MTL Metal    
NIC Not In Contract    
NO Number    
NOM Nominal    
OC On Center    
OH Opposite Hand    
OZ Ounce    
PCC Pre-Cast Concrete    
PLUMB Plumbing    
PLYD Plywood    
PT Pressure Treated    
PNT Paint or Painted    
PVC Polyvinyl Chloride   
RBR Rubber    
RCP Reflected Ceiling Plan    
RD Roof Drain    
REQD Required    
RM Room    
SIM Similar    
SPEC Specified OR Specification    
SPK Sprinkler or Speaker    
SSTL Stainless Steel    
STC Sound Transmission Coefficient    
STL Steel    
STRUCT Structure or Structural    
T&G Tongue And Groove    
TELE Telephone    
TLT Toilet    
TO Top Of    
TOC Top Of Concrete    
TOS Top Of Steel    
TPD Toilet Paper Dispenser    
T/D Telephone/Data    
TYP Typical    
UNO Unless Noted Otherwise    
U/S Underside    
VIF Verify In Field    
VP Vision Panel    
W/ With   
WD Wood    

1.
2.
3.
4.

5.

WALL TYPE ASSEMBLY NOTES

REFER TO STRUCTURAL DWGS FOR REINFORCEMENT.
SEE SPECIFICATIONS FOR TRANSITION MEMBRANES.
REFER TO FINISH SCHEDULE FOR ALL FINISHES.
ALL WALLS EXTEND TO U/S OF ROOF DECK OR FLOOR STRUCTURE ABOVE UNLESS 
NOTED OTHERWISE.
ALL GWB MATERIALS TO RECIEVE 1 COAT PRIME + 2 COATS OF PAINT - UNLESS 
NOTED OTHERWISE.

1.

2.
3.
4.
5.

6.

7.

8.

9.
10.

11.
12.
13.

OVERALL PROJECT GENERAL NOTES:

ALL DRAWINGS ARE TO BE READ AS A COMPLETE PACKAGE, INCLUDING 
COORDINATION WITH THE SPECIFICATIONS.
FOR ALL MECHANICAL SERVICES REFER TO MECHANICAL PLANS
FOR ALL STRUCTURAL SERVICES REFER TO STRUCTURAL PLANS
FOR ALL ELECTRICAL SERVICES REFER TO ELECTRICAL PLANS.
EXTERIOR WALL DIMENSIONS SHOWN ARE TAKEN TO THE EXPOSED FACE OF 
MASONRY VENEER, INSIDE FACE OF CONCRETE BLOCK AND THE CENTERLINE OF 
OPENING UNLESS NOTED OTHERWISE.
INTERIOR DIMENSIONS SHOWN ARE TAKEN TO THE FACE OF WOOD STUD, 
CONCRETE BLOCK AND THE CENTERLINE OF PLUMBING FIXTURES UNLESS NOTED 
OTHERWISE. 
ALL EXPOSED INTERIOR GWB FINISHES SHALL BE TAPED, FILLED, SANDED AND 
MADE GOOD FOR FINISH UNLESS NOTED OTHERWISE.
REFER TO DRAWINGS A0-100 & A0-101 FOR REQUIRED FIRE SEPARATIONS AND 
FIRE RESISTANCE RATINGS OF FLOORS AND SUPPORTING ASSEMBLIES
REFER TO FLOOR PLANS FOR ALL DOOR AND SCREEN NUMBERS & LOCATIONS. 
REFER TO DRAWING & SPECS FOR INTERIOR FINISH SCHEDULE AND  CEILING 
HEIGHTS.
ALL DIMENSIONS TO BE SITE VERIFIED.
FINISH ALL SIDES ON 1/2 HEIGHT WALLS.
UNDERSIDE OF ALL STAIRWELLS TO BE FINISHED WITH 5/8" GYPSUM BOARD ON 
7/8" FURRING CHANNELS @ 24" ON CENTRE

1.

2.
3.
4.
5.

6.

7.

8.

9.

GENERAL CEILING NOTES:

FURTHER INFORMATION ON CEILINGS AND FINISHES REFER TO ROOM FINISH 
SCHEDULE IN SPECS.
REFER TO SPECIFICATIONS FOR DESCRIPTION OF CEILING TILE TYPES.
REFER TO ELECTRICAL DRAWINGS FOR LIGHTING TYPE DESCRIPTIONS
REFER TO MECHANICAL DRAWINGS FOR AIR DIFFUSER AND VENT DESCRIPTIONS
REFER TO DRAWING A0.1 & A0.2 FOR REQUIRED FIRE SEPARATIONS AND FIRE 
RESISTANCE RATINGS OF FLOORS AND SUPPORTING ASSEMBLIES.
REFER TO DRAWING A2.0 FOR EXTERIOR AND INTERIOR WALL TYPES LEGEND, 
RELATED NOTES AND ABBREVIATIONS.
REFER TO DRAWINGS A2.0 - A2.5 FOR ALL DOOR AND SCREEN NUMBERS & 
LOCATIONS. 
REFER TO ELEVATIONS DRAWING A3.0 & A3.1 FOR WINDOW TAGS AND EXTERIOR 
FINISH SCHEDULE.
REFER TO SPECS FOR INTERIOR FINISH SCHEDULE AND  CEILING HEIGHTS.

Wall Type Legend

Ceiling Type Legend

Floor Type Legend

Roof Type Legend
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BUILDING ENVELOPE REQUIREMENTS- SB-10- Niagara Falls- 3600 Degree Day Below 18 Degs

CLIMATE ZONE 5 (NON-RESIDENTIAL)- Table 5.5-5 in 2017- supercedes Table 5.5-5 in 2013

OPAQUE ELEMENTS:                                                                                 MAX.U                     MAX. R-VALUE

ROOF (INSULTATION ENTIRELY ABOVE DECK) U-0.039 R37.5 CI  (Min. R-35) 
WALLS ABOVE GRADE (OTHER) U-0.080 R40 CI     (Min. R13 +R12 CI)
WALLS BELOW GRADE (BELOW GRADE WALL) C-0.092 R15 CI    (Min. R15)
SLAB ON GRADE (UNHEATED) F-0.540 R15 CI    (Min. R10) 

OPAQUE DOORS (SWINGING)                                             U-0.45

FENESTRATION:                                                                                       MAX.U                MAX. SHGC

NON-METAL FRAMING U-0.29                   0.4
METAL FRAMING (CURTAINWALL/ STOREFRONT) U-0.38                   0.4
METAL FRAMING (ENTRANCE DOOR) U-0.69                   0.4
METAL FRAMING U-0.45                   0.4



1 HOUR FIRE RESISTANCE 
RATING

EXIT

FIRE SAFETY PLAN LEGEND

# # OF OCCUPANTS

# OF OCCUPANTS EXITING 
THROUGH DOORS

PATH / DIRECTION OF 
TRAVEL

#

Fire Extinguisher (see mech)

(F/E) FIRE EXTINGUISHER 
CABINET (SEE DETAIL)

27.37 m
20 sec

22.88 m
17 sec

16.97 m
13 sec

14.13 m
11 sec

17.49 m
13 sec

11.5 m
9 sec

16.99 m
13 sec

Doorway: 
width = 914 mm/6.1 mm per person
50 persons permissible.

Doorway: 
width = 914 mm/6.1 mm per person
50 persons permissible.

Doorway: 
width = 914 mm/6.1 mm per person
50 persons permissible.

New Storage

B/F Office

Univ. WR

STAIR A

Bus Repair
Garage

Extension
Bay 1

Existing Bus
Repair
Garage

New Repair
Garage Bay 2

E
X

IS
TI

N
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NEW FIRE HYDRANT 

20.3 m
15 sec

A7-300

A7-300
A7-300 7

Mech

16.58 m
12 sec

16.66 m
12 sec

11.46 m
9 sec

Meeting
Room

Lunch Room

Office A

Office B

PBX

Washroom

STAIR A

E
X

IS
TI

N
G

 B
U

IL
D

IN
G

N
O

T 
IN

 S
C

O
P

E
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F 
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New Repair
Garage Bay 2

Existing Bus
Repair
Garage

Bus Repair
Garage

Extension
Bay 1

OPEN TO BELOW

OPEN TO BELOW

OPEN TO BELOW

OPEN TO BELOW

Doorway: 
width = 914 mm/6.1 mm per person
50 persons permissible.

A7-3002

A7-300

1

A7-300

A7-3006

5

A5-1002

5

4

3

A5-200 2

5

4

3

ASSEMBLY:

5/8" gypsum board - type-x (joints finished) 
5/8" gypsum board - type-x (joints finished) 
steel angles (1" & 2" legs - 25 ga.) located not less than 
1/2" from beam flanges
steel beam (size varies - see structural)
steel decking floor assembly (see architectural drawings 
for additional information)

FRB-W1 FIRE RESISTANCE RATING = 2 HOUR

ULC O501

ASSEMBLY:

1/2" gypsum board - type-x (joints finished) 
1/2" gypsum board - type-x (joints finished) 
(gypsum board held in place w/ paper masking tape & 
horizontal joints staggered 24" between layers)
steel column (HSS 4x4x0.188)
steel column cover (either 24 ga. L-shape snap lock or 
22 ga. L-shape lap joint)

FRC-H2 FIRE RESISTANCE RATING = 1 HOUR

UL X526 (steel column cover)

ASSEMBLY:

intumescent painted HSS steel column to achieve F.R.R. 
(size varies - see structural)

FRC-H1 FIRE RESISTANCE RATING = 1 HOUR

ULC - Z611

TYP. FIRE STOPPING @ METAL STUD DEMISING WALL 
(BOTTOM OF WALL ASSEMBLY @ CONCRETE FLOOR)

BW-S-0001

concrete slab 

NOTE: FOR 1 HOUR ASSEMBLY, MIN.ONE LAYER OF 16 mm (5/8")  THICK GYPSUM BOARD IS REQUIRED. 
(SEE ARCH. ASSEMBLY SCHED. FOR ADDITIONAL DRYWALL REQUIREMNTS TO MEET STC 
REQUIREMENTS)

1HR & 2HR FRR

elastomeric firestop sealant 

16 mm (5/8") min. joint width & 
19 mm (3/4") max. joint width 

install per cUL system BW-
S-001

gypsum board as per 
assembly schedule

TYP. FIRE STOPPING @ METAL STUD DEMISING WALL 
(TOP OF WALL ASSEMBLY @ CONCRETE FLOOR ABOVE)

HW-D-0209

NOTE: FOR 1 HOUR ASSEMBLY, MIN.ONE LAYER OF 16 mm (5/8")  THICK GYPSUM BOARD IS 
REQUIRED. (SEE ARCH. ASSEMBLY SCHED. FOR ADDITIONAL DRYWALL REQUIREMNTS TO MEET STC 
REQUIREMENTS)

1HR & 2HR FRR

concrete slab 

elastomeric firestop sealant 

16 mm (5/8") min. joint width & 
19 mm (3/4") max. joint width 

install per cUL system 
HW-D-0209

gypsum board as per 
assembly schedule

ONTARIO BUILDING CODE - SUPPLEMENTARY STANDARD SB-2

TABLE 2.3.4.A. - TIME ASSIGNED TO WALLBOARD MEMBRANES ON FIRE EXPOSED SIDE

Description of Finish

11.0 mm (7/16") Douglas Fir Plywood Phenolic Bonded 10 (1)

Time, min

14.0 mm (9/16") Douglas Fir Plywood Phenolic Bonded 15 (1)

12.7 mm (1/2") Type-X Gypsum Wall Board 25

15.9 mm (5/8") Type-X Gypsum Wall Board 40

Double 12.7 mm (1") Type-X Gypsum Wall Board 80 (2)

Notes to Table 2.3.4.A.:
(1) Non-loadbearing walls only, stud cavities filled with mineral wool conforming to CAN/ULC-S701, "Mineral Fibre Thermal Insulation for 
Buildings", and having a mass of not less than 2 kg/m², with no additional credit for insulation according to Table 2.3.4.D.

(2) Applied to non-loadbearing steel frame walls only
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Author

Checker

Occupant Loads, Exits +
FRR Plans

A0-200

24-006

Niagara Parks Commission

7805 Niagara River Pkwy, Niagara Falls, ON

WEGO Garage Addition-
Phase 1

scale: 1 : 200

First Floor Level (FRR)

Path of Travel Schedule

Mark Level Length
2nd Floor Level 16584
2nd Floor Level 11457
2nd Floor Level 16665
1st Floor Level 11504
1st Floor Level 17491
1st Floor Level 22876
1st Floor Level 27374
1st Floor Level 16972
1st Floor Level 14132
1st Floor Level 16995
1st Floor Level 20296

Water Closets for Industrial Occupancies (O.B.C. Table 3.7.4.9.)

Occupancy Level Area Type of Use of Building or Floor Area or Part of Floor Area (Rooms)
Area per Person,

m²
Area Occupant

Load
# of Persons of

Each Sex Minimum # of Water Closets Additional # of Water Closets Totals
1st Floor Level 397.66 m² 6. Industrial uses - storage garages 46 9 1. up to 9 1 0 1

1
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scale: 1 : 200

Second Floor Level (FRR)



E
X

IT

E
X

IT

EXIT

EXIT

EXIT

E
X

IT
E

X
IT

PRINCIPAL 
ENTRANCE

Existing One Storey Service 
Building 
2,170 m²

(23,358 ft²)
f.f.e. geodetic elev. 175.34 m 

(1,887.34 ft)

Proposed Two Storey 
Service Building 

895 m²
(9,634 ft²) 

f.f.e. geodetic elev. 
175.34 m (1,887.34 ft)

to match existing

EXISTING
FIRE HYDRANT 

EXISTING ASPHALT PAVEMENT

EXISTING ASPHALT PAVEMENT

PROPOSED NEW ASPHALT PAVEMENT

PROPOSED NEW ASPHALT PAVEMENT

SPRINKLER 
ROOM

36.51 m

24.31 m

38.16 m

31
.0

8 
m

C
O

N
C

R
E

TE
 S

ID
E

W
A

LK
C

O
N

C
R

E
TE

 S
ID

E
W

A
LK

59.18 m

60.83 m

97.34 m

15
.9

1 
m

PROPERTY MANAGEMENT BUILDING STATS

FIRST FLOOR STATS: 
EXISTING FIRST FLOOR AREA:    23,358 SQ.FT 
(2,170 SQ.M)
PROPOSED FIRST FLOOR AREA:  9,634 SQ.FT (895 
SQ.M)

2ND FLOOR STATS:
EXISTING 2ND FLOOR AREA: N/A
PROPOSED 2ND FLOOR AREA: 1,565 SQ.FT (145 
SQ.M)

NEW TOTAL BUILDING GROSS FLOOR AREA:
34,557 SQ.FT (3,210 SQ.M)

NEW TOTAL BUILDING AREA: 
32,992 SQ.FT (3065 SQ.M)
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Niagara Parks Commission

7805 Niagara River Pkwy, Niagara Falls, ON

WEGO Garage Addition-
Phase 1
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SUBJECT SITE

OVERALL SITE PLAN- NTS

Ontario Building Code Data Matrix - Part 3 Item
3.01

Reference
Project Type:

3.02

New Construction

Addition & Renovation

Renovation

Change of Use

Major Occupancy(s)  
Classification:

3.1.2.1.(1)

3.04

3.07

Building Area (m²): Existing: New: Total: 1.4.1.2 [A]

Building Height: Storeys Above Grade:

Storeys Below Grade:

1.4.1.2 [A] & 
3.2.1.1

Number of Streets / 
Fire Fighter Access:

3.2.2.10 & 
3.2.5

3.2.2.20.-.83

3.11 Sprinkler System:

Entire Building

Basement Only

In Lieu of Roof Rating

Select Floor Areas

3.2.1.5. & 

3.2.2.17., 
3.2.2.18., 
3.2.4.8. to 
3.2.4.10., & 
3.2.5.13

Standpipe System: Required Not Required 3.2.9

Fire Alarm System: 3.2.4

Water Service / 
Supply is Adequate:

3.2.5.7

Yes

No

3.2.2.20.- 83. & 

Combustible Permitted Non-Combustible Required

Construction 
Type:

Combustible Non-Combustible

Combination of Combustible and Non-combustible 

Encapsulated Mass Timber 

3.2.1.4.

m²/person Design of Building

Barrier-Free Design: 3.8
3.1.8.2

Yes

No

Hazardous 
Substances:

3.3.1.2 & 
3.3.1.19

Required Fire 
Resistance 
Rating (FRR):

Horizontal 
Assemblies

3.2.2.20 - 83
& 3.2.1.4

1.1.2 [A]

Floors Over Basement

Roof

Mezzanine

Importance 
Category:

Low

Normal

High

Post-disaster Shelter 4.1.2.1.(3) & 
T4.1.2.1.B

IE Fa Sa (0.2) = 

Name of Practice:
Raimondo + Associates Architects Inc.
4687 Queen Street, Niagara Falls ON
Name of Project:

Project Location:

Addition

Description:

3.03 Superimposed 
Major Occupancies:

No Yes

Description:

3.2.2.7.

Description:

Total:

3.05 Gross Area (m²): Existing: New: Total: 1.4.1.2 [A]Description:

Total:

3.06 Mezzanine Area  (m²): Existing: New: Total: 1.4.1.2 [A]Description:

Meters Above Grade:

3.08 High Building: YesNo

3.09

3.10 Building Classification:

Not RequiredRequired

Provided: Select Compartments

None

Description:

3.12

3.13 Required Not Required

Type Provided: Single Stage Two Stage None

3.14

3.15 Restriction:

Encapsulated Mass Timber

Actual:

Combination of Encapsulated Mass Timber and Non‑combustible

Heavy Timber Construction: No Yes

3.16 Low Human Occupancy

Minor Storage Building Explosive or Haz. Subst.

Post-disaster

Seismic Hazard 
Index:

3.17

Seismic design required for Table 4.1.8.18. items 6 to 21:

( (IE Fa Sa (0.2)) ≥ 0.35 or Post-disaster) No Yes

4.1.2.1.(3)
4.1.8.18.(1)

Occupant Load:3.18 3.1.17.1

Floor Level Area M² Occupancy Based On Occupant Load

3.19

Number of Entrances: Explanation:

Explanation:

3.20

Yes

No Explanation:

3.21 Rating
(FRR)

Storeys Below Grade

Floors

Supporting 
Assembly (H)

Noncombustible
in lieu of rating?

No Yes N/A

No Yes N/A

No Yes N/A

No Yes N/A

No Yes N/A

Spatial Separation:3.22a Exp. 
Build. 
Face

EBF 
Area 
(m2)

L.D.
(m)

L/H or 
H/L

Req. 
FRR 
(H)

% Unprotected 
Openings 
Permitted

3.2.6.

North

West

South

East

% Unprotected 
Openings 
Provided

3.2.3

3.22b Exp. Build. Face

North

West

South

East

Construction Type Cladding Type

Non-combustible

Plumbing Fixture 
Requirements:

3.23a

Non-combustible

Non-combustible

Non-combustible

Floor Lvl./Area Occ. Load

Ratio: Male:Female = 50:50 Except as noted otherwise 3.7.4., 3.8.2.3

OBC Ref. W/C Req. W/C Provided

3.23b Floor Lvl./Area B/F W/C Req. B/F W/C Prov. Univ W/R Req. Univ W/R Prov. Tables 3.8.2.3.A 
and 3.8.2.3.B

3.24 Energy Efficiency:

3.25 Sound Transmission 
Design:

Compliance Path:

Climate Zone:

Degree Days Below 18 C:

12.2.1.2

SB-1 Table 2

SB-3, 
5.8.1.2.(2), 
5.8.1.4., & 
5.8.1.5

Is there more than 1 dwelling unit per building? No Yes

Option Implemented:

Notes:

Notes --

Total:

WEGO Garage- Service Building Addition

2,170 M² 895 M² 3,065 M²

2

F2

3.2.2.72 Group F, Division 1, up to 2 Storeys Sprinklered

7805 Niagara River Parkway, Niagara Falls, Ontario

Industrial Garage Service Building

D Offices

Service Building

23,358 M² 9,634 M² 3,210 M²Service Building

1 M

ADDITION TO BE SPRINKLERED

1 hr 45min

1st Floor

2nd Floor

19

24

1st Floor

2nd Floor

19

24

3.7.4.9

3.7.4.7

2

2

2

2

1st Floor

2nd Floor

0

1

0

1

1

0

1

0

SB 5.5-2017

5

3600

None

Non-Residential Building.

1 Street(s)

895 M²

145 M²

F2

D

Design

Design

Insulated Metal Panels

Insulated Metal Panels

Insulated Metal Panels

Insulated Metal Panels

90.445

208.25

167.312

25.786

460

118

150

126

0 HR

0 HR

0 HR

0 HR

100 %

100 %

100 %

100 %

8 %

15 %

GENERAL SITE PLAN NOTES:

1. ALL EXISTING PAVEMENT, CURBS, SIDEWALKS, DRIVEWAYS AND BOULEVARD AREAS DISTURBED BY THE 
CONSTRUCTION MUST BE REINSTATED TO THE SATISFACTION OF THE CITY OF NIAGARA FALLS.

2. THE CONTRACTOR / OWNER IS RESPONSIBLE FOR ALL UTILITY LOCATES AND DAMAGES OR 
DISTURBANCE DURING CONSTRUCTION. 

3. THE OWNER/ CONTRACTOR SHALL SUPPLY ALL FIRE ROUTE AND HANDICAP SIGNS AS SET OUT IN THE 
CITY BY-LAWS AND DESIGN CRITERIA. 

4. WHERE POSSIBLE TREES ARE TO BE PROTECTED FROM CONSTRUCTION.
5. EXCESS SNOW WILL BE REMOVED BY PRIAVE HAULER SUBJECT TO DEMAND FOR PARKING.
6. GAS METERS SHALL NOT BE LOCATED ON BUILDING FACADES THAT FACE PUBLIC STREETS AND SHALL 

BE DISCREETLY AWAY FROM PEDESTRIAN TRAVEL ROUTES AND SCREENED FROM PUBLIC VIEW.
7. COORDINATE ALL SITE SERVICING DATUMS WITH STORM WATER MANAGEMENT PLAN AND NEW SITE 

GRADING THROUGH OWNER. 
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FINISHED 
ROAD 
SURFACE

ADDITIONAL 
WIDTH WHERE 
SIDEWALK IS 
ADJACENT TO 
CURB

1.

2.
3.

4.

5.

6.

NOTES:
WHERE SIDEWALK IS CONTINUOUSLY ADJACENT, REDUCE THE 
DROPPED CURB AT ENTRANCES TO 75MM.
FOR SLIPFORMING PROCEDURE, A 5% BATTER IS ACCEPTABLE
TREATMENT AT ENTRANCE SHALL BE ACCORDING TO OPSD 
351.010
OUTLET TREATMENT SHALL BE ACCORDING TO THE OPSD 610 
SERIES.
THE TRANSITION FROM ONE CURB TYPE TO ANOTHER SHALL 
BE A MINIMUM LENGTH OF 3.0M, EXCEPT IN CONJUNCTION WITH 
THE GUIDE RAIL WHERE IT SHALL BE ACCORDING TO THE OPSD 
900 SERIES.
ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE 
SHOWN.

TYPICAL CONCRETE CURB DETAIL

40MM HL3 F 
ASPHALT

50MM HL8 HS 
ASPHALT

300MM  
GRANULAR 'A' 
COMPACTED BASE

UNDISTURBED OR 
PROOF ROLLED 
SOIL

TYPICAL STANDARD DUTY ASPHALT 
DETAIL

SIGN TO BE BLACK TEXT ON
WHITE ENGINEER GRADE 
REFLECTIVE BACKGROUND WITH 
RED CIRCLE AND STROKE AND 
BLUE HANDICAPPED SYMBOL ON 
0.080 GAUGE TREATED 
ALUMINUMBY PERMIT

ONLY

20mm THK. BAND

15mm THK. STROKE

NOTES:

SIGN COLOURS MUST BE INDICATED.

SIGN MAY BE MADE WITH REFLECTIVE MATERIAL.

ALL PARKING STALLS IDENTIFIED AS BARRIER FREE SHALL HAVE THIS 
SIGNAGE CENTERED ON THE STALL

THE SIGN SHALL BE MOUNTED AT A HEIGHT OF 1000mm TO 1500mm 
FROM TOP OF FINISHED GRADE TO BOTTOM EDGE OF SIGN.

SIGN FACE (BLACK)

PERIMETER BORDER (WHITE)
LETTERING (WHITE)[1

50
 m

m
]

5 
7/

8"

[300 mm]
11 3/4"

[4
50

 m
m

]
17

 3
/4

"

S-SN3TYPICAL BARRIER FREE PARKING 
STALLS SIGN

SIGN TO BE BLACK TEXT ON
WHITE ENGINEER GRADE 
REFLECTIVE BACKGROUND WITH 
RED CIRCLE AND STROKE ON 
0.080 GAUGE TREATED ALUMINUM

FIRE
ROUTE

20mm THK. BAND

15mm THK. STROKE

NOTES:

SIGN COLOURS MUST BE INDICATED.

SIGN MAY BE MADE WITH REFLECTIVE MATERIAL. SIGN MUST BE AT 
LEAST 300mm (12") X 450mm (18")

THE SIGN SHALL BE MOUNTED AT A HEIGHT OF 1000mm TO 1500mm 
FROM TOP OF FINISHED GRADE TO BOTTOM EDGE OF SIGN.

SETBACK FROM FIRE ROUTE WITH CURB  MINIMUM 0.3METRES TO 
MAXIMUM 1METRE OR WITHOUT CURB MINIMUM 3 METRES TO 
MAXIMUM 4 METRES 

ORIENTED AT AN ANGLE NOT LESS THAN 30DEGREES AND NOT MORE 
45 DEGREES TO FLOR OF TRAFFIC

SIGN FACE (BLACK)

PERIMETER BORDER (WHITE)
LETTERING (WHITE)[1

50
 m

m
]

5 
7/

8"

[300 mm]
11 3/4"

[4
50

 m
m

]
17

 3
/4

"

S-SN4TYPICAL FIRE ROUTE SIGN

FAMILY
FRIENDLY
PARKING

SIGN TO BE BLACK TEXT WITH 
BLUE ICON ON WHITE 
BACKGROUND ON 0.080 GAUGE 
TREATED ALUMINUM

NOTE:
SIGN COLORS MUST BE INDICATED
SIGN MAY BE MADE WITH REFLECTIVE MATERIAL
SIGN MUST BE AT LEAST 300mm (12") BY 450mm (18")

MOUNTING:
FLEXIBLE P.E. POST WITH SURFACE MOUNT BASE - EPOXY TO 
PAVEMENT SURFACE

[300 mm]
11 3/4"

[4
50

 m
m

]
17

 3
/4

"

S-SN5TYPICAL FAMILY PARKING SIGN

REPLACEABLE DETECTABLE 
WARNING SURFACE BY ARMOUR-TILE 

TACTILE SYSTEMS, HERCULITE 
SERIES 24"x48" IN FEDERAL YELLOW

No. 22538 OR APPROVED EQUAL

LEVEL REST 
AREA

1220 MIN

1500

900

1500

900

1"12

TYPICAL DROP CURB DETAIL

[1] POST

SEE DETAIL "A"

SEE DETAIL 
"B"

[2] SLEEVE

[1] POST
1-3/4" X 1-3/4" SQUARE
PERFORATED 0.105" GALVANIZED
STEEL TUBING (GREEN FINISH)

[2] SLEEVE
2-1/4" X 2-1/4" X 12", SQUARE
PERFORATED 0.105 GALVANIZED
STEEL TUBING (GREEN FINISH)

[3] ANCHOR
2" X 2" X 36", SQUARE
PERFORATED 0.105" GALVANIZED
STEEL TUBING (GREEN FINISH)

[3
03

 m
m

]
11

 7
/8

"

[2
5 

m
m

]
1"

[9
14

 m
m

]
36

"

[4
57

 m
m

]
18

" m
in

.

[3] ANCHOR

OR @ BACK OF SIDEWALK

2' (609.6mm) MIN.
BEHIND CURB

21
31

 (t
yp

.)

TYPICAL SIGN MOUNTING DETAIL

DETAIL A:  SIGN MOUNTING

DETAIL B:  ANCHOR ASSEMBLY

1 9/16'' X 1 3/16'' THREAD  
EACH END X 5/16'' DIA. 
CORNER BOLTS WITH 
5/16'' SELF LOCKING NUTS[3] ANCHOR

[2] SLEEVE

[1] POST

1 11/32'' X 31/32'' THREAD X 
5/16'' DIA. CORNER BOLT 
WITH 5/16'' SELF LOCKING 
NUT[1] POST

SIGN

TYPICAL SIGN TUBE MOUNTING 
DETAILS

SIGN TO BE BLACK TEXT 
WITH BLUE ICON ON
WHITE BACKGROUND ON 
0.080 GAUGE TREATED 
ALUMINUM

RESERVED 
PARKING

NOTE:
SIGN COLORS MUST BE INDICATED
SIGN MAY BE MADE WITH REFLECTIVE MATERIAL
SIGN MUST BE AT LEAST 300mm (12") BY 450mm (18")

MOUNTING:
FLEXIBLE P.E. POST WITH SURFACE MOUNT BASE - EPOXY TO 
PAVEMENT SURFACE

[300 mm]
11 3/4"

[4
50

 m
m

]
17

 3
/4

"

FOR NEW AND 
EXPECTANT 
MOTHERS

S-SN6TYPICAL FAMILY PARKING SIGN

SIGN TO BE RED TEXT ON 
WITH BLACK ICON ON
WHITE BACKGROUND ON 0.080 
GAUGE TREATED ALUMINUM

NOTE:
SIGN COLORS MUST BE INDICATED
SIGN MAY BE MADE WITH REFLECTIVE MATERIAL
SIGN MUST BE AT LEAST 300mm (12") BY 450mm (18")

MOUNTING:
FLEXIBLE P.E. POST WITH SURFACE MOUNT BASE - EPOXY TO 
PAVEMENT SURFACE

[300 mm]
11 3/4"

[4
50

 m
m

]
17

 3
/4

"

ALL ACTIVITIES 
MONITORED BY 
VIDEO CAMERA

NOTICE

S-SN7TYPICAL VIDEO MONITORING SIGN

WHITE HIGH 
INTENSITY 
REFLECTIVE 
SUBSTRAIGHT[2

00
 m

m
]

7 
7/

8"
[2

00
 m

m
]

7 
7/

8"
[2

00
 m

m
]

7 
7/

8"

[6
00

 m
m

]
23

 5
/8

"

[600 mm]
23 5/8"

RED 
TRANSPARENT 
FILM OVERLAY

NOTE:
SIGN COLORS MUST BE AS INDICATED

SIGN MUST BE ERECTED ON THE RIGHT SIDE FACING APPROACHING 
TRAFFIC, AT A POINT NOT LESS THAN 1.5m AND NOT MORE THAN 

15m FROM THE INTERSECTION ROADWAY

SIGN SHALL BE ERECTED SO THAT THE LEFT EDGE OF THE SIGN 
SHALL BE NOT MORE THAN 4m FROM THE EDGE OF THE ROADWAY

SIGN SHALL BE ERECTED SO THAT THE BOTTOM EDGE IS NOT LESS THAN 
1.5m AND NOT MORE THAN 2.5m ABOVE THE LEVEL OF THE ROADWAY

MOUNTING:
FLEXIBLE P.E. POST WITH SURFACE MOUNT BASE - EPOXY TO PAVEMENT 
SURFACE

S-SN1TYPICAL STOP SIGN

FORM CONCRETE FILL 
TO PROVIDE POSITIVE 
WASH @ TOP PAINT 
YELLOW

[1
20

0 
m

m
]

47
 1

/4
"

[1
20

0 
m

m
]

47
 1

/4
"

GALVANIZED 150MM DIA. 
BOLLARDS (PRIME & 
PAINT - FILL 100% SOLID 
WITH CONCRETE)

FINISHED PAVED 
SURFACE

CONCRETE FILL IN 
NATIVE SOIL

GRANULAR BACKFILL

S-BLTYPICAL BOLLARD DETAIL

NOTE:
SIGN COLORS MUST BE INDICATED
SIGN MAY BE MADE WITH REFLECTIVE MATERIAL
SIGN MUST BE AT LEAST 300mm (12") BY 450mm (18")

MOUNTING:
FLEXIBLE P.E. POST WITH SURFACE MOUNT BASE - EPOXY TO PAVEMENT 
SURFACE

S-SN8TYPICAL ELECTRIC VEHICLE PARKING 
SIGN

300

11 3/4"

45
0

17
 3

/4
"

EXCEPT WHILE
CHARGING

SIGN TO BE BLACK TEXT ON
WHITE ENGINEER GRADE 
REFLECTIVE BACKGROUND WITH 
RED CIRCLE AND STROKE AND 
BLUE EV SYMBOL ON 0.080 
GAUGE TREATED ALUMINUM

20mm THK. BAND

16 mm THK. STROKE

[8
90

 m
m

]
35

"
[8

89
 m

m
]

35
"

[3
00

 m
m

]
11

 3
/4

"

40MM POST & RING RACK BY 
MAGLIN SITE FURNISHINGS 
OR APPROVED EQ.
COLOUR: BLACK

FINISHED GRADE OF NEW 
SIDEWALK

CONCRETE 
FOOTING - 25MPA 
WITH 6%-7% 
ENTRAINED AIR

150MM DEPTH GRANULAR 
'B' BASE COMPACT TO 
95% S.P.D.D.

LAG SPUR TO 
PREVENT PIPE 
FROM TURNING

[510 mm]
20 1/8"

[300 mm]
11 3/4"

S-BRTYPICAL BIKE RACK

[1] POST

SEE DETAIL "B"

1/4" THICK GALV. BASE 
PLATE WELDED TO SIGN 
SLEVE

ZINC COATED 1/2" 
CONCRETE SCREWS 4" 
LONG BY HILTI OR 
APPROVED EQUAL

TYPICAL ANCHOR BOLD MOUNTING DETAIL

SIGN TO BE BLACK TEXT ON
WHITE ENGINEER GRADE 
REFLECTIVE BACKGROUND 
WITH RED CIRCLE AND STROKE 
ON 0.080 GAUGE TREATED 
ALUMINUM

NO 
PARKING

20mm THK. BAND

15mm THK. STROKE

NOTES:

SIGN COLOURS MUST BE INDICATED.

SIGN MAY BE MADE WITH REFLECTIVE MATERIAL. SIGN MUST BE AT 
LEAST 300mm (12") X 450mm (18")

THE SIGN SHALL BE MOUNTED AT A HEIGHT OF 1000mm TO 1500mm 
FROM TOP OF FINISHED GRADE TO BOTTOM EDGE OF SIGN.

ORIENTED AT AN ANGLE NOT LESS THAN 30DEGREES AND NOT MORE 
45 DEGREES TO FLOR OF TRAFFIC

[300 mm]
11 3/4"

[4
50

 m
m

]
17

 3
/4

"

S-SN2TYPICAL NO PARKING SIGN

1.

2.

3.

NOTES:
WHERE CURB AND GUTTER IS ADJACENT TO CONRETE 
PAVEMENT OR BASE, THIS DRAWING SHALL BE USED IN 
CONJUNCTION WITH OPSD 552.010 AND 552.020
FLEXIBLE AND COMPOSITE PAVEMENT SHALL BE PLACED 5 MM 
ABOVE THE ADJACENT EDGE OF GUTTER
FOR SLIPFORMING PROCEDURE A 5% BATTER IS ACCAPTABLE

A.

B.

C.

OUTLET TREATMENT SHALL BE ACCORDING TO THE OPSD 610 
SERIES.
THE TRANSITION FROM ONE CURB TYPE TO ANOTHER SHALL BE 
A MINIMUM LENGTH OF 3.0M, EXCEPT IN CONJUNCTION WITH 
THE GUIDE RAIL WHERE IT SHALL BE ACCORDING TO THE OPSD 
900 SERIES.
ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE 
SHOWN.

12
5

375 50

ROAD 
SURFACE

DROPPED 
CURB AT 
ENTRANCES

25
0 30

0

50

17
5

150 m
m

150 m
m(NOTE 2)

[A
]

[A] - THICKNESS OF 
ADJACENT 
SIDEWALK

50 200 100

5 mm

FOR 
FLEXIBLE 

PAVEMENT

FOR RIGID PAVEMENT 25 X 75 
MM KEYWAY CENTRES IN 
CONCRETE BASE (NOTE 1 & 3)

note 3

TYPICAL CONCRETE SEMI-
MOUNTABLE CURB DETAIL

FIBREGLASS 25' HIGH FLAG 
POLE COMPLETE WITH 
INTERNAL HALYARD 
SYSTEM C/W INTERNAL 
CRANK SYSTEM AND ALL 
ACCESSORIES. 

ABS PLASTIC COLLAR

REFER TO SITE PLAN FOR 
SURFACE MATERIAL AND 
DETAILS

BASE TO BE 50MM "GRAN A"  
(MIN.) ON UNDISTURBED 
SOIL

CAST IN PLACE CONCRETE 
FOUNDATION TO BELOW 
FROST LINE SHOWN

500

67
51

12

ARCHITECTURAL 
CONCRETE ABOVE GRADE 
WITH CHAMFER TOP AND 
12MM RECESS ACCENT AS 
SHOWN.

S-FPTYPICAL FLAG POLE DETAIL

20
0

FIN. GRADE

TYPICAL PAVEMENT BARRIER 
FREE PARKING SYMBOL

76 1373 76

76
13

73
76

15
25

1525

WHITE SYMBOL AND 
BORDER

BLUE BACKGROUND

INTERNATIONAL SYMBOL OF ACCESS
NOTE: ONE SYMBOL TO BE LOCATED IN CENTER OF EACH ACCESSIBLE 
PARKING SPACE

TYPICAL PAVEMENT ELECTRIC 
VEHICLE PARKING SYMBOL

76 1373 76

76
13

73
76

15
25

1525

WHITE SYMBOL AND 
BORDER

GREEN 
BACKGROUND

NOTE: ONE SYMBOL TO BE LOCATED IN CENTER OF EACH PARKING 
SPACE

4687 Queen Street Suite 2,  
Niagara Falls,  ON,  L2E 2L9
T | 905-357-4441    
F | 905-357-9203
W | www.raimondoarchitects.com
E | mail@raimondoarchitects.com

DRAWINGS ARE NOT VALID FOR CONSTRUCTION UNTIL SEALED AND 
SIGNED BY THE ARCHITECT.

DO NOT SCALE DRAWINGS.  REPORT ALL DISCREPANCIES TO THE 
ARCHITECT BEFORE PROCEEDING.  ALL DRAWINGS AND DESIGNS 
REMAIN THE PROPERTY OF THE ARCHITECT, AND ARE PROTECTED 
UNDER COPYRIGHT.  

THESE DESIGN DOCUMENTS ARE PREPARED SOLELY FOR THE USE 
BY THE PARTY WITH WHOM THE DESIGN PROFESSIONAL HAS 
ENTERED INTO A CONTRACT AND THERE ARE NO REPRESENTATIONS 
OF ANY KIND MADE BY THE DESIGN PROFESSIONAL TO ANY PARTY 
WITH WHOM THE DESIGN PROFESSIONAL HAS NOT ENTERED INTO A 
CONTRACT.
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Site Plan Details

A1-100

24-006

Niagara Parks Commission
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ELEVATION NOTES:
1. GRADES SHOWN ARE PRELIMINARY - CONTRACTOR TO COORDINATE GRADES 
BASED ON FINAL GRADING PLAN

2. SEE FOUNDATION PLAN FOR FOUNDATION REQUIRMENTS 

3. ALL FOOTINGS TO EXTEND MIN. 48" BELOW GRADE FOR FROST HEAVE 
PROTECTION 
(STEP FOOTINGS IF APPLIC. ARE TO HAVE VERTICAL RISES BETWEEN 
HORIZONTAL 
PORTIONS NOT EXCEEDING 24" AND HORIZONTAL RUNS BETWEEN VERTICAL 
PORTIONS NOT LESS THAN 24")

4. SEE STRUCTURE DRAWINGS FOR STEEL DATUM HIEGHTS.

5. FLASHING COLOUR TO MATCH ADJACENT FINISH TYP. (UNLESS OTHERWISE 
NOTED) - ALL FLASHING TO BE MIN 24 GAUGE ALUMINUM 

6. SEE WINDOW & DOOR SCHEDULES FOR WINDOW & DOOR REQUIRMENTS

7. WINDOW / DOOR FLASHING COLOUR TO MATCH WINDOW FRAMES- ALL WINDOW 
/ DOOR FLASHING TO BE MIN 24 GAUGE ALUMINUM

8. COORDINATE ALL BUILDING STRUCT. REQUIREMENTS WITH STRUCTURAL 
DRAWINGS

9. PANEL COLOUR: MetlSPan Charcoal Grey
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1st Floor Addition - Universal Washroom Enlarged Plan1
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Interior Universal Washroom 33
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Interior Universal Washroom 55
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Interior Universal Washroom 22

Keynote Legend

Key Value Keynote Text
1.1 Universal Washroom Lavatory w/ Integrated Shelf
1.2 Universal Washroom Water Closet
1.3 Universal Washroom Adult Change Table Wall Reinforcing (See Struct. Dwg's)
1.4 Universal Washroom Water Closet L-Shape Grab Bar At Side
1.5 Universal Washroom Water Closet Horizontal Grab Bar At Rear
1.8 Universal Washroom Emergency Call System Push Button (See Elec. Dwg's)
1.10 Universal Washroom Toilet Paper Dispenser
1.11 Universal Washroom Paper towel Dispenser w/ Waste Receptacle
1.12 Universal Washroom Soap Dispenser
1.13 Universal Washroom Coat Hook
3.3 Urinal
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2nd Floor Addition - Washroom & PBX Enlarged Plans1
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Keynote Legend

Key Value Keynote Text
1.2 Universal Washroom Water Closet
1.4 Universal Washroom Water Closet L-Shape Grab Bar At Side
1.5 Universal Washroom Water Closet Horizontal Grab Bar At Rear
1.10 Universal Washroom Toilet Paper Dispenser
1.13 Universal Washroom Coat Hook
3.3 Urinal
3.4 Urinal Partition
3.6 Lavatory
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Lunch Room- Interior Elevation 22
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2nd Floor Addition - Lunch Room1
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Lunch Room- Interior Elevation 33
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Lunch Room- Interior Elevation 55

Keynote Legend

Key Value Keynote Text
2.1 Double Sink
2.2 Fridge
2.3 Microwave
2.4 Coffee Maker
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of building addition.  
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Sealant.   

Exterior Waterproofing: 
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comparable) delta MS 
Foundation Protection 
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A.³

-1.20
T/O Footing

Exterior Waterproofing: 
Blueskin WP (or 

comparable) delta MS 
Foundation Protection 

Membrane.  

Foundation Walls At 
Exterior to be Provided 
with Cont. 3" (Min. 
R-15) Rigid Insulation.

4" Perimeter Weeper 
W/min. 6" Granular 
cover

Provide Footing 
Key Typ.

UNDISTURBED SOIL

Structural Footing, refer to 
structural for size and 
reinforcement. Provide 
shop drawings for review 
and coordination.

Structural Foundation wall, 
refer to structural for size 
and reinforcement. Provide 
shop drawings for review 
and coordination.

pre-finished aluminum drip flashing 
c/w drip edge.

backer rod and continuous 
perimeter caulking water seal.

5" Insulated Panel By Kingspan.

Fastener clips

thermally broken alum. Windows. GC 
to provide shop drawings for review. 

shim space and add continuous 
sealant joint.

Structural Steel Z-Girts. 
Refer to Structural for 

more information.
Pre-finished aluminum drip flashing c/w drip edge

Backer rod and continuouse perimeter 
caulking water seal.

5" Insulated Panel By Kingspan

Fastener clips 

Shim space and add 
continuous sealant joint.

Structural Steel Z-Girts. 
Refer to structural for  

more infromation.

thermally broken alum. Windows. GC 
to provide shop drawings for review.
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Typ Exterior Detail Foundations1
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Typ Bottom of Footing Detail2

scale: 1 : 5A5-300

ALUMINUM WINDOW Sill @ Insulated Metal Panel Wall3
scale: 1 : 5A5-300

ALUMINUM WINDOW HEAD @ Insulated Metal Panel Wall5
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Stair A - Floor Plan- 2nd Floor1
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Stair A - Floor Plan- 1st Floor2
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Stair Section A3

3D Stair A View4
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vision strips where 
doors contain sidelites 
(typ. - see door 
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cont. caulk joint (typ.)

TYPICAL CONCRETE OR BLOCK JAMB 1

hollow metal door frame 
(cap style)

gypsum wall board (type-x)

wrap entire r/o (including 
header) with type-x 
gypsum wall board (refer 
to plans for locations)

TYPICAL FIRE RATED PARTITION JAMB 3

steel studs

fill jamb w/ acoustic sound 
batting (typ. for sound 
rated walls)

gypsum wall board (type-x)

TYPICAL PARTITION JAMB 2
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(cap style)
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exterior masonry

wood blocking (typ.)

spray foam insulation 
(see assemblies)

air and moisture barrier (typ.)

door type | F door type | VP door type | GP door type | FG door type | DF door type | DVP door type | DGP door type | DFGdoor type | FG2 door type | DFG2

door type | DFS door type | DFGS

door type | OHDG
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Door + Frame Schedules

A7-100

24-006

Niagara Parks Commission

7805 Niagara River Pkwy, Niagara Falls, ON

WEGO Garage Addition-
Phase 1 1 : 20A7-100

TYP. DOOR & BARRIER FREE DOOR ELEVATION DETAILS1

TYP. DOOR JAMB AND HEADER DETAILS

Door Type Legend

Door Schedule (By Mark)

Mark

Unit Sizes Unit Information Fire Rating Hardware

CommentsWidth Height

Door Frame

Glazing Time C
lo

se
r

Lo
ck

 S
et

P
as

sa
ge

 S
et

P
riv

ac
y 

S
et

P
ow

er
 O

pe
ra

to
r  

P
an

ic
 S

et
  

Type Material Finish Material Finish
D-001 900 2150 F HM Painted Hollow Metal Painted n/a 45 Min ■ ■ ■ Sprinkler Room
D-002 965 2150 F HM Painted Hollow Metal Painted n/a 45 Min ■ ■ ■ Universal Washroom
D-003 965 2150 FG2 HM Painted Hollow Metal Painted 6mm Tempered ■ ■ ■ Barrier Free Office
D-006 900 2150 VP HM Painted Hollow Metal Painted n/a ■ ■ ■ Storage
D-007 965 2150 F HM Painted Hollow Metal Painted n/a ■ ■ ■ Barrier Free Washroom
D-008 1830 2032 DFG HM Painted Hollow Metal Painted n/a ■ ■ ■ Meeting Area
D-009 1830 2032 DVP HM Painted Hollow Metal Painted n/a 45 Min ■ ■ ■ Mech. Room
D-010 965 2150 FG2 HM Painted Hollow Metal Painted n/a ■ ■ Storage
D-011 1830 2032 DVP HM Painted Hollow Metal Painted 6mm Tempered 45 Min ■ ■ ■ Corridor to Storage
EX-D01 965 2150 VP HM Painted Ins. Hollow

Metal
Painted n/a ■ ■ Exit Door Bay 1

EX-D02 965 2150 VP HM Painted Ins. Hollow
Metal

Painted n/a ■ ■ Exit Door Stair A

EX-D03 965 2150 VP HM Painted Ins. Hollow
Metal

Painted n/a ■ ■ Exit Door Sprinkler Room

EX-D04 965 2150 VP HM Painted Ins. Hollow
Metal

Painted n/a ■ ■ Exit Door Bay 3

OHD1 4270 4267 OHDG HM Ins. Hollow
Metal

Anodized 13mm Insulatred @ Bay 1 Bus Repair Garage

OHD1 4270 4267 OHDG HM Ins. Hollow
Metal

Anodized 13mm Insulatred @ Bay 1 Bus Repair Garage

OHD1 4270 4267 OHDG HM Ins. Hollow
Metal

Anodized 13mm Insulatred @ Bay 3 Mower Garage

OHD1 4270 4267 OHDG HM Ins. Hollow
Metal

Anodized 13mm Insulatred @ Bay 3 Mower Garage

OHD2 4270 4877 OHDG HM Ins. Hollow
Metal

Anodized 13mm Insulatred @ Bay 2 Repair Garage

OHD2 4270 4877 OHDG HM Ins. Hollow
Metal

Anodized 13mm Insulatred @ Bay 2 Repair Garage

OHD2 4270 4877 OHDG HM Ins. Hollow
Metal

Anodized 13mm Insulatred @ Bay 2 Repair Garage

OHD2 4270 4877 OHDG HM Ins. Hollow
Metal

Anodized 13mm Insulatred @ Bay 2 Repair Garage

OHD3 2438 2438 OHDG HM Ins. Hollow
Metal

Anodized 13mm Insulatred @ New Storage

OP-1 4017 2150 n/a n/a New Garage Openings
OP-2 1900 2150 n/a n/a New Garage Openings
SCD1 965 2140 FG Glass Painted Alum. Anodized 6mm Tempered Interior Screens @ Offices
SCD2 965 2140 FG Glass Painted Alum. Anodized 6mm Tempered Interior Screens @ Offices
ST-01 965 2150 F HM Painted Hollow Metal Painted n/a 45 Min ■ ■ Stair Well Doors
ST-02 965 2150 F HM Painted Hollow Metal Painted n/a 45 Min ■ ■ Stair Well Doors
ST-03 965 2150 F HM Painted Hollow Metal Painted n/a 45 Min ■ ■ Stair Well Doors
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Windows & Interior
Screens Schedule

A7-300

24-006

Niagara Parks Commission

7805 Niagara River Pkwy, Niagara Falls, ON

WEGO Garage Addition-
Phase 1
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Interior Screen Elevation @ Mower Garage BayInterior Screen Elevation @ Repair Garage Bay

Elevation - W01- Window Elevation - W02- Window

Window Schedule (By Type Mark)

Type Mark Count
Size

Frame Material Comments
Thermal Resistance

(R)Width Height
W01 1 2642 1150 Alum. Low-E Coding Glazing 0.5032 (m²·K)/W
W02 1 2000 1150 Alum. Low-E Coding Glazing 0.5032 (m²·K)/W
W02 1 2000 1150 Alum. Low-E Coding Glazing 0.5032 (m²·K)/W
L02 1 1422 1346
L01 1 610 610
L01 1 610 610
L01 1 610 610

=  FIRELITE FIRE RATED GLASS, MIN. 60 MINS. 
GC TO COORDINATE SHOP DRAWINGS
FOR REVIEW AND COORDINATION. 

*

** *

*

Interior Screen @ Office AInterior Screen @ Office B

*

Interior Opening @ Existing Precast Wall



Adult Change Table Area (830 x 1810 mm)

Trasfer Space In-Front of Adult Change Table Area
(760 x 1500 mm)
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[355 mm]
14" max.

[4
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]
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 7
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"

front

[1
10

0 
m

m
]

43
 1

/4
"

[460 mm]
18 1/8" min.

A= 380 mm min. 
to 450 mm max. 35mm to 40 mm 

diameter sstl grab 
bar

privacy 
screen

[460-480 mm]
18" - 20" [1960 mm]

77 1/8" min.

[1
52

5 
m

m
]

60
" (

ty
p.

)

[920 mm]
36 1/4" (min.)

eq. [730 mm]
28 3/4" eq.

TD1

ND*

(ND* - female w/c only)

STC standard toilet compartment

hatched areas indicate blocking required
see plans for locations

CH

BFTC barrier-free toilet compartment

hatched areas indicate blocking required
see plans for locations

TD1

ND*

CH

[1
50

 m
m

]
5 

7/
8"

[50 mm]
2"

[900 mm]
35 3/8"

[300 mm]
11 3/4"

[1
83

0 
m

m
]

72
" m

in
.

(ND* - female w/c only)

[2
50

 m
m

]
9 

7/
8"

D

D

GB1 grab bar (760 x 760 mm sstl)

hatched areas indicate blocking required
provide (1) set for each (HC) barrier-free w/c

[1
46

 m
m

]
5 

3/
4"

[8
40

-9
20

m
m

]
33

"-
36

"

EQ EQ

[910 mm]
35 7/8" *

[149 mm]
5 7/8" max.

[600 mm]
23 5/8"

35mm to 40 mm dia. 
sstl grab bar

wall mounted 
autoflush device 
mounted 1000-1100 
mm max.

GB4 grab bar (600 to 910 mm sstl) GB4 barrier-free urinal, grab bars (GB4 - 600 mm sstl) + privacy screen 

hatched areas indicate blocking required
at least (1) set at accessible urinals

hatched areas indicate blocking required
provide (1) set for each (HC) barrier-free w/c

[920 mm]
36 1/4"

[6
00

 m
m

]
23

 5
/8

"

U+UPS standard urinal + privacy 
screen 

hatched areas indicate blocking required
see plans for locations

side

M1+SD1 mirror + soap dispenser

hatched areas indicate blocking required
provide (1) over each sink in washrooms only

[1
00

0 
m

m
]

39
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[460 mm]
18 1/8"
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"

[450 mm]
17 3/4"

[100 mm]
3 7/8"

[1
10

0 
m

m
]

43
 1
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ax
.

SD1

TD1 toilet paper dispenser

hatched areas indicate blocking required
(1) per toilet stall

TD1 barrier free toilet paper 
dispenser

hatched areas indicate blocking required
see plans for locations

[7
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]
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"

TD1

[6
00
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]
23

 5
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" m
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.

[300 mm]
11 7/8" max.

TD2

PW1 paper towel dispenser with 
waste receptable

provide (1) at each sink in counters in 
rooms other than washrooms

(optional)
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m

 - 
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00
 m

m
)

35
" t

o 
43

"

PW1

[1
00
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m

m
]

39
 3
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"

PTD

PW1 paper towel dispenser 

provide (1) in each washroom if specified

(optional)

[1
10

0 
m

m
]

m
ax

.

43
 1

/4
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ax
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SF shelf

hatched areas indicate blocking required
see floor plans for location(s)

(contrasting colour - min 
140mm long)

D 'D' style door pull

provide (1) per barrier-free w/c stall

[200 mm]
7 7/8"

[9
00

 m
m

]
35

 3
/8

"

D

(contrasting colour)

ALD accessible locking device

provide (1) per barrier-free w/c stall

[250 mm]
9 7/8"

[9
00

 m
m

]
35

 3
/8

"

D ALD
(on latch 
side)

EXTERIOR VIEW 
OF DOOR

INTERIOR VIEW 
OF DOOR

ND

ND feminine napkin diposal

hatched areas indicate blocking required
provide (1) per female stall

(optional)

UPS

U

NV feminine napkin vendor

hatched areas indicate blocking required
provide (1) per female 'gang' washroom

(optional)

[1
10

0 
m

m
]
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 3

/8
"

[50-80 mm]
2"-3 1/8"

SS+SH1+SH2 fold-up shower seat (SS) w/ shower head (SH1) shower control (SH2), and grab bars (GB2 - 100x750mm sstl) + 
(GB6 - 1000mm sstl)

hatched areas indicate blocking required
see plans for locations

[4
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m

]
17

 3
/4

"

[200 mm]
7 7/8"

35mm to 40 mm dia. 
sstl grab bar

SH2 shower controls
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m
]
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.

[352 mm]
13 7/8"

GB6 grab-bar (1000 mm sstl) 

hatched areas indicate blocking required
see plans for locations
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[6
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"

SH1

[600 mm]
23 5/8"

SD2+SH1 liquid soap dispenser 
(surface mounted)

provide (1) for each shower head
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SD2

CH coat hook

hatched areas indicate blocking required
provide (1) for each stall or as shown (see 
shower rooms)
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m
]
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ax
.

[50 mm]
2" max.

CH

w
al

l o
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r

SC+SR shower curtain & rod

hatched areas indicate blocking required
provide (1) set per shower stall
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]
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 5
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"

(optional)

MH mop holder

hatched areas indicate blocking required
provide (1) for each janitor room

[1
20

0 
m

m
]

47
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"

[1
50

0 
m

m
]

59
"

protected area 
(2 sides)

c/l of sink 
+ hooks

HD1 barrier-free surface mounted 
hand/hair-dryer

hatched areas indicate blocking required
see plan for locations

HD2 surface mounted hand/hair-
dryer

hatched areas indicate blocking required
see plan for locations
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"

SH1
Variesshower head with 1500 mm 

flexible hose

[1
70

0 
m

m
]
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GB1+GB2
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]
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" -

 1
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-9
20

m
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" -
 3

6"

[152 mm]
6"

[152 mm]
6" max.

35mm to 40 mm 
diameter sstl 
grab bar

[1
47

 m
m

]
5 

3/
4"

lid for back 
support

note: maximum 100 mm 
projection

GB3 + GB5

hatched areas indicate blocking required
see plans for locations

bathtub grab bars (GB3 - 900x900mm sstl) + 
(GB5 - 750mm sstl)
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"
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8"

[1
21
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"

[750 mm]
clear

29 1/2" min.

29" x 48" 
clear floor 

space
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[750]-[1200]

plan
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. [
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.

[1
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"

b/o mirror

[201 mm]
7 7/8" knee

tilt fixed 
mirror

[4
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]
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.

PLANELEVATION

[300 mm]
11 3/4" [3
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]
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" t

oe

[6
85

 m
m

]
27

"

[460 mm]
18 1/8" min.

[1
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0 
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]
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 7

/8
" m

in
.

[920 mm]
36 1/4"

clear floor 
space to 

allow 
approach

note: a clear floor space of not less than 920mm wide x 1370mm deep is required to allow a forward 
approach to a barrier-free lavatory with a maximum 500mm under the lavatory.

note: at least one barrier-free urinal is required where more than one urinal is provided including a washroom that is not required 
to have a barrier-free path of travel. 
* barrier free urinal to be 430mm from finished floor level

M1

barrier free lavatories & mirrors

Y

X

pull side

NOTE: X=24" [609 mm] min. if Y=66" [1670 mm]
NOTE: minimum door width in open position = 860mm

[609 mm]
24" min.

pull side

[1670 mm]
65 3/4" min.

[1
67

6 
m

m
]

66
" m

in
.

exterior
door

[609 mm]

X
24" min.

pull side

[1670 mm]
65 3/4" min.

[1
67

6 
m

m
]

Y
66

" m
in

.

[1
67

0 
m

m
]

Y
65

 3
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.

[300 mm]
11 3/4"

push side

[609 mm]

X
24" min.

[1
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]

65
 3

/4
" m

in
.

push side

[1670 mm]
65 3/4" min.

[1
67

0 
m

m
]

Y
65

 3
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" m
in

.

[609 mm]
24" min.

push side

[1670 mm]
65 3/4" min.
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]
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" m
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.
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m
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]

44
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. [609 mm]

24" min.
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]

44
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.

[1371 mm]
54" min.

HINGE SIDE APPROACH - SWINGING 
DOOR

FRONT APPROACH - SWINGING 
DOOR

LATCH SIDE APPROACH - 
SWINGING DOOR

*SEE 3.8.3.4(1)(C) LATCH SIDE APPROACH - SWINGING 
DOOR

FRONT APPROACH - SWINGING 
DOOR

SIDE APPROACH - 
SWINGING DOORNOTE: Y = 66" [1670 mm] min. if 

door has closer
NOTE: X = 12" [300 mm] min. if door has 

both a latch and a closer
NOTE: Y = 66" [1670 mm] min. if door 

has both a latch and a closer

FRONT APPROACH - SLIDING OR 
FOLDING DOORS

LATCH SIDE APPROACH - 
SLIDING OR FOLDING DOORS

SLIDE SIDE APPROACH - SLIDING 
OR FOLDING DOORS

[860 mm]
33 7/8" min.

[300 mm]
12" min.

[300 mm]
11 3/4" min.

[1
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m

m
]

47
 1

/4
"

barrier free path of travel controls
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]

43
 1

/4
"intercom light 

switch

thermostat
fire 

alarm

keypad

swipe

[4
00
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]
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in

.

outlet

[2
00

 m
m

]
7 

7/
8"

optimal range

[1
47

5-
15

25
 m

m
]

58
" -

 6
0"

Where permanent identification is 
provided for rooms and spaces, signs 
shall be installed on the wall adjacent to 
the latch side of the door, located with 
their centre line at a height between 
1475 mm (58 in.) and 1525 mm (60 in.). 
Where there is no wall space to the 
latch side of the door, including at 
doubleleaf doors, signs shall be placed 
on the nearest adjacent wall. 

lever handset

door opening device

coat hook (where occurs)
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ax
.

EQ EQ

refer to door schedule for 
door type.
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]
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" -

 4
3"

[600-1500mm]
24" - 59"

BCT baby change table

hatched areas indicate blocking required
see plan for locations
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"

[933 mm]
36 3/4"

[5
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"

barrier free door clearances - outswing barrier free door clearances - inswing

barrier free door clearances - sliding or folding doors

barrier free signs barrier free doors

see details for clearances

blocking

blocking

blocking

blocking

blocking

blocking

blocking
blocking

blocking

blocking

blockingblocking

blocking

blocking blocking

blocking
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GB1

GB4
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G
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GB4

[910 mm]
35 7/8" *

*represents 910 mm length sstl grab bar option

A

G
B

4

G
B

4

[6
00

-6
50

 m
m

]
23

 5
/8

"-
25

 5
/8

"

line of clear 
floor area

G
B

6

shower 
area

SS SS

side elevation front elevation

[7
50

-8
70

m
m

]
29

 1
/2

"-
33

 1
/2

"

[1
50

-2
00

m
m

]
5 

7/
8"

-7
 7

/8
"

GB3

[300-450mm]
11 3/4"-17 3/4"

[5
00

m
m

]]
19

 5
/8

" m
ax

.

[300 mm]
11 7/8"

[300 mm]
11 7/8"

A

hatched areas indicate blocking required
see plans for locations

810x1830 clear for adult change table (table 
can be installed at future time - provide wall 
blocking)

900x1500 clear 
transfer space

920 x 1370 mm clear
approach space at lav.

self closer and power door operator 
required if door swings out

lav. w/c

460 460

76
2

50

GB4

GB1

wall blocking designed to carry a 
minimum load of 1.33 kN

wall blocking

wall blocking

turning radius

ø 1700

door stop to door face
860 mm min.

760 mm x 1500 mm 
transfer space

CH

SF emergency call button with 
sign and audible / visible 
device indicator located 
between w/c and lav.

b/f door operator buttons 
as per O.B.C. 3.8.3.3 (17)

audible / visible device 
indicator

push to lock button
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Barrier Free Details

A9-000

24-006

Niagara Parks Commission

7805 Niagara River Pkwy, Niagara Falls, ON

WEGO Garage Addition-
Phase 1

TYPICAL BARRIER FREE WASHROOM LAYOUT
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610

71
0 

- 8
65

 (F
.A

.D
.S

.)

77
5 

- 8
75

 m
m

 (B
.F

.)
81

0 
- 8

60
 m

m
 (C

.H
.M

.C
)

10
6

sink, faucet & plumbing.
(see mechanical)

[CTP1] 

sealant

19 mm (min.) plywood trim skirt at 
locations front edge with 
hardwood trim.

continuously wrap insulation at 
all exposed pipes.

19 mm (min.) plywood gable 
support with hardwood edge. 
(see int. elevations for locations)

note: coordinate with elevations for backsplash locations

VC5

line of wall

line of floor

10
0

61
0

[CTP1]

sealant

line of wall

[CC1]

line of floor

recessed pilaster strips

[SB1]

plywood strip - typ.

[CH1]

adjustable shelves with 
hardwood edge. refer to int. 
elevations for quantity of shelves.

drawer

blocking as required

10
0

19

542

16
19

16
19

10
0

91
5

19

19

note: coordinate with elevations for backsplash locations

BC2 / BC8 
/ BC9

[CB1]

recessed pilaster strips.

adjustable tempered glass 
shelving

sliding tempered glass doors c/w 
door pulls & locking hardware 

[CB1]

track for sliding glass

track for sliding glass

300

19

40

19

40

19

(s
ee

 e
le

va
tio

ns
 fo

r h
ei

gh
ts

)
si

ze
 v

ar
ie

s

blocking as required

WC8

undermount light (refer to 
electrical)

valance (refer to elevations for 
locations)

cabinet light (refer to 
electrical)

[CC1]

line of wall

[CB1]

recessed pilaster strips

[CH1]

adjustable shelves with hardwood 
edge. (refer to int. elevations for 
quantity of shelves)

blocking as required

19 341 19

19
19

16
16

WC1 / WC2
/ WC3

(s
ee

 e
le

va
tio

ns
 fo

r h
ei

gh
ts

)
si

ze
 v

ar
ie

s

undermount light (refer to 
electrical)

valance (refer to elevations for 
locations)

[CC1]

[CTP1]

[SB1]

[CH1]

sealant

line of wall

blocking where required

[CB1]

sink

91
5

10
0

19

continuously wrap insulation at 
all exposed pipes.

note: coordinate with elevations for backsplash locations

BC3 / BC7

fixed panel

line of floor

[CC1]

[CTP1] 

sealant

line of wall

[CB1]

line of floor

[SB1]

plywood strip - typ.

[CH1]

fixed panel

blocking as required

10
0

19

19

10
0

76
2 

m
m

 to
 8

13
 m

m

19

19

sink, faucet & plumbing.
(see mechanical)

continuously wrap insulation at 
all exposed pipes.

note: coordinate with elevations for backsplash locations

VC1 / VC2

[CC1]

[CTP1]

[SB1]

[CH1]

sealant

blocking where required

[CB1]

sink

75

10
0

610

19

continuously wrap insulation at 
all exposed pipes.

note: coordinate with elevations for heights and backsplash locations

VC3

line of wall

line of floor

[CC1]

line of wall

[CB1]

recessed pilaster strips

[CH1]

adjustable shelves with hardwood 
edge. (refer to int. elevations for 
quantity of shelves)

blocking as required

19

19
19

16
16

WC4 / WC5

wood door with inset glass panel

(s
ee

 e
le

va
tio

ns
 fo

r h
ei

gh
ts

)
si

ze
 v

ar
ie

s

undermount light (refer to 
electrical)

valance (refer to elevations for 
locations)

cabinet light (refer to 
electrical)

[CC1]
line of wall

[CB1]

recessed pilaster strips

[CH1]

adjustable shelves with hardwood 
edge. (refer to int. elevations for 
quantity of shelves)

blocking as required

19 341 19

19
19

16

WC6

(s
ee

 e
le

va
tio

ns
 fo

r h
ei

gh
ts

)
si

ze
 v

ar
ie

s

lift-up/stay door hardware (refer 
to spec.)

undermount light (refer to 
electrical)

valance (refer to elevations for 
locations)

[CC1]

[CTP1]

sealant

line of wall

[CC1]

line of floor

recessed pilaster strips

[SB1]

[CH1]

adjustable shelves with 
hardwood edge. refer to int. 
elevations for quantity of shelves.

blocking as required

10
0

19

542

16
19

16

10
0

91
5

19

note: coordinate with elevations for backsplash locations

BC1 / BC6
/ BC10

[CB1]

line of wall

[CB1]

recessed pilaster strips

adjustable shelves with hardwood 
edge. (refer to int. elevations for 
quantity of shelves)

blocking as required

19
19

16

WC7

(s
ee

 e
le

va
tio

ns
 fo

r h
ei

gh
ts

)
si

ze
 v

ar
ie

s

undermount light (refer to 
electrical)

valance (refer to elevations for 
locations)

[CC1]

[CTP1]

sealant

line of wall

[CB1]

line of floor

[SB1]

[CH1]

drawer

blocking as required

19

10
0

91
5

19

19

note: coordinate with elevations for backsplash locations

BC4

drawer

drawer

[CC1]

[CTP1]

sealant

line of wall

[CC1]

line of floor

[SB1]

[CH1]

drawer

blocking as required

19

10
0

91
5

19

19

note: coordinate with elevations for backsplash locations

BC5

drawer

drawer

drawer

[CB1]

610

71
0 

- 8
65

 (F
.A

.D
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.)

77
5 

- 8
75

 m
m

 (B
.F

.)
81

0 
- 8

60
 m

m
 (C

.H
.M

.C
)

10
6

61
0

10
0

[CTP1] 

sealant

19 mm (min.) plywood trim skirt at 
locations front edge with 
hardwood trim.

19 mm (min.) plywood gable 
support with hardwood edge. 
(see int. elevations for locations)

note: coordinate with elevations for backsplash locations

VC4

line of wall

line of floor

[CH1] series D-shape pulls in 304 stainless steel - brushed finish

[MCR1] 25 mm ⌀ - chrome plated finish

[CTP1] 19 mm particle board - factory laminated - post-formed w/ 
38mm 180° bullnosed edge

millwork legend

[CC1] 19 mm maple veneer plywood - cabinet grade w/ edge 
banding (typ.)

ref. item description

cabinet hardware

metal closet rod

counter top

cabinet carcass

[SB1] 10 mm mdf core - white finishscheduled base

[CB1] 6mm maple veneer plywood - good one sidecabinet back panel
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TYPICAL MILLWORK
DETAILS

A9-100

24-006

Niagara Parks Commission

7805 Niagara River Pkwy, Niagara Falls, ON

WEGO Garage Addition-
Phase 1

(VC) TYPICAL BARRIER FREE VANITY13

(BC) TYPICAL BASE CABINET SECTION - DRAWER(S) / DOOR(S)7

(WC) TYPICAL WALL GLASS DISPLAY CABINET SECTION5(WC) TYPICAL WALL CABINET SECTION1

(BC) TYPICAL BASE SINK CABINET SECTION10

(VC) TYPICAL VANITY BASE CABINET11 (VC) TYPICAL CHILD WASH STATION CABINET SECTION12

•

•
•

•
•
•

•
•
•

•
•

TYPICAL MILLWORK NOTES

contractor shall verify all rough-in & plumbing rough-in, fixture & accessory mounting heights 
for all kindergartens, daycare, special ed. & other similar non-typical spaces w/ owner / 
operator prior to constructing the above noted heights shall be confirmed to be in 
accordance w/ the latest o.b.c. prior to rough-in & installation
reinforce masonry walls wherever req'd. for mounting equipment
shop drawings to be in dimension units as illustrated on this drawing or they will be rejected 
(imperial & metric both shown is acceptable)

cabinets & doors

all new millwork doors are to be constructed of 19mm veneer plywood both inside and out.
shelves are to be 16mm solid or veneer plywood to match above.
drawer sides are to be constructed of 19mm good one side veneer plywood. drawer base is 
to be 6mm good one side veneer plywood. veneer surface is to be visible on inside of 
drawer.
3mm solid hardwood egding to match on all exposed edges. 
internal edges may be veneer tape to match. 
all adjustable shelves are to be installed on recessed pilaster strips.

countertops

edge profile and backsplash where noted.
at wet locations particle board is to be moisture resistant.

(WC) TYPICAL GLASS PANEL WALL CABINET SECTION2 (WC) TYPICAL WALL AWNING CABINET SECTION3

(BC) TYPICAL BASE CABINET SECTION - DOOR(S)6

(WC) TYPICAL WALL OPEN CABINET SECTION4

(BC) TYPICAL BASE CABINET SECTION - 3 DRAWERS8 (BC) TYPICAL BASE CABINET SECTION - 4 DRAWERS9

(VC) TYPICAL BARRIER FREE COUNTER14
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vandalproof aluminum dome strainer  with hinged 
access gate and clamping ring

1/8" (3 mm) s.s. rivet

four 3/8" (9 mm) mounting bolts welded to stabilizer ring 
and drain body base

embed flange into mastic prior to setting roof drain

membrane flashing

tie leading edge of flashing into roof with 200mm ply of 
fibreglass roofing felt in hot asphalt

roof membrane

modified bitumen sump liner

fibre board overlay

thermal insulation

vapour barrier

cast aluminum stabilizer ring welded to underside of drain 
body
drain clamp, typ.

coupling and drain pipe by plumber

typ. roof assembly

- roof membranes
- fibre board overlay
- (tapered insulation where shown on roof plan)
- thermal insulation (2 layers staggered)
- vapour barrier
- roof deck

1.

2.

detail notes:

roof drain to be 'thaler rd-4 cast aluminum' tamper 
proof drain unless specified otherwise. 
refer to mechanical specifications for drain type 
and size to accommodate flow rate.

base and clamp sheet under clamping ring

galvanized metal sleeve sealed to vapour 
barrier

tie leading edge of flashing into roof 
with 200mm ply
of fibreglass roofing felt in hot asphalt

chimney flange set into mastic on 
roof surface

galvanized steel collar secured with 
stainless steel clamp

caulking suitable to flue temperature

typ. roof assembly

- roof membranes
- fibre board overlay
- (tapered insulation where shown on roof plan)
- thermal insulation (2 layers staggered)
- vapour barrier
- roof deck

cap sheet sealed to chimney flange

typ. roof assembly

- roof membranes
- fibre board overlay
- (tapered insulation where shown on roof plan)
- thermal insulation (2 layers staggered)
- vapour barrier
- roof deck

service line

composite membrane flashing 
(see

specifications)

cant strip

roof membrane

tie leading edge of flashing into 
roof with 200mm ply of fibreglass 
roofing felt in hot asphalt

12.5 plywood

30
0m

m
 m

in
im

um

fully insulated stud frame 
enclosure secured to deck and 
sheathed with plywood

membrane flashing onto 
penetration and sealed. contractor 
to refer to roof membrane 
manufacturer for detailing 
guidlines

composite membrane flashing 
(see specifications)

cant strip

roof membrane

tie leading edge of flashing into 
roof with 200mm ply of 
fibreglass roofing felt in hot 
asphalt

35
1 

±

base sheet to be lapped to top 
side

pre-fabricated roof curb

insulation

protection board

roof system (refer to schedule)

pipe to be secured to block with pipe 
strap as per manufacturers 
specifications

manufactured component support block 
system w/ closed cell foam base (refer to 
specifications)

prior to membrane application fill voids with 
compressible insulation to ensure that roofing 
materials do not spill to interior

where necessary extend soil vent pipe to 
suit new soil vent flashing

tie leading edge of flashing into roof with 
200mm ply of fibreglass roofing felt in hot 

asphalt

membrane flashing

soil vent stack flashing set into 
mastic on roof membrane

pack with insulation

soil vent pipe to stack flashing with 
12mm thick bead of caulking

roof membrane sealed 
to be pipe

typ. roof assembly

- roof membranes
- fibre board overlay
- (tapered insulation where shown on roof plan)
- thermal insulation (2 layers staggered)
- vapour barrier
- roof deck

30
0m

m
 m

in
im

um
 c

le
ar

an
ce

ra
is

e 
de

ta
il 

to
 p

ro
vi

de

cap sheet sealed to 
chimney flange

typ. roof assembly

- roof membranes
- fibre board overlay
- (tapered insulation where shown on roof plan)
- thermal insulation (2 layers staggered)
- vapour barrier
- roof deck

pre-finished metal cap flashing 
c/w drip edges securely 

fastened to wood blocking.  
provide sealant around all 

fasteners.

cant strip

p.t. wood blocking to suit

vapour barrier

cap sheet to extend over base 
sheet flashing

roof structure and assembly refer 
to architectural plans and 
specifications

base sheet flashing to 
extend over blocking 30

0m
m

 m
in

.

600 mm square paver (coordinate with mod 
bit roof system requirments)

25mm extruded polystyrene 
protection pad

membrane flashing

roof membrane (refer to schedule)

roof system (refer to schedule)

composite membrane flashing 
(see

specifications)

cant strip

roof membrane

30
0

wrap cap sheet flashing and cap sheet 
up column and adhere with mastic 

under angle collar

provide access hole to fill column with 
spray foam insulation to level of roof 
insulation as shown.

galv. angle collar continuously welded 
to column.

top of supporting beam

roof structure and assembly 
(refer to architectural plans and 

specifications)
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Typical Roof Details

A9-200

24-006

Niagara Parks Commission

7805 Niagara River Pkwy, Niagara Falls, ON

WEGO Garage Addition-
Phase 1

scale: 1 : 5A9-200

TYP. ROOF DRAIN DETAIL1
scale: 1 : 5A9-200

TYP. CHIMNEY STACK2
scale: 1 : 5A9-200

TYP. SERVICE PENETRATION3
scale: 1 : 5A9-200

TYP. ROOF CURB DETAIL4

scale: 1 : 2A9-200

TYP. GAS LINE SUPPORT DETAIL10

scale: 1 : 5A9-200

TYP. SOIL STACK6
scale: 1 : 5A9-200

TYP. ROOF AREA DIVIDER DETAIL7

scale: 1 : 5A9-200

TYP. PROTECTION PAD DETAIL8

scale: 1 : 5A9-200

TYP. COLUMN EXTENSION THROUGH ROOF5
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roof structure and assembly (refer 
to architectural plans and 
specifications)

wall structure and assembly refer 
to architectural plans and 
specifications

min.
200

min.
100

cap flashing (see other details)

cap sheet flashing (extend over 
parapet as shown)

continuous cant strip, extend 
roofing felts over cant to top edge 
as shown (refer to specifications)

base sheet

base sheet flashing (extend to top 
of parapet as shown)

cap sheet (extend over parapet as 
shown)

300mm +/-

MEMBRANE FLASHING

FLASHING  MEMBRANE - EXTEND  TO 
FRONT EDGE OF  SCUPPER

150mm DOWNSPOUT WITH 
ELBOW AT SPLASH PAD

REFINISHED METAL FLASHING 
OVERFLOW BOX TO MATCH 
METAL PANELS.

REFINISHED METAL FLASHING 
MOUNTING EDGE.

ROOF MEMBRANE AS 
SPECIFIED

INSULATION AS 
SPECIFIED

DECK AS SPECIFIED

#15 ORGANIC FELT  
BACKER SHEET

PRIMER

SET SCUPPER IN  PLASTIC ROOFING  
CEMENT - NAIL 3" (75mm) O.C.

WOOD NAILERS FASTENED AS PER 
MANUFACTURER RECOMMENDATIONS

NAIL

75m
m

 +/-

ROOF MEMBRANE AS 
SPECIFIED

300mm +/-

150m
m

 +/-

NAIL
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Typical Roof Details

A9-201

24-006

Niagara Parks Commission

7805 Niagara River Pkwy, Niagara Falls, ON

WEGO Garage Addition-
Phase 1

scale: 1 : 5A9-201

TYP. ROOF PARAPET DETAIL1
scale: 1 : 25A9-201

TYP. ROOF SCUPPER DETAILS2
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[305 mm]
12"

[305 mm]
12"

[9
39

 m
m

]
37

"

[9
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" [9
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m
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"

depth
1 tread

[100 mm]
3 7/8" max.

[50 mm]
2" min

[32 mm]
1 1/4" min.

refer to wall schedule for wall assemblies 
(provide solid wood blocking as required)

fasteners consist of no fewer than 2 
screws at each point

continually graspable handrail 

refer to floor 
schedule for floor 
assemblies

brushed stainless 
glass rail standoff 
base and cap (see 
specs)

38 mm Ø brushed 
stainless glass 
mounted hand rail 
bracket (see specs)

[64 mm]
2 1/2"

[1
06

7 
m

m
]

42
"

glass panel

TYPE A

refer to floor schedule for 
floor assemblies

prefinished aluminum glazing 
chanel fastened into floor 
assembly (see specs)

38 mm Ø brushed 
stainless glass 
mounted hand rail 
bracket (see specs)

[64 mm]
2 1/2"

[1
06

7 
m

m
]

42
"

glass panel

TYPE B

top captop cap

note:

- balcony railing glazing: shall conform 
to OBC SB-13 as summarized below.

- glass located beyond the edge of a 
floor or within 50 mm of the edge of a 
floor - heat strengthened laminated 
glass

- glass located more than 50 mm 
inward from the edge of a floor - heat 
strengthened laminated glass

- glass located more than 150 mm 
inward from the edge of a floor - 6mm 
max. tempered glass

4 
7/

8"
 (1

25
 m

m
) m

in
7 

1/
8"

 (1
80

 m
m

) m
ax

10" (280 mm) min
17" (355 mm) max

slip resistant leading edge indicator 
@ nosing

typical
1" (25 mm)

concrete tread w/ nosing strip

primed and painted steel stringer 
(refer to structural)

welded pan support

welded angle on inside of 
stringer, bolt to floor

welded pan tread

refer to structural for thickened slab 
locations

welded carrier 
angles

280 min

18
0 

m
in

25

38

38

[3
05
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12

"
[6

7 
m

m
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2 
5/

8"
[7

62
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m
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30
"
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21
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3/
4"
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]
38

"[83 mm]
3 1/4"
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02
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]
4"

[1
06

7 
m

m
]
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"

1 1/4" (32 mm) Ø tube 
top rail

1 1/4" (32 mm) Ø 
tube mid rail

1 1/4" (32 mm) Ø tube 
bottom rail

C12 stringer w/ L3x3 

1/2" (13 mm) Ø steel 
pickets

1 1/4" (32 mm) Ø tube 
handrail (see drawings for 

locations)

3/8" (10 mm) Ø brackets 
@ each post

[9
14

 m
m

]
36

"

[51 mm]
2"

line of floor/landing 
(see plans for 

assembly type

1 1/4" (32 mm) Ø steel 
pipe vert. posts @ 6'-0" 
(1829 mm) o/c max.

[102 mm]
4" max.

SECTION A ELEVATION

1/2" (13 mm) Ø steel pickets

1 1/4" (32 mm) Ø tube top rail

1 1/4" (32 mm) Ø tube mid rail

1 1/4" (32 mm) Ø tube bottom rail

C12 stringer w/ L3x3 

A

tactile attention indicator one tread depth back from 
leading edge as per O.B.C 3.4.6.1 (2) with a size of 
no less than 300mm and no greater than 610mm 
as per O.B.C. 3.8.3.18 (2) 

slip resistant leading edge indicator with a 
distinctive visual pattern or colour that is 
contrasting to the stair materialA

B

B

upper landing

lower landing

landing

[A] = 300mm to 610mm  
[B] = tread depth

note: treads and landings of exterior exit stairs 
shall be designed to be free of ice and snow 
accumulations if the stairs,

(a) are more than 10 m high, or

(b) serve a hotel.

A
B

B

where a doorway opens onto a stair  landing, a 
tactile attention indicator is required on the 
leading edge of a landing as per O.B.C.  3.4.6.1 
(2)(b)  

for buildings greater than 3 storeys, floor indicator 
signs are to be installed on both sides of the wall at 
the exit stair shaft, and shall be located on the latch 
side of the door as per O.B.C 3.4.6.19 (1) (2) , 
9.9.11.4 (1) and 9.9.11.5 (2) 

C

D

[C] = 300 mm max.
[D] = 1500 mm

[4
5 

to
 6

3 
m

m
]

2"
 to

 2
 1

/2
"

[4
 to

 5
 m

m
]

3/
16

" t
o 

7/
32

"

[25 mm]
1"

[25 mm]
1"

[45 to 63 mm]
2" to 2 1/2"

typical stainless steel truncated 
dome (d.w. dots)

refer to schedule for floor 
assemblies

13mm Ø steel pickets
secured to top rail & bottom plate

spaced at 100mm o.c. max.

outline of 100 mm Ø 
maximum
sphere opening in 
guard

precast concrete stair

post fasteners anchored to 
precast concrete stair

38mm x 38mm posts
@ 1200mm o.c. max.

19mm x 6mm metal
horiz. flatbar

38 mm Ø rails
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36
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"
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"
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]

3"
[3

8 
m

m
]

1 
1/

2"
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20
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m
]

36
 1

/4
"

1/2" (13 mm) Ø metal 
balusters @ max. 4" o/c.

1" (100 mm) Ø metal 
horizontal pipe

1 1/4" (32 mm) Ø metal 
horizontal pipe

1" (6 mm) Ø metal 
horizontal pipe

[1
07

0 
m

m
]

42
 1

/8
" M

in
.

SECTION A ELEVATION

[1
02

 m
m

]
4"

line of finished concrete

1 1/4" (32 mm) Ø metal posts 
at 8'-0" / 2438mm o/c max 
spacing.

[1
02

 m
m

]
4"

Note:
1. All guards to be hot dipped galvanized with vinyl coating.
2. Pressure relief holes to be drilled in bottom face of base and horizontals prior to galvanizing 
3. Provide shop drawings stamped and signed by a professional engineer licence in the province of Ont.

1/4" (6 mm) thick galv. base 
plate welded to posts.

zinc coated 1/2" (13 mm) Ø 
concrete screws 4" (100 mm) long 
by hilti or approved equal

line of finished concrete

1" (100 mm) Ø metal horizontal 
pipe

1/2" (13 mm) Ø metal balusters 
@ max. 4" o/c.

S-G1

A

[3
2 

m
m

]
1 

1/
4"

100 m
m

wall plate attachment

prefinished extruded 
aluminum top rail

prefinished extruded 
aluminum bottom rail

frosted glass or finished 
metal panel

prefinished aluminum posts 
fastened at bottom to 
concrete slab

plate attachment

engineered railing system (by 
others)

outline of building

he
ig

ht
 v

ar
ie

s 
(s

ee
 s

ho
p 

dr
aw

in
gs

)

depth varies (see shop drawings)

S-PS1

4687 Queen Street Suite 2,  
Niagara Falls,  ON,  L2E 2L9
T | 905-357-4441    
F | 905-357-9203
W | www.raimondoarchitects.com
E | mail@raimondoarchitects.com
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Typical Stair + Railing
Details

A9-300

24-006

Niagara Parks Commission

7805 Niagara River Pkwy, Niagara Falls, ON

WEGO Garage Addition-
Phase 1

TYPICAL HANDRAIL TERMINATIONS

TYPICAL WALL MOUNT HANDRAIL DETAIL

TYPICAL GLASS RAILING DETAIL

TYPICAL PRECAST CONCRETE STAIR DETAIL

TYPICAL METAL STAIR W/ CONCRETE TREAD DETAIL

TYPICAL ROUND RAIL HANDRAIL W/ METAL PICKETS

TYPICAL TACTILE STRIPS & FLOOR NUMBERING INDICATORS

TYPICAL TRUNCATED DOME DETECTABLE WARNING SURFACE

TYPICAL SIDE MOUNTED GUARDRAIL DETAILTYPICAL EXTERIOR METAL GUARD DETAIL

TYPICAL PRIVACY SCREEN DETAIL
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S4.5
S3.3
EE

NEW TRENCH DRAIN. REFER 
TO TYPICAL DETAIL 3.37b 

FOR REINFORCING

17
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FW300A

FW300A FW300A FW300A FW300A

FW200A

FW300A FW300A FW300A FW300A FW300A

N

60

S4.6

41

S4.4

50

S4.5

42

S4.4 EXISTING SLAB TO BE DEMOLISHED AND 
REPLACED WITH NEW (SEE PLAN NOTES FOR 

NEW SLAB DETAILS) FOR PLACEMENT OF 
NEW MECH. LIFTS, TYPICAL

EXISTING SLAB TO BE DEMOLISHED AND 
REPLACED WITH NEW (SEE PLAN NOTES FOR 
NEW SLAB DETAILS) FOR PLACEMENT OF NEW 
MECH. LIFTS, TYPICAL

G.C. TO CONFIRM EXISTING PAD FOOTING 
ELEVATION IN RELATION TO NEW LIFT AND 
PAD FOUNDATION AND REPORT TO VBSA

NEW TRENCH DRAIN. REFER TO TYPICAL 
DETAIL 3.37b FOR REINFORCING

NEW CAST-IN PLACE CONCRETE TRENCH FOR LIFT. 
REFER TO TYPICAL DETAIL 3.42 FOR ALL REQUIRED 
REINFORCING. G.C. TO COORDINATE ALL DIMENSIONS 
AND LAYOUTS WITH THE LIFT FABRICATORS DRAWINGS 
AND SPECIFICATIONS

NEW CAST-IN PLACE CONCRETE TRENCH FOR LIFT. 
REFER TO TYPICAL DETAIL 3.42 FOR ALL REQUIRED 
REINFORCING. G.C. TO COORDINATE ALL DIMENSIONS 
AND LAYOUTS WITH THE LIFT FABRICATORS 
DRAWINGS AND SPECIFICATIONS
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SLAB THICKEN AT STAIRS. 
SEE TYPICAL DETAIL 3.16A

G.C. TO CONFIRM EXISTING STRIP FOOTING 
ELEVATION IN RELATION TO NEW PAD 
FOUNDATION AND REPORT TO VBSA
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ST
P

FT
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G.C. TO CONFIRM EXISTING PAD 
FOOTING ELEVATIONS IN RELATION 
TO NEW PAD FOUNDATIONS ALONG 
THIS GRID AND REPORT TO VBSA

SC3

CJ

61

S4.6

Sim

CJCJ

CJ CJ

250mm THICK x 2500mm WIDE 
CONTINUOUS SLAB THICKENING BELOW 
AND CENTERED ON BOTH TWO POST 
LIFTS, TYPICAL. PROVIDE 15M@300 o/c 
TOP AND BOTTOM EACH WAY, TYPICAL. 
COORDINATE LOCATION WITH LATEST 
ARCHITECTURAL DRAWINGS AND LIFT 
FABRICATORS DRAWINGS

SC4

SC5

SC6

EX. BUILDINGNEW BUILDING

CJ CJ

CJ
CJ

CJ CJ

CJ CJ

CJ CJ

CJ CJ

CJ CJ

17
4.

37
40

0d
p

NEW CAST-IN PLACE CONCRETE TRENCH FOR LIFT. REFER 
TO TYPICAL DETAIL 3.42 FOR ALL REQUIRED REINFORCING. 
G.C. TO COORDINATE ALL DIMENSIONS AND LAYOUTS WITH 
THE LIFT FABRICATORS DRAWINGS AND SPECIFICATIONS

DRILL AND EPOXY GROUT 15M DOWELS x 450 LONG INTO EXISTING 
FOUNDATION WALL A MIN. 150mm EMBEDMENT @ 300 o/c 
VERTICAL SPACING, TYPICAL. DOWELS TO BE CENTERED ON NEW 
FOUNDATION WALL

CJ

CJ

EXISTING SANITARY LINE @ 10'-8" 
BELOW EXISTING FINISHED GRADE

OPTION TO STEP FOOTINGS: REPLACE 
ALL FILL AROUND THE REMOVED SANT. 

LINE WITH ENGINEERED FILL or LEAN 
MIX UPTO THE NEW FOOTING 

ELEVATION, TYPICAL

CJ
CJ CJ

CJ CJ

ST
P

FT
G

ST
P

FT
G

ST
P

FT
G

ST
P

FT
G

ST
P

FT
G

ST
P

FT
G

OPTION TO STEP FOOTINGS: REPLACE ALL 
FILL AROUND THE REMOVED SANT. LINE WITH 
ENGINEERED FILL or LEAN MIX UPTO THE NEW 
FOOTING ELEVATION, TYPICAL

NEW FOOTING TO BEAR ON TOP OF EXISTING 
FOOTING WITH LEAN FILL TO BEAR  BELOW 1.22m. 

SEE SECTION FOR DETAILS

TOP OF SLAB ELEVATION AT FINISHED FLOOR LEVEL IS AT +0.00 (175.340), CONFIRM ALL ELEVATIONS WITH 
ARCHITECTURAL DRAWINGS.

THE BUILDING FOUNDATIONS HAVE BEEN DESIGNED FOR A BEARING RESISTANCE (SLS) OF 144 kPa (3000 psf) AND A 
FACTORED BEARING RESISTANCE (ULS) OF 190 kPa (4000 psf) ON UNDISTURBED NATIVE SOIL U.N.O. ON PLAN.  ALL 
BEARING RESISTANCES TO BE VERIFIED BY GEOTECHNICAL INVESTIGATION AFTER EXCAVATION AND REPORTED TO 
VBSA. 

UNDERSIDE OF FOOTINGS ARE TO BE A MINIMUM OF 1200mm BELOW FINISHED GRADE UNLESS NOTED OTHERWISE AS 
THUS               ON PLAN. AT LOCATIONS WHERE STRIP FOOTINGS ABUT PAD FOOTINGS THICKEN STRIP FOOTING 
LOCALLY TO MATCH UNDERSIDE OF ADJACENT PAD FOOTING AS SHOWN ON TYPICAL DETAIL 3.03.

TYPICAL SLAB ON GRADE CONSTRUCTION U.N.O.: 150mm CONCRETE SLAB WITH 152x152 MW18.7xMW18.7 WELDED 
WIRE FABRIC ON VAPOUR BARRIER ON 200mm LAYER OF COMPACTED 19mm CLEAR CRUSHED STONE ON APPROVED 
NATIVE SUBGRADE OR APPROVED ENGINEERED FILL. GARAGE AREA: 150mm CONCRETE SLAB WITH 152x152 
MW18.7xMW18.7 WELDED WIRE FABRIC ON VAPOUR BARRIER ON 200mm LAYER OF COMPACTED 19mm CLEAR 
CRUSHED STONE ON APPROVED NATIVE SUBGRADE OR APPROVED ENGINEERED FILL.

TYPICAL RADIANT HEATED SLAB ON GRADE CONSTRUCTION (REFER TO ARCHITECTURAL DWGS. FOR LOCATIONS): 
MINIMUM 150mm CONCRETE SLAB WITH TWO LAYERS OF 152x152 MW18.7xMW18.7 WELDED WIRE FABRIC ON VAPOUR 
BARRIER ON 50mm RIGID INSULATION ON 50mm SCREEDED SAND LAYER ON 300mm LAYER OF GRANULAR 'A' 
COMPACTED TO 100% SPMDD ON GRANULAR 'B' COMPACTED TO 98% SPMDD ON APPROVED NATIVE SOIL OR APPROVED 
STRUCTURAL FILL.

SEE ARCHITECTURAL DRAWINGS FOR SLOPES TO DRAINS IN FLOOR AREAS. MAINTAIN ALL STRUCTURAL THICKNESS 
SHOWN.

SEE ARCHITECTURAL DRAWINGS FOR TOP OF FOUNDATION WALL ELEVATIONS. DEPRESS TOP OF FOUNDATION WALL 
300mm AT ALL DOOR OPENINGS.

CENTRE ALL CONCRETE PIERS UNDER STEEL COLUMN BASE PLATES UNLESS NOTED OTHERWISE. SEE ARCHITECTURAL 
DRAWINGS FOR COLUMN OFFSETS FROM GRID LINES.

AT ALL LOCATIONS ON PLAN NOTED AS THUS                                   , PROVIDE A SAWCUT OR A CONSTRUCTION JOINT 
(SEE TYPICAL DETAIL 3.15). PROVIDE A CONTROL JOINT AT ALL INTERIOR DOOR LOCATIONS OVER FOUNDATION WALLS. 
FINAL LOCATIONS OF CONTROL JOINTS MUST BE COORDINATED BETWEEN THE CONCRETE CONTRACTOR AND THE 
FLOOR FINISHING CONTRACTOR THROUGH THE GENERAL CONTRACTOR. MANY SLAB ON GRADE SAWCUTS HAVE BEEN 
OMITTED FOR CLARITY - CONTRACTOR TO FOLLOW 3.15 AND SUBMIT SAWCUT PATTERNS FOR REVIEW BY THE 
ARCHITECT AND STRUCTURAL CONSULTANT.

FOUNDATION PLAN NOTES
1.

2.

3.

4.

5.

6.

7.

8.

CONCRETE CONTRACTOR TO COORDINATE WITH ALL TRADES THE LOCATION OF ALL PIPE SLEEVES THROUGH CONCRETE 
FOUNDATION WALLS. PIPE SLEEVES MAY NOT BE PLACED WITHIN FOOTINGS. FOUNDATIONS MUST BE STEPPED DOWN TO 
ACCOMMODATE ELEVATION OF PIPE SLEEVES. SEE TYPICAL DETAILS FOR STEPS IN FOUNDATION WALLS. REPORT ANY 
DISCREPANCIES TO THE STRUCTURAL CONSULTANT.

UNDERSIDE OF ALL COLUMN BASE PLATES TO BE 200mm BELOW TOP OF FINISH FLOOR ELEVATION UNLESS NOTED 
OTHERWISE IN THE COLUMN SCHEDULE.

FOR 125mm SLAB ON GRADE, THICKEN SLAB UNDER ALL CONCRETE BLOCK PARTITION WALLS AND BEARING 
LOCATIONS FOR STAIRS (SEE TYPICAL DETAIL 3.16A). FOR 200mm SLAB ON GRADE, PROVIDE 15M @ 300 TRANSVERSE 
BARS x 1500mm LONG AND 4-15M CONT. COORDINATE DIMENSIONS TO CONCRETE BLOCK PARTITION WALLS AND 
STAIRS WITH ARCHITECTURAL PLANS. NON-LOADBEARING BLOCK PARTITION WALLS ARE SHOWN ON FOUNDATION 
PLAN AS THUS                 FOR INFORMATION ONLY. LOCATION OF ALL BLOCK PARTITIONS AND CORRESPONDING SLAB 
THICKENINGS MUST BE COORDINATED WITH ARCHITECTURAL PLANS AND DETAILS.

PROVIDE A STEPPED STRIP FOOTING WHERE INDICATED ON PLAN AS 'STP FTG'. SEE TYPICAL DETAIL 3.02 FOR STEP 
FOOTING DETAILS AND LIMITATIONS.

SEE TYPICAL DETAIL 3.33 FOR CONSTRUCTION OF HOUSEKEEPING PADS FOR MECHANICAL & ELECTRICAL EQUIPMENT. 
SEE MECHANICAL & ELECTRICAL DRAWINGS FOR REQUIRED CONCRETE HOUSEKEEPING PAD LOCATION AND 
DIMENSIONS. HOUSEKEEPING PADS NOT SHOWN ON STRUCTURAL DRAWINGS.

PROVIDE DOWELS FOR WALLS OR COLUMNS IN STRIP FOOTINGS TYPICAL. DOWELS TO MATCH WALL OR COLUMN 
VERTICAL REINFORCEMENT TYPICAL.

PROVIDE 25mm THICK RIGID INSULATION BETWEEN ADJACENT FOOTING POURS, TYP. AT ALL LOCATIONS WHERE TWO 
SEPARATE FOOTINGS ARE IN CLOSE CONTACT WITH EACH OTHER.

9.

10.

11.

12.

13.

14.

15.

16.

±XXXX
XX dp.

CJ CJ

4082 Portage Rd., Unit 1  
Niagara Falls,  ON,  L2E 6A3

T | 905-357-2030    
W | www.vbands.com
E | al@vbands.com

DRAWINGS ARE NOT VALID FOR CONSTRUCTION UNTIL SEALED AND 
SIGNED BY THE ARCHITECT.

DO NOT SCALE DRAWINGS.  REPORT ALL DISCREPANCIES TO THE 
ARCHITECT BEFORE PROCEEDING.  ALL DRAWINGS AND DESIGNS 
REMAIN THE PROPERTY OF THE ARCHITECT, AND ARE PROTECTED 
UNDER COPYRIGHT.  

THESE DESIGN DOCUMENTS ARE PREPARED SOLELY FOR THE USE 
BY THE PARTY WITH WHOM THE DESIGN PROFESSIONAL HAS 
ENTERED INTO A CONTRACT AND THERE ARE NO REPRESENTATIONS 
OF ANY KIND MADE BY THE DESIGN PROFESSIONAL TO ANY PARTY 
WITH WHOM THE DESIGN PROFESSIONAL HAS NOT ENTERED INTO A 
CONTRACT.
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42

S4.4

62

S4.6

W2
00

x2
7 

LO
W

W2
00

x2
7 

LO
W

100mm COMPOSITE DECK 
LANDING BELOW. SEE  PLAN 
NOTES AND SECTION FOR 
DETAILS

61

S4.6

NEW CRANE BEAM BY CRANE 
FABRICATOR. G.C. TO COORDINATE 
LOCATION AND ELEVATION WITH CRANE 
FABRICATOR, TYPICAL

BP1

BRACED BAY. SEE 
ELEVATION

SC4

SC5

SC6

NEW CRANE BEAM BY CRANE 
FABRICATOR. G.C. TO COORDINATE 
LOCATION AND ELEVATION WITH CRANE 
FABRICATOR, TYPICAL

NEW CRANE BEAM BY CRANE 
FABRICATOR. G.C. TO COORDINATE 
LOCATION AND ELEVATION WITH CRANE 
FABRICATOR, TYPICAL

EX. BUILDINGNEW BUILDING

MAKE GOOD CORNER OF REMAINING PRECAST WALL 
PANEL TO MATCH THE ARCHITECTURAL 
REQUIREMENTS, TYPICAL

SC3

63

S4.6

M
EC

H.
 U

NI
T:

 
W

T=
35

.6
kN

240 BLOCK PARTITION WALL. CONNECT 
TO u/s OF STEEL BEAMS AND FACE OF 
STEEL COLUMNS AS PER TYPICAL 
DETAILS  4.05 AND 4.06 

NEW CRANE BEAM BY CRANE 
FABRICATOR. G.C. TO COORDINATE 
LOCATION AND ELEVATION WITH CRANE 
FABRICATOR, TYPICAL

SC3

240 BLOCK PARTITION WALL. CONNECT TO 
u/s OF STEEL BEAMS AND FACE OF STEEL 
COLUMNS AS PER TYPICAL DETAILS  4.05 
AND 4.06 

MECH. UNIT. SEE MECH. 
DRAWINGS

REFER TO SECTIONS FOR 
ALL CRANE BEAM 
CONNECTIONS TO THE 
COLUMNS, TYPICAL

REFER TO SECTIONS FOR ALL 
CRANE BEAM CONNECTIONS 
TO THE COLUMNS, TYPICAL

REFER TO SECTIONS FOR ALL 
CRANE BEAM CONNECTIONS TO 

THE COLUMNS, TYPICAL

G.C. TO COORDINATE ALL 
MECHANICAL OPENINGS 
THROUGH PRECAST PLANKS 
WITH PRECAST FABRICATOR

1. 2ND FLOOR FINISHED FLOOR ELEVATION IS AT +3200 (178.540m GEODETIC). CONFIRM WITH 
ARCHITECTURAL DRAWINGS.

2. TYPICAL 2ND FLOOR PRECAST FLOOR CONSTRUCTION U.N.O. ON PLAN:  25mm TOPPING ON 
200mm HOLLOWCORE PRECAST PLANKS (SEE PLAN FOR LOCATIONS) SUPPORTED ON STEEL 
BEAMS AND BLOCK WALLS. HOLLOW CORE PLANK SHOP DRAWINGS BEARING THE SEAL OF AN 
ONTARIO P.ENG. SHALL BE SUBMITTED TO THE STRUCTUAL CONSULTANT. PLANKS TO BE 
DESIGNED FOR ALL LOADS SHOWN ON PLAND AND IN SCHEDULES.

3. TYPICAL COMPOSITE FLOOR STAIR LANDING CONSTRUCTION U.N.O. ON PLAN: 102mm 
COMPOSITE SLAB (64mm CONCRETE ON 38mm METAL COMPOSITE DECK, 0.76mm MIN.) 
REINFORCED WITH 152x152 MW18.7xMW18.7 WELDED WIRE FABRIC. COMPOSITE DECK IS 
SUPPORTED ON OWSJ'S AND STEEL BEAMS.

4. SEE ARCHITECTURAL DRAWINGS FOR COLUMN OFFSETS FROM GRID LINES.

5. STEEL DECK SPAN DIRECTION IS INDICATED WITH ARROWS AS THUS                     ON PLAN.

6. TOP OF STEEL BEAMS ARE AT UNDERSIDE OF FLOOR DECK UNLESS NOTED ON PLANS THUS       
BELOW UNDERSIDE OF DECK. TOP OF STEEL ELEVATIONS FROM UNDERSIDE OF DECK ARE BASED 
ON AN ASSUMED JOIST SHOE DEPTH OF 102mm UNLESS NOTED OTHERWISE ON PLAN.

7. BEAMS DENOTED WITH               ARE TO BE CONNECTED FOR FULL MOMENT AND SHEAR 
CAPACITY OF BEAM UNLESS NOTED OTHERWISE.

8. DESIGN THE PRECAST FLOOR PLANKS, INCLUDING THEIR CONNECTION TO SUPPORTING 
ELEMENTS FOR AN FACTORED DIAPHRAGM SHEAR FORCE OF 10.0 kN/m.

9. TIE JOISTS ARE INDICATED ON PLANS AS "TJ" ON PLAN. EXTEND BOTH TOP AND BOTTOM CHORD 
MEMBERS AND CONNECT THEM TO COLUMN, BEAM, OR WALL

10. NOT ALL FLOOR OPENINGS HAVE BEEN SHOWN ON PLAN.  STEEL FABRICATOR TO COORDINATE 
FINAL SIZE AND LOCATION OF FLOOR OPENINGS WITH MECHANICAL DRAWINGS AND GENERAL 
CONTRACTOR PRIOR TO FABRICATION.  SEE TYPICAL DETAILS FOR REQUIRED FRAMING AROUND 
FLOOR OPENINGS. GENERAL CONTRACTOR TO COORDINATE PROVIDING LIGHT GAUGE STEEL 
CLOSURE SCREEDS WHERE STEEL ANGLES NOT PROVIDED - SEE TYPICAL DETAIL 5.08

2ND FLOOR FRAMING PLAN NOTES
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SHEAR CONNECTION Vf = 130kN

SHEAR CONNECTION Vf = 130kN

SHEAR CONNECTION Vf = 130kN

SHEAR CONNECTION Vf = 130kN

TJTJ

TJ

TJ

TJ

TJ

TJTJ

TJ

TJ

TJ

TJ

TJ

TJ

TJ

TJ

BRACED BAY. SEE 
ELEVATION

BRACED BAY. SEE 
ELEVATION

BRACED BAY. SEE 
ELEVATION

38mm GALVANIZED METAL ROOF 
DECK MIN 22 GAUGE

3000 1.
8 
kP
a

4.
4 
kP
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EX. W250x39 EX. W250x39
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EX. STEEL BEAM EX. STEEL BEAM

L76x76x6.4 BRACING FOR TOP OF 
COLUMN FLUSH WITH u/s OF ROOF 

DECK, TYPICAL

L76x76x6.4 BRACING FOR TOP OF 
COLUMN FLUSH WITH u/s OF ROOF 

DECK, TYPICAL

42

S4.4

HSS102x102x6.4 DIAGONAL HANGER. 
CONNECT FOR Tf=110kN, TYPICAL (TOTAL 3 
LOCATIONS)

ALL SNOW DECK FRAMING AND 
CONNECTIONS TO BE HOT 
DIPPED GALVANIZED, TYPICAL

62

S4.6

38mm GALVANIZED METAL ROOF 
DECK MIN 22 GAUGE

DESIGN JOIST CONNECTION AT 
COLUMN FOR AN ADDITIONAL Tf=

200kN

SC4

SC5

SC6

EX. BUILDINGNEW BUILDING

MAKE GOOD CORNER OF REMAINING PRECAST WALL 
PANEL TO MATCH THE ARCHITECTURAL 
REQUIREMENTS, TYPICAL

W360 BEAM TO CONNECT TO 
EXTERIOR COLUMN OVER TOP 

OF NEW 'SC4' COLUMN, TYPICAL

W360 BEAM TO CONNECT TO 
EXTERIOR COLUMN OVER TOP 
OF NEW 'SC4' COLUMN, TYPICAL

63

S4.6

BRACED BAY. SEE 
ELEVATION

L76x76x6.4 BRACING FOR TOP OF COLUMN 
FLUSH WITH u/s OF ROOF DECK, TYPICAL

C150x12 FRAMING BELOW 
ALL ROOF TOP UNITS, 

TYPICAL

NEW MECH. UNIT. 
SEE MECH. DWGS. 
(wt:1.2kN)

L76x76x9.5 BRACING FOR 
TOP OF 'SC6' COLUMN, 

TYPICAL

PROVIDE AN L64x64x6.4 BRACE AT ALL VERTICAL 
GIRT (VG) CONNECTIONS AT u/s OF PERIMETER 

BEAMS, TYPICAL

PROVIDE AN L64x64x6.4 BRACE AT ALL VERTICAL 
GIRT (VG) CONNECTIONS AT u/s OF PERIMETER 

BEAMS, TYPICAL

PROVIDE AN L64x64x6.4 BRACE AT ALL VERTICAL 
GIRT (VG) CONNECTIONS AT u/s OF PERIMETER 

BEAMS, TYPICAL

RD RD

RD RD

RD
RD

NEW ROOF OPENING. SEE TYPICAL DETAIL 
5.02 FOR FRAMING . COORDINATE WITH 

LATEST MECHANICAL DRAWINGS FOR ALL 
OPENINGS

ROOF U/S DECK ELEVATION IS AT +6550 (181.890m GEODETIC). CONFIRM ALL ELEVATIONS WITH 
ARCHITECTURAL DRAWINGS.

TOP OF STEEL BEAM IS AT UNDERSIDE OF SLOPING ROOF DECK UNLESS NOTED ON PLANS THUS         
BELOW UNDERSIDE OF SLOPING ROOF DECK. TOP OF STEEL ELEVATIONS FROM UNDERSIDE OF ROOF DECK 
ARE BASED ON ASSUMED JOIST SHOE DEPTHS OF 100mm UNLESS NOTED OTHERWISE ON PLAN.

ROOF SLOPES ACHIEVED WITH TAPERED INSULATION (SEE ARCHITECTURAL DRAWINGS).  ROOF SLOPES ARE 
SHOWN ON PLAN AS UNDERSIDE OF DECK ELEVATIONS               AT LOW AND HIGH POINTS, BASED ON THE 
LATEST INFORMATION AVAILABLE TO THE CONSULTANTS.  COORDINATE ROOF SLOPES WITH 
ARCHITECTURAL DRAWINGS.

TYPICAL STEEL ROOF CONSTRUCTION U.N.O.: 38mm STEEL ROOF DECK SUPPORTED BY STEEL JOISTS OR 
STEEL BEAMS SPACED AS SHOWN ON PLAN. STEEL DECK FABRICATOR TO DESIGN DECK AND DETERMINE 
DECK THICKNESS (GAUGE) BASED ON LOADS SHOWN ON PLAN AND SCHEDULE (CANAM P-3615 OR EQUAL 
WITH MINIMUM 0.76mm THICKNESS). NOTE AREAS WITH DRIFT LOADING MAY REQUIRE HEAVIER GAUGE 
DECK - DESIGNER TO VERIFY ALL AREAS.

STEEL DECK SPAN DIRECTION IS INDICATED WITH ARROWS AS THUS                    ON PLAN.

ADDITIONAL SNOW LOAD ACCUMULATION IS INDICATED AS "DRIFT" AND IS SHOWN ON PLAN.  THIS LOAD IS 
IN ADDITION TO THE BASIC SNOW LOAD LISTED ON THIS DRAWING. NOTE DRIFTS ARE CUMULATIVE - SEE 
DASHED PROFILE BOUNDARIES ON PLAN.

SEE ARCHITECTURAL DRAWINGS FOR COLUMN OFFSETS FROM GRID LINES.

OWSJ SPACING WILL VARY DEPENDING ON GRID SPACING AND TIE JOIST LOCATIONS. OWSJ AND DECK TO BE 
SIZED ACCORDINGLY.

OWSJ DESIGNER TO REFER TO MECHANICAL SPRINKLER DRAWINGS AND ALLOW FOR ASSOCIATED 
ADDITIONAL PIPE LOADS.

OWSJ DESIGNER TO REFER TO LATEST MECHANICAL TO COORDINATE DUCTS THROUGH THE OWSJ'S AND 
JOIST GIRDERS

DESIGN THE STEEL ROOF DECK AND STEEL JOISTS, INCLUDING THEIR CONNECTION TO SUPPORTING 
ELEMENTS FOR A FACTORED DIAPHRAGM SHEAR FORCE OF 5.0 kN/m.

DESIGN THE STEEL ROOF DECK, STEEL JOISTS AND THEIR CONNECTIONS TO SUPPORTING MEMBERS FOR AN 
UNFACTORED UNIFORM UPLIFT PRESSURE OF 1.0kPa.

MECHANICAL ROOFTOP UNITS ARE SHOWN ON PLAN BASED ON THE LATEST INFORMATION AVAILABLE TO 
THE CONSULTANTS.  STEEL FABRICATOR MUST COORDINATE FINAL WEIGHT, SIZE AND LOCATION OF ALL 
ROOFTOP UNITS WITH GENERAL CONTRACTOR PRIOR TO FABRICATION.  SEE THIS SHEET FOR TYPICAL SNOW 
DRIFT DIAGRAM AROUND ROOFTOP UNITS.

NOT ALL ROOF OPENINGS HAVE BEEN SHOWN ON PLAN. STEEL FABRICATOR TO COORDINATE FINAL SIZE 
AND LOCATION OF ROOF OPENINGS WITH GENERAL CONTRACTOR PRIOR TO FABRICATION.  SEE TYPICAL 
DETAIL 5.02 ON DRAWING S5.4 FOR REQUIRED FRAMING AROUND ROOF OPENINGS.

TIE JOISTS OR TIE JOIST GIRDERS ARE INDICATED ON PLANS AS "TJ" ON PLAN. EXTEND BOTH TOP AND 
BOTTOM CHORD MEMBERS AND CONNECT THEM TO COLUMN, BEAM, OR WALL.

BEAMS DENOTED WITH                ARE TO BE CONNECTED FOR FULL MOMENT AND SHEAR CAPACITY OF BEAM 
UNLESS NOTED OTHERWISE.

ALL BEAMS ON PLAN ARE TO BEAR ON 'BP1' BEARING PLATES AT CONCRETE WALLS U.N.O ON PLAN.

ROOF FRAMING PLAN NOTES
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.
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VALUE (kPa)TYPEVALUE (kPa)CONSTRUCTION

WIND PRESSURE
q1/50 = 0.43 kPa

SEISMIC DATA
S (0.2) = 0.321
S (0.5) = 0.157
S (1.0) = 0.072
S (2.0) = 0.032
PGA = 0.207

SITE CLASS: C (ASSUMED)
F 

IE xF xS (0.2)

LIVEDEAD

TYPE OF LOAD
FLOOR / ROOF 

LOCATION

PLAN
DRAWING

REFERENCE

LOAD
AREA

#

OTHER
ENVIRONMENTAL
LOADS

STRUCTURAL DESIGN LOAD DATA

= 0.320

NOTES:

1.

2.

3.

4.

5.

I W = 1.00

SNOW & RAIN
S = 1.80 kPaS

= 0.40 kPaS r

I S = 1.00

= 1.0a

a

a

a

a

a a

1 0.40
0.30
0.30
0.15
0.30
1.45

ROOF S1.2 BASIC SNOW

ALLOW FOR:
SNOW DRIFT

1.84

AS 
SHOWN 2

ROOFING ALLOWANCE
M+E ALLOWANCE
CEILING ALLOWANCE
METAL DECK
STRUCTURAL STEEL

ALL LOADS SHOWN ABOVE APPLY TO THE AREAS OF THE BUILDING AS INDICATED (REFERENCE TO ARCHITECTURAL PLANS IS NECESSARY TO PROPERLY READ 
THIS TABLE), AND ARE BASED ON AND INTERPRETED FROM THE LATEST VERSION OF THE ONTARIO BUILDING CODE. USE THESE LOADS IN DESIGN OF BUILDING 
COMPONENTS AS REQUIRED.

ADDITIONAL SNOW PILE UP IS INCLUDED AS A "DRIFT" DIAGRAM ON ROOF FRAMING PLAN. SNOW DRIFT LOADS ARE IN ADDITION TO THE BASIC SNOW LOADS 
INDICATED. OVERLAPPING SNOW DRIFT LOADS ARE CUMULATIVE.

DEAD LOAD SHOWN IN TABLE IS EXCLUSIVE OF M+E EQUIPMENT. MECHANICAL EQUIPMENT PLAN SIZES AND LOADS ARE SHOWN ON STRUCTURAL PLAN BASED ON 
THE LATEST INFORMATION AVAILABLE TO THE CONSULTANTS. REPORT ANY DISCREPANCIES BETWEEN CONTRACT DOCUMENTS TO THE CONSULTANTS FOR REVIEW.

SEE MECHANICAL DRAWINGS AND ARCHITECTURAL DRAWINGS FOR MECHANICAL EQUIPMENT LOCATIONS AND LOADS.

DEAD LOAD SHOWN IN TABLE IS EXCLUSIVE OF MASONRY WALLS. REFER TO ARCHITECTURAL DRAWINGS FOR MASONRY WALL TYPE AND LOCATIONS.

2 0.40
0.30
0.30
4.22
0.35
1.0

6.57

2nd FLOOR
(OFFICE)

S1.1 OCCUPANCY 4.80FLOORING ALLOWANCE
M+E ALLOWANCE
CEILING ALLOWANCE
200mm PRECAST PLANKS + 25mm TOPPING
STRUCTURAL STEEL
PARTITION ALLOWANCE

4

F = 1.0v

METHOD OF ANALYSIS:

SEISMIC HAZARD INDEX:

I = 1.0E

EQUIVALENT STATIC FORCE 
PROCEDURE

STAIRWAY 3.60OCCUPANCYS1.1 0.40
0.30
0.30
2.10

0.35
3.45

FLOORING ALLOWANCE
M+E ALLOWANCE
CEILING ALLOWANCE
101mm COMPOSITE SLAB (63mm CONCRETE ON 38mm 
METAL DECK)
STRUCTURAL STEEL
PARTITION ALLOWANCE

3 0.40
0.30
0.30
4.22
0.35
1.0

6.57

2nd FLOOR
(MECH RM)

S1.1 OCCUPANCY 4.80FLOORING ALLOWANCE
M+E ALLOWANCE
CEILING ALLOWANCE
200mm PRECAST PLANKS + 25mm TOPPING
STRUCTURAL STEEL
PARTITION ALLOWANCE

UNIT WT. SEE MECH. 
DWGS

WALL WIDTH 
(mm)

WALL 
MARK

FOUNDATION WALL AND STRIP FOOTING SCHEDULE

FW200A 200

WALL REINFORCING STRIP FOOTING 
SIZE (mm)

STRIP FOOTING REINFORCING COMMENTS

- 2-20M CONT. 500x250dp
- 15M @ 600 o/c DOWELS x 600 LONG 
STAGGERED

NOTES:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

UNLESS NOTED OTHERWISE IN SECTIONS AND DETAILS, PROVIDE DOWELS FROM STRIP FOOTING TO CONCRETE FOUNDATION WALL. DOWELS SHOULD MATCH VERTICAL 
WALL REINFORCING IN SIZE AND SPACING. THE LENGTHS OF DOWELS IN BOTH STRIP FOOTING & CONCRETE WALL SHOULD BE CLASS "A" SPLICE LENGTH MINIMUM.

SEE TYPICAL DETAIL 3.01 FOR CLEAR COVER TO REINFORCING BARS IN CONCRETE WALLS AND FOOTINGS.

FOR WALLS POURED IN MULTIPLE LIFTS, PROVIDE VERTICAL DOWELS FROM LOWER TO UPPER LIFT OF CONCRETE WALL TO MATCH VERTICAL REINFORCING IN UPPER LIFT.

FOR WALLS POURED IN MULTIPLE LIFTS, PROVIDE 2-20M CONT. TOP AND BOTTOM OF EACH LIFT

FOR WALL TYPES INDICATED, PLACE REINFORCING AND TIES AS SHOWN IN TYPICAL DETAIL 3.06 FOR TIED CONCRETE PIERS.  PIER TYPE REINFORCING TO EXTEND FROM 
FOUNDATION WALL BELOW OR LOWER LIFT TO UPPER LIFT.  PROVIDE TIED DOWELS TO MATCH PIER REINFORCING IN FOUNDATION WALL OR LOWER LIFT.

OUTSIDE FACE IS THE FACE OF THE WALL TOWARD TO THE EXTERIOR OF THE STRUCTURE (i.e. FACING OUTSIDE OR EXTERIOR AGAINST BACKFILL) OR IS THE LOW SIDE OF A 
RETAINING WALL.

SEE STRUCTURAL SPECIFICATION FOR REQUIRED MINIMUM CONCRETE STRENGTHS, SLUMPS, AND AIR CONTENTS.

TYPICAL, PROVIDE U-SHAPE BARS TO MATCH HORIZONTAL REINFORCING BAR AT WALL OPENING AND END OF WALL LOCATIONS

FOR SHEARWALLS, ELEVATOR SHAFT WALLS, STAIR SHAFT WALLS WITH FULL HEIGHT CONCENTRATED BARS + TIES AT ENDS AND CORNERS,  WHERE A STEEL BEARING 
PLATE EXISTS AT THE END OR CORNER SOMEWHERE ALONG THE HEIGHT OF THE WALL, OFFSET THE CONCENTRATED BARS TO ALLOW TO THEM TO RUN UNIMPEDED FOR 
FULL HEIGHT OF WALL (FOOTING TO TOP).

ABBREVIATIONS:

V.I.F. = VERTICAL INSIDE FACE      V.O.F. = VERTICAL OUTSIDE FACE T.U.L. = TOP UPPER LAYER
H.I.F. = HORIZONTAL INSIDE FACE      H.O.F. = HORIZONTAL OUTSIDE FACE      T.L.L. = TOP LOWER LAYER
V.E.F. = VERTICAL EACH FACE      H.E.F. = HORIZONTAL EACH FACE B.U.L. = BOTTOM UPPER LAYER
E.W.E.F = EACH WAY EACH FACE      E.W.I.F. = EACH WAY INSIDE FACE B.L.L. = BOTTOM LOWER LAYER
E.W.O.F. = EACH WAY OUTSIDE FACE      M.E.W. = MIDDLE EACH WAY

O

CLASS 'A' TENSION LAPCLASS 'A' TENSION LAP

TYP. w/ NO B.PL. FOR FULL 
HEIGHT WALL

TYP. w/ B.PL. WITHIN 
HEIGHT OF WALL

BEARING 
PLATE

FW240A 240 - 2-20M CONT. 550x250dp
- 15M @ 600 o/c DOWELS x 600 LONG 
STAGGERED

FW300A 300 - 2-20M CONT. 600x250dp
- 15M @ 600 o/c DOWELS x 600 LONG 
STAGGERED

PLATE SIZE(mm)PLATE 
MARK

STEEL BEARING PLATE SCHEDULE

BP1 190x20x200L

ANCHOR BOLTS ANCHOR SPACING COMMENTS

2-13mmØ x 300 LONG + 50 
HOOK BOLTS

676

100

BP2 190x25x400L
1676

300

48
0

10
0

NOTES:

1.

2.

3.

4.

5.

6.

STEEL BEARING PLATES TO BE FABRICATED BY STRUCTURAL STEEL CONTRACTOR AND PLACED BY CONCRETE FORMING 
CONTRACTOR (CONCRETE WALL, BEAM OR COLUMN) OR THE MASONRY CONTRACTOR (CONCRETE BLOCK WALL).

LOCATION AND ELEVATION OF BEARING PLATES TO BE COORDINATED WITH STRUCTURAL STEEL SHOP DRAWINGS.  BEAM OR 
JOIST TO BE SUPPORTED ON THE PLATE TO BE CENTRED ALONG THE LENGTH OF THE PLATE U.N.O.

DIMENSION OF PLATE NOTED IN PLATE SIZE COLUMN AS 'L' TO BE PLACED ALONG THE LENGTH OF THE WALL, UNLESS NOTED 
OTHERWISE ON PLANS AND DETAILS.

BEAM FLANGE OR JOIST SHOE TO BE FIELD WELDED DOWN TO TOP OF BEARING PLATE USING A MINIMUM 6mm FILLET WELD 
EACH SIDE OF BEAM/JOIST SHOE FOR THE ENTIRE LENGTH OF BEARING.

FOR BEARING PLATES PLACED ON CONCRETE BLOCK WALLS - GROUT SOLID THE CORES OF THE BLOCKS CONTAINING THE 
ANCHOR BOLTS OF THE PLATES CONTINUOUS TO THE TOP OF THE FOUNDATION WALL. GROUT SOLID THE BEAM/JOIST 
POCKETS AFTER FIELD WELDING

ANCHOR BOLTS SHOWN TO BE WELDED TO THE UNDERSIDE OF THE BEARING PLATE FOR TENSILE CAPACITY OF THE BOLT.

4-13mmØ x 300 LONG + 50 
HOOK BOLTS

WALL WIDTH 
(mm)

WALL 
MARK

CONCRETE BLOCK WALL SCHEDULE

MW190A 190

WALL REINFORCING COMMENTS

- 1-15M VERT. @ 1200mm o/c
- 2-15M VERT. AT EACH END, BOTH SIDES OF OPENINGS AND CORNERS OF WALLS. 
OFFSET BARS 1 CORE FOR ENTIRE HEIGHT OF BUILDING WHERE BEARING PLATE IS ON 
END OF TYP. WALL (e.g. TYP. CORRIDOR BEAM BEARING)
- 2-20M T&B HORIZONTAL IN 2 COURSE DEEP CONT. BOND BEAM AT TOP OF WALL

NOTES:

1.

2.

3.

4.

5.

6.

7.

8.

9.

ALL MASONRY WALLS SHOWN ON PLAN AS THUS           ARE LOAD BEARING (GRAVITY AND/OR LATERAL).

PROVIDE 9 GAUGE LADDER TYPE REINFORCING IN EVERY OTHER HORIZONTAL COURSE (@ 400mm o/c MAX. VERTICAL) UNLESS NOTED OTHERWISE IN SCHEDULE 
COMMENTS.

PROVIDE 2-20M VERTICAL IN CORE ADJACENT TO EACH SIDE OF ROUGH OPENINGS OR IN CORE ADJACENT TO BEARING PLATE OF STEEL LINTEL.  VERTICAL 
REINFORCING IS TO BE INSTALLED CONT. FROM CONCRETE WALL TO UNDERSIDE OF BEAM/STEEL DECK.

FULLY GROUT ALL REINFORCED CORES.  (SEE NOTE #8)

FILL ALL CORES IN PIERS LESS THAN 600mm IN WIDTH SOLID WITH GROUT IN ADDITION TO THAT REQUIRED BY NOTE #3.

GROUT SOLID ALL CORES BELOW THE BEARING POINT OF ALL BEAMS, JOISTS OR LINTELS CONT. TO THE FOUNDATION.

PROVIDE MECHANICAL CONNECTION BETWEEN LOWER AND UPPER LIFTS OF VERTICAL REINFORCING.

ALL GROUT SHALL HAVE MINIMUM 28-DAY STRENGTH OF 15MPa WITH 10mm MAX. AGGREGATE SIZE AND 225mm ± 25mm SLUMP. ALL GROUTING TO CONFORM TO 
CSA/CAN3 A371-M84.  PLACE GROUT IN "LOW LIFTS" (NOT MORE THAN 1500mm VERTICAL).

ENSURE ALL LOAD BEARING CONCRETE BLOCK WALLS ARE BUILT TIGHT TO STEEL BUILDING COLUMNS. FILL ANY GAPS BETWEEN END OF CONCRETE BLOCK WALL AND 
FACE OF COLUMN SOLID WITH GROUT.

BEARING PLATE SHIFTS VERT. 
BARS ONE CORE

END/CORNER/ OPENING 
VERT. BARS

TYP. 
VERT. 
BARS

22
6

50
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COLUMN AND PAD FOOTING SCHEDULE NOTES

COLUMN/FOOTING DATA

COLUMN MARK

TOP OF PIER ELEVATION
(FROM ELEVATION +0000)

u/s OF STEEL BASE PLATE ELEVATION
(FROM ELEVATION +0000)

BASE PLATE (mm) 
(SQUARE U.N.O.)

No. / SIZE

EMBEDMENT (mm)

HOOK (mm)

ANCHOR BOLT

SIZE (mm)

VERTICAL REINFORCING

TIES (SEE TYP. DETAIL 3.06)

PIER

SIZE (L x t x W mm)

HORIZONTAL  REINFORCING

FOOTING

COLUMN/FOOTING DATA

COLUMN MARK

UNFACTORED LOADS (kN)

CO
M

M
EN

TS

ELEVATION +3200

GROUND FLOOR

ELEVATION 0.00

LEVEL 2 FLOOR

ELEVATION +6550

ROOF LEVEL

4-25Ø

600

100

A.3-1.3

-400

-350

10M @ 400

1. FOR COLUMN OFFSETS FROM GRIDLINES. REFER TO ARCHITECTURAL DRAWINGS.

2. COLUMN SCHEDULE IS SCHEMATIC ONLY. COORDINATE ALL TOP OF COLUMNS, COLUMN SPLICE LOCATIONS, CONNECTIIONS, ETC. WITH PLANS, SECTIONS AND ARCHITECTURAL DRAWINGS.

3. FOR PLACEMENT OF CONCRETE PAD FOOTINGS AND ASSOCIATED PIERS. SEE TYPICAL DETAIL 3.05 AND 3.38.

4. FOR TIES IN ALL CONCRETE COLUMNS AND PIERS. SEE TYPICAL DETAIL 3.06.

5. FOR STRUCTURAL STEEL BASE PLATES AND PAD FOOTINGS, FIRST PLAN DIMENSION IS TO BE ORIENTED IN THE N-S DIRECTION U.N.O.

6. SEE STRUCTURAL SPECIFICATION FOR REQUIRED MINIMUM CONCRETE STRENGTHS, SLUMPS, AND AIR CONTENTS.

7. SEE TYPICAL DETAIL 3.01 FOR CLEAR COVER TO REINFORCING BARS IN CONCRETE PIERS AND FOOTINGS.

8. ALL BOTTOM REINFORCING FOR PAD FOOTINGS TO BE HOOKED, UNLESS NOTED OTHERWISE.

A.3-2.3 A.3-3.3 A.3-4.3 A.3-5.3 A.3-6.3 B.3-1.3 B.3-2.3 B.3-4.3 B.3-5.3 B.3-6.3 C.3-1.3 C.3-2.3 C.3-3.3 C.3-4.3 C.3-5.3 C.3-6.3 D.3-1.3 D.3-6.3

4-20Ø

400

100

-250

-200

10M @ 300

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

600

100

10M @ 400

4-20Ø

400

100

-250

-200

600

100

10M @ 400

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-32Ø

600

100

10M @ 400

4-20Ø

400

100

-250

-200

8-20M

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

DL = 12
LL = 15

DL = 50
LL = 80*

DL = 50
LL = 80*

DL = 155
LL = 140

DL = 155
LL = 140

DL = 65
LL = 55

DL = 25
LL = 30

DL = 135
LL = 110

DL = 30
LL = 35

DL = 115
LL = 205*

DL = 115
LL = 205*

DL = 200
LL = 245*

DL = 225
LL = 265*

DL = 85
LL = 120*

DL = 15
LL = 20

DL = 15
LL = 20

DL = 165
LL = 120

DL = 220
LL = 160

2200x350x2200

8-15M B.E.W. & 
T.E.W. HOOKED

TOP OF 
PIER

W
20

0x
52

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER TOP OF 

PIER

TOP OF 
PIER TOP OF 

PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER TOP OF 

PIER

TOP OF 
PIER

TOP OF 
PIER

HS
S2

03
x2

03
x1

3

TOP OF 
PIER

TOP OF 
PIER

HS
S1

52
x1

52
x6

.4

300x20x300 300x20x300 300x20x300 300x20x300 300x20x300 300x20x300 300x20x300 350x20x350 300x20x300

A.3-1.3 A.3-2.3 A.3-3.3 A.3-4.3 A.3-5.3 A.3-6.3 B.3-1.3 B.3-2.3 B.3-4.3 B.3-5.3 B.3-6.3 C.3-1.3 C.3-2.3 C.3-3.3 C.3-4.3 C.3-5.3 C.3-6.3 D.3-1.3 D.3-6.3

W
20

0x
52

W
20

0x
42

W
20

0x
52

W
20

0x
52

HS
S1

52
x1

52
x6

.4

HS
S1

52
x1

52
x6

.4

HS
S1

78
x1

78
x9

.5 HS
S1

52
x1

52
x6

.4

HS
S1

52
x1

52
x1

3

HS
S2

03
x2

03
x1

3

HS
S2

03
x2

03
x1

3

400x400

8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-25M

DL = 12
LL = 15

400x400 400x400 400x400 400x400 400x400 400x400 450x450 400x400

300x20x300 300x20x300 300x20x300 300x20x300

400x400 400x400 400x400 400x400

1200x300x1200

4-15M B.E.W. & 
T.E.W. HOOKED

1200x300x1200

4-15M B.E.W. 
HOOKED

1600x300x1600

6-15M B.E.W. & 
T.E.W. HOOKED

1200x300x1200

4-15M B.E.W. 
HOOKED

1200x300x1200

4-15M B.E.W. 
HOOKED

1400x300x1400

5-15M B.E.W. & 
T.E.W. HOOKED

1200x300x1200

4-15M B.E.W. 
HOOKED

1600x300x1600

6-15M B.E.W. & 
T.E.W. HOOKED

1600x300x1600

5-15M B.E.W. 
HOOKED

1600x300x1600

5-15M B.E.W. & 
T.E.W. HOOKED

1800x300x1800

8-15M B.E.W. 
HOOKED

1800x300x1800

8-15M B.E.W. 
HOOKED

1800x300x1800

8-15M B.E.W. 
HOOKED

2000x300x2000

12-15M B.E.W. 
HOOKED

2000x300x2000

12-15M B.E.W. 
HOOKED

FIXED
BASE

2000x350x2000

8-15M B.E.W. & 
T.E.W. HOOKED

FIXED
BASE

2200x350x2200

8-15M B.E.W. & 
T.E.W. HOOKED

FIXED
BASE

2000x350x2000

8-15M B.E.W. & 
T.E.W. HOOKED

W
36

0x
57

FIXED
BASE

300x25x300

400x800

8-25M 8-25M 8-25M

550x550

10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300

450x20x250

4-32Ø

W
36

0x
57

550x950

450x20x250

4-32Ø

W
36

0x
57

550x550

450x20x250

VSC

-400

-350

-400

-350

-400

-350
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.5

HS
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78
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350x20x350

450x450

350x20x350

450x450

W-COLUMN. SEE PLAN AND SCHEDULE FOR SIZE

ANCHOR BOLT. SEE SCHEDULE FOR SIZE AND EMBEDMENT LENGTH 
AND HOOK. TOP OF BOLT TO EXTEND ABOVE PLATE TO BOLT TO TOP 
OF 9.5mm PLATE 

L100x75x12 PLATE STIFFENERS x 200 LONG 

9.5mm THICK PLATE ABOVE, TYPICAL

STEEL BASEPLATE. SEE SCHEDULE FOR SIZE

CONCRETE PIER BELOW. SEE SCHEDULE FOR SIZE

X X

SECTION X-X
1:20

ANCHOR BOLTx 610  LONG (4 TOTAL). REFER TO COLUMN SCHEDULE 
FOR SIZE AND NUMBER OF ANCHOR BOLTS.

L100x75x10 PLATE STIFFENERS x 200mm LONG 

9.5mm THICK PLATE CAP PLATE WELDED TO 
L100x75 AND FACE OF W-COLUMN

STEEL BASEPLATE. SEE SCHEDULE FOR 
SIZE

CONCRETE PIER BELOW. SEE SCHEDULE FOR SIZE

PLAN DETAIL COLUMN BASEPLATE AT GRID A3-13, B3-13, C3-13, D3-13 AND E3-13

1:20

61
0 
M
IN

20
0

W-COLUMN. SEE PLAN AND SCHEDULE 
FOR SIZE
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COLUMN AND PAD FOOTING SCHEDULE NOTES

COLUMN/FOOTING DATA

COLUMN MARK

TOP OF PIER ELEVATION
(FROM ELEVATION +0000)

u/s OF STEEL BASE PLATE ELEVATION
(FROM ELEVATION +0000)

BASE PLATE (mm) 
(SQUARE U.N.O.)

No. / SIZE

EMBEDMENT (mm)

HOOK (mm)

ANCHOR BOLT

SIZE (mm)

VERTICAL REINFORCING

TIES (SEE TYP. DETAIL 3.06)

PIER

SIZE (L x t x W mm)

HORIZONTAL  REINFORCING

FOOTING

COLUMN/FOOTING DATA

COLUMN MARK

UNFACTORED LOADS (kN)

CO
M

M
EN

TS

ELEVATION +3200

GROUND FLOOR

ELEVATION 0.00

LEVEL 2 FLOOR

ELEVATION +6550

ROOF LEVEL

4-32Ø

400

100

E.3-1.3

-400

-350

10M @ 400

1. FOR COLUMN OFFSETS FROM GRIDLINES. REFER TO ARCHITECTURAL DRAWINGS.

2. COLUMN SCHEDULE IS SCHEMATIC ONLY. COORDINATE ALL TOP OF COLUMNS, COLUMN SPLICE LOCATIONS, CONNECTIIONS, ETC. WITH PLANS, SECTIONS AND ARCHITECTURAL DRAWINGS.

3. FOR PLACEMENT OF CONCRETE PAD FOOTINGS AND ASSOCIATED PIERS. SEE TYPICAL DETAIL 3.05 AND 3.38.

4. FOR TIES IN ALL CONCRETE COLUMNS AND PIERS. SEE TYPICAL DETAIL 3.06.

5. FOR STRUCTURAL STEEL BASE PLATES AND PAD FOOTINGS, FIRST PLAN DIMENSION IS TO BE ORIENTED IN THE N-S DIRECTION U.N.O.

6. SEE STRUCTURAL SPECIFICATION FOR REQUIRED MINIMUM CONCRETE STRENGTHS, SLUMPS, AND AIR CONTENTS.

7. SEE TYPICAL DETAIL 3.01 FOR CLEAR COVER TO REINFORCING BARS IN CONCRETE PIERS AND FOOTINGS.

8. ALL BOTTOM REINFORCING FOR PAD FOOTINGS TO BE HOOKED, UNLESS NOTED OTHERWISE.

E.3-2.3 E.3-3.3 E.3-4.3 E.3-5.3 E.3-6.3 B.2-3 B.2-6.3 C.2-3 C.2-4A SC1C.2-6.3

4-20Ø

400

100

-250

-200

10M @ 300

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200
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4.³3.³2.³1.³ 6.³5.³

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Roof Deck
6550

W410x46 W410x46 W410x46

HSS152x152x9.5

W360x33 W360x33W360x33W360x33W360x33

HS
S2
03
.2
X1
52
.4
X1
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7

FW300AFW300A FW300A

BA - L102x102x6.4 CONTINUOUS SUPPORT OF INSULATED SIDING. FIELD WELDED TO 
CAST-IN PLATES AT TOP OF FOUNDATION WALL. PLATES TO BE 102x102x8 STEEL PLATES 
ANCHORED TO CONCRETE WALL WITH 2-10Ø NELSON HEADED CONCRETE ANCHORS x 150 
LONG SPACED ALONG WALL @ 900 o/c MAX. INSTALL ONE EACH SIDE OF COLUMN 
AND/OR DOOR OPENING, TYPICAL

SG - 16mmØ SAG RODS. PROVIDE NUTS ON TOP AND BOTTOM OF GIRT. LOCATE SAG ROD 
IN CENTRE OF GIRT TYPICAL AT 3RD POINT IN GIRT SPAN UNLESS NOTED OTHERWISE.

BA BA BA BABA

CFC200x70x2.29

SR

SR
SR
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SR
SR

SR SRSR
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SRSR
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CFC152x70x3.43

CFC152x70x3.43 CFC152x70x3.43

CFC152x70x3.43

CFC152x70x3.43

CFC152x70x3.43

CFC152x70x3.43

VG - CFC150x70x3.43 VERTICAL GIRTS. CONNECT TO TOP OF 
PRECAST/FOUNDATION WALL w/ A STEEL BASEPLATE AND 
2-19mmØx150 EMBEDMENT POWERS WEDGE BOLTS, TYPICAL

VG

CFC150x70x2.90

CFC150x70x2.90

VG

CFC150x70x2.90 CFC150x70x2.90CFC200x70x2.29

CFC150x70x2.90

CFC150x70x2.90

VGVG

SLAB ON GRADE AT FOUNDATION WALL 
DEPRESSION, TYP.

BRACING CONNECTION TO CONNECT TO OUTSIDE 
COLUMN ON GRID '13' THROUGH THE 'SC4' 

COLUMN, TYPICAL

W360 BEAM TO CONNECT TO 
EXTERIOR COLUMN OVER TOP OF 

NEW 'SC4' COLUMN, TYPICAL

63

S4.6

CFC200x70x2.67

VG VG

L152x152x6.4 HORIZTONAL GIRTS TOP AND 
BOTTOM OF MECH. OPENING, TYPICAL

MECH. OPENING

VGVG

MECH. OPENING

L152x152x6.4 HORIZTONAL GIRTS TOP AND 
BOTTOM OF MECH. OPENING, TYPICAL

PROVIDE AN L64x64x6.4 BRACE AT ALL VERTICAL 
GIRT (VG) CONNECTIONS AT u/s OF PERIMETER 
BEAMS, TYPICAL

SR
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WELDED TO CAST-IN PLATES AT TOP OF FOUNDATION WALL. PLATES TO 
BE 102x102x8 STEEL PLATES ANCHORED TO CONCRETE WALL WITH 
2-10Ø NELSON HEADED CONCRETE ANCHORS x 150 LONG SPACED 
ALONG WALL @ 900 o/c MAX. INSTALL ONE EACH SIDE OF COLUMN 
AND/OR DOOR OPENING, TYPICAL

SG - 16mmØ SAG RODS. PROVIDE NUTS ON TOP AND BOTTOM OF GIRT. 
LOCATE SAG ROD IN CENTRE OF GIRT TYPICAL AT 3RD POINT IN GIRT 
SPAN UNLESS NOTED OTHERWISE.
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AT ALL OVERHEAD DOORS EXTEND THE CFC VERTICAL 
JAMBS EACH SIDE OF THE DOOR OPENING DOWN TO THE 
SILL OF THE OVERHEAD DOOR. COPE BACK THE EXTEIOR 

FLANGE OF THE GIRT AT CONCRETE WALL

CRANE RAIL AND CRANE RAIL BEAM BY 
CRANE FABRICATOR, TYPICAL

W530x66 SADDLE BEAM CANT. LOCATE 
CANTILEVER RUNWAY BEAM SUPPORT 

BRACKET ON COLUMNS ALONG THIS GRID

CRANE RAIL AND CRANE RAIL BEAM BY 
CRANE FABRICATOR, TYPICAL

W410x39 SADDLE BEAM CANT. LOCATE 
CANTILEVER RUNWAY BEAM SUPPORT 
BRACKET ON COLUMNS AT 'A3-13' AND 
'A3-23'.

CRANE RAIL AND CRANE RAIL BEAM BY 
CRANE FABRICATOR, TYPICAL

W530x66 SADDLE BEAM CANT. LOCATE 
CANTILEVER RUNWAY BEAM SUPPORT 
BRACKET ON COLUMNS ALONG THIS GRID

SLAB ON GRADE AT FOUNDATION WALL 
DEPRESSION, TYP.

CFC200x70x1.90CFC200x70x1.90CFC200x70x1.90

PROVIDE MIN. 10mm PLATE WEB 
STIFFENERS AT ALL BRACING 
CONNECTIONS, TYPICAL EACH SIDE OF 
BEAMS

VG VG

L152x152x6.4 HORIZTONAL GIRTS TOP AND 
BOTTOM OF MECH. OPENING, TYPICAL

MECH. OPENING
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BA - L102x102x6.4 CONTINUOUS SUPPORT OF INSULATED SIDING. FIELD WELDED TO 
CAST-IN PLATES AT TOP OF FOUNDATION WALL. PLATES TO BE 102x102x8 STEEL 
PLATES ANCHORED TO CONCRETE WALL WITH 2-10Ø NELSON HEADED CONCRETE 
ANCHORS x 150 LONG SPACED ALONG WALL @ 900 o/c MAX. INSTALL ONE EACH SIDE OF 
COLUMN AND/OR DOOR OPENING, TYPICAL

SG - 16mmØ SAG RODS. PROVIDE NUTS ON TOP AND BOTTOM OF GIRT. LOCATE SAG ROD 
IN CENTRE OF GIRT TYPICAL AT 3RD POINT IN GIRT SPAN UNLESS NOTED OTHERWISE.
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CFC200x70x3.43

VG - CFC200x70x3.43 VERTICAL GIRTS. CONNECT TO TOP OF 
PRECAST/FOUNDATION WALL w/ A STEEL BASEPLATE AND 
2-19mmØx150 EMBEDMENT POWERS WEDGE BOLTS, TYPICAL

AT ALL OVERHEAD DOORS EXTEND THE CFC 
VERTICAL JAMBS EACH SIDE OF THE DOOR 

OPENING DOWN TO THE SILL OF THE OVERHEAD 
DOOR. COPE BACK THE EXTEIOR FLANGE OF THE 

GIRT AT CONCRETE WALL
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VG VG

EXISTING SANITARY LINE @ 10'-8" BELOW EXISTING 
FINISHED GRADE. SITE CONFIRM EXACT LOCATION PRIOR 

TO PLACEMENT OF FOOTINGS

CRANE RAIL AND CRANE RAIL BEAM BY 
CRANE FABRICATOR, TYPICAL

W530x66 SADDLE BEAM CANT. LOCATE CANTILEVER 
RUNWAY BEAM SUPPORT BRACKET ON COLUMNS 
ALONG THIS GRID

VG VG

L152x152x6.4 HORIZTONAL GIRTS TOP AND 
BOTTOM OF MECH. OPENING, TYPICAL

MECH. OPENING

VG VG

L152x152x6.4 HORIZTONAL GIRTS TOP AND 
BOTTOM OF MECH. OPENING, TYPICAL

MECH. OPENING

STEP FOOTINGS. SEE TYPICAL 
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4.² 3 4 6.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

HSS152x152x9.5

HSS152x152x9.5

HSS152x152x9.5

W360x72 W360x72

TOP OF CANOPY
5350

W200x36 W200x36

HSS 152x152x6.4 GIRT
Cf=Tf=±170kN

Cf=Tf=±170kN

Cf=Tf=±170kN

HSS 152x152x6.4 GIRT

SLAB ON GRADE. SEE PLAN NOTES

HSS152x152x9.5 CANT. SECTIONS. 
CONNECT TO COLUMN (3 TOTAL) FOR A Mf=

20kN.m TYPICAL. REFER TO SECTION 
'31/S4.3' FOR DETAILS
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A.³

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 
REINFORCING AND SUBGRADE THICKNESSES

HSS STEEL BRACING. SEE 
ELEVATIONS FOR SIZE

W410 BEAM. SEE PLAN 
FOR SIZE

W360 BEAM. SEE PLAN FOR SIZE

750 dp OWSJ. SEE PLAN FOR SPACING AND 
SCHEDULES FOR LOADING, TYPICAL

CONCRETE PIER AND PAD FOOTING. SEE PLAN AND 
SCHEDULES FOR SIZE AND REINFORCING, TYPICAL

200 PRECAST + 25mm TOPPING. SEE PLAN AND 
SCHEDULE FOR LOADING

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

CONCRETE FOUNDATION WALL. SEE PLAN 
AND SCHEDULE FOR SIZE AND 

REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. REFER 
TO SITE PLAN AND ARCHITECTURAL 

DRAWINGS FOR DETAILS, TYPICAL

CONTINUOUS PERIMETER ANGLE AT TOP OF 
FOUNDATION WALL. WELD TO WELD PLATES

CONTINUOUS PERIMETER ANGLE L152x102x8 
LLH WELDED TO PERIMETER BEAM. POSITION 
VERTICAL LEG OF ANGLE FLUSH WITH INSIDE 

FACE OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES

16mmØ SAG RODS. PROVIDE NUTS 
ON TOP AND BOTTOM OF GIRT. 
LOCATE SAG ROD IN CENTRE OF GIRT 
TYPICAL AT 3RD POINT IN GIRT SPAN 
UNLESS NOTED OTHERWISE.

REBAR DOWELS AS PER TYPICAL 
DETAIL 3.32

L64x64x6.4 BRACING AT ALL VERTICAL 
GIRT (VG) CONNECTIONS AT u/s OF 
PERIMETER BEAMS, TYPICAL

A.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 
REINFORCING AND SUBGRADE THICKNESSES

W360 BEAM. SEE PLAN FOR SIZE

750 dp OWSJ. SEE PLAN FOR SPACING AND 
SCHEDULES FOR LOADING, TYPICAL

CONCRETE PIER AND PAD FOOTING. SEE PLAN AND 
SCHEDULES FOR SIZE AND REINFORCING, TYPICAL

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

CONCRETE FOUNDATION WALL. SEE PLAN 
AND SCHEDULE FOR SIZE AND 

REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. REFER 
TO SITE PLAN AND ARCHITECTURAL 

DRAWINGS FOR DETAILS, TYPICAL

CONTINUOUS PERIMETER ANGLE AT TOP OF 
FOUNDATION WALL. WELD TO WELD PLATES

CONTINUOUS PERIMETER ANGLE L152x102x8 
LLH WELDED TO PERIMETER BEAM. POSITION 
VERTICAL LEG OF ANGLE FLUSH WITH INSIDE 

FACE OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES 16mmØ SAG RODS. PROVIDE NUTS 

ON TOP AND BOTTOM OF GIRT. 
LOCATE SAG ROD IN CENTRE OF GIRT 
TYPICAL AT 3RD POINT IN GIRT SPAN 
UNLESS NOTED OTHERWISE.

CRANE RAIL AND CRANE RAIL BEAM BY 
CRANE FABRICATOR, TYPICAL
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6.³

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 
REINFORCING AND SUBGRADE THICKNESSES

STEEL COLUMN. SEE PLAN AND SCHEDULE FOR 
SIZE AND DETAILS

W360 BEAM. SEE PLAN FOR SIZE

750 dp OWSJ. SEE PLAN FOR SPACING AND 
SCHEDULES FOR LOADING, TYPICAL

CONCRETE PIER (BEYOND) AND PAD FOOTING. SEE 
PLAN AND SCHEDULES FOR SIZE AND REINFORCING, 
TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

200 PRECAST + 25mm TOPPING. SEE PLAN AND 
SCHEDULE FOR LOADING

CONCRETE FOUNDATION WALL. SEE PLAN 
AND SCHEDULE FOR SIZE AND 

REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. REFER 
TO SITE PLAN AND ARCHITECTURAL 

DRAWINGS FOR DETAILS, TYPICAL

C150 ROOF FRAMING BEYOND FOR 
LADDER. SEE PLAN FOR SIZE

10M DOWELS BY PRECAST FABRICATOR @ 1200 o/c 
GROUTED SOLID INTO BLOCK AND PRECAST JOINT, 
TYPICAL. REFER TO TYPICAL DETAIL 3.31

CONTINUOUS PERIMETER ANGLE L152x102x8 
LLH WELDED TO PERIMETER BEAM. POSITION 
VERTICAL LEG OF ANGLE FLUSH WITH INSIDE 

FACE OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE ELEVATIONS FOR 
SIZES. COPE CHANNELS TO PROVIDE 

CONTINUOUS SUPPORT OF PANEL ACROSS 
COLUMN FACE OR PROVIDE WELDED CLIP 

ANGLE, TYPICAL

BRACKET TO SUIT 5-TONNE BRIDGE CRANE
Mf=40kN.m
Vf (vert) =110kN
Vf (horiz) =14kN
MAXIMUM WHEEL LOAD NOT INCLUDING IMPACT = 53kN 
(12000lbs) ON 1778mm (5'-10.87") WHEEL BASE

W530x66 CONNECTION TO COLUMN TO BE 
DESIGNED FOR Mf=40kN.m, TYPICAL AT 

ALL LOCATIONS

1.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 

REINFORCING AND SUBGRADE THICKNESSES

CONCRETE PIER (BEYOND) AND PAD FOOTING. SEE 
PLAN AND SCHEDULES FOR SIZE AND REINFORCING, 

TYPICAL
CONCRETE FOUNDATION WALL. SEE PLAN 
AND SCHEDULE FOR SIZE AND 
REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. REFER 
TO SITE PLAN AND ARCHITECTURAL 
DRAWINGS FOR DETAILS, TYPICAL

15M DOWELS (400x400) @ 400 o/c, 
TYPICAL AT ALL DOOR OPENINGS

OVERHEAD DOOR. SEE ARCHITECTURAL 
DRAWINGS FOR SIZE AND DETAILS. REFER 
TO TYPICAL DETAIL 5.14 FOR 
STRUCTURAL DETAILS

HSS BRACING. SEE ELEVATION 
FOR SIZES

W360 BEAM. SEE PLAN 
FOR SIZE

CONTINUOUS PERIMETER ANGLE L152x102x8 
LLH WELDED TO PERIMETER BEAM. POSITION 
VERTICAL LEG OF ANGLE FLUSH WITH INSIDE 
FACE OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES

VERTICALLY SPANNING INSULATED PANELS 
SUPPORTED ON STRUCTURAL STEEL FRAMING.  DESIGN 
PANELS FOR A FACTORED WIND LOAD OF 2.0kPa AND 
AND UNFACTORED DEFLECTION LOADING OF 1.1kPa

16mmØ SAG RODS. PROVIDE NUTS 
ON TOP AND BOTTOM OF GIRT. 
LOCATE SAG ROD IN CENTRE OF GIRT 
TYPICAL AT 3RD POINT IN GIRT SPAN 
UNLESS NOTED OTHERWISE.

CRANE RAIL AND CRANE RAIL BEAM BY 
CRANE FABRICATOR, TYPICAL

6.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 
REINFORCING AND SUBGRADE THICKNESSES

CONCRETE PIER (BEYOND) AND PAD FOOTING. SEE 
PLAN AND SCHEDULES FOR SIZE AND REINFORCING, 
TYPICAL

CONCRETE FOUNDATION WALL. SEE PLAN 
AND SCHEDULE FOR SIZE AND 

REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. REFER 
TO SITE PLAN AND ARCHITECTURAL 

DRAWINGS FOR DETAILS, TYPICAL

15M DOWELS (400x400) @ 400 o/c, 
TYPICAL AT ALL DOOR OPENINGS

OVERHEAD DOOR. SEE ARCHITECTURAL 
DRAWINGS FOR SIZE AND DETAILS. REFER 

TO TYPICAL DETAIL 5.14 FOR 
STRUCTURAL DETAILS

W360 BEAM. SEE PLAN 
FOR SIZE

CONTINUOUS PERIMETER ANGLE L152x102x8 
LLH WELDED TO PERIMETER BEAM. POSITION 
VERTICAL LEG OF ANGLE FLUSH WITH INSIDE 

FACE OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES

VERTICALLY SPANNING INSULATED PANELS 
SUPPORTED ON STRUCTURAL STEEL FRAMING.  DESIGN 

PANELS FOR A FACTORED WIND LOAD OF 2.0kPa AND 
AND UNFACTORED DEFLECTION LOADING OF 1.1kPa

16mmØ SAG RODS. PROVIDE NUTS 
ON TOP AND BOTTOM OF GIRT. 
LOCATE SAG ROD IN CENTRE OF GIRT 
TYPICAL AT 3RD POINT IN GIRT SPAN 
UNLESS NOTED OTHERWISE.
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E.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

EXISTING CONCRETE SLAB ON GRADE

W360 BEAM. SEE PLAN FOR SIZE

38mm DEEP METAL ROOF DECK. SEE PLAN AND 
SCHEDULES FOR LOADING, TYPICAL

BRACING. SEE ELEVATION 
FOR SIZES

WIND GIRTS. SEE ELEVATION 
FOR SIZE

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 

REINFORCING AND SUBGRADE THICKNESSES

EXISTING FOUNDATION WALL AND FOOTING. 
SITE CONFIRM LOCATION AND SIZE PRIOR TO 
PLACEMENT OF ANY NEW FOOTINGS, 
TYPICAL

EXISTING 38mm DEEP METAL ROOF 
DECK, TYPICAL

EXISTING PERIMETER BEAM.

EXISTING STEEL COLUMN

NEW CONCRETE FOOTING AND STEP FOOTING. 
SEE PLAN AND SCHEDULES FOR SIZE AND 

REINFORCING, TYPICAL. SEE TYPICAL DETAIL 
3.02

NEW CONCRETE PAD FOOTING AND PIER. 
SEE PLAN AND SCHEDULES FOR SIZE AND 

REINFORCING, TYPICAL

LEAN CONCRETE FILL OR PLACE INTEGRALLY 
WITH THE FOOTING INORDER TO RAISE u/s OF 
NEW FOOTING TO TOP OF EXISTING FOOTING

BRACKET TO SUIT 5-TONNE 
BRIDGE CRANE
Mf=40kN.m
Vf (vert) =110kN
Vf (horiz) =14kN
MAXIMUM WHEEL LOAD NOT 
INCLUDING IMPACT = 53kN 
(12000lbs) ON 1778mm 
(5'-10.87") WHEEL BASE

COORDINATE ELEVATION WITH ARCHITECTURAL 
DRAWINGS

CRANE RAIL AND CRANE RAIL 
BEAM BY CRANE 

FABRICATOR, TYPICAL

W530x66 CONNECTION TO COLUMN TO BE 
DESIGNED FOR Mf=40kN.m, TYPICAL AT 
ALL LOCATIONS

350

10mm (MIN.) THICK WEB-STIFFENERS EACH 
SIDE AT CRANE BEAM SADDLE CONNECTION, 
TYPICAL 

L76x76x9.5 BRACING AT TOP OF 'SC6' COLUMN, 
TYPICAL. SEE PLAN
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C.² A

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE PIER AND PAD FOOTING. SEE PLAN 
AND SCHEDULES FOR SIZE AND REINFORCING, 

TYPICAL

LEAN CONCRETE FILL OR PLACE INTEGRALLY WITH 
THE FOOTING INORDER TO RAISE u/s OF NEW 

FOOTING TO TOP OF EXISTING FOOTING

TOP OF CANOPY
5350

800 dp OWSJ. SEE PLAN FOR SPACING AND SCHEDULES 
FOR LOADING, TYPICAL

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 

REINFORCING AND SUBGRADE THICKNESSES

STRUCTURAL STEEL COLUMN BEYOND. SEE 
PLAN AND SCHEDULE FOR SIZE

38mm DEEP GALVANIZED METAL ROOF SNOW 
DECKING. DESIGN DECKING FOR BASIC AND DRIFT 
LOADING INDICATED ON PLAN, TYPICAL

HSS102x102x6.4 (HOT DIPPED GALVANIZED) 
DIAGONAL MEMBER FOR SNOW DECK SUPPORT. 
CONNECTION FOR MIN. Tf=110kN (TOTAL 3 
LOCATIONS)

W360 BEAM. SEE PLAN FOR SIZE

PROVIDE MIN. 10mm WEB STIFFENERS EACH SIDE, 
TYPICAL AT ALL COLUMN CONNECTIONS AS 

SHOWN

W200 SNOW DECK FRAMING. SEE PLAN FOR SIZES. ALL 
SNOW DECK FRAMING AND CONNECTIONS TO BE HOT 
DIPPED GALVANIZED, TYPICAL

EXISTING PRE-ENGINEERED BEAM  
AND ROOFING

EXISTING CONCRETE SLAB ON GRADE

EXISTING FOUNDATION WALL AND FOOTING. 
SITE CONFIRM LOCATION AND SIZE PRIOR TO 
PLACEMENT OF ANY NEW FOOTINGS, 
TYPICAL

CHIP DOWN TOP OF EXISTING FOUNDATION WALL A 
MIN. 200mm FOR PLACEMENT OF NEW CONCRETE 

SLAB ON GRADE, TYPICAL

HSS152x152x6.4 GIRT CONNECTED TO FACE OF NEW 
COLUMNS FOR SUPPORT OF EXTERIOR CLADDING. 

CONNECT GIRT BACK TO COLUMN 
w/HSS152x152x9.5 CANT. SECTIONS. CONNECT TO 

COLUMN (3 TOTAL) FOR A Mf=20kN.m TYPICAL

CONTINUOUS PERIMETER ANGLE L152x102x8 
LLH WELDED TO PERIMETER BEAM. POSITION 
VERTICAL LEG OF ANGLE FLUSH WITH INSIDE 
FACE OF INSULATED PANEL, TYPICAL

OWSJ TOP CHORD TO EXTEND FOR 
SUPPORT OF ROOF DECK AS SHOWN. JOIST 

FABRICATOR TO COORDINATE WITH 
ARCHITECTURAL DRAWINGS, TYPICAL

C.³

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 
REINFORCING AND SUBGRADE THICKNESSES

STEEL LINTEL. SEE PLAN AND SCHEDULE FOR SIZE 
AND DETAILS

750 dp OWSJ. SEE PLAN FOR SPACING AND 
SCHEDULES FOR LOADING, TYPICAL

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

700 dp OWSJ. SEE PLAN FOR SPACING AND 
SCHEDULES FOR LOADING, TYPICAL

CONCRETE PIER AND PAD FOOTING. SEE 
PLAN AND SCHEDULES FOR SIZE AND 
REINFORCING, TYPICAL

200 PRECAST + 25mm TOPPING. SEE PLAN AND 
SCHEDULE FOR LOADING

STRUCTURAL STEEL COLUMN BEYOND. SEE PLAN 
AND SCHEDULE FOR SIZE

10M DOWELS BY PRECAST FABRICATOR @ 1200 o/c 
GROUTED SOLID INTO BLOCK AND PRECAST JOINT, 
TYPICAL. REFER TO TYPICAL DETAIL 3.31

CRANE RAIL AND CRANE RAIL 
BEAM BY CRANE 

FABRICATOR, TYPICAL

BRACKET TO SUIT 5-TONNE BRIDGE CRANE
Mf=40kN.m
Vf (vert) =110kN
Vf (horiz) =14kN
MAXIMUM WHEEL LOAD NOT INCLUDING IMPACT = 53kN 
(12000lbs) ON 1778mm (5'-10.87") WHEEL BASE

W530x66 CONNECTION TO COLUMN TO BE 
DESIGNED FOR Mf=40kN.m, TYPICAL AT 

ALL LOCATIONS

350 MAX.
COORDINATE ELEVATION WITH ARCHITECTURAL 
DRAWINGS

10mm THICK WEB STIFFENERS ABOVE ALL 
COLUMNS ON THIS GRID EACH SIDE OF THE 
WEB (4 TOTAL)
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B.³

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Steel Bend
4200

200 PRECAST + 25mm TOPPING. 
SEE PLAN AND SCHEDULE FOR 

LOADING

200 PRECAST + 25mm 
TOPPING. SEE PLAN AND 
SCHEDULE FOR LOADING

W460 BEAM. SEE PLAN FOR SIZE

10M PRECAST REBAR DOWELS. SEE 
TYPICAL DETAIL 3.32 

100mm THICK (64mm CONCRETE + 
38mm METAL DECK). SEE PLAN NOTES 

FOR REINFORCING

L102x102x6.4 CONTINUOUS AROUND LANDING 
PERIMETER, TYPICAL

W200 BEAM. SEE PLAN FOR SIZE

HSS POST. SEE PLAN AND SCHEDULE FOR 
SIZE AND DETAILS

STAIRS AND RAILING SYSTEM BY MISC. METALS 
CONTRACTOR, TYPICAL

W200 BEAM. SEE PLAN FOR SIZE

10M PRECAST REBAR DOWELS. SEE 
TYPICAL DETAIL 3.32 

THICKEN SLAB BELOW STAIR STRINGER 
BEARING LOCATIONS, TYPICAL. SEE 

TYPICAL DETAIL 3.16A

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Roof Deck
6550

200 PRECAST + 25mm TOPPING. SEE PLAN AND 
SCHEDULE FOR LOADING

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 
REINFORCING AND SUBGRADE THICKNESSES

CONCRETE FOUNDATION WALL AND CONTINUOUS 
STRIP FOOTING. SEE PLAN AND SCHEDULES FOR 
SIZE AND REINFORCING, TYPICAL

190 REINFORCED BLOCK WALL. SEE PLAN AND 
SCHEDULE FOR SIZE AND REINFORCING

1-COURSE CONTINUOUS BOND BEAM w/2-15M 
CONTINUOUS, TYPICAL AT u/s OF PRECAST 
BEARING

10M DOWELS BY PRECAST FABRICATOR @ 1200 o/c 
GROUTED SOLID INTO BLOCK AND PRECAST JOINT, 
TYPICAL. REFER TO TYPICAL DETAIL 3.31

190 REINFORCED BLOCK WALL 
PARTITION WALL

750 dp OWSJ. SEE PLAN FOR SPACING AND 
SCHEDULES FOR LOADING, TYPICAL

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

PROVIDE TOP OF WALL SUPPORT AT ALL 
PARTITION WALLS AS PER TYPICAL 
DETAIL 4.07

C.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 
REINFORCING AND SUBGRADE THICKNESSES

750 dp OWSJ. SEE PLAN FOR SPACING 
AND SCHEDULES FOR LOADING, 

TYPICAL

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

900 dp OWSJ. SEE PLAN FOR SPACING AND 
SCHEDULES FOR LOADING, TYPICAL

CONCRETE PIER AND PAD FOOTING. SEE PLAN AND 
SCHEDULES FOR SIZE AND REINFORCING, TYPICAL

CRANE RAIL AND CRANE RAIL BEAM BY 
CRANE FABRICATOR, TYPICAL

W410x39 SADDLE BEAM CANT. 

CRANE RAIL AND CRANE RAIL BEAM BY 
CRANE FABRICATOR, TYPICAL

W530x66 SADDLE BEAM CANT. 

350350
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4.² 3

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 
REINFORCING AND SUBGRADE THICKNESSES

L51x51x6.4 BRACING @ 1200 o/c, TYPICAL

800 dp OWSJ. SEE PLAN FOR SPACING AND 
SCHEDULES FOR LOADING, TYPICAL

EXISTING CONCRETE FOUNDATION WALL AND 
FOOTING TO BE DEMOLISHED FOR PLACEMENT OF 
NEW TRENCH WALLS AND FOOTING, TYPICAL

NEW 38mm DEEP METAL ROOF DECK. SEE 
PLAN AND SCHEDULES FOR LOADING, 
TYPICAL

0 TYP.

W360 BEAM. SEE PLAN FOR SIZE

EXISTING ROOF BEAM

EXISTING ROOF OPEN WEB STEEL JOIST

EXISTING 1½" DEEP METAL ROOF 
DECK, TYPICAL

NEW L100x100x6.4 CONTINUOUS 
DECK EDGE SUPPORT,  TYPICAL

NEW L76x76x6.4 CANT. SECTIONS @ 1200 
o/c. CONNECTED TO L51x51 BRACE, 
TYPICAL

NEW TRENCH WALL AND FOOTING. SEE TYPICAL DETAIL 
3.42 FOR ALL LAYOUT AND REINFORCING DETAILS. G.C. 
TO COORDINATE ALL TRENCH DIMENSIONS WITH THE 
LATEST LIFT FABRICATORS SPECIFICATIONS

SE
E 
LI
FT
 
SP
EC

IF
IC
AT
IO
N
S

NEW LIFT. SEE LIFT FABRICATORS SPECIFICATIONS 
FOR LOCATIONS AND ALL DIMENSIONS REQUIRED 

FOR THE NEW CONCRETE TRENCHES, TYPICAL

EXISTING EXTERIOR WALL CLADDING (PRECAST 
PANELS) TO BE REMOVED. REFER TO 
ARCHITECTURAL DRAWINGS FOR EXTENT OF 
REMOVAL, TYPICAL

C.² A

1st Floor Level
0

T/O Ex. Roof Deck
6550

TOP OF CANOPY
5350

700 dp OWSJ. SEE PLAN FOR SPACING AND 
SCHEDULES FOR LOADING, TYPICAL

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 

REINFORCING AND SUBGRADE THICKNESSES

STRUCTURAL STEEL BRACING. SEE ELEVATION 
FOR SIZES

38mm DEEP GALVANIZED METAL ROOF SNOW 
DECKING. DESIGN DECKING FOR BASIC AND DRIFT 
LOADING INDICATED ON PLAN, TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

W200 SNOW DECK FRAMING. SEE PLAN FOR SIZES. ALL 
SNOW DECK FRAMING AND CONNECTIONS TO BE HOT 
DIPPED GALVANIZED, TYPICAL

EXISTING PRE-ENGINEERED BEAM  
AND ROOFING

HSS152x152x6.4 GIRT FOR SUPPORT OF 
EXTERIOR CLADDING

EXISTING CONCRETE 
SLAB ON GRADE

EXISTING  FOUNDATION WALL AND CONCRETE 
STRIP FOOTING

10M x 500 LONG DOWELS @ 400 o/c EPOXY 
GROUTED INTO THE EXISTING CONCRETE 

FOUNDATION WALL A MIN. OF 150mm EMBEDMENT, 
TYPICAL

STRUCTURAL STEEL BRACING. SEE ELEVATION 
FOR SIZES

CONTINUOUS PERIMETER ANGLE L152x102x8 
LLH WELDED TO PERIMETER BEAM. POSITION 
VERTICAL LEG OF ANGLE FLUSH WITH INSIDE 
FACE OF INSULATED PANEL, TYPICAL

OWSJ TOP CHORD TO EXTEND FOR 
SUPPORT OF ROOF DECK AS SHOWN. JOIST 

FABRICATOR TO COORDINATE WITH 
ARCHITECTURAL DRAWINGS, TYPICAL
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B.³

2nd Floor Level
3200

1st Floor Level
0

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 
REINFORCING AND SUBGRADE THICKNESSES

15M (800V x 400 H) HOOKED DOWELS @ 800 
o/c STAGGERED FOR FULL LENGTH OF 
WALL, TYPICAL

190 BLOCK WALL w/15M @ 800 o/c. GROUT 
ALL REINFORCED CORES SOLID FOR FULL 
HEIGHT OF WALL, TYPICAL

1-COURSE BOND BEAM w/2-15M 
CONTINUOUS, TYPICAL

C200x17 CONTINOUS TO CONNECT TO THE 
COLUMN AT EACH END, TYPICAL. CONNECT TO 

TOP OF BLOCK w/16mmØx200mm LONG + 
50 HOOK @ 800 o/c, TYPICAL

PROVIDE THICKENED SLAB AT BLOCK WALL 
FOR FULL LENGTH AS PER TYPICAL DETAIL 
3.16A

29
96

E.³

1st Floor Level
0

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 

REINFORCING AND SUBGRADE THICKNESSES

400 THICK x 1500 LONG 
CONCRETE WALL 

LEAN CONCRETE FILL OR PLACE INTEGRALLY 
WITH THE FOOTING INORDER TO RAISE u/s OF 

NEW FOOTING TO TOP OF EXISTING FOOTING

NEW STEEL COLUMN. SEE PLAN AND SCHEDULES 
FOR SIZE AND DETAILS

EXISTING STEEL COLUMN.

EXISTING CONCRETE SLAB-ON GRADE

EXISTING FOUNDATION WALL 
AND FOOTINGS

ENSURE NEW CONCRETE PIER/WALL IS POURED TIGHT 
TO EXTERIOR FACE OF EXISTING CONCRETE FOUNDATION 

WALL. GROUT TIGHT ANY VISIBLE VOIDS THAT REMAIN 
BETWEEN AFTER FORMS HAVE BEEN REMOVED

CONCRETE FOOTING. SEE 
PLAN AND COLUMN 

SCHEDULE FOR SIZE 

10-20M VERTICAL SINGLE BENT BAR FOR FULL 
HEIGHT OF WALL DEPTH OF FOOTING. HORIZONTAL 
HOOK TO BE FULL WIDTH OF FOOTING (w/PROPER 
COVER)

2-20M CONTINUOUS TOP AND 
BOTTOM. HOOK BOTH ENDS OF THE 
BARS DOWN THE ENDS OF THE 
PIER/WALL

10-15M VERTICAL BARS, 
TYPICAL

1.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

CONCRETE SLAB ON GRADE. REFER TO FOUNDATION 
PLAN NOTES FOR ALL SLAB DETAILS INCLUDING 

REINFORCING AND SUBGRADE THICKNESSES

CONCRETE PIER (BEYOND) AND PAD FOOTING. SEE 
PLAN AND SCHEDULES FOR SIZE AND REINFORCING, 

TYPICAL

CONCRETE FOUNDATION WALL. SEE PLAN 
AND SCHEDULE FOR SIZE AND 
REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. REFER 
TO SITE PLAN AND ARCHITECTURAL 
DRAWINGS FOR DETAILS, TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

CONTINUOUS PERIMETER ANGLE L152x102x8 
LLH WELDED TO PERIMETER BEAM. POSITION 
VERTICAL LEG OF ANGLE FLUSH WITH INSIDE 
FACE OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES

VERTICALLY SPANNING INSULATED PANELS 
SUPPORTED ON STRUCTURAL STEEL FRAMING.  DESIGN 
PANELS FOR A FACTORED WIND LOAD OF 2.0kPa AND 
AND UNFACTORED DEFLECTION LOADING OF 1.1kPa

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES

CONTINUOUS PERIMETER ANGLE AT TOP OF 
FOUNDATION WALL. WELD TO WELD PLATES

REFER TO TYPICAL DETAIL 4.06 FOR 
SUPPORT OF BLOCK WALL AT u/s OF 

STEEL ROOF BEAM, TYPICAL

W360 ROOF BEAM. SEE PLAN 
FOR SIZE

W530x66 CONNECTION TO COLUMN TO BE 
DESIGNED FOR Mf=40kN.m, TYPICAL AT 

ALL LOCATIONS

NEW CRANE COLUMN. SEE PLAN AND 
SCHEDULE FOR SIZE

CONNECT BOTH COLUMNS 
TOGETHER w/HSS102x102x6.4 
SECTIONS  (4 TOTAL) EVENLY 
SPACED ALONG THE VERTICAL 
HEIGHT OF THE COLUMN, TYPICAL

A.³

T/O Ex. Roof Deck
6550

CRANE RAIL AND CRANE RAIL BEAM BY 
CRANE FABRICATOR, TYPICAL

BRACKET TO SUIT 2-TONNE BRIDGE CRANE
Mf=15kN.m
Vf (vert) = 27kN
Vf (horiz) =14kN
MAXIMUM WHEEL LOAD NOT INCLUDING IMPACT = 14kN 
(3100lbs) ON 1778mm (5'-10.87") WHEEL BASE

W410x39 CONNECTION TO COLUMN TO BE 
DESIGNED FOR Mf=30kN.m, TYPICAL AT 

BOTH LOCATIONS

CONTINUOUS PERIMETER ANGLE L152x102x8 
LLH WELDED TO PERIMETER BEAM. POSITION 
VERTICAL LEG OF ANGLE FLUSH WITH INSIDE 

FACE OF INSULATED PANEL, TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

38mm DEEP METAL ROOF DECK. SEE PLAN 
AND SCHEDULES FOR LOADING, TYPICAL

STEEL BRACING AND GIRTS. SEE ELEVATION FOR 
SIZE

CFC GIRTS. SEE ELEVATIONS 
FOR SIZE
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MAX. SOIL SLOPE
(OR AS SPECIFIED IN
GEOTECHNICAL REPORT)

NOTES:

SOIL SLOPE AS SHOWN BETWEEN 
ADJACENT AND INDEPENDENT 
FOOTINGS OR EXCAVATIONS FOR 
UNDERGROUND SERVICES IS NOT TO 
BE VIOLATED. REPORT ANY 
DISCREPANCIES ON FOUNDATION 
PLAN THAT VIOLATE MAX. EXCAVATION 
SLOPE TO STRUCTURAL CONSULTANT 
FOR REMEDIAL ACTION.

SOIL SLOPE MAY BE SHALLOWER 
THAN SHOWN IF SPECIFIED BY 
GEOTECHNICAL CONSULTANT. (SEE 
GEOTECHNICAL REPORT)

1.

2.

3.

1

UNDERGROUND
MECHANICAL OR

ELECTRICAL SERVICE

DO NOT EXCAVATE ADJACENT TO EXISTING CONCRETE FOUNDATION WALLS WITHOUT PROVIDING APPROPRIATE 
SHORING TO LATERALLY SUPPORT THE EXISTING WALL ONCE THE ADJACENT SOIL IS REMOVED.

IF EXCAVATION SLOPE SHOWN ABOVE CANNOT BE MAINTAINED DUE TO SUCH THINGS AS UNFORSEEN SITE 
CONDITIONS, CONTACT THE STRUCTURAL CONSULTANT FOR DIRECTION ON REMEDIAL ACTION.

MAX. SLOPE BETWEEN EXCAVATIONS SHOWN ABOVE APPLIES TO NATIVE SOIL AND ENGINEERED GRANULAR FILL.

4.

5.

TYPICAL SECTION THROUGH ADJACENT EXCAVATIONS2.01

1½ 

1

1½ 

450
MIN.

450
MIN.

ENGINEERED FILL

UNDERFLOOR
FILL

COMPETENT NATURAL SOIL

1

1 1

1

NOTES:

THE AREA MUST BE STRIPPED OF ALL TOPSOIL AND UNSUITABLE MATERIAL AND BULK EXCAVATED TO APPROVED 
SUBGRADE ELEVATIONS.

AFTER BULK EXCAVATION DOWN TO APPROVED SUBGRADE LEVEL, THE SUBGRADE IS TO BE PROOF ROLLED AND 
ANY SOFT SPOTS REMOVED UNDER THE SUPERVISION OF THE GEOTECHNICAL ENGINEER.

THE APPROVED GRANULAR 'B' FILL USED AS ENGINEERED FILL MUST BE COMPACTED TO 100% STANDARD 
PROCTOR MAXIMUM DRY DENSITY THROUGHOUT.

FULL TIME GEOTECHNICAL INSPECTION IS REQUIRED DURING PLACEMENT OF THE ENGINEERED FILL.

THE FILL MUST BE PLACED SUCH THAT THE SPECIFIED GEOMETRY IS ACHIEVED. REFER TO TYPICAL SECTION 
THROUGH GRANULAR MAT FOR MINIMUM REQUIREMENTS.

AN ALLOWABLE BEARING PRESSURE AS SPECIFIED ON THE FOUNDATION PLAN MAY BE USED PROVIDED THAT 
ALL CONDITIONS OUTLINED ABOVE ARE ADHERED TO. A MINIMUM FOOTING WIDTH OF 500 IS REQUIRED.

ALL EXCAVATIONS TO CONFORM TO THE MOST RECENT VERSION OF THE ONTARIO HEALTH AND SAFETY 
REGULATIONS FOR A TYPE III SOIL.

TOTAL DEPTH OF THE GRANULAR MAT IS DEPENDANT ON THE DEPTH TO COMPETENT NATIVE SOIL. REFER TO 
FOUNDATION PLAN AND GEOTECHNICAL REPORT FOR INFORMATION ON DEPTH TO NATURAL COMPETENT SOIL 
FROM FINISHED FLOOR ELEVATION.

LOCATE FOOTINGS AND/OR SERVICES SUCH THAT SERVICE LIES OUTSIDE 1 TO 1 SLOPE OF GRANULAR MAT.

APPROVED GRANULAR 'B' FILL PLACED IN 300 LOOSE MEASURED LIFTS & COMPACTED TO 100% STANDARD 
PROCTOR MAXIMUM DRY DENSITY.

WHERE PROPERTY LINE OR OTHER PHYSICAL OBSTRUCTION DOES NOT ALLOW EXCAVATION AS SPECIFIED IN 
NOTE #7 - SHORE SIDE OF EXCAVATION AS REQUIRED TO REACH SPECIFIED EXCAVATION DEPTH. GENERAL 
CONTRACTOR TO SUBMIT SHORING DRAWINGS AND PROCEDURE STAMPED BY PROFESSIONAL ENGINEER 
RESPONSIBLE FOR SHORING DESIGN TO STRUCTURAL CONSULTANT FOR REVIEW.

THESE GUIDELINES ARE TO BE READ IN CONJUNCTION WITH THE GEOTECHNICAL REPORT. SEE FOUNDATION 
PLAN FOR GEOTECHNICAL CONSULTANT AND APPLICABLE REPORT NUMBER.

NOTE #9

PR
O
PE
RT
Y 
LI
N
E

TE
M
PO

R
AR
Y 
SH

O
RI
N
G

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

ENGINEERED GRANULAR FILL FOUNDATION MAT2.04

TYPICAL SECTION THROUGH ENGINEERED GRANULAR MAT

NOTE #7

15
00

U.
N.
O.

12
20

MI
N.

NO
TE
 #

8

NOTE #11

NOTE #10

600
MIN.

COVER
TYPE DESCRIPTION

CLEAR COVER (mm)

EXPOSED NOT EXPOSED

#1 TO BOTTOM BARS IN PAD OR
STRIP FOOTING

2

75 N/A

1

TO BARS FROM SIDE OF PAD
OR STRIP FOOTING

#2 40 OR 75

TO TOP BARS IN PAD OR
STRIP FOOTING

#3 40

3 N/A

N/A

#4 TO TIES IN COLUMNS/PIERS
AND TO STIRRUPS IN BEAMS

45 35

#5 TO TUL/BLL BARS IN SLABS
OR OUTER BARS IN WALLS

25M-40 25M-25
30M-45 30M-30
35M-55 35M-40

NOTES:

1. CLEAR COVER IS MEASURED FROM THE CONCRETE SURFACE (OR 
INSIDE FACE OF FORM) TO THE NEAREST DEFORMATION (OR 
SURFACE FOR SMOOTH BARS OR WIRES) OF THE REINFORCEMENT. 
FOR TEXTURED ARCHITECTURAL SURFACES IT IS MEASURED FROM 
THE DEEPEST POINT OF THE TEXTURED SURFACE.

THE CONCRETE IS EXPOSED IF IT IS AN EXTERIOR APPLICATION 
THAT IS SUBJECT TO WEATHER, OR CONCRETE PERMENANTLY 
EXPOSED TO SOIL.

IF THE PAD/STRIP FOOTING IS FORMED USING WOOD OR STEEL 
FORMWORK, USE A COVER OF 40. IF THE PAD/STRIP FOOTING IS 
GROUND FORMED AND CAST AGAINST SOIL, USE 75.

IF THE CONCRETE IS SUBJECT TO EXPOSURE CLASSES C-1 TO 
C-4 SEE CSA/CAN A23.1-94 FOR THE CLEAR COVER REQUIRED.

2.

3.

4.

BRICK CHAIR

5. OBSERVE TOLERANCES SPECIFIED IN CSA/CAN A23.1-94 (12.8) WHEN PLACING REINFORCING IN THE FIELD.  
DIFFERENCES IN COVER GREATER THAN THE TOLERANCES SPECIFIED IN THIS STANDARD MUST BE CORRECTED 
PRIOR TO PLACING CONCRETE. ENSURE THAT THE REINFORCING IS ADEQUATELY TIED AND SUPPORTED TO 
AVOID SHIFTING DURING PLACEMENT OF CONCRETE.

REFER TO DETAIL #4 BELOW - USE BRICK CHAIRS (OR ACCEPTABLE EQUIVALENT) TO SUPPORT WELDED WIRE 
MESH SHEETS OR ROLLS AT THE CENTRE OF THE SLAB ON GRADE. SUPPORTS ARE TO BE SPACED AT 1200 
MAXIMUM IN EACH DIRECTION. IT IS NOT ACCEPTABLE TO LIFT UNSUPPORTED MESH INTO PLACE AT THE TIME 
OF CONCRETE PLACEMENT.

6.

25 DIP BETWEEN
SUPPORTS (MAXIMUM)

≤ ≤ 20M-20

WELDED WIRE MESH

COVER TO REINFORCING BARS IN CONCRETE ELEMENTS3.01

1. CONCRETE 
FOOTINGS

2. CONCRETE COLUMNS, 
PIERS AND BEAMS

3. SUSPENDED CONCRETE 
SLABS AND CONCRETE WALLS

4. CONCRETE SLAB ON GRADE

#4

#5

#5

#2

#3

#4

#1

1200 MAXIMUM BETWEEN
BRICK CHAIRS (SEE NOTE #6)

#4

'T' = MINIMUM FOOTING THICKNESS (SEE PLANS)

1

1

CONTINUOUS BOTTOM BARS 
IN FOUNDATION WALL. SEE 
SCHEDULE FOR SIZES

SOIL SLOPE (OR AS 
SPECIFIED IN 
GEOTECHNICAL REPORT)

SEE FOUNDATION PLAN FOR 
APPROXIMATE STEP FOOTING
LOCATIONS. LOCATIONS MAY BE 
ADJUSTED SLIGHTLY TO SUIT SITE
SPECIFIC CONDITIONS. DO NOT 
VIOLATE ADJACENT FOOTING 
ELEVATIONS AS SPECIFIED IN 
TYPICAL DETIAL 2.01

TYPICAL STEP FOOTING3.02

60
0

MA
X.
 S
TE
P

900 LAP
TYPICAL

1200 MINIMUM
BETWEEN STEPS

300
MIN.

300
MIN.

90
0 
LA
P

TY
PI
C
AL

75 MI
N.

'T
'

75
MIN.

'T
'

'T
'

PAD BEARING ELEVATION
MIN. 1220 BELOW EXTERIOR
GRADE (FOR EXTERIOR
FOOTINGS)

SLOPE SOIL TO BOTTOM OF PAD
FOOTING AS SHOWN AND POUR SOLID.

STRIP FOOTING
PAD FOOTING

1
1

STRIP BEARING ELEVATION
MIN. 1220 BELOW EXTERIOR

GRADE (FOR EXTERIOR
FOOTINGS)

NOTES:

BEARING ELEVATIONS SHOWN ON FOUNDATION PLAN SET FOR TOP OF STRIP FLUSH WITH TOP OF PAD 
FOOTINGS. REPORT ANY DISCREPANCIES ON FOUNDATION PLAN TO STRUCTURAL CONSULTANT.

REINFORCING IN STRIP AND PAD FOOTING NOT SHOWN FOR CLARITY - SEE FOUNDATION PLAN AND 
FOOTING SCHEDULES FOR REINFORCING.

1.

2.

STRIP FOOTING ADJACENT TO DEEPER PAD FOOTING3.03

300
MIN.

1.

2.

3.

5.

10 VERTICALS

14 VERTICALS

6 VERTICALS

12 VERTICALS

16 VERTICALS

CIRCULAR COLUMNS

4.

8 VERTICALS

LONG RECTANGULAR COLUMNS

6.

7.

NOTES:

WHEN VERTICAL REINFORCING HAS CLEAR SPACING "B" > 150, PROVIDE 
TIE SHOWN DASHED                 .

PROVIDE A FULL TIE AT EVERY OTHER VERTICAL BAR (MINIMUM).

FOR VERTICAL TIE SPACING AND SIZE, SEE TABLE.

CLEAR DISTANCE BETWEEN VERTICALS SHALL NOT BE LESS THAN:
     - 1.4 TIMES THE BAR DIAMETER
     - 1.4 TIMES THE MAXIMUM AGGREGATE SIZE
     - 32mm

ALTERNATE TIE ARRANGEMENTS ARE ACCEPTABLE, SUBJECT TO APPROVAL 
BY STRUCTURAL CONSULTANT.

TIE ARRANGEMENT FOR COLUMNS WITH > 16 VERTICALS IS SIMILAR.

TIE FOR CIRCULAR COLUMNS MAY BE LAPPED AND WELDED TO DEVELOP 
TENSILE CAPACITY OF THE BAR IN LIEU OF DETAIL SHOWN.

8.

4 VERTICALS

10@400

10@400

10@400

10@275

10@250

10@225

10@190

10@460

10@460

10@460

10@460

10@400

10@300

10@250

55M

45M

35M

30M

25M

20M

15M

VERTICAL TIE SPACING (mm)

SPACING
(fc'>50MPa)

SPACING
(fc'≤50MPa)

VERTICAL
BAR SIZE

WELD PLATE. SEE PLANS,
AND SCHEDULES FOR SIZE

AND LOCATIONS

PROVIDE TWO EXTRA 15M BARS TIGHT TO 
ANCHOR LEGS EXTENDED 600 ABOVE AND 
BELOW WELD PLATE. EXTRA BARS ARE 
ONLY REQUIRED IF COLUMN VERTICALS ARE 
LOCATED MORE THAN 3" CLEAR FROM 15M 
BAR. SEE NOTE 8 BELOW.

IF COLUMN TIES
ARE LOCATED WITH

A HORIZ.
CLEARANCE OF

MORE THAN 150
FROM WELD PLATE
ANCHORS PROVIDE

ADDITIONAL 10M
TIES SHOWN DOTTED

COMPLETE WITH 
TWO

EXTRA 15M BARS
TO ANCHOR

OPPOSITE SIDE OF
TIES AS SHOWN

SPACE ALL COLUMN TIES AT
100 O.C. STARTING AT 200
ABOVE WELD PLATE TO 200
BELOW PLATE. RESUME
SPACING AS INDICATED IN
TABLE FOR REMAINDER OF
COLUMN. SEE NOTE 8

TIE ARRANGEMENT IN CONCRETE COLUMNS AND PIERS3.06

MIN. 305 LAP WITH 135°
HOOKS (SEE NOTE #7)

BBBB

B B

B
B

B B B
B

B
B

B B B B

B B B B

B
B

EXTRA REINFORCING FOR WELD PLATES SHOWN ON COLUMN WITH 4 VERTICALS IS TYPICAL FOR ALL 
COLUMNS. SEE TYPICAL DETAIL 3.40 FOR EXTRA REINF. FOR WELD PLATES IN CONCRETE WALLS.

50

50

CONCRETE SLAB ON GRADE

SEE TYPICAL DETAIL 3.06 FOR 
SPACING 'S' OF TIES

STEEL COLUMN - SEE PLAN AND 
SCHEDULES FOR COLUMN SIZE, BASE 
PLATE AND ANCHOR BOLTS

NOTES:

SEE FOUNDATION AND FOOTING SCHEDULES FOR PAD FOOTING BEARING ELEVATION, PLAN SIZE, FOOTING DEPTH, 
BOTTOM REINFORCING, TOP REINFORCING AND PIER REINFORCING.

ALL PIER TIES HAVE 135° HOOKS AND ARE TO BE ROTATED AROUND PIER SO THAT HOOKED CORNERS OF 
ADJACENT TIES ARE NOT IN LINE VERTICALLY.

FOR TIE ARRANGEMENT AND SPACING OF TIES IN PIERS - SEE TYPICAL DETAIL 3.06.

UNDERSIDE OF STEEL BASEPLATE TO BE 200 BELOW TOP OF SLAB ON GRADE EXCEPT FOR COLUMNS ADJACENT 
TO RAIN WATER LEADERS WHICH SHALL BE 400 BELOW TOP OF SLAB ON GRADE. SEE COLUMN SCHEDULES FOR 
MORE INFORMATION ON UNDERSIDE OF BASEPLATE ELEVATION.

PROVIDE 1 'STARTER' TIE AROUND DOWELS FOR VERTICAL PIER REINFORCING IN CONCRETE PAD FOOTING AS 
SHOWN. 

CLEAR COVER TO REINFORCING STEEL AT SIDE OF FOOTING TO BE 40 (AS SHOWN) BUT IS TO BE 75 IF SIDE 
OF FOOTING IS CAST AGAINST SOIL.

PIERS FOR CONCRETE COLUMNS TO MATCH COLUMN SIZE AND REINFORCING TO TOP OF CONCRETE PAD 
FOOTING. SEE TYPICAL DETAIL 3.23 AND/OR 3.24 FOR REINFORCING DETAILS AT CONCRETE COLUMN 
CONSTRUCTION JOINTS.

TOP REINFORCING BARS
(IF ANY - SEE SCHEDULE)

BOTTOM REINFORCING BARS

1.

2.

3.

4.

5.

6.

7.

NOTE #5

TYPICAL CONCRETE PAD FOOTING3.05

SE
E 
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DA
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LR

40 CLR
(NOTE #6)
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60
0 

IF
 

C
O
N
C
. 
W
AL
L 

AB
O
VE

600

600FLOOR SLAB

1-15M
EACH FACE

FLOOR SLAB

CONCRETE STRIP FOOTING

CONTINUOUS
BOTTOM BARS

CONTINUOUS
TOP BARS

1-20M
EACH FACE

DO NOT PLACE BARS BELOW OPENING 
FOR ELECTRICAL DUCT BANK

1-15M x 1200
LONG MIDDLE

FOR OPENINGS LARGER THAN
1200mm. SEE PLANS AND

DETAILS FOR REQUIRED REINFORCING

TYPICAL OPENING IN CONCRETE WALL3.10

2. OPENING IN FOUNDATION WALL 
FOR ELECTRICAL DUCT BANK

1. OPENING IN CONCRETE WALL

1200 MAX.

1200 MAX

40 MIN.

40
 M

IN
.

AS
RE
QU

IR
ED ST

D.
 H

OO
K 

(S
EE
 R

IS
C
 3
rd
 E
D)

30
0 
MI
N.

45
0

MI
N.

O

40 MI
N.

IF
 D

O
W
EL
S 

AR
E

U
SE
D,
 U

SE
 L
AP

LE
N
GT
H
 S

H
O
W
N

IN
 T
AB

LE
 '
A'

IF DOWELS ARE USED,
USE LAP LENGTH

SHOWN IN TABLE 'A'
(EACH DIRECTION)

PROVIDE 50x100
KEYWAY WHERE
CONSTRUCTION
JOINT IS USED

(TYPICAL)

BAR SIZE MINIMUM LAP LENGTH

15M 605
20M 910

25M 1225

10M 400

30M 1375

NOTES

CONSTRUCTION JOINTS IN FOUNDATION WALLS REQUIRE 
WATERSTOPS WHERE SLAB ON GRADE IS LOWER THAN EXTERIOR 
GRADE. (SEE TYPICAL DETAIL 3.11)

PROVIDE 50mmx100mm KEYWAY AT ALL CONSTRUCTION JOINTS 
AS SHOWN.

1.

2.

TABLE 'A'

TYPICAL HORIZONTAL CORNER REINFORCING DETAILS FOR WALLS3.09

OUTSIDE FACE ONLY
OR EACH FACE BAR

INSIDE FACE BARS ONLY 'T' INTERSECTION

IF DOWELS ARE USED,
USE LAP LENGTH

SHOWN IN TABLE 'A'

TA
B
LE
 '
A'
 L
AP

0
TYP.

STD. HOOK (SEE RSIC 3rd ED.)
300 MIN.

ST
D.
 H

OO
K 

(S
EE
 R
SI
C
 3
rd
 E
D.
)

30
0 
MI
N.

0 TY
P.

STD. HOOK (SEE RSIC 3rd ED.)
300 MIN.

EXTEND BARS FROM
FIRST POUR AND PROVIDE
CLASS B LAP SPLICE

EX
TE
N
D 

B
AR
S 

FR
O
M

LO
W
ER
 L
IF
T 
AN
D 

PR
O
VI
DE

C
LA
SS
 B

 L
AP
 S

PL
IC
E

25

C
LA
SS
 A
 

TE
N
SI
O
N

LA
P 

(3
00
 M

IN
.)

25

NOTE #250x100
KEYWAY

SECOND POURFIRST POUR

REGLET (IN EXPOSED
CONCRETE ONLY)

REGLET (IN EXPOSED
CONCRETE ONLY)

50x100 KEYWAY

NOTE #3

15M@400x1000 LONG 
UNLESS NOTED OTHERWISE 
ON PLAN (SEE NOTE #4)

STOP ALL HORIZONTAL 
BARS EACH SIDE OF 
JOINT EXCEPT FOR 
MAIN TOP AND BOTTOM 
WHICH SHALL BE 
CONTINUOUS THROUGH 
JOINT

CONTINUOUS GROOVE 
IN FACE OF WALL AS 

INDICATED ON PLAN AS   
'WCJ' (ON EXPOSED 

SIDE ONLY).

REGLET (IN EXPOSED
CONCRETE ONLY)

STOP ALL HORIZONTAL 
BARS EACH SIDE OF 

EXPANSION JOINT

NOTE #2APPLY BACKING AND 
SEALING COMPOUND IF 

WALL IS EXPOSED

ACCEPTABLE 
COMPRESSIBLE FILLER

1.

2.

3.

4.

5.

PROVIDE GLASS FIBRE
REINFORCED WATERPROOFING
STRIP 400 WIDE ON
BACKFILLED SIDE OF WALL

ALL REINFORCING HAS NOT BEEN REPRESENTED IN THESE 
DETAILS. (SEE PLAN FOR REQUIRED WALL REINFORCING)

PROVIDE GREENSTREAK 703 or DURAJOINT TYPE4B RIBBED 
WATERSTOP WITH CENTREBULB (OR APPROVED EQUIVALENT) 
TIED TO VERTICAL WALL STEEL @ 300 c/c MAX. PLACE 
WATERSTOP IN ALL WALLS WHERE THE WALL RETAINS SOIL.

PROVIDE GREENSTREAK 701 or DURAJOINT TYPE3 RIBBED 
WATERSTOP WITH CENTREBULB. IF INSUFFICENT SPACE TO 
PLACE CENTREBULB STYLE USE GREENSTREAK 776 or 
DURAJOINT TYPE66 FACE MOUNT STYLE). TIE WATERSTOP TO 
HORIZONTAL WALL STEEL @ 300 c/c MAX. PLACE WATERSTOP 
IN ALL WALLS WHERE THE WALL RETAINS SOIL. IF SLAB 
EXTENDS TO OUTSIDE FACE OF WALL PROVIDE GREENSTREAK 
777 'SLABSPAN' OR TWO (2) DURAJOINT TYPE60 FACEMOUNT 
STYLE WATERSTOPS.

PLACE BAR VERTICALLY IN TOP OF WALL AND SITE BEND 
INTO TOP OF SUSPENDED SLAB - BARS ARE EXTRA TO SLAB 
REINFORCING SHOWN ON PLAN.

SEE TYPICAL DETAIL 3.12 FOR JOINT DETAILS IN WALLS OF 
MULTIPLE STOREY BASEMENTS.

TYPICAL JOINTS IN CONCRETE WALLS3.11

2. HORIZONTAL CONSTRUCTION 
JOINT IN CONCRETE WALL

4. VERTICAL CONTROL 
JOINT IN CONCRETE WALL

1. VERITCAL CONSTRUCTION
JOINT IN CONCRETE WALL

3. HORIZONTAL CONSTRUCTION JOINT IN 
CONCRETE WALL AT SUSPENDED SLAB

5. VERTICAL EXPANSION 
JOINT IN CONCRETE WALL

O

NOTE #2

O

O

150 MIN. U.N.O.

O

C
LA
SS
 B

TE
NS

IO
N 

LA
P

C
LA
SS
 B

TE
NS

IO
N 

LA
P

50
TYP.

25
U.N.O.

50 35

NOTES:

USE ONE OR THE OTHER DETAIL AS THE CONTROL JOINT WHERE INDICATED THUS "CJ" ON THE PLAN.

SAWCUTS MUST BE COMPLETED WITHIN 6 TO 18 HOURS OF PLACING CONCRETE.

AFTER SLAB HAS CURED FOR ONE MONTH, REMOVE ALL DEBRIS FROM SAWCUT JOINTS AND FILL WITH 
MORTAR CONTAINING CEMENT, SAND AND A LATEX BONDING AGENT, OR AS NOTED.

SAWCUT SLAB ON GRADE AROUND COLUMNS AS INDICATED BELOW. OTHER PATTERNS MAY BE ACCEPTABLE, 
BUT MUST BE SUBMITTED TO THE ENGINEER FOR REVIEW.

SAWCUT JOINTS IN SLAB ON GRADE SHOULD NOT EXCEED THE FOLLOWING SPECIFIED SPACING:

1.

2.

3.

4.

5.

DISCONTINUE W.W.F. REINFORCING 75 
EACH SIDE OF SAWCUT

DISCONTINUE W.W.F. REINFORCING 75 
EACH SIDE OF COLD JOINT

PAINT VERTICAL FACE OF
FIRST POUR WITH OIL

SECOND POURFIRST POUR

T = THICKNESS OF
SLAB ON GRADE

T = THICKNESS OF
SLAB ON GRADE

SLAB THICKNESS (T) MAXIMUM SPACING

125 OR 
GREATER

30 x slab thickness

SAWCUT JOINT

POURED JOINT

TYPICAL FLOOR SLAB CONTROL JOINT DETAIL3.15

W-COLUMNS HSS OR CONCRETE COLUMNS

100

35 x slab thickness or 6000
whichever is less

T

SA
WC

UT
DE
PT
H 

T/
5

T

7575

7575

50 MIN.

10M HAIRPIN BAR WITH
300 LONG LEGS SPACED AT
300 o/c MAX. HOLD BARS
TIGHTLY IN LOCATION WITH
SPACER CHAIRS AT 1220

o/c MAXIMUM.

RAILING POST @ 1220 c/c MAX
(SEE ARCH. DRAWINGS)

75 MAXIMUM DIAMETER
CORED HOLE FILLED WITH

EPOXY FILLER

∅ = POST 

NOTES:

USE RAIL ANCHORAGE TYPE 3 WITH STEEL SLEEVE UNLESS NOTED OTHERWISE ON DRAWINGS OR WHEN WALL 
THICKNESS IS LESS THAN MINIMUM SIZES INDICATED ON DETAILS 1 AND 2. 

RAILING STRUCTURE TO BE DESIGNED BY MISCELLANEOUS METALS CONTRACTOR TO RESIST LOADING PERSCRIBED 
BY GOVERNING BUILDING CODE. SUBMIT DETAILED SHOP DRAWINGS STAMPED BY PROFESSIONAL ENGINEER 
RESPONSIBLE FOR RAILING DESIGN TO STRUCTURAL CONSULTANT FOR REVIEW PRIOR TO FABRICATION.

IF MINIMUM DIMENSIONS SHOWN IN THESE DETAILS CANNOT BE MAINTAINED, NOTIFY STRUCTURAL CONSULTANT 
FOR REVISED RAILING POST ANCHORAGE DETAILS.

MINIMUM CONCRETE STRENGTH OF SLAB/WALL fc'=25MPa.

DO NOT DAMAGE REINFORCING STEEL WHEN DRILLING FOR CONCRETE ANCHORS. IF REINFORCING STEEL IS 
ENCOUNTERED, RAILING POST MUST BE RELOCATED.

IF RAILING IS EXTERIOR, USE HOT DIPPED GALVANIZED SLEEVES AND PLATES, AND STAINLESS STEEL CONCRETE 
ANCHORS. 

1.

2.

3.

4.

5.

RUN TOP TWO CONTINUOUS
BARS 20M OR LARGER BELOW 
BOTTOM OF CORED POCKET

10M HAIRPIN BAR WELDED TO 
EACH SIDE OF PIPE SLEEVE

PIPE SLEEVE (HOT DIP GALV. 
FOR EXTERIOR RAILINGS) 4.8 

MIN. WALL THICKNESS

RAILING POST @ 1220 c/c
MAX (SEE ARCH. DRAWINGS)

4-15M CONTINUOUS ALONG
TOP OF WALL. TIE BARS TO
HAIRPIN BARS TO ENSURE
THEY ARE NOT LOCATED IN

CORING SPACE.

10M HAIRPIN BAR WITH 300 
LONG LEGS SPACED AT 300 o/c 

MAX. HOLD BARS TIGHTLY IN 
LOCATION WITH SPACER CHAIRS 

AT 1220 o/c MAXIMUM.

12mm ANCHOR PLATE WITH 4-10∅ HILTI
HVA ADHESIVE ANCHORS (OR EQUAL).

SEE SECT A-A FOR PLATE SIZE.

RAILING POST @ 1220 c/c MAX
(SEE ARCH. DRAWINGS)

2-15M CONTINUOUS ALONG TOP
OF WALL. TIE BARS TO HAIRPIN

BARS TO ENSURE THEY ARE
NOT LOCATED IN DRILLING SPACE.

RUN TOP TWO CONTINUOUS
BARS 20M OR LARGER BELOW 

BOTTOM INSERT DEPTH

AA

10M HAIRPIN BAR WITH 300 LONG LEGS 
SPACED AT 300 o/c MAX. HOLD BARS 
TIGHTLY IN LOCATION WITH SPACER 
CHAIRS AT 1220 o/c MAXIMUM.

6.

2-15M CONTINUOUS 
ALONG TOP OF WALL. 
TIED TO PIPE SLEEVE

RUN TOP TWO CONTINUOUS
BARS 20M OR LARGER

BELOW BOTTOM OF SLEEVE

RAILING POST BASE ANCHORAGE DETAILS TO CONCRETE WALLS3.17

1. CORED SLEEVE
2. DRILLED CONCRETE ANCHOR

3. CAST IN SLEEVE

SECTION A-A

225 MIN.

70 MIN.

80 MIN.

13
3 
M
IN
.

20
0 
M
IN
.

25

15
0 
M
IN
.

20
0

125 MIN.

25

25

15
0+
∅

120

250 MIN

200 MIN

0 BTWN
BARS

0 BTWN
BARS

0 BTWN
BARS

1
1

2-15M CONT.

1
1

1
1

THICKEN SLAB AT EACH 
NON-LOAD BEARING WALL 
SUPPORTED ON CONCRETE 

SLAB ON GRADE

SLAB ON GRADE (SEE
FOUNDATION PLAN)

CONCRETE BLOCK 
PARTITION WALL. 
COORDINATE LOCATION 
WITH ARCHITECTURAL 
DRAWINGS

STEEL OR CONCRETE 
STAIRS (SEE 

ARCHITECTURAL 
DRAWINGS)

SLAB ON GRADE (SEE
FOUNDATION PLAN)

THICKEN 
SLAB AT 
EACH STAIR 
BEARING 
LOCATIONNOTES:

COORDINATE LOCATION OF NON-LOAD 
BEARING BLOCK WALLS AND STAIR BEARING 
LOCATIONS WITH ARCHITECTURAL DRAWINGS.

EXTEND SLAB THICKENING 300 PAST EACH 
SIDE OF STAIR BEARING LOCATIONS AND 
DISCONTINUOUS ENDS OF BLOCK WALLS.

1.

2.

THICKEN SLAB AT EACH
NON-LOAD BEARING WALL
SUPPORTED ON CONCRETE

SLAB ON GRADE
SLAB ON GRADE (SEE

FOUNDATION PLAN)

CONCRETE BLOCK PARTITION 
WALL. COORDINATE LOCATION 
WITH ARCHITECTURAL 
DRAWINGS

2-15M CONT.

SAW CUT CONTROL 
JOINT. CUT EXTRA 
DEEP 75 MINIMUM

6mm PLYWOOD OR CELLULAR 
PLASTIC 'SIGN BOARD FORM. 
WRAP VAPOUR BARRIER OVER 
& TIGHT TO FORM

TYPICAL SLAB ON GRADE THICKENINGS3.16a
2-15M CONT.

400

450

450

30
0

30
0

30
0

CONTROL JOINT NEAR TO, OR ADJACENT WALL

20
0

COMPOSITE STEEL
FLOOR DECK

CONCRETE ON STEEL
FLOOR DECK - SEE PLAN

STEEL BEAMS OR JOISTS

CONCRETE CURB REINF. WITH
10M@400 c/c ALL AROUND (SEE
NOTE #2)

HOOK ENDS OF BARS AT
EDGE OF DECK TO FULLY
DEVELOP BAR

REINFORCING EACH SIDE
(SEE CHART BELOW)

SLAB OPENING

10M DIAGONAL BAR EACH
CORNER x 760 LONG

NOTES:

REINFORCE AROUND OPENINGS AS INDICATED BELOW:
TYPE 1 OPENINGS
OPENINGS LESS THAN 150 WIDE MEASURED PERPENDICULAR TO THE STEEL DECK SPAN DO NOT REQUIRE
REINFORCING AROUND OPENING.

TYPE 2 OPENINGS
OPENINGS FROM 150 TO 710 WIDE MEASURED PERPENDICULAR TO THE STEEL DECK SPAN ARE REINFORCED   
AS SHOWN BELOW:

DECK DEPTH AND NOMINAL 
CORE THICKNESS

WIDTH OF
OPENING

REINFORCING
PER SIDE

38mm COMPOSITE 
OR

76mm COMPOSITE
t=0.915mm

150 to 299
300 to 399
400 to 599
600 to 710

15M
20M

2-15M
25M

1-10M ALL AROUND IN CURB

PRINCIPAL REINFORCING 
AROUND OPENING (TYPE 
2) -SEE CHART BELOW

76mm COMPOSITE
t=0.1.22mm

150 to 249
250 to 379
380 to 509
510 to 660

15M
20M

2-15M
25M

CONCRETE CURB NOT REQUIRED FOR 
OPENINGS LESS THAN 300 IN WIDTH.

SECONDARY STRUCTURAL STEEL FRAMING IS 
REQUIRED TO SUPPORT EDGES OF OPENINGS 
LARGER THAN SPECIFIED IN THIS DETAIL.  
SEE FRAMING FOR SECONDARY STEEL 
FRAMING AT OPENINGS IN COMPOSITE 
SLABS.

1.

2.

3.

DECK SPAN

OPENINGS IN COMPOSITE DECK3.30

SECTION

PLAN

WIDTH OF WALL ABOVE
(140 MIN)

WI
DT
H 

OF
 O

PE
NI
NG

PRINCIPAL REINFORCING 
AROUND OPENING (TYPE 
2) -SEE CHART BELOW

600 TYP.

400
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NOTES:

2.

REINFORCEMENTPAD THICKNESS
"t" (mm)

100

150

152x152 MW18.7xMW18.7 WWF ONE LAYER

10M @ 300 MIDDLE EACH WAY

CONSULT WITH MECHANICAL DRAWINGS FOR SIZE AND LOCATIONS OF 
ALL REQUIRED HOUSEKEEPING PADS.

STRUCTURAL SLAB (HOLLOW CORE
PRECAST SLAB + TOPPING) OR
SLAB-ON-GRADE

HOUSEKEEPING PAD
REINFORCING (SEE BELOW).

BUILT-UP HOUSEKEEPING PAD
FOR MECHANICAL ELECTRICAL
OR OTHER EQUIPMENT

EQUIPMENT HOUSEKEEPING PADS3.33

1.

PROVIDE REINFORCEMENT IN HOUSEKEEPING PADS AS FOLLOWS:

BAR SIZE MINIMUM LAP LENGTH

15M 605
20M 910
25M 1225

10M 400

30M 1375

NOTES:

REFER TO PLANS AND SCHEDULES FOR REINFORCING STEEL 
REQUIREMENTS.

1.

TOP OF
FOUNDATION WALL

CONT. TOP BARS

LAP BARS TO
MATCH TOP BARS

TABLE 'A'

TYPICAL LAP DETAIL FOR CONTINUOUS TOP REBAR AT PIER AND
DOOR DEPRESSIONS IN WALLS3.39

TABLE 'A' LAPTABLE 'A' LAP

45
0 
m
in
.

75
 C

LR
.

TY
P.

WA
LL
 D

EP
RE
SS
IO
N

AT
 D

OO
R,
 P

IE
R,
 E
TC
.

NOTES: 1. SAW-CUT PERIMETER OF THE SLAB TO BE DEMOLISHED AND REMOVED (IF APPLICABLE).

2. REMOVE CONCRETE AND FILL FOR THE INSTALLATION OF THE MECHANICAL SERVICES.

3. INSTALL MECHANICAL SERVICES AND BACKFILL WITH GRANULAR 'A' COMPACTED. TO A MINIMUM OF 
98% SPMDD OR HIGHER AS DIRECTED BY THE SOILS REPORT.

4. PLACE CONCRETE, WITH PROPERTIES SPECIFIED IN THE CONCRETE SPECIFICATIONS.

5. ALLOW CONCRETE TO CURE PRIOR TO LOADING THE CONCRETE SLAB. (REFER TO CONCRETE 
SPECIFICATIONS)

TYPICAL SLAB ON GRADE PREFABRICATED TRENCH DRAIN REINFORCING3.37b

15M 'U' BARS @ 400 
o/c, TYPICAL

15M 'L' BARS @ 400 
o/c, TYPICAL

9-15M CONTINUOUS FOR FULL 
LENGTH OF TRENCH THICKENING

TRENCH DRAIN. SEE MECHANICAL 
AND ARCHITECTURAL DRAWINGS

350 MIN.

20
0 
M
IN
.

T

T = THICKNESS OF
SLAB ON GRADE

CONCRETE SLAB. (SEE PLAN AND 
PLAN NOTES)

SUBGRADE AS PER PLAN NOTES AND 
SPECIFICATIONS

25
0

200

300

600

100

30
0

50
0

200

USE THESE DETAILS FOR ALL PITS AND CONTINUOUS TRENCHES 
UNLESS SPECIFIED OTHERWISE ON DRAWINGS OR IN SPECIFICATIONS

USE THIS DETAIL FOR SHALLOW GREASE INTERCEPTER 
PITS IN SLAB ON GRADE UNLESS NOTED OTHERWISE

10M AT
250 o/c

10M AT 250 o/c 
EACH WAY

SEE ARCHITECT OR 
MECHANICAL DRAWINGS 
FOR AIR SEAL DETAILS

SLOPE TO 
SUIT SOILS 
CONDITIONS. 
MAXIMUM 2 
VERT. TO 1 
HORIZ.

SEE ARCHITECT OR MECHANICAL 
DRAWINGS FOR AIR SEAL DETAILS

BEND INTO SLAB AFTER COMPACTING 
GRANULAR AROUND PIT

10M AT 200 
O.C. EACH WAY

10M HOOKED DOWELS 
AT 250 o/c

KEY

TYPICAL PIT AND TRENCH DETAILS3.42

SHALLOW PIT OR CONTINOUS TRENCH

DEEP PIT

50
 C

LR
.

50 CLR.

2000 MAX.
30
00
 M

AX
.

20
0

10
00
 M

AX
.

50
 C

LR
.

50
CLR.

75 C
LR
.

2-20M CONT. TOP 
AND BOTTOM

250 MIN.

16

AT MULTI WYTHE WALLS WITH MASONRY VENEER USE DETAIL 1 ABOVE UNLESS SPECIFICALLY NOTED OTHERWISE. 

DETAIL #2 TO BE USED ONLY IF VENEER WYTHE COURSES WITH BACK-UP BLOCK. SUBMIT DETAILED 
BRICK/BLOCK COURSING SHOP DRAWINGS FOR REVIEW BEFORE STARTING BLOCK WALL CONSTRUCTION.

ALL HORIZONTAL REINFORCING TO HAVE MINIMUM CORROSION PROTECTION CONSISTING OF HOT DIPPED 
GALVANIZING AFTER FABRICATION TO A.S.T.M. A-153-B2 STANDARD. REFER TO SPECIFICATIONS IF STAINLESS 
STEEL REQUIRED.

UNLESS NOTED OTHERWISE MASONRY REINFORCING SHALL BE 9 GAUGE 2-WIRE CONTINUOUS LADDER TYPE. 
(REFER TO LOAD BRG WALL SCHEDULE AND TYPICAL DETAILS FOR MINIMUM WIRE SIZES AND IF TRUSS TYPE WIRE 
REINFORCING IS REQUIRED IN SEISMIC ZONES.)

THE OVERALL WIDTH OF THE MASONRY REINFORCING SHALL BE APPROX. 65 LESS THAN THE THICKNESS OF THE 
WALL. THE CROSS WIRES SHOULD NOT HAVE A DIP.

LAP THE REINFORCING 200 AT SPLICES (300 FOR PLAIN WIRE).

USE PREFABRICATED CORNERS AND TEES IN ALL MASONRY WALL CORNERS AND INTERSECTIONS.

PROVIDE EXTRA LAYERS OF MASONRY REINF. IN FIRST COURSE ABOVE AND BELOW ALL BLOCK OPENINGS.

2-WIRE LADDER TYPE REINFORCING

3-WIRE LADDER TYPE REINFORCING

1.

2.

3.

4.

5.

6.

7.

8.

TYPICAL CONTINUOUS HORIZONTAL REINFORCING IN ALL MASONRY WALLS4.02

2. EXTERIOR VENEER WALL WITH 
LADDER TYPE REINF. TYING BRICK 

VENEER

1. EXTERIOR VENEER 
WALL WITH FERO-TIES

3. SINGLE WYTHE EXTERIOR OR
INTERIOR WALLS

CONCRETE BACK-UP BLOCK

STANDARD CONTINUOUS TWO 
WIRE LADDER OR TRUSS TYPE 
MASONRY REINFORCING LAID IN A 
BED OF MORTAR IN BACK-UP 
BLOCK ONLY. ALTERNATE WITH 
COURSES CONTAINING FERO TIES.

FERO TIES SPACED AT 400 o/c 
VERTICAL SPACING. INVERT FERO 
TIE BODY IF REQUIRED TO ENGAGE 
VENEER BED JOINT. REFER TO 
TYP. DETAIL 4.04 FOR FERO TIE

WALL
SIZE

40
0 

U.
N.
O.

BRICK 
VENEER

½ BRICK
DEPTH

16

CONCRETE BACK-UP 
BLOCK

STANDARD CONTINUOUS 
THREE WIRE LADDER OR 
TRUSS TYPE MASONRY 
REINFORCING LAID IN A 
BED OF MORTAR

WALL
SIZE

40
0 

U.
N.
O.

BRICK 
VENEER

50 MIN

16

STANDARD CONTINUOUS THREE WIRE LADDER 
OR TRUSS TYPE MASONRY REINFORCING LAID 
IN A BED OF MORTAR

40
0 

U.
N.
O.

REFER TO SPECIFICATIONS, OR 
SCHEDULES, IF CROSS WIRE 

ARRANGEMENT TO REPRESENT TRUSS
390 MAX

390 MAX

30
 L
ES
S 
TH
AN

B
LO
C
K 

WI
DT
H

30
 L
ES
S 
TH
AN

B
LO
C
K 

WI
DT
H

C
AV
IT
Y 
WI
DT
H

PL
US

 6
5

REFER TO SPECIFICATIONS, OR 
SCHEDULES, IF CROSS WIRE 

ARRANGEMENT TO REPRESENT TRUSS

FOR STACK BOND VENEERS 
90mm OR LESS PROVIDE ONE 
5mm DIA. CONT. H.D.G./S.S. 
WIRE IN VENEER AT 400 O.C. 
VERT. PROVIDE TWO WIRE REINF. 
FOR VENEERS OVER 90mm WIDE

FOR STACK BOND 
BENEERS WIDER THAN 
90. PROVIDE TWO WIRE 
H.D.G./S.S. REINF. IN 
VENEER AT 400 O.C.

TYPICAL DETAILS SHOWN HERE GOVERN FOR HOLLOW CORE RECAST 
CONCRETE PLANKS SUPPORTED ON CONCRETE BLOCK WALLS U.N.O. 
ON PLANS AND DETAILS.

PROVIDE 2-15M CONTINUOUS AT u/s OF PRECAST BEARING LOCATION.  
KNOCK OUT WEBS OF BLOCK TO PLACE BARS CONTINUOUS.  
DISCONTINUE BARS AT CONFLICT WITH STEEL BEAMS, COLUMNS 
AND/OR LINTELS.

PROVIDE DOWELS PLACED 90 CLEAR FROM EXTERIOR FACE OF 
CONCRETE BLOCK WALL THAT LAPS WITH VERTICAL WALL REINFORCING 
ABOVE AND BELOW PRECAST PLANK. BARS TO MATCH SIZE AND 
SPACING OF LOWER WALL REINFORCING.

PROVIDE A 50 THICK DISC OF RIGID INSULATION IN ALL CORES AT 
EXTERIOR BLOCK WALLS. (BY PRECAST INSTALLER)

DRY PACK WITH GROUT ALL GAPS BELOW PRECAST CONCRETE SLAB 
PRIOR TO PLACING CONCRETE BLOCK WALL ABOVE. (BY MASONRY 
CONTRACTOR)

IF THERE IS NOT A LOAD BEARING CONCRETE BLOCK WALL ABOVE, 
THE 10M DOWEL IS TO BE DRILLED AND EPOXY ANCHORED INTO 
GROUT FILLED CONCRETE BLOCK BELOW. THIS WORK IS TO BE 
COMPLETED BY THE PRECAST CONCRETE INSTALLATION CONTRACTOR.  
10M DOWELS ARE TO BE DRILLED AND EPOXY ANCHORED TO BLOCK 
BELOW AT ALL PRECAST ROOF LOCATIONS. DO NOT PLACE VERTICAL 
LEG OF DOWEL INTO CONCRETE BLOCK PARAPET ABOVE.

VERTICAL WALL REINFORCING IS TO BE LOCATED AT THE CENTRE OF 
THE CONCRETE BLOCK WALL. EXTEND BARS FROM LOWER LIFT TO LAP 
WITH BARS IN UPPER LIFT.

REFER TO DETAIL #4 BELOW. CAMBER OF PRECAST SLAB RUNNING 
PARALLEL TO CONCRETE BLOCK WALL IS TO HAVE CAMBER AT TIME 
OF INSTALLATION LIMITED TO 12mm MAXIMUM.

USE DETAIL #1 AND #2 AT INTERIOR WHERE BLOCK WALL IS EXPOSED 
ON SIDE NOT SUPPORTING PRECAST FLOOR PLANK.

NOTE #3
10M x 890 LONG IN
EACH PLANK GROUT
JOINT (SEE NOTE #6)

NOTE #4

NOTE #2

CONT. 65x3 MASONITE
BEARING PAD

28
0

610

FILL 2 COURSES SOLID
WITH GROUT (CONT.)

10M x 890 LONG @
1200 c/c MAX ALONG
PLANK (SEE NOTE #6)

NOTE #2

NOTE #5

28
0

610

FILL 2 COURSES SOLID
WITH GROUT (CONT.)

NOTE #7

10M x 890 LONG IN
EACH PLANK GROUT
JOINT (SEE NOTE #6)

28
0

61012∅ STRAND x 
1220 LONG IN 
EACH PLANK 
GROUT JOINT

CONT. 65x3 MASONITE
BEARING PAD (EACH PLANK)NOTE #2

NOTE #7

10M x 890 LONG IN
EACH PLANK GROUT
JOINT (SEE NOTE #6)

10M x 890 LONG @
1220 c/c MAX ALONG
PLANK (SEE NOTE #6)

NOTE #3

NOTE #5
CONT. 65x3 MASONITE
BEARING PAD

FILL 2 COURSES SOLID
WITH GROUT (CONT.)

FILL 2 COURSES SOLID
WITH GROUT (CONT.)

28
0

610

1.

2.

3.

4.

5.

6.

7.

8.

9.

(CONCRETE BLOCK WALLS 
SHOWN, CAST-IN-PLACE 
CONCRETE SIMILAR)

3.31

1. PRECAST BEARING ON 
EXTERIOR BLOCK WALL

2. PRECAST PARALLEL TO 
EXTERIOR BLOCK WALL

3. PRECAST BEARING ON 
INTERIOR BLOCK WALL

4. PRECAST BEARING ON INTERIOR 
BLOCK WALL AT CHANGE IN SPAN

HOLLOW CORE PRECAST FLOOR PLANKS SUPPORTED ON
CONCRETE BLOCK WALLS OR CAST-IN-PLACE CONCRETE

NOTE #3

90
CLR.

O

N
O
TE
 #

9

50
MIN.

O

N
O
TE
 #

9

90
CLR.

50
MIN.

O

190 BLOCK
MIN.

O

190 BLOCK
MIN.

3.32 HOLLOW CORE PRECAST FLOOR PLANKS SUPPORTED ON STEEL BEAMS

TYPICAL DETAILS SHOWN HERE GOVERN FOR HOLLOW CORE 
PRECAST CONCRETE PLANKS SUPPORTED ON STRUCTURAL 
STEEL BEAMS U.N.O. ON PLANS AND DETAILS.

REFER TO DETAIL #1 ABOVE AND TYP DETAIL 3.32b. ANY 
CONNECTION DETAIL SHOWN (WELDED REBAR IN GROUT 
JOINT, WELD PLATE CAST INTO u/s OF PLANK OR POST 
INSTALLED PLATE WITH 10M WELDED BARS) IS ACCEPTABLE.  
PRECAST DESIGN ENGINEER TO ENSURE THAT CONNECTION 
DETAIL USED IS ABLE TO SAFELY TRANSMIT DIAPHRAGM 
LOADS GIVEN ON EACH FRAMING PLAN.

PROVIDE A 50 THICK DISC OF RIGID INSULATION IN
CORES AT EXTERIOR WALLS. (BY PRECAST INSTALLER)

IF BEAM FLANGE WIDTH IS 190 OR LESS, PROVIDE 205 WIDE x 6 THICK CONTINUOUS PLATE WELDED TO TOP 
FLANGE OF STEEL BEAM TO PROVIDE ADEQUATE BEARING SUPPORT FOR PRECAST PLANKS.

IF BEAM FLANGE WIDTH IS 165 OR LESS, PROVIDE 180 WIDE x 6 THICK CONTINUOUS PLATE WELDED TO TOP 
FLANGE OF STEEL BEAM TO PROVIDE ADEQUATE BEARING SUPPORT FOR PRECAST PLANKS.

CONCRETE FINISHER TO ENSURE THAT CONCRETE COMPLETELY FILLS GAP BETWEEN ENDS OF PRECAST FLOOR 
PLANKS WHEN PLACING CONCRETE TOPPING.

DRY PACK WITH GROUT ALL GAPS BELOW PRECAST CONCRETE SLAB. (BY GENERAL CONTRACTOR)

ALL FIELD WELDS SHOWN ABOVE TO BE COMPLETED BY PRECAST PLANK ERECTION CONTRACTOR.

1.

2.

3.

4.

5.

6.

7.

8.

610

28
0

610

28
0

610

28
0

610

28
0

610

28
0

1. PRECAST BEARING ON PERIMETER BEAM 2. PRECAST PARALLEL 
WITH PERIMETER BEAM

3. PRECAST BEARING ON 
INTERIOR BEAM

4. PRECAST BEARING ON INTERIOR 
BEAM AT CHANGE SPAN

(a) WITH CONCRETE TOPPING (38 MINIMUM) (b) NO CONCRETE TOPPING

5 50 5 50

5 50

5 50

5 50

25
MIN. NOTE #3

10M x 890 LG. IN 
EACH PLANK GROUT 
JOINT

C BEAMLC BEAML

NOTE #3

100x6x100 PLATE (MIN) CAST 
INTO EACH END OF PRECAST 
PLANK (@1220 c/c MAX)

12 MIN.

NOTE #7

10M x 890 LG. @ 1220 
o/c MAX. ALONG PLANK

12∅ STRAND x 1220 
LONG IN EACH PLANK 
GROUT JOINT

6x25 PLATE x 100 LONG @ 
1220 c/c ALONG TOP OF 
BEAM (BY STEEL FABRICATOR)

25 MIN.10M x 890 LG. IN 
EACH PLANK GROUT 

JOINT

NOTE #5

12∅ STRAND x 1220 LONG IN 
EACH PLANK GROUT JOINT

50 MIN.NOTE #6

NOTE #4

6x25 PLATE x 100 LONG @ 
900 c/c ALONG TOP OF BEAM 
(BY STEEL FABRICATOR)

C BEAML

25 MIN.

10M x 890 LG. 
IN EACH PLANK 
GROUT JOINT

10M x 890 LG. @ 
1220 o/c MAX. 
ALONG PLANK

NOTE #7

38 MI
N.

LIMIT SLAB CAMBER 
TO 12mm

WELD PLATE ASSEMBLY.
FABRICATED BY PRECAST 

CONTRACTOR
5 50

12mm DIAMETER HOLLOW-SET DROPIN
BY POWERS FASTENERS. ALLOWABLE
SHEAR PER ANCHOR = 6kN

SUPPORTING
FLANGE OF BEAM 
OR HORIZONTAL 
LEG OF ANGLE

MATCH EXISTING 

BEAM FLANGE 

OR ANGLE LEG 

THICKNESS

75X6x50 PLATE OVERLAP 20 WITH 75x75 PLATE AND 
SHOP WELD WITH 5 FILLET WELD TOP AND BOTTOM

50

75x75 STEEL PLATE WITH THICKNESS TO
MATCH BEAM FLANGE OR ANGLE LEG

THICKNESS. PROVIDE HOLE IN CENTRE OF
PLATE TO SUIT ANCHOR SIZE

1. ALSO REFER TO TYPICAL DETAIL 3.32. THIS DETAIL IS PROVIDED AS AN ALTERNATE TO PROVIDING CAST IN STEEL PLATES. THIS 
ALTERNATE IS MEANT TO BE USED IN CONJUNCTION WITH 10M REBARS WELDED TO UNDERSIDE OF BEAM FLANGE OR ANGLE 
LEG. (IE 10M BARS ARE TO PLACED AT JOINTS BETWEEN PRECAST PLANKS AT 1200 O.C. IN ADDITION TO ABOVE DETAILED 
PLATE ASSEMBLIES TO TRANSFER HORIZONTAL DECK SHEARS.) SUPPLY AND INSTALLATION OF THESE SHEAR PLATES COMPLETE 
WITH WELDING IS BY THE PRECAST PLANK SUPPLIER AND ERECTOR.

REFER TO PLANS FOR SHEAR LOADS TO BE TRANSFERED FROM PRECAST PLANK TO STRUCTURAL STEEL SHAPE. TO DETERMINE 
NUMBER OF PLATES REQUIRED DIVIDIE THE TOTAL SHEAR LOAD TO BE TRANSFERED TO LATERAL RESISTING ELEMENT BY 6 kN 
AND ROUND UP BY ONE PLATE. DISTRIBUTE PLATES EQUALLY ALONG LENGTH OF STRUCTURAL STEEL MEMBER. 

2.

ALTERNATE  SHEAR PLATE CONNECTION BETWEEN HOLLOW CORE
PRECAST PLANKS AND STRUCTURAL STEEL SUPPORTS3.32b

4082 Portage Rd., Unit 1  
Niagara Falls,  ON,  L2E 6A3

T | 905-357-2030    
W | www.vbands.com
E | al@vbands.com

DRAWINGS ARE NOT VALID FOR CONSTRUCTION UNTIL SEALED AND 
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ARCHITECT BEFORE PROCEEDING.  ALL DRAWINGS AND DESIGNS 
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THESE DESIGN DOCUMENTS ARE PREPARED SOLELY FOR THE USE 
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L150x100x8 + 
L125x125x8

90 BLOCK
90 VENEER

140 BLOCK

190 BLOCK

240 BLOCK

290 BLOCK

IT IS THE RESPONSIBILITY OF THE STRUCTURAL STEEL CONTRACTOR TO READ THIS SCHEDULE IN CONJUNCTION 
WITH ARCHITECTURAL AND MECHANICAL DRAWINGS TO DETEMINE SIZE AND LOCATION OF LINTELS IN NON-LOAD 
BEARING WALLS. OPENINGS IN NON-LOAD BEARING WALLS ARE NOT SHOWN ON STRUCTURAL DRAWINGS.

WELD BACK TO BACK ANGLES AT 400 c/c ON TOP AND BOTTOM OF LINTEL. FIRST WELD TO BE 75 FROM ENDS 
OF ANGLES.

ALL EXTERIOR LINTELS SUPPORTING BRICK VENEER TO BE HOT DIPPED GALVANIZED AFTER FABRICATION.

CONNECT ALL LINTELS TO COLUMNS WHEN THERE IS LESS THAN 300 BETWEEN EDGE OF ROUGH OPENING AND 
STEEL COLUMN FACE.

FILL BLOCKS AROUND STEEL LINTELS IN CONCRETE BLOCK WALLS SOLID WITH GROUT.

WHEN 600 OR LESS TO NEXT ROUGH OPENING, PLACE 2-15M VERTICAL IN CENTRE CORE OF PIER BETWEEN 
OPENINGS AND FILL PIER SOLID.

1.

2.

3.

4.

L90x90x6 L100x90x8 L125x90x8 L125x90x10

2-L65x65x6 2-L90x65x6 2-L90x65x8 2-L90x65x10

LLV

65 LEGS
HORIZ.

2-L90x90x6 2-L100x90x8 2-L125x90x10 90 LEGS
HORIZ.

L100x75x6 + 
L125x75x6

100 AND 125
LEGS HORIZ.

2-L90x75x6

L100x100x6 
+ L125x75x6

L100x100x8 + 
L125x90x8

3-L90x90x6 3-L100x90x8 3-L125x90x10 90 LEGS
HORIZ.

3-L90x75x6

5.

6.

WALL
THICKNESS

CLEAR SPAN OF ROUGH MASONRY OPENING

UP TO 1220 1221 to 1800 1801 to 2360 2361 to 3050
DETAIL

STRUCTURAL STEEL LINTELS FOR NON-LOAD BEARING
CONCRETE BLOCK WALLS AND BRICK VENEER5.01

ELEVATION OF STEEL LINTEL

SEE DETAIL IN
SCHEDULE ABOVE

1-15M VERTICAL CONTINUOUS IN CORE 
ADJACENT TO LINTEL BEARING

FILL MASONRY SOLID 
WITH GROUT BELOW 
BEARING TO SLAB

STEEL LINTEL BEHIND AS 
SPECIFIED IN SCHEDULE ABOVE

ROUGH MASONRY OPENING

200 200

USE STEEL 
PACKING PLATES 

AT BEARING 
LOCATION TO 
LEVEL LINTEL

PROVIDE UPSIDEDOWN 
LINTEL COURSE OR CUT 
WEB OF BLOCK AROUND 
VERT. LEGS OF LINTEL

SECTION OF
STEEL LINTEL

5050

50

50

NOTES:

STEEL FABRICATOR TO COORDINATE LOCATION OF MASONRY ANCHORS WITH BLOCK COURSING ON ARCH. DWGS.

BLOCK PILASTERS MAY BE REQUIRED TO FIRE RATE THE STEEL COLUMN - REFER TO ARCH. DRAWINGS FOR 
COLUMN PLAN DETAILS.

SEE PLANS FOR COLUMN SIZES. SEE ARCH. DRAWINGS FOR WALL LOCATION RELATIVE TO COLUMN.

1.

2.

3.

MASONRY ANCHORAGE TO STEEL COLUMNS4.05

W-SECTION
HSS SHAPE

INTERIOR WALL

EXTERIOR WALL

INTERIOR WALL

ISOLATED COLUMN

8mm∅ KNURLED BENT ROD HOT 
DIPPED GALVANIZED AND WELDED 
TO COLUMN FACE @ 600 o/c BY 
STEEL FABRICATOR

6mm CLEAR

75

6mm∅ ADJUSTABLE ANCHORS
(BY MASONRY CONTRACTOR) HOT DIPPED 
GALVANIZED AFTER
FABRICATION. FOR EXTERIOR WALL ONLY

BLOCK PILASTER (IF ANY -
SEE ARCH. DRAWINGS)

BRICK 
VENEER

LAP 200 MIN WITH HORIZ.
MASONRY REINFORCING

5mm∅ KNURLED BENT WIRE 
EVERY SECOND COURSE. 
ALTERNATE WITH STEEL TO 
BLOCK ANCHORS

SET ANCHORS IN A FULL 
BED OF MORTAR. FILL 
CORE SOLID AT ANCHORS

BLOCK PILASTER (IF ANY -
SEE ARCH. DRAWINGS)

LAP 200 MIN WITH HORIZ.
MASONRY REINFORCING

FILL SOLID ALL VOIDS 
BETWEEN STEEL COLUMN 
AND MASONRY

5mm∅ KNURLED BENT WIRE 
EVERY SECOND COURSE

FILL SOLID ALL VOIDS 
BETWEEN STEEL COLUMN 

AND MASONRY

FILL SOLID ALL VOIDS 
BETWEEN STEEL COLUMN 
AND MASONRY

BLOCK CONTROL JOINT 
CENTRED ON COLUMN 

EACH SIDE

LAP 200 MIN WITH HORIZ.
MASONRY REINFORCING

SET ANCHORS IN A FULL BED 
OF MORTAR. FILL CORE SOLID 
AT ANCHORS

L100x75x6.4 LLV x 150 LONG 
@ 1800 o/c STAGGERED 
EACH SIDE OF WALL, ALSO 
SEE NOTE #6

C BEAML

C WALLL

UNLESS NOTED OTHERWISE FILL 
DEFLECTION GAP SOLID WITH 
COMPRESSIBLE FIRESTOPPING 
AT RATED WALLS

CONCRETE BLOCK WALL

STEEL BEAM (SEE PLAN)

15M DEFORMED NELSON BARS x 
600 LONG @ 800 o/c WELDED 
TO TOP FLANGE OF BEAM

PLACE FACESHELLS IN BEAM WEB 
AS DIRECTED BY ARCH. DRAWINGS

MASONRY ANCHORS (SEE ABOVE)

15M BAR x 200 LONG @ 600 
o/c MAX PLACED INTO TOP OF 
WALL THROUGH HOLE IN BOTTOM 
FLANGE OF BEAM

NOTES:

1. STEEL FABRICATOR TO REFER TO ARCH. DRAWINGS TO DETERMINE POSITION OF CONCRETE BLOCK WALL IN 
RELATION TO BEAM CENTRELINE FOR PLACEMENT OF LATERAL SUPPORT ANGLES ON BOTTOM FLANGE. (SEE 
DETAIL 'A' ABOVE)

REFER TO DETAIL 'A' ABOVE - STEEL BEAMS WHICH SUPPORT TOP OF BLOCK WALLS AT THE EXTERIOR OF THE 
BUILDING REQUIRE THE BOTTOM FLANGE TO BE LATERALLY SUPPORTED TO THE STRUCTURE ABOVE - SEE PLAN 
FOR DETAILS.

MASONRY CONTRACTOR TO FILL SOLID ALL CORES CONTAINING VERTICAL REINFORCING BARS.

STEEL FABRICATOR TO PROVIDE SHOP DRILLED HOLES IN BOTTOM FLANGE OF BEAM FOR PLACEMENT OF BARS 
AS SHOWN IN DETAIL 'B' ABOVE.

REFER TO DETAIL 'B' ABOVE - SEE ARCHITECTS DRAWINGS FOR TREATMENT OF DEFLECTION GAP ON FACE OF 
WALL EXPOSED TO VIEW.

AT LOCATIONS WHERE OPENINGS EXTEND TO THE U/S STEEL BEAM, PROVIDE CLIP ANGLES EACH SIDE OF WALL 
WITHIN 6" OF EDGE OF OPENING (2 CLIPS MINIMUM ON EACH SIDE OF EACH SECTION OF WALL).

2.

3.

4.

5.

FILL CORE CONTAINING DOWEL 
SOLID. USE METAL LATH AS REQ'DUNLESS NOTED OTHERWISE PROVIDE 

40 DEFLECTION GAP BELOW BEAM 
(FILL WITH COMPRESSIBLE 

FIRESTOPPING AT RATED WALLS)

6mm CONTINUOUS PLATE FOR 
SUPPORT OF WALL ABOVE

FA
C
E 
O
F 
W
AL
L

EX
P
O
SE
D
 
TO
 
VI
EW

FACESHELL IF EXPOSED TO VIEW

MASONRY ANCHORAGE TO STEEL BEAMS4.06

DETAIL A

DETAIL B

W-SECTION BEAM

6mm CLEAR

75

8mm∅ KNURLED BENT ROD HOT DIPPED 
GALVANIZED AND WELDED TO COLUMN FACE @ 

600 o/c BY STEEL FABRICATOR
6mm∅ ADJUSTABLE ANCHORS (BY MASONRY 

CONTRACTOR) HOT DIPPED GALVANIZED AFTER 
FABRICATION. FOR EXTERIOR WALL ONLY

25 
MA
X

SEE
ARCH.

40
 G

AP

15M BAR INTO TOP OF BLOCK 
WALL BELOW (SEE NOTE #4)

ROOF OR SLAB ABOVE

25
 M

IN

12

TOP OF WALL 
NOT VISIBLE

BEAM EMBEDDED 
IN BLOCK WALL

6.

MAXIMUM DISTANCE FROM END OF ANY WALL TO FIRST LATERAL SUPPORT IS 900.

MAXIMUM DISTANCE FROM RETURN WALL TO FIRST LATERAL SUPPORT IS 1800 IF RETURN WALL IS LONGER THAN 
900 (OTHERWISE SEE NOTE #1).

FILL ALL DEFLECTION GAPS WITH APPROVED COMPRESSIBLE FILLER.  ENSURE THE MATERIAL IS CONSISTENT WITH 
THE ARCH. DRAWINGS AND SPECIFICATIONS FOR FIRE RATED WALLS.

DETAILS SHOWN ABOVE CAN BE USED WITH STEEL ROOF BEAMS IN PLACE OF OWSJ'S AT ROOF LEVEL. 
(OTHERWISE SEE TYPICAL DETAIL 4.08 FOR ACHORAGE OF PARTITIONS TO u/s OF CONCRETE)

25 COMPRESSIBLE FILLER 
(SEE NOTE #3)

L50x50x4.8 FIELD WELDED TO 
OWSJ's @ 1800 c/c ALONG 
LENGTH OF PARTITION WALL

L50x50x4.8 x 300 LONG FIELD 
WELDED TO TOP OF EACH L50x50 
EACH SIDE OF WALL

BLOCK PARTITION WALL (SEE ARCH. 
DRAWINGS FOR LOCATION)

CONTINUE BLOCK WALL TO UNDERSIDE OF 
ROOF/FLOOR ABOVE AS DIRECTED ON 

ARCH. DRAWINGS

HSS 25x25x3.2 x 400 LONG @ 1800 o/c 
MAX ALONG LENGTH OF WALL FIELD WELDED 

TO u/s OF OWSJ

L50x50x4.8 FIELD WELDED TO 
OWSJ's @ 1800 o/c ALONG 
LENGTH OF PARTITION WALL

L50x50x4.8 x 300 LONG FIELD WELDED TO TOP 
OF EACH L50x50 EACH SIDE OF WALL

BLOCK PARTITION WALL (SEE
ARCH. DRAWINGS FOR LOCATION)

25 COMPRESSIBLE FILLER 
(SEE NOTE #3)

L50x50x4.8 x 300 LONG FIELD 
WELDED TO U/S OF EACH OWSJ 
ALONG LENGTH OF WALL

BLOCK PARTITION WALL (SEE 
ARCH. DRAWINGS FOR LOCATION)

PROVIDE 25 DEFLECTION GAP BELOW 
EACH STEEL MEMBE (SEE NOTE #3)

PROVIDE 25 DEFLECTION GAP BELOW ALL 
STEEL MEMBERS (SEE NOTE #3)

PROVIDE 25 DEFLECTION GAP BELOW 
TOP AND BOTTOM CHORD, AND JOIST 
DIAGONALS (SEE NOTE #3)

1.

2.

3.

4.

MASONRY PARTITION SUPPORT AT OWSJ4.07

1. PARTITION PARALLEL TO 
OWSJ's (BETWEEN OWSJ's)

2. PARTITION PARALLEL TO OWSJ's 
(COINCIDENT WITH OWSJ)

3. PARTITION PERPENDICULAR TO OWSJ's

18
00

75

10
0

10mm∅ HOLE SHOP DRILLED 
INTO HORIZONTAL LEG OF 
ANGLE (OR BENT PLATE)

CONCRETE SLAB OR PRECAST PLANK

L100x75x6.4 LLV ANCHORED
TO CONCRETE WITH 2-6mm∅ HILTI 
KWIK-CON II+ WITH 25 MINIMUM 
EMBEDMENT INTO CONCRETE

NOTE #2

WOOD 
BLOCKING 
AT HIGH
FLUTE

CONCRETE ON STEEL DECK

ANGLE
BEYOND

6

PL 100x6x150 (WELD 
AFTER BLOCK INSTALLED)

6x150 WIDE BENT PLATE @ 900 
o/c FASTENED TO u/s OF 
BEAM/SLAB WITH 2-6mm∅ HILTI 
KWIK-CON II+ ANCHORS WITH 25 
MINIMUM EMBEDMENT INTO 
CONCRETE. (SEE DETAIL #4 FOR 
HOLE CONFIGURATION)

150 LONG
75

50

10
0

NOTES:

LATERAL SUPPORT ANGLES TO BE FABRICATED 
BY STRUCTURAL STEEL CONTRACTOR AND 
INSTALLED BY MASONRY CONTRACTOR.

FILL ALL DEFLECTION GAPS WITH APPROVED 
COMPRESSIBLE FILLER. ENSURE THE MATERIAL 
IS CONSISTENT WITH THE ARCH. DRAWINGS AND 
SPECIFICATIONS FOR FIRE RATED WALLS.

PROVIDE MINIMUM EDGE DISTANCE TO ANCHOR 
OF 50 FOR APPLICATION WITH CONCRETE 
BEAMS. REPORT EDGE DISTANCE OF LESS THAN 
50 TO STRUCTURAL CONSULTANT.

DO NOT USE DETAIL #2 WITH STEEL ROOF DECK 
ONLY. SEE TYPICAL DETAIL 4.07 FOR LATERAL 
SUPPORT OF CONCRETE BLOCK PARTITIONS AT 
STEEL ROOF DECKS.

AT LOCATIONS WHERE OPENINGS EXTEND TO THE 
U/S BEAM, SLAB, OR DECK, PROVIDE CLIP 
ANGLES EACH SIDE OF WALL WITHIN 6" OF 
EDGE OF OPENING. (2 CLIPS MINIMUM ON EACH 
SIDE OF EACH SECTION OF WALL)

1.

2.

3.

4.

LATERAL SUPPORT OF CONCRETE BLOCK PARTITION 
AT CONCRETE SLAB/DECK4.08

2. BLOCK PARTITION SUPPORTED AT 
CONCRETE SLAB ON STEEL FLOOR DECK

3. ANGLE SPACING AT INTERIOR PARTITION 4. ANGLE CONFIGURATION

5. EXTERIOR BLOCK PARTITION 
SUPPORTED AT CONCRETE SLAB/BEAM

1. BLOCK PARTITION SUPPORTED AT 
CONCRETE SLAB OR PRECAST PLANK

25
 M

IN

25
 M

IN

NOTE #3

NOTE #2

18
00

5.

OWSJ OR ROOF BEAM

OWSJ OR ROOF BEAM

L90x90x6

L90x90x6

L9
0x
90
x6

L9
0x
90
x6

OWSJ OR ROOF BEAM

OWSJ OR ROOF BEAM

L90x90x6

L90x90x6

L9
0x
90
x6

L9
0x
90
x6

C
15
0x
12
 L
O
C
AT
ED
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T 

TO
P 

C
H
O
RD

 P
AN
EL
 

PO
IN
T 
O
F 
O
W
SJ

C
15
0x
12
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O
C
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ED
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T 

TO
P 

C
H
O
RD

 P
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EL
 

PO
IN
T 
O
F 
O
W
SJ

NOTES:

1. UNLESS NOTED OTHERWISE ON PLAN, PROVIDE FRAMING AROUND OPENINGS IN STEEL ROOF DECK AS 
SHOWN ABOVE.

READ THIS DETAIL IN CONJUNCTION WITH THE STRUCTURAL, ARCHITECTURAL AND MECHANICAL ROOFTOP 
PLANS TO DETERMINE SIZE AND LOCATION OF OPENINGS THROUGH STEEL ROOF DECK.

STRUCTURAL STEEL FABRICATOR TO PROVIDE STRUCTURAL STEEL FOR FRAMING OPENINGS IN ROOF DECK. 
DECK SUPPLIER TO INSTALL FRAMING FOR #1 ABOVE. STRUCTURAL STEEL ERECTOR TO INSTALL FRAMING 
FOR #2 AND #3 ABOVE.

2.

3.

OPENINGS IN STEEL ROOF DECK5.02

1. OPENINGS 200 TO 360 WIDE

2. OPENINGS WIDER THAN 360 AND JOISTS SPACED @ 1650 OR LESS

3. OPENINGS WIDER THAN 360 AND JOISTS SPACED @ 1651 TO 3100

16
51
 T
O 

31
00
 o
/c

≤
 1

65
0 

o/
c

WIDTH OF
OPENING

EXTEND ANGLES TO CONNECT TO A MIN. OF TWO
FULL FLUTES OF DECK EACH SIDE OF OPENING

WIDTH OF OPENING

WIDTH OF OPENING

L65x65x5 EACH SIDE OF 
OPENING (BOLTED OR 

WELDED TWO FLUTES EACH 
SIDE OF OPENING BY DECK 

CONTRACTOR)
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PROVIDE L100x100x8 PERIMETER 
ANGLE WELDED TO EACH JOIST 
(UNLESS NOTED OTHERWISE ON PLAN)

EXTEND JOIST BOTTOM CHORD 
AND CONNECT TO BEAM (OR 
EXTENSION THEREOF) WHEN 
INDICATED AS 'TJ' ON PLAN

STEEL BEAM 
(SEE PLAN)

PROVIDE CROSS BRIDGING THIS BAY IF 
SPECIFICALLY SHOWN ON STRUCTURAL 
DRAWINGS OR JOIST DRAWINGS

TOP CHORD BRIDGING

BOTTOM CHORD 
BRIDGING

CONNECT TO 
TOP FLANGE 
OF BEAM

PROVIDE HSS WITH DEPTH 
TO MATCH JOIST SHOE 
CONTINUOUS (OR BETWEEN 
JOISTS) TO SUPPORT STEEL 
ROOF DECK (4mm MIN 
WALL THICKNESS)

LIGHT GAUGE METAL CLOSURE 
CHANNEL (BY DECK SUPPLIER) 
CONTINUOUS AT DECK CHANGE.

NOTES:

READ THIS DETAIL IN CONJUNCTION 
WITH THE FLOOR/ROOF FRAMING 
PLANS.

STEEL DETAILER/FABRICATOR AND JOIST 
FABRICATOR TO COORDINATE JOIST 
SHOE DEPTH, ETC. FOR THE 
PRODUCTION OF SHOP DRAWINGS AND 
FABRICATION DETAILS.

ROOF JOISTS MAY BE SLOPED TO 
ROOF DRAINS (SEE ROOF FRAMING 
PLAN). PROVIDE JOIST SHOES THAT 
ALLOW A SLOPED JOIST WHILE THE 
SHOES BEAR EVENLY ON THE FLAT 
TOP FLANGE OF THE STEEL BEAM.

SEE TYPICAL DETAIL 4.06 FOR STEEL 
BEAMS LOCATED WITHIN CONCRETE 
BLOCK WALLS.

AS MUCH AS POSSIBLE, ENSURE THAT 
JOISTS (OR JOISTS AND STEEL 
PURLINS) BEARING ON OPPOSITE SIDES 
OF A STEEL GIRDER BEAM DO NOT 
HAVE CONCURRENT BEARING POINTS.

STEEL JOIST 
BEYOND (SEE 
NOTE #5)

1.

2.

3.

4.

5.

PROVIDE BRIDGING 
BRACE THIS BAY

STEEL JOISTS SUPPORTED ON STEEL BEAMS5.05

1. FLOOR/ROOF JOIST BEARING ON STEEL BEAM

2. JOIST PARALLEL TO BEAM

3. DECK SPAN CHANGE AT BEAM
SUPPORTING JOIST

4. STEEL PURLIN SUPPORTED AT
LOWER GIRDER BEAM

200 MIN.

JO
IS
T 
SH

OE
DE
PT
H

SHOE TYPE BEARING CONNECTION 
FOR STEEL BEAM SUPPORTED ON 

LOWERED GIRDER. DESIGN FOR 
REACTION FORCE SHOWN ON 

PLAN AND/OR SCHEDULES

JOIST SPACINGSLOPE BRIDGING 
AS REQ'D

6 100

JO
IS
T

RE
AC

TI
O
NLENGTH OF BEARING OF JOIST SHOE 

ON SUPPORT ANGLE (65 MINIMUM -
CSA/CAN S16.1 16.6.12.3).

EFFECTIVE ECCENTRICITY FOR DESIGN 
OF SUPPORT ANGLE TO COLUMN 
CONNECTION = (0.5 x NOTE #1 + 
12) MAXIMUM.

CISC TABLES FOR SEATED BEAM SHEAR CONNECTIONS ARE NOT 
APPLICABLE FOR THE DESIGN OF THE SUPPORT ANGLE 
CONNECTION. THE ECCENTRICITIES USED IN THESE TABLES 
EMPLOY VALUES MUCH SMALLER THAN CALCULATED IN NOTE #2.

DESIGN FOR TOP CHORD OF JOIST AT END PANEL TO ACCOUNT 
FOR ECCENTRICITY BETWEEN INTERSECTION OF NEUTRAL AXES 
(N.A.) OF TOP CHORD & WEB MEMBER AND THE LOCATION OF 
THE JOIST REACTION ACTING AT THE CENTRE OF BEARING. (SEE 
CSA/CAN S16.1-16.6.12.4)

EFFECTIVE ECCENTRICITY FOR SUPPORT ANGLE TO COLUMN 
CONNECTION IS NOT TO BE EXCEEDED AS SPECIFIED IN NOTE 
#2. STRUCTURAL CONSULTANT MUST BE NOTIFIED IF THIS 
DIMENSION CANNOT BE MAINTAINED.

SUPPORT 
ANGLE

1.

2.

3.

4.

5.

5.06 OPEN WEB STEEL JOIST SUPPORTED AT STEEL COLUMN

ELEVATION

A

DETAIL 'A'

N.A. TOP CHORD

N.A. WEB

13mm
MAX.

NOTE #2

NOTE #1

TOP FLANGE OF BEAM OR 
TOP CHORD OF JOIST.

L40x40x3 CONTINUOUS WELDED TO PERIMETER 
ANGLE AT 300 o/c BY DECK CONTRACTOR (IN 

AREAS WHERE A 76mm DECK IS USED INSTALL A 
L76x50x5 LONG LEG VERTICAL)

HIGH FLUTE TERMINATING AT PERIMETER 
ANGLE. WELD TO L40x40

PERIMETER ANGLE (SEE PLAN). BUTT WELD 
ANGLES TOGETHER AT SPLICE LOCATIONS TO 

DEVELOP FULL COMPRESSION CAPACITY OF ANGLE

TYPICAL DECK CLOSURE DETAIL WHERE HIGH FLUTE DOES NOT CLOSE 
WITH PERIMETER ANGLE5.07

3 40@400

3 40@400

STEEL SUPPORT BEAM
BELOW PRECAST

EDGE OF PRECAST
CONCRETE PLANKS

PRECAST SUPPORT 
ANGLES (SEE NOTE #1)

STEEL COLUMN
(SEE NOTE #5)

NOTE #3

PRECAST SUPPORT 
ANGLES (SEE NOTE 
#1)

NOTE #2STEEL COLUMN
(SEE NOTE #5)

SPAN OF PRECAST

WHERE PRECAST CONCRETE FLOOR/ROOF PLANK SPAN(S) TERMINATE AT A STEEL COLUMN, PROVIDE 
L152x89x8.0 LLH STEEL SUPPORT ANGLES WELDED TO FACE OF COLUMN AS SHOWN. NOTE THAT ANGLE MAY 
BE REQUIRED ONLY ON ONE SIDE OF COLUMN. SEE FRAMING PLANS TO DETERMINE NUMBER OF ANGLES 
REQUIRED AT EACH STEEL COLUMN.

IF LENGTH OF PRECAST PLANK BEING SUPPORTED IS 9000mm OR GREATER, ADD 6.4mm STIFFENERS AT ⅓
SPAN OF STEEL ANGLE. SEE FRAMING PLAN TO DETERMINE LENGTH OF PRECAST CONCRETE PLANK BEING 
SUPPORTED BY ANGLE.

IF CONCRETE COLUMN TERMINATES AT LEVEL OF PRECAST CONCRETE FLOOR/ROOF SLABS TO BE SUPPORTED, 
EXTEND COLUMN ABOVE UNDERSIDE OF PRECAST PLANKS TO WITHIN 30mm OF TOP OF PRECAST ELEVATION.  
NOTE THAT PRECAST CONCRETE SLAB FABRICATOR MUST NOTCH AROUND COLUMN REGARDLESS OF WHETHER 
COLUMN CONTINUES ABOVE PRECAST.

IF NOT CONCRETE TOPPING PRESENT, PRECAST CONCRETE PLANK ERECTOR TO FULLY GROUT AROUND STEEL 
COLUMN AS SHOWN. PROVIDE FORMWORK AT UNDERSIDE OF PRECAST AS REQUIRED TO SUPPORT WET GROUT 
AROUND COLUMN. IF CONCRETE TOPPING IS PRESENT, CONCRETE FORMING CONTRACTOR TO ENSURE THAT 
COLUMN IS FULLY SURROUNDED BY CONCRETE AS SHOWN.

W-SECTION COLUMN SHOWN - TYPICAL DETAIL IS SIMILAR FOR HSS COLUMN SECTIONS.

1.

2.

3.

4.

5.

5.10 SUPPORT OF PRECAST CONCRETE PLANKS AT STEEL COLUMNS

A A

PLAN SECTION A-A

NOTE #4
35 MIN. NO

TE
 #

3

NOTE #4

NOTE #2

NOTES:

PROVIDE L100x100x8 PERIMETER ANGLE 
WELDED TO EACH BEAM (UNLESS 
NOTED OTHERWISE ON PLAN)

FULLY GROUT CORE WITH A.BOLT. (USE 
METAL LATH BELOW AS REQUIRED)

BEARING PLATE (SEE PLAN FOR SIZE). 
PROVIDE 20∅ x 300 LONG A. BOLT WITH 50 
HOOK UNLESS NOTED OTHERWISE ON PLAN. 

SUPPLIED BY STEEL FABRICATOR AND 
INSTALLED BY MASONRY CONTRACTOR

BLOCK PARAPET (IF ANY) FILLED SOLID 
WITH GROUT. SEE ARCH. DWGS.

SEE DETAIL #1 ABOVE

SLOPE BEAM AS SHOWN ON PLAN

BEARING PLATE (SEE PLAN FOR SIZE). 
PROVIDE 20mm∅ x 600 LONG A. BOLT WITH 
50 HOOK UNLESS NOTED OTHERWISE ON 
PLAN. SUPPLIED BY STEEL FABRICATOR AND 
INSTALLED BY MASONRY CONTRACTOR

PROVIDE 15M (FULL HEIGHT) IN SAME 
CORE AS A. BOLT IN ADDITION TO 

VERTICAL BARS SPECIFIED ON PLAN

PACK ANY GAP BELOW BEAM FLANGE 
WITH STEEL SHIMS TO ENSURE EVEN 

BEARING ON PLATE BELOW

GROUT SOLID AROUND BEAM 
AFTER INSTALLATION (BY 
MASONRY CONTRACTOR)

GROUT SOLID AROUND BEAM 
AFTER INSTALLATION (BY MASONRY 
CONTRACTOR)

SEE NOTE #5

NOTE: VERTICAL AND HORIZONTAL 
REINFORCING IN CONCRETE 

BLOCK WALL NOT SHOWN. FULLY 
GROUT ALL REINFORCED CORES

SEE NOTE #5

READ THIS DETAIL IN CONJUNCTION WITH FLOOR AND ROOF FRAMING PLANS AND ANY BEARING PLATE 
SCHEDULES.

ROOF BEAM IS CLASSIFIED AS ANY BEAM SUBJECTED TO WIND UPLIFT LOADS.

15M REINFORCING BAR SHOWN IN WALL OF DETAIL #2 IS IN ADDITION TO THE VERTICAL WALL REINFORCING 
INDICATED ON PLAN. GENERAL CONTRACTOR TO LAYOUT LOCATION OF ALL BEARING PLATES FOR MASONRY 
CONTRACTOR FOR CORRECT PLACEMENT OF THIS EXTRA 15M BAR.

MASONRY CONTRACTOR TO SET ALL BEAM BASEPLATES LEVEL IN A BED OF MORTAR.  FILL CORES BELOW 
BEARING PLATE SOLID AS SHOWN IN DETAILS.

SEE ARCHITECTURAL DETAILS TO DETERMINE IF FACE OF WALL IS EXPOSED. IF EXPOSED, USE FACESHELLS AS 
REQUIRED AT BEAM POCKET TO MAINTAIN COURSING AND AND FULL BLOCK PLACEMENT.

1.

2.

3.

4.

5.

STEEL BEAMS SUPPORTED ON CONCRETE BLOCK WALLS5.11

1. FLOOR BEAM BEARING ON CONCRETE BLOCK WALL

2. ROOF BEAM BEARING ON CONCRETE BLOCK WALL

6 50

50 MIN.

100 MIN.

6 100

PROVIDE CROSS BRIDGING IN 
BAY EACH SIDE OF BRIDGING 
LINE INTERRUPTION

TOP CHORD 
BRIDGING

BOTTOM 
CHORD 
BRIDGING

IF POSSIBLE RUN TOP CHORD 
BRIDGING CONTINUOUS

ROOF OR FLOOR

MECHANICAL DUCT, MECHANICAL EQUIPMENT, 
LIGHT FIXTURE, OR OTHER OBSTACLE 

INTERRUPTING BRIDGING LINE.

NOTES:

READ THIS DETAIL IN CONJUNCTION WITH THE FLOOR/ROOF FRAMING PLANS.

STEEL JOIST CONTRACTOR TO REVIEW MECHANICAL AND ELECTRICAL DRAWINGS TO DETERMINE LOCATIONS WHERE 
BOTTOM CHORD HORIZONTAL BRIDGING WILL BE INTERRUPTED BY LIGHTS, DUCTS, OR OTHER EQUIPMENT.

THE GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR DISTRIBUTION OF JOIST SHOP DRAWINGS TO MECHANICAL 
AND ELECTRICAL TRADES FOR CONFIRMATION ON LOCATIONS WHERE LIGHTS, DUCTS, OR OTHER EQUIPMENT 
INTERRUPT BRIGING LINES.

1.

2.

3.

DUCT OR OTHER MECH. OR ELECT. CONFLICT WITH JOIST BRIDGING5.13

JOIST SPACING

HORIZONTAL GIRTS SEE 
FRAMING ELEVATIONS, PLANS 

AND SECTIONS FOR SIZE AND 
SPACING.

STEEL JAMB MEMBER REFER TO 
PLANS AND SECTION DRAWINGS 
FOR SIZE

OVERHEAD DOOR OPENING

GIRT OR UNDERSIDE 
OF ROOF BEAM

TYPICAL STEEL JAMB EXTENSION A . 
IF DRAWINGS DO NOT INDICATE JAMB 
EXTENSION SIZE PROVIDE EXTENSION 
BASED ON TABLE BELOW

WHERE MOTORIZED DOORS ARE 
USED PROVIDE ADDITIONAL 
FRAMING MEMBER B FOR SUPPORT 
OF MOTOR. COORDINATE LOCATION 
WITH DOOR SUPPLIER

AT SPRING LOCATION FOR OVERHEAD 
DOOR PROVIDE SUPPORT MEMBERS C 
FOR CENTRE SPRING BRACKET. SIZE 

OF MEMBERS TO BE BASED ON SPAN 
TABLE BELOW

150x10x150 PLATE WELDED TO 
MEMBERS C FOR SUPPORT OF 

SPRING BRACKET. CONFIRM SIZE 
WITH DOOR SUPPLIER

10mm PLATE FOR SUPPORT OF 
OVERHEAD DOOR MOTOR. ALLOW FOR 
300x400 PLATE AND CONFIRM FINAL 
SIZE AND LOCATION WITH DOOR 
SUPPLIER PRIOR TO FABRICATION

REFER TO ARCHITECTURAL
DRAWINGS AND DOOR SCHEDULE 
FOR ELEVATION OF LIFT SPRING 
TO DETERMINE OVERALL HEIGHT 

OF JAMB EXTENSIONS A

MEMBER
MARK

MEMBER
NAME

SIZE FOR GIRT
SPACING

UP TO 1500

JAMB EXTENSION

MOTOR SUPPORT

SPRING SUPPORT

A

B

C

L100x100x6

L100x100x6

L100x100x6

C150x12

C150x12

C150x12

SIZE FOR GIRT
SPACING

UP TO 2400

SIZE FOR GIRT
SPACING

UP TO 4000

SIZE FOR GIRT
SPACING

UP TO 7000

C200x17

C200x17

C200x17

HSS 203x102x4.78

HSS 203x102x4.78

HSS 203x102x4.78

NOTES:

AT LOCATIONS WHERE MEMBERS A , B , AND C , ARE CONNECTED TO UNDERSIDE OF ROOF BEAM PROVIDE 
VERTICALLY SLOTTED CONNECTION.

REFER TO ARCHITECTURAL DRAWINGS AND ELECTRICAL DRAWINGS TO DETERMINE IF OVERHEAD DOORS ARE 
POWER OPERATED AND REQUIRE MOTOR SUPPORT FRAMING MEMBER C .

1.

2.

STEEL FRAMING FOR OVERHEAD DOOR HARDWARE5.14

ELEVATION DETAIL SHOWING ADDITIONAL STEEL FRAMING FOR 
OVERHEAD DOORS IN STEEL BUILDINGS WITH STEEL GIRT 

SYSTEMS

A

A

A

A
C C B
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TOILET - FLOOR MOUNTED WITH FLOOR OUTLET - AMERICAN STANDARD 2467016.020 TOILET - CADET\, TANK TYPE TOILET, FLOOR MOUNTED WITH FLOOR OUTLET, LOW CONSUMPTION 6.0 , TANK TYPE TOILET, FLOOR MOUNTED WITH FLOOR OUTLET, LOW CONSUMPTION 6.0 LPF (1.6 GPF), VITREOUS CHINA, WHITE FINISH, EVERCLEAN  ANTIMICROBIAL SURFACE, ELONGATED BOWL. ANTIMICROBIAL SURFACE, ELONGATED BOWL. - CENTOCO 820STSFE-001 SEAT - FAST-N-LOCK, FOR ELONGATED BOWL, OPEN FRONT, POLYPROPYLENE, TOILET SEAT, WITH SEAT COVER, AND PLASTIC COMMERCIAL CHECK HINGES, WHITE FINISH, FAST-N-LOCK MOUNTING SYSTEM TAKES THE GUESS WORK OUT WHEN TIGHTENING THE HARDWARE. THE SPECIALLY DESIGNED FASTENERS IN CLICK" WHEN THE APPROPRIATE TORQUE IS REACHED. THE BOLT AND NUT MATERIAL SHALL BE STAINLESS STEEL. - MCGUIRE LFBV172 SUPPLY - CONVERTIBLE  COMMERCIAL TOILET SUPPLY KIT, CONSISTING OF (1) STOP VALVE, (1) RISER, (1) COMMERCIAL TOILET SUPPLY KIT, CONSISTING OF (1) STOP VALVE, (1) RISER, (1) FLANGE, LEAD FREE BRASS BODY, CHROME-PLATED FINISH, CONVERTIBLE LOOSE KEY/TRIANGLE HANDLE, ANGLE STOP, 305 MM (12") C.P. TOILET FLEXIBLE COPPER RISER TUBE (STANDARD), 13 MM (1/2") SWEAT INLET X 10 MM (3/8") O.D. OUTLET.
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WALL-HUNG - TOP SPUD - FLUSH VALVE URINAL - AMERICAN STANDARD 6590001.020 7301242-100-0020A URINAL - WASHBROOK  FLOWISE,  WALL-HUNG, TOP SPUD, VITREOUS CHINA, FLOWISE,  WALL-HUNG, TOP SPUD, VITREOUS CHINA, FLUSH VALVE URINAL, WHITE FINISH, URINAL OPERATES IN THE RANGE OF 0.5 TO 3.8 LPF (0.125 - 1.0 GPF), 19 MM (3/4") SPUD CONNECTION, POWERFUL WASHDOWN FLUSH ACTION, CHROME-PLATED NON-METALLIC STRAINER. - SLOAN ROYAL 186-0.125 FLUSH VALVE - ROYAL® MANUAL EXPOSED URINAL FLUSHOMETER, CONSTRUCTED FROM SEMI-RED BRASS, MANUAL EXPOSED URINAL FLUSHOMETER, CONSTRUCTED FROM SEMI-RED BRASS, POLISHED CHROME FINISH, HIGH EFFICIENCY 0.5 LPF (0.125 GPF). - WATTS CA-311 CARRIER - EPOXY COATED, URINAL CARRIER, WALL PLATE. - WATTS CO-380-RD CLEANOUT - NON-ADJUSTABLE WALL CLEANOUT, CAST IRON, ROUND STAINLESS STEEL ACCESS COVER NO-HUB OUTLET.
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LAVATORY - WALL MOUNT, ACCESSIBLE - AMERICAN STANDARD 0955001EC.020 0059020EC.020 BASIN - MURRO, WALL-HUNG LAVATORY, VITREOUS CHINA, EVERCLEAN® ANTIMICROBIAL SURFACE, WHITE FINISH. - AMERICAN STANDARD 7075104.295 FAUCET - COLONY®, MANUAL, SINGLE HANDLE, LAVATORY FAUCET. , MANUAL, SINGLE HANDLE, LAVATORY FAUCET. - LAWLER TMM-1070-87500 MIXING VALVE - THE POINT OF USE MECHANICAL MIXING VALVE WITH THERMOSTATIC LIMIT STOP, MECHANICAL MIXING VALVE. - MCGUIRE 155A FIXTURE DRAIN - STRAIGHT DRAIN, CAST BRASS, CHROME-PLATED FINISH - MCGUIRE LFBV170 SUPPLY - CONVERTIBLE  COMMERCIAL FAUCET SUPPLY KIT, CONSISTING OF (2) STOP VALVES, (2) RISERS, (2) COMMERCIAL FAUCET SUPPLY KIT, CONSISTING OF (2) STOP VALVES, (2) RISERS, (2) FLANGES (STANDARD), LEAD FREE BRASS BODY, CHROME-PLATED FINISH, CONVERTIBLE LOOSE KEY/TRIANGLE HANDLE, ANGLE STOP, 305 MM (12") C.P. LAVATORY FLEXIBLE COPPER RISER TUBES (STANDARD), 13 MM (1/2") SWEAT INLET X 10 MM (3/8") O.D. OUTLET. - MCGUIRE 8872C P-TRAP - HEAVY CAST BRASS, ADJUSTABLE P-TRAP, 292 MM (11-1/2") DISTANCE, WITH CLEANOUT PLUG - WATTS WCA-411-CA-481 CARRIER - WCA-411/WCA-411-WC, LAVATORY CARRIER, FOR CONCEALED ARM CARRIER, ADJUSTABLE ARMS, EPOXY COATED CAST IRON, WALL MOUNTED STEEL SUPPORT PLATE WITH PLATED HARDWARE.
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LAVATORY - COUNTER MOUNT, ACCESSIBLE - AMERICAN STANDARD 9495001.020 BASIN - CADET UNIVERSAL ACCESS,  DROP-IN LAVATORY, VITREOUS CHINA, WHITE FINISH. - AMERICAN STANDARD 7075104.295 FAUCET - COLONY®, MANUAL, SINGLE HANDLE, LAVATORY FAUCET. , MANUAL, SINGLE HANDLE, LAVATORY FAUCET. - LAWLER TMM-1070-87500 MIXING VALVE - THE POINT OF USE MECHANICAL MIXING VALVE WITH THERMOSTATIC LIMIT STOP, MECHANICAL MIXING VALVE. - MCGUIRE 155WC FIXTURE DRAIN - OFFSET DRAIN, OFFSET LAVATORY STRAINER, LAVATORY, CAST BRASS, CHROME-PLATED FINISH, INORGANIC MICROBIAL COMPOUND - MCGUIRE LFBV170 SUPPLY - CONVERTIBLE  COMMERCIAL FAUCET SUPPLY KIT, CONSISTING OF (2) STOP VALVES, (2) RISERS, (2) COMMERCIAL FAUCET SUPPLY KIT, CONSISTING OF (2) STOP VALVES, (2) RISERS, (2) FLANGES (STANDARD), LEAD FREE BRASS BODY, CHROME-PLATED FINISH, CONVERTIBLE LOOSE KEY/TRIANGLE HANDLE, ANGLE STOP, 305 MM (12") C.P. LAVATORY FLEXIBLE COPPER RISER TUBES (STANDARD), 13 MM (1/2") SWEAT INLET X 10 MM (3/8") O.D. OUTLET.
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DOMESTIC KITCHEN SINK - FRANKE COMMERCIAL LBS4010P-1-3 SINK - COUNTER MOUNTED, SINGLE COMPARTMENT SINK, CONSTRUCTED FROM 18 GAUGE TYPE 304 STAINLESS STEEL, 203 MM (8") CENTERSET, WITH OVERALL DIMENSION 562 MM (22-1/8") LONG, 478 MM (18-13/16") WIDE, 254 MM (10") HIGH. - CHICAGO FAUCETS 786-GN8AE73-319AB FAUCET - MANUAL, TWO HANDLES, SINK FAUCET. - LAWLER TMM-1070-87500 MIXING VALVE - THE POINT OF USE MECHANICAL MIXING VALVE WITH THERMOSTATIC LIMIT STOP, MECHANICAL MIXING VALVE. - MCGUIRE LFBV170 SUPPLY - CONVERTIBLE  COMMERCIAL FAUCET SUPPLY KIT, CONSISTING OF (2) STOP VALVES, (2) RISERS, (2) COMMERCIAL FAUCET SUPPLY KIT, CONSISTING OF (2) STOP VALVES, (2) RISERS, (2) FLANGES (STANDARD), LEAD FREE BRASS BODY, CHROME-PLATED FINISH, CONVERTIBLE LOOSE KEY/TRIANGLE HANDLE, ANGLE STOP, 305 MM (12") C.P. LAVATORY FLEXIBLE COPPER RISER TUBES (STANDARD), 13 MM (1/2") SWEAT INLET X 10 MM (3/8") O.D. OUTLET. - MCGUIRE 8912CB P-TRAP - HEAVY CAST BRASS, ADJUSTABLE P-TRAP, 292 MM (11-1/2") LENGTH, WITH CLEANOUT PLUG
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SERVICE SINK - STERN WILLIAMS MTB-3624 SINK - FLOOR MOUNTED, SINGLE COMPARTMENT SINK, CONSTRUCTED FROM PRECAST TERRAZZO,  WITH OVERALL DIMENSION 914 MM (36") LONG, 610 MM (24") WIDE, 254 MM (10") HIGH. - CHICAGO FAUCETS 897-RCF FAUCET - MANUAL, TWO HANDLES, MOP SINK FAUCET.
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TRENCH DRAIN GRATE - ZURN Z723-HDG -  FRAME AND GRATE SYSTEM SHALL BE 2.03 M LONG, 584 MM WIDE REVELED AND HAVE 457MM CLEAR OPENING. SHALL MECHANICALLY LOCK INTO THE CONCRETE SURROUNDING EVERY 254 MM. HEAVY DUTY DUCTILE IRON SLOTTED GRATE -DGF.
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TRENCH DRAIN GRATE - THE ZURN P874-18-DGE - DUCTILE IRON SLOTTED GRATE, IS 22-1/4 INCHES [572] WIDE X 20 INCHES [508] LONG, WEIGHING 50.2LBS [23KG] PER LINEAR FOOT. THE GRATE HAS AN OPEN AREA OF 111.4 SQUARE INCHES [719] PER LINEAR FOOT, DIN RATING OF CLASS E, ANSI RATING OF SPECIAL-DUTY, H-20 LOAD RATED AND FAA LOAD RATED. DUCTILE IRON CONFORMS TO ASTM SPECIFICATION A536, GRADE 80-55-06
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FUNNEL FLOOR DRAIN - WATTS FD-103NH-C-EG-1-5 FLOOR DRAIN - EPOXY COATED CAST IRON,  FLOOR DRAIN, ADJUSTABLE 76 MM (3") PIPE SIZE, NO-HUB OUTLET, 127 MM (5") DIAMETER NICKEL BRONZE STRAINER.
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FINISHED AREA FLOOR DRAIN - WATTS FD-103NH-C-A5-1-5-7 FLOOR DRAIN - EPOXY COATED CAST IRON,  FLOOR DRAIN, ADJUSTABLE ROUND 6 MM (1/4") THICK TOP, 76 MM (3") PIPE SIZE, NO-HUB OUTLET, 127 MM (5") DIAMETER NICKEL BRONZE STRAINER.
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HIGH VOLUME ROOF DRAIN - BI-LEVEL (IRMA) - 884 CM² (137 SQ. IN.) - WATTS RD-104NH ROOF DRAIN - HIGH VOLUME ROOF DRAIN, BI-LEVEL (IRMA), EPOXY COATED CAST IRON, 102 MM (4") PIPE SIZE, NO-HUB OUTLET, FLASHING CLAMP, INTEGRAL GRAVEL STOP, SELF-LOCKING POLYETHYLENE DOME STRAINER
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OIL INTERCEPTOR - ZURN GMC 200 - 200 US GAL CAPACITY, 20 US GPM FLOW RATE, COMPLETE WITH EXTENSION COLLAR TO SUIT FINISHED FLOOR ELEVATION
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AutoCAD SHX Text
1. GENERAL GENERAL 1.1. The scope of work is to provide mechanical engineering services for the new WEGO people mover The scope of work is to provide mechanical engineering services for the new WEGO people mover  scope of work is to provide mechanical engineering services for the new WEGO people mover scope of work is to provide mechanical engineering services for the new WEGO people mover  of work is to provide mechanical engineering services for the new WEGO people mover of work is to provide mechanical engineering services for the new WEGO people mover  work is to provide mechanical engineering services for the new WEGO people mover work is to provide mechanical engineering services for the new WEGO people mover  is to provide mechanical engineering services for the new WEGO people mover is to provide mechanical engineering services for the new WEGO people mover  to provide mechanical engineering services for the new WEGO people mover to provide mechanical engineering services for the new WEGO people mover  provide mechanical engineering services for the new WEGO people mover provide mechanical engineering services for the new WEGO people mover  mechanical engineering services for the new WEGO people mover mechanical engineering services for the new WEGO people mover  engineering services for the new WEGO people mover engineering services for the new WEGO people mover  services for the new WEGO people mover services for the new WEGO people mover  for the new WEGO people mover for the new WEGO people mover  the new WEGO people mover the new WEGO people mover  new WEGO people mover new WEGO people mover  WEGO people mover WEGO people mover  people mover people mover  mover mover garage building located at 7805 Niagara River Parkway in Niagara Falls, Ontario.  1.2. Perform all mechanical work detailed on these drawings to provide a complete and fully functional Perform all mechanical work detailed on these drawings to provide a complete and fully functional  all mechanical work detailed on these drawings to provide a complete and fully functional all mechanical work detailed on these drawings to provide a complete and fully functional  mechanical work detailed on these drawings to provide a complete and fully functional mechanical work detailed on these drawings to provide a complete and fully functional  work detailed on these drawings to provide a complete and fully functional work detailed on these drawings to provide a complete and fully functional  detailed on these drawings to provide a complete and fully functional detailed on these drawings to provide a complete and fully functional  on these drawings to provide a complete and fully functional on these drawings to provide a complete and fully functional  these drawings to provide a complete and fully functional these drawings to provide a complete and fully functional  drawings to provide a complete and fully functional drawings to provide a complete and fully functional  to provide a complete and fully functional to provide a complete and fully functional  provide a complete and fully functional provide a complete and fully functional  a complete and fully functional a complete and fully functional  complete and fully functional complete and fully functional  and fully functional and fully functional  fully functional fully functional  functional functional operating system to the satisfaction of the owner and mechanical consultant. 1.3. Where there is discrepancy between specified, or scheduled equipment, and information indicated Where there is discrepancy between specified, or scheduled equipment, and information indicated  there is discrepancy between specified, or scheduled equipment, and information indicated there is discrepancy between specified, or scheduled equipment, and information indicated  is discrepancy between specified, or scheduled equipment, and information indicated is discrepancy between specified, or scheduled equipment, and information indicated  discrepancy between specified, or scheduled equipment, and information indicated discrepancy between specified, or scheduled equipment, and information indicated  between specified, or scheduled equipment, and information indicated between specified, or scheduled equipment, and information indicated  specified, or scheduled equipment, and information indicated specified, or scheduled equipment, and information indicated  or scheduled equipment, and information indicated or scheduled equipment, and information indicated  scheduled equipment, and information indicated scheduled equipment, and information indicated  equipment, and information indicated equipment, and information indicated  and information indicated and information indicated  information indicated information indicated  indicated indicated elsewhere on the drawings, the most stringent shall apply. 1.4. Where there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, Where there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  apparent discrepancy of any kind, between any drawings, equipment tables, schedules, apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  discrepancy of any kind, between any drawings, equipment tables, schedules, discrepancy of any kind, between any drawings, equipment tables, schedules,  of any kind, between any drawings, equipment tables, schedules, of any kind, between any drawings, equipment tables, schedules,  any kind, between any drawings, equipment tables, schedules, any kind, between any drawings, equipment tables, schedules,  kind, between any drawings, equipment tables, schedules, kind, between any drawings, equipment tables, schedules,  between any drawings, equipment tables, schedules, between any drawings, equipment tables, schedules,  any drawings, equipment tables, schedules, any drawings, equipment tables, schedules,  drawings, equipment tables, schedules, drawings, equipment tables, schedules,  equipment tables, schedules, equipment tables, schedules,  tables, schedules, tables, schedules,  schedules, schedules, specifications, or other bid documents, notify the Consultant, for direction and clarification during the  or other bid documents, notify the Consultant, for direction and clarification during the or other bid documents, notify the Consultant, for direction and clarification during the  other bid documents, notify the Consultant, for direction and clarification during the other bid documents, notify the Consultant, for direction and clarification during the  bid documents, notify the Consultant, for direction and clarification during the bid documents, notify the Consultant, for direction and clarification during the  documents, notify the Consultant, for direction and clarification during the documents, notify the Consultant, for direction and clarification during the  notify the Consultant, for direction and clarification during the notify the Consultant, for direction and clarification during the  the Consultant, for direction and clarification during the the Consultant, for direction and clarification during the  Consultant, for direction and clarification during the Consultant, for direction and clarification during the  for direction and clarification during the for direction and clarification during the  direction and clarification during the direction and clarification during the  and clarification during the and clarification during the  clarification during the clarification during the  during the during the  the the tender period. 1.5. Consideration will not be granted for misunderstanding the intent of the contractual documents, the Consideration will not be granted for misunderstanding the intent of the contractual documents, the  will not be granted for misunderstanding the intent of the contractual documents, the will not be granted for misunderstanding the intent of the contractual documents, the  not be granted for misunderstanding the intent of the contractual documents, the not be granted for misunderstanding the intent of the contractual documents, the  be granted for misunderstanding the intent of the contractual documents, the be granted for misunderstanding the intent of the contractual documents, the  granted for misunderstanding the intent of the contractual documents, the granted for misunderstanding the intent of the contractual documents, the  for misunderstanding the intent of the contractual documents, the for misunderstanding the intent of the contractual documents, the  misunderstanding the intent of the contractual documents, the misunderstanding the intent of the contractual documents, the  the intent of the contractual documents, the the intent of the contractual documents, the  intent of the contractual documents, the intent of the contractual documents, the  of the contractual documents, the of the contractual documents, the  the contractual documents, the the contractual documents, the  contractual documents, the contractual documents, the  documents, the documents, the  the the extent of work to be performed, or the intent required to provide complete and fully operational and  of work to be performed, or the intent required to provide complete and fully operational and of work to be performed, or the intent required to provide complete and fully operational and  work to be performed, or the intent required to provide complete and fully operational and work to be performed, or the intent required to provide complete and fully operational and  to be performed, or the intent required to provide complete and fully operational and to be performed, or the intent required to provide complete and fully operational and  be performed, or the intent required to provide complete and fully operational and be performed, or the intent required to provide complete and fully operational and  performed, or the intent required to provide complete and fully operational and performed, or the intent required to provide complete and fully operational and  or the intent required to provide complete and fully operational and or the intent required to provide complete and fully operational and  the intent required to provide complete and fully operational and the intent required to provide complete and fully operational and  intent required to provide complete and fully operational and intent required to provide complete and fully operational and  required to provide complete and fully operational and required to provide complete and fully operational and  to provide complete and fully operational and to provide complete and fully operational and  provide complete and fully operational and provide complete and fully operational and  complete and fully operational and complete and fully operational and  and fully operational and and fully operational and  fully operational and fully operational and  operational and operational and  and and controlled systems upon completion installation. 1.6. Specified work described or indicated on drawings does not delegate function to any specified Specified work described or indicated on drawings does not delegate function to any specified  work described or indicated on drawings does not delegate function to any specified work described or indicated on drawings does not delegate function to any specified  described or indicated on drawings does not delegate function to any specified described or indicated on drawings does not delegate function to any specified  or indicated on drawings does not delegate function to any specified or indicated on drawings does not delegate function to any specified  indicated on drawings does not delegate function to any specified indicated on drawings does not delegate function to any specified  on drawings does not delegate function to any specified on drawings does not delegate function to any specified  drawings does not delegate function to any specified drawings does not delegate function to any specified  does not delegate function to any specified does not delegate function to any specified  not delegate function to any specified not delegate function to any specified  delegate function to any specified delegate function to any specified  function to any specified function to any specified  to any specified to any specified  any specified any specified  specified specified subcontractor or identify absolute contractual limits between mechanical or subcontractors. 1.7. Arrange for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: Arrange for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  Contact ARC Engineering Tel: (905) 643-8530 E-mail: Contact ARC Engineering Tel: (905) 643-8530 E-mail:  ARC Engineering Tel: (905) 643-8530 E-mail: ARC Engineering Tel: (905) 643-8530 E-mail:  Engineering Tel: (905) 643-8530 E-mail: Engineering Tel: (905) 643-8530 E-mail:  Tel: (905) 643-8530 E-mail: Tel: (905) 643-8530 E-mail:  (905) 643-8530 E-mail: (905) 643-8530 E-mail:  643-8530 E-mail: 643-8530 E-mail:  E-mail: E-mail: contact@arcengineering.ca. 1.8. As a minimum, base building standards shall form the basis for this construction. Comply with As a minimum, base building standards shall form the basis for this construction. Comply with  a minimum, base building standards shall form the basis for this construction. Comply with a minimum, base building standards shall form the basis for this construction. Comply with  minimum, base building standards shall form the basis for this construction. Comply with minimum, base building standards shall form the basis for this construction. Comply with  base building standards shall form the basis for this construction. Comply with base building standards shall form the basis for this construction. Comply with  building standards shall form the basis for this construction. Comply with building standards shall form the basis for this construction. Comply with  standards shall form the basis for this construction. Comply with standards shall form the basis for this construction. Comply with  shall form the basis for this construction. Comply with shall form the basis for this construction. Comply with  form the basis for this construction. Comply with form the basis for this construction. Comply with  the basis for this construction. Comply with the basis for this construction. Comply with  basis for this construction. Comply with basis for this construction. Comply with  for this construction. Comply with for this construction. Comply with  this construction. Comply with this construction. Comply with  construction. Comply with construction. Comply with  Comply with Comply with  with with Landlord's requirements for system shutdown and connection. 1.9. Coordinate all work with base building work. Refer to base building drawings and specifications. Coordinate all work with base building work. Refer to base building drawings and specifications. 1.10. Codes and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections Codes and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  shall be strictly adhered to. Obtain necessary permits, approvals and inspections shall be strictly adhered to. Obtain necessary permits, approvals and inspections  be strictly adhered to. Obtain necessary permits, approvals and inspections be strictly adhered to. Obtain necessary permits, approvals and inspections  strictly adhered to. Obtain necessary permits, approvals and inspections strictly adhered to. Obtain necessary permits, approvals and inspections  adhered to. Obtain necessary permits, approvals and inspections adhered to. Obtain necessary permits, approvals and inspections  to. Obtain necessary permits, approvals and inspections to. Obtain necessary permits, approvals and inspections  Obtain necessary permits, approvals and inspections Obtain necessary permits, approvals and inspections  necessary permits, approvals and inspections necessary permits, approvals and inspections  permits, approvals and inspections permits, approvals and inspections  approvals and inspections approvals and inspections  and inspections and inspections  inspections inspections from the authorities having jurisdiction. 1.11. Permits and fees required by the authorities having jurisdiction shall be obtained and paid for by Permits and fees required by the authorities having jurisdiction shall be obtained and paid for by  and fees required by the authorities having jurisdiction shall be obtained and paid for by and fees required by the authorities having jurisdiction shall be obtained and paid for by  fees required by the authorities having jurisdiction shall be obtained and paid for by fees required by the authorities having jurisdiction shall be obtained and paid for by  required by the authorities having jurisdiction shall be obtained and paid for by required by the authorities having jurisdiction shall be obtained and paid for by  by the authorities having jurisdiction shall be obtained and paid for by by the authorities having jurisdiction shall be obtained and paid for by  the authorities having jurisdiction shall be obtained and paid for by the authorities having jurisdiction shall be obtained and paid for by  authorities having jurisdiction shall be obtained and paid for by authorities having jurisdiction shall be obtained and paid for by  having jurisdiction shall be obtained and paid for by having jurisdiction shall be obtained and paid for by  jurisdiction shall be obtained and paid for by jurisdiction shall be obtained and paid for by  shall be obtained and paid for by shall be obtained and paid for by  be obtained and paid for by be obtained and paid for by  obtained and paid for by obtained and paid for by  and paid for by and paid for by  paid for by paid for by  for by for by  by by this contractor. Include all applicable taxes. 1.12. Existing site conditions affecting the work of this trade shall be reviewed prior to tender submission. Existing site conditions affecting the work of this trade shall be reviewed prior to tender submission.  site conditions affecting the work of this trade shall be reviewed prior to tender submission. site conditions affecting the work of this trade shall be reviewed prior to tender submission.  conditions affecting the work of this trade shall be reviewed prior to tender submission. conditions affecting the work of this trade shall be reviewed prior to tender submission.  affecting the work of this trade shall be reviewed prior to tender submission. affecting the work of this trade shall be reviewed prior to tender submission.  the work of this trade shall be reviewed prior to tender submission. the work of this trade shall be reviewed prior to tender submission.  work of this trade shall be reviewed prior to tender submission. work of this trade shall be reviewed prior to tender submission.  of this trade shall be reviewed prior to tender submission. of this trade shall be reviewed prior to tender submission.  this trade shall be reviewed prior to tender submission. this trade shall be reviewed prior to tender submission.  trade shall be reviewed prior to tender submission. trade shall be reviewed prior to tender submission.  shall be reviewed prior to tender submission. shall be reviewed prior to tender submission.  be reviewed prior to tender submission. be reviewed prior to tender submission.  reviewed prior to tender submission. reviewed prior to tender submission.  prior to tender submission. prior to tender submission.  to tender submission. to tender submission.  tender submission. tender submission.  submission. submission. Contractor shall conduct ongoing reviews during demolition and construction and immediately notify  shall conduct ongoing reviews during demolition and construction and immediately notify shall conduct ongoing reviews during demolition and construction and immediately notify  conduct ongoing reviews during demolition and construction and immediately notify conduct ongoing reviews during demolition and construction and immediately notify  ongoing reviews during demolition and construction and immediately notify ongoing reviews during demolition and construction and immediately notify  reviews during demolition and construction and immediately notify reviews during demolition and construction and immediately notify  during demolition and construction and immediately notify during demolition and construction and immediately notify  demolition and construction and immediately notify demolition and construction and immediately notify  and construction and immediately notify and construction and immediately notify  construction and immediately notify construction and immediately notify  and immediately notify and immediately notify  immediately notify immediately notify  notify notify the consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall  consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall  of any deviations from drawing dimensions/details/schematics. Failure to do so shall of any deviations from drawing dimensions/details/schematics. Failure to do so shall  any deviations from drawing dimensions/details/schematics. Failure to do so shall any deviations from drawing dimensions/details/schematics. Failure to do so shall  deviations from drawing dimensions/details/schematics. Failure to do so shall deviations from drawing dimensions/details/schematics. Failure to do so shall  from drawing dimensions/details/schematics. Failure to do so shall from drawing dimensions/details/schematics. Failure to do so shall  drawing dimensions/details/schematics. Failure to do so shall drawing dimensions/details/schematics. Failure to do so shall  dimensions/details/schematics. Failure to do so shall dimensions/details/schematics. Failure to do so shall  Failure to do so shall Failure to do so shall  to do so shall to do so shall  do so shall do so shall  so shall so shall  shall shall not relieve contractor of full contract responsibility. 1.13. Cutting, patching and core drilling required by this trade shall be paid for by this contractor. Provide Cutting, patching and core drilling required by this trade shall be paid for by this contractor. Provide  patching and core drilling required by this trade shall be paid for by this contractor. Provide patching and core drilling required by this trade shall be paid for by this contractor. Provide  and core drilling required by this trade shall be paid for by this contractor. Provide and core drilling required by this trade shall be paid for by this contractor. Provide  core drilling required by this trade shall be paid for by this contractor. Provide core drilling required by this trade shall be paid for by this contractor. Provide  drilling required by this trade shall be paid for by this contractor. Provide drilling required by this trade shall be paid for by this contractor. Provide  required by this trade shall be paid for by this contractor. Provide required by this trade shall be paid for by this contractor. Provide  by this trade shall be paid for by this contractor. Provide by this trade shall be paid for by this contractor. Provide  this trade shall be paid for by this contractor. Provide this trade shall be paid for by this contractor. Provide  trade shall be paid for by this contractor. Provide trade shall be paid for by this contractor. Provide  shall be paid for by this contractor. Provide shall be paid for by this contractor. Provide  be paid for by this contractor. Provide be paid for by this contractor. Provide  paid for by this contractor. Provide paid for by this contractor. Provide  for by this contractor. Provide for by this contractor. Provide  by this contractor. Provide by this contractor. Provide  this contractor. Provide this contractor. Provide  contractor. Provide contractor. Provide  Provide Provide details of new opening through structural components for engineer's approval. Incur all costs related  of new opening through structural components for engineer's approval. Incur all costs related of new opening through structural components for engineer's approval. Incur all costs related  new opening through structural components for engineer's approval. Incur all costs related new opening through structural components for engineer's approval. Incur all costs related  opening through structural components for engineer's approval. Incur all costs related opening through structural components for engineer's approval. Incur all costs related  through structural components for engineer's approval. Incur all costs related through structural components for engineer's approval. Incur all costs related  structural components for engineer's approval. Incur all costs related structural components for engineer's approval. Incur all costs related  components for engineer's approval. Incur all costs related components for engineer's approval. Incur all costs related  for engineer's approval. Incur all costs related for engineer's approval. Incur all costs related  engineer's approval. Incur all costs related engineer's approval. Incur all costs related  approval. Incur all costs related approval. Incur all costs related  Incur all costs related Incur all costs related  all costs related all costs related  costs related costs related  related related for structural approval. 1.14. Fire stop shall be ULC listed for the required separation and provided at all pipe and duct Fire stop shall be ULC listed for the required separation and provided at all pipe and duct  stop shall be ULC listed for the required separation and provided at all pipe and duct stop shall be ULC listed for the required separation and provided at all pipe and duct  shall be ULC listed for the required separation and provided at all pipe and duct shall be ULC listed for the required separation and provided at all pipe and duct  be ULC listed for the required separation and provided at all pipe and duct be ULC listed for the required separation and provided at all pipe and duct  ULC listed for the required separation and provided at all pipe and duct ULC listed for the required separation and provided at all pipe and duct  listed for the required separation and provided at all pipe and duct listed for the required separation and provided at all pipe and duct  for the required separation and provided at all pipe and duct for the required separation and provided at all pipe and duct  the required separation and provided at all pipe and duct the required separation and provided at all pipe and duct  required separation and provided at all pipe and duct required separation and provided at all pipe and duct  separation and provided at all pipe and duct separation and provided at all pipe and duct  and provided at all pipe and duct and provided at all pipe and duct  provided at all pipe and duct provided at all pipe and duct  at all pipe and duct at all pipe and duct  all pipe and duct all pipe and duct  pipe and duct pipe and duct  and duct and duct  duct duct penetrations through rated assemblies. 1.15. Premium time costs shall be included for work outside of normal working hours.  Comply with Premium time costs shall be included for work outside of normal working hours.  Comply with  time costs shall be included for work outside of normal working hours.  Comply with time costs shall be included for work outside of normal working hours.  Comply with  costs shall be included for work outside of normal working hours.  Comply with costs shall be included for work outside of normal working hours.  Comply with  shall be included for work outside of normal working hours.  Comply with shall be included for work outside of normal working hours.  Comply with  be included for work outside of normal working hours.  Comply with be included for work outside of normal working hours.  Comply with  included for work outside of normal working hours.  Comply with included for work outside of normal working hours.  Comply with  for work outside of normal working hours.  Comply with for work outside of normal working hours.  Comply with  work outside of normal working hours.  Comply with work outside of normal working hours.  Comply with  outside of normal working hours.  Comply with outside of normal working hours.  Comply with  of normal working hours.  Comply with of normal working hours.  Comply with  normal working hours.  Comply with normal working hours.  Comply with  working hours.  Comply with working hours.  Comply with  hours.  Comply with hours.  Comply with   Comply with  Comply with Comply with  with with construction schedule prepared by Management. 1.16. Flashing and counter flashing for exterior penetrations or water-proofed floors shall be provided Flashing and counter flashing for exterior penetrations or water-proofed floors shall be provided  and counter flashing for exterior penetrations or water-proofed floors shall be provided and counter flashing for exterior penetrations or water-proofed floors shall be provided  counter flashing for exterior penetrations or water-proofed floors shall be provided counter flashing for exterior penetrations or water-proofed floors shall be provided  flashing for exterior penetrations or water-proofed floors shall be provided flashing for exterior penetrations or water-proofed floors shall be provided  for exterior penetrations or water-proofed floors shall be provided for exterior penetrations or water-proofed floors shall be provided  exterior penetrations or water-proofed floors shall be provided exterior penetrations or water-proofed floors shall be provided  penetrations or water-proofed floors shall be provided penetrations or water-proofed floors shall be provided  or water-proofed floors shall be provided or water-proofed floors shall be provided  water-proofed floors shall be provided water-proofed floors shall be provided  floors shall be provided floors shall be provided  shall be provided shall be provided  be provided be provided  provided provided under this contract. 1.17. Shop drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or Shop drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  shall be complete with contractors reviewed stamp. Submit four (4) copies and/or shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  be complete with contractors reviewed stamp. Submit four (4) copies and/or be complete with contractors reviewed stamp. Submit four (4) copies and/or  complete with contractors reviewed stamp. Submit four (4) copies and/or complete with contractors reviewed stamp. Submit four (4) copies and/or  with contractors reviewed stamp. Submit four (4) copies and/or with contractors reviewed stamp. Submit four (4) copies and/or  contractors reviewed stamp. Submit four (4) copies and/or contractors reviewed stamp. Submit four (4) copies and/or  reviewed stamp. Submit four (4) copies and/or reviewed stamp. Submit four (4) copies and/or  stamp. Submit four (4) copies and/or stamp. Submit four (4) copies and/or  Submit four (4) copies and/or Submit four (4) copies and/or  four (4) copies and/or four (4) copies and/or  (4) copies and/or (4) copies and/or  copies and/or copies and/or  and/or and/or one (1) electronic copy of all shop drawings. Allow one (1) week for consultant's review. 1.18. Base bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this Base bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this  bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this  equipment and suppliers in Base Building Mechanical Specifications shall apply to this equipment and suppliers in Base Building Mechanical Specifications shall apply to this  and suppliers in Base Building Mechanical Specifications shall apply to this and suppliers in Base Building Mechanical Specifications shall apply to this  suppliers in Base Building Mechanical Specifications shall apply to this suppliers in Base Building Mechanical Specifications shall apply to this  in Base Building Mechanical Specifications shall apply to this in Base Building Mechanical Specifications shall apply to this  Base Building Mechanical Specifications shall apply to this Base Building Mechanical Specifications shall apply to this  Building Mechanical Specifications shall apply to this Building Mechanical Specifications shall apply to this  Mechanical Specifications shall apply to this Mechanical Specifications shall apply to this  Specifications shall apply to this Specifications shall apply to this  shall apply to this shall apply to this  apply to this apply to this  to this to this  this this contract.  1.19. If the Contractor chooses to submit alternates: If the Contractor chooses to submit alternates: 1.19.1. Contractor to submit alternates in addition to base bid products, and show savings by utilizing Contractor to submit alternates in addition to base bid products, and show savings by utilizing  to submit alternates in addition to base bid products, and show savings by utilizing to submit alternates in addition to base bid products, and show savings by utilizing  submit alternates in addition to base bid products, and show savings by utilizing submit alternates in addition to base bid products, and show savings by utilizing  alternates in addition to base bid products, and show savings by utilizing alternates in addition to base bid products, and show savings by utilizing  in addition to base bid products, and show savings by utilizing in addition to base bid products, and show savings by utilizing  addition to base bid products, and show savings by utilizing addition to base bid products, and show savings by utilizing  to base bid products, and show savings by utilizing to base bid products, and show savings by utilizing  base bid products, and show savings by utilizing base bid products, and show savings by utilizing  bid products, and show savings by utilizing bid products, and show savings by utilizing  products, and show savings by utilizing products, and show savings by utilizing  and show savings by utilizing and show savings by utilizing  show savings by utilizing show savings by utilizing  savings by utilizing savings by utilizing  by utilizing by utilizing  utilizing utilizing alternates. Where modifications to the work of Other Trades are required as a result or part of the  Where modifications to the work of Other Trades are required as a result or part of the Where modifications to the work of Other Trades are required as a result or part of the  modifications to the work of Other Trades are required as a result or part of the modifications to the work of Other Trades are required as a result or part of the  to the work of Other Trades are required as a result or part of the to the work of Other Trades are required as a result or part of the  the work of Other Trades are required as a result or part of the the work of Other Trades are required as a result or part of the  work of Other Trades are required as a result or part of the work of Other Trades are required as a result or part of the  of Other Trades are required as a result or part of the of Other Trades are required as a result or part of the  Other Trades are required as a result or part of the Other Trades are required as a result or part of the  Trades are required as a result or part of the Trades are required as a result or part of the  are required as a result or part of the are required as a result or part of the  required as a result or part of the required as a result or part of the  as a result or part of the as a result or part of the  a result or part of the a result or part of the  result or part of the result or part of the  or part of the or part of the  part of the part of the  of the of the  the the alternative offered, include the cost of said modifications in the alternative price offered. 1.19.2. Contractor responsible for ensuring alternate equipment meets physical requirements of existing site Contractor responsible for ensuring alternate equipment meets physical requirements of existing site  responsible for ensuring alternate equipment meets physical requirements of existing site responsible for ensuring alternate equipment meets physical requirements of existing site  for ensuring alternate equipment meets physical requirements of existing site for ensuring alternate equipment meets physical requirements of existing site  ensuring alternate equipment meets physical requirements of existing site ensuring alternate equipment meets physical requirements of existing site  alternate equipment meets physical requirements of existing site alternate equipment meets physical requirements of existing site  equipment meets physical requirements of existing site equipment meets physical requirements of existing site  meets physical requirements of existing site meets physical requirements of existing site  physical requirements of existing site physical requirements of existing site  requirements of existing site requirements of existing site  of existing site of existing site  existing site existing site  site site conditions to remain and proposed design with respect to but not limited to: size, weight, service  to remain and proposed design with respect to but not limited to: size, weight, service to remain and proposed design with respect to but not limited to: size, weight, service  remain and proposed design with respect to but not limited to: size, weight, service remain and proposed design with respect to but not limited to: size, weight, service  and proposed design with respect to but not limited to: size, weight, service and proposed design with respect to but not limited to: size, weight, service  proposed design with respect to but not limited to: size, weight, service proposed design with respect to but not limited to: size, weight, service  design with respect to but not limited to: size, weight, service design with respect to but not limited to: size, weight, service  with respect to but not limited to: size, weight, service with respect to but not limited to: size, weight, service  respect to but not limited to: size, weight, service respect to but not limited to: size, weight, service  to but not limited to: size, weight, service to but not limited to: size, weight, service  but not limited to: size, weight, service but not limited to: size, weight, service  not limited to: size, weight, service not limited to: size, weight, service  limited to: size, weight, service limited to: size, weight, service  to: size, weight, service to: size, weight, service  size, weight, service size, weight, service  weight, service weight, service  service service access clearances, duct connection arrangement, & air intake clearances. 1.19.3. Contractor responsible for ensuring alternate equipment meets functions and performance Contractor responsible for ensuring alternate equipment meets functions and performance  responsible for ensuring alternate equipment meets functions and performance responsible for ensuring alternate equipment meets functions and performance  for ensuring alternate equipment meets functions and performance for ensuring alternate equipment meets functions and performance  ensuring alternate equipment meets functions and performance ensuring alternate equipment meets functions and performance  alternate equipment meets functions and performance alternate equipment meets functions and performance  equipment meets functions and performance equipment meets functions and performance  meets functions and performance meets functions and performance  functions and performance functions and performance  and performance and performance  performance performance specifications specified in schedule and/or shown on Drawings. 1.20. Equipment substitutions after award of contract will not be considered without written explanation and Equipment substitutions after award of contract will not be considered without written explanation and  substitutions after award of contract will not be considered without written explanation and substitutions after award of contract will not be considered without written explanation and  after award of contract will not be considered without written explanation and after award of contract will not be considered without written explanation and  award of contract will not be considered without written explanation and award of contract will not be considered without written explanation and  of contract will not be considered without written explanation and of contract will not be considered without written explanation and  contract will not be considered without written explanation and contract will not be considered without written explanation and  will not be considered without written explanation and will not be considered without written explanation and  not be considered without written explanation and not be considered without written explanation and  be considered without written explanation and be considered without written explanation and  considered without written explanation and considered without written explanation and  without written explanation and without written explanation and  written explanation and written explanation and  explanation and explanation and  and and consultant's written authorization. The quality and performance characteristics of substituted product  written authorization. The quality and performance characteristics of substituted product written authorization. The quality and performance characteristics of substituted product  authorization. The quality and performance characteristics of substituted product authorization. The quality and performance characteristics of substituted product  The quality and performance characteristics of substituted product The quality and performance characteristics of substituted product  quality and performance characteristics of substituted product quality and performance characteristics of substituted product  and performance characteristics of substituted product and performance characteristics of substituted product  performance characteristics of substituted product performance characteristics of substituted product  characteristics of substituted product characteristics of substituted product  of substituted product of substituted product  substituted product substituted product  product product shall be equivalent to the specified product. All substitute products shall be approved by consultants.  be equivalent to the specified product. All substitute products shall be approved by consultants. be equivalent to the specified product. All substitute products shall be approved by consultants.  equivalent to the specified product. All substitute products shall be approved by consultants. equivalent to the specified product. All substitute products shall be approved by consultants.  to the specified product. All substitute products shall be approved by consultants. to the specified product. All substitute products shall be approved by consultants.  the specified product. All substitute products shall be approved by consultants. the specified product. All substitute products shall be approved by consultants.  specified product. All substitute products shall be approved by consultants. specified product. All substitute products shall be approved by consultants.  product. All substitute products shall be approved by consultants. product. All substitute products shall be approved by consultants.  All substitute products shall be approved by consultants. All substitute products shall be approved by consultants.  substitute products shall be approved by consultants. substitute products shall be approved by consultants.  products shall be approved by consultants. products shall be approved by consultants.  shall be approved by consultants. shall be approved by consultants.  be approved by consultants. be approved by consultants.  approved by consultants. approved by consultants.  by consultants. by consultants.  consultants. consultants. Any additional costs incurred by all trades for substituted equipment installation must be incurred by  additional costs incurred by all trades for substituted equipment installation must be incurred by additional costs incurred by all trades for substituted equipment installation must be incurred by  costs incurred by all trades for substituted equipment installation must be incurred by costs incurred by all trades for substituted equipment installation must be incurred by  incurred by all trades for substituted equipment installation must be incurred by incurred by all trades for substituted equipment installation must be incurred by  by all trades for substituted equipment installation must be incurred by by all trades for substituted equipment installation must be incurred by  all trades for substituted equipment installation must be incurred by all trades for substituted equipment installation must be incurred by  trades for substituted equipment installation must be incurred by trades for substituted equipment installation must be incurred by  for substituted equipment installation must be incurred by for substituted equipment installation must be incurred by  substituted equipment installation must be incurred by substituted equipment installation must be incurred by  equipment installation must be incurred by equipment installation must be incurred by  installation must be incurred by installation must be incurred by  must be incurred by must be incurred by  be incurred by be incurred by  incurred by incurred by  by by this contract. 1.21. Control wiring and devices shall be provided under this contract. Control wiring and devices shall be provided under this contract. 1.22. Electrical devices shall be provided for all Division 15 equipment, including load side wiring, starters, Electrical devices shall be provided for all Division 15 equipment, including load side wiring, starters,  devices shall be provided for all Division 15 equipment, including load side wiring, starters, devices shall be provided for all Division 15 equipment, including load side wiring, starters,  shall be provided for all Division 15 equipment, including load side wiring, starters, shall be provided for all Division 15 equipment, including load side wiring, starters,  be provided for all Division 15 equipment, including load side wiring, starters, be provided for all Division 15 equipment, including load side wiring, starters,  provided for all Division 15 equipment, including load side wiring, starters, provided for all Division 15 equipment, including load side wiring, starters,  for all Division 15 equipment, including load side wiring, starters, for all Division 15 equipment, including load side wiring, starters,  all Division 15 equipment, including load side wiring, starters, all Division 15 equipment, including load side wiring, starters,  Division 15 equipment, including load side wiring, starters, Division 15 equipment, including load side wiring, starters,  15 equipment, including load side wiring, starters, 15 equipment, including load side wiring, starters,  equipment, including load side wiring, starters, equipment, including load side wiring, starters,  including load side wiring, starters, including load side wiring, starters,  load side wiring, starters, load side wiring, starters,  side wiring, starters, side wiring, starters,  wiring, starters, wiring, starters,  starters, starters, disconnect, etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  Verify and coordinate voltage, phase, and short circuit interrupting capacity with the Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  and coordinate voltage, phase, and short circuit interrupting capacity with the and coordinate voltage, phase, and short circuit interrupting capacity with the  coordinate voltage, phase, and short circuit interrupting capacity with the coordinate voltage, phase, and short circuit interrupting capacity with the  voltage, phase, and short circuit interrupting capacity with the voltage, phase, and short circuit interrupting capacity with the  phase, and short circuit interrupting capacity with the phase, and short circuit interrupting capacity with the  and short circuit interrupting capacity with the and short circuit interrupting capacity with the  short circuit interrupting capacity with the short circuit interrupting capacity with the  circuit interrupting capacity with the circuit interrupting capacity with the  interrupting capacity with the interrupting capacity with the  capacity with the capacity with the  with the with the  the the electrical contractor prior to ordering equipment. Provide conduit and wiring materials and methods  contractor prior to ordering equipment. Provide conduit and wiring materials and methods contractor prior to ordering equipment. Provide conduit and wiring materials and methods  prior to ordering equipment. Provide conduit and wiring materials and methods prior to ordering equipment. Provide conduit and wiring materials and methods  to ordering equipment. Provide conduit and wiring materials and methods to ordering equipment. Provide conduit and wiring materials and methods  ordering equipment. Provide conduit and wiring materials and methods ordering equipment. Provide conduit and wiring materials and methods  equipment. Provide conduit and wiring materials and methods equipment. Provide conduit and wiring materials and methods  Provide conduit and wiring materials and methods Provide conduit and wiring materials and methods  conduit and wiring materials and methods conduit and wiring materials and methods  and wiring materials and methods and wiring materials and methods  wiring materials and methods wiring materials and methods  materials and methods materials and methods  and methods and methods  methods methods in strict accordance with Division 16 requirements. 1.23. Access doors shall be provided for all inaccessible mechanical equipment and services requiring Access doors shall be provided for all inaccessible mechanical equipment and services requiring  doors shall be provided for all inaccessible mechanical equipment and services requiring doors shall be provided for all inaccessible mechanical equipment and services requiring  shall be provided for all inaccessible mechanical equipment and services requiring shall be provided for all inaccessible mechanical equipment and services requiring  be provided for all inaccessible mechanical equipment and services requiring be provided for all inaccessible mechanical equipment and services requiring  provided for all inaccessible mechanical equipment and services requiring provided for all inaccessible mechanical equipment and services requiring  for all inaccessible mechanical equipment and services requiring for all inaccessible mechanical equipment and services requiring  all inaccessible mechanical equipment and services requiring all inaccessible mechanical equipment and services requiring  inaccessible mechanical equipment and services requiring inaccessible mechanical equipment and services requiring  mechanical equipment and services requiring mechanical equipment and services requiring  equipment and services requiring equipment and services requiring  and services requiring and services requiring  services requiring services requiring  requiring requiring inspection or service. Finish shall suit architect/designers requirements. Access doors shall be  or service. Finish shall suit architect/designers requirements. Access doors shall be or service. Finish shall suit architect/designers requirements. Access doors shall be  service. Finish shall suit architect/designers requirements. Access doors shall be service. Finish shall suit architect/designers requirements. Access doors shall be  Finish shall suit architect/designers requirements. Access doors shall be Finish shall suit architect/designers requirements. Access doors shall be  shall suit architect/designers requirements. Access doors shall be shall suit architect/designers requirements. Access doors shall be  suit architect/designers requirements. Access doors shall be suit architect/designers requirements. Access doors shall be  architect/designers requirements. Access doors shall be architect/designers requirements. Access doors shall be  requirements. Access doors shall be requirements. Access doors shall be  Access doors shall be Access doors shall be  doors shall be doors shall be  shall be shall be  be be recessed as required to suit wall finish (e.g., tile). 1.24. Architect/Designer/Owner approval of air terminal, thermostat, and access door locations must be Architect/Designer/Owner approval of air terminal, thermostat, and access door locations must be  approval of air terminal, thermostat, and access door locations must be approval of air terminal, thermostat, and access door locations must be  of air terminal, thermostat, and access door locations must be of air terminal, thermostat, and access door locations must be  air terminal, thermostat, and access door locations must be air terminal, thermostat, and access door locations must be  terminal, thermostat, and access door locations must be terminal, thermostat, and access door locations must be  thermostat, and access door locations must be thermostat, and access door locations must be  and access door locations must be and access door locations must be  access door locations must be access door locations must be  door locations must be door locations must be  locations must be locations must be  must be must be  be be obtained prior to installation. 1.25. One (1) year written warranty shall be provided for the complete mechanical installation from date One (1) year written warranty shall be provided for the complete mechanical installation from date  (1) year written warranty shall be provided for the complete mechanical installation from date (1) year written warranty shall be provided for the complete mechanical installation from date  year written warranty shall be provided for the complete mechanical installation from date year written warranty shall be provided for the complete mechanical installation from date  written warranty shall be provided for the complete mechanical installation from date written warranty shall be provided for the complete mechanical installation from date  warranty shall be provided for the complete mechanical installation from date warranty shall be provided for the complete mechanical installation from date  shall be provided for the complete mechanical installation from date shall be provided for the complete mechanical installation from date  be provided for the complete mechanical installation from date be provided for the complete mechanical installation from date  provided for the complete mechanical installation from date provided for the complete mechanical installation from date  for the complete mechanical installation from date for the complete mechanical installation from date  the complete mechanical installation from date the complete mechanical installation from date  complete mechanical installation from date complete mechanical installation from date  mechanical installation from date mechanical installation from date  installation from date installation from date  from date from date  date date of acceptance. 1.26. CAD as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white CAD as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  drawings shall be completed utilizing AutoCAD. Record accurately installed work on white drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  shall be completed utilizing AutoCAD. Record accurately installed work on white shall be completed utilizing AutoCAD. Record accurately installed work on white  be completed utilizing AutoCAD. Record accurately installed work on white be completed utilizing AutoCAD. Record accurately installed work on white  completed utilizing AutoCAD. Record accurately installed work on white completed utilizing AutoCAD. Record accurately installed work on white  utilizing AutoCAD. Record accurately installed work on white utilizing AutoCAD. Record accurately installed work on white  AutoCAD. Record accurately installed work on white AutoCAD. Record accurately installed work on white  Record accurately installed work on white Record accurately installed work on white  accurately installed work on white accurately installed work on white  installed work on white installed work on white  work on white work on white  on white on white  white white prints transferring to AutoCAD. Submit both copies. 1.27. Operating and maintenance manuals containing approved shop drawings, air and water balancing Operating and maintenance manuals containing approved shop drawings, air and water balancing  and maintenance manuals containing approved shop drawings, air and water balancing and maintenance manuals containing approved shop drawings, air and water balancing  maintenance manuals containing approved shop drawings, air and water balancing maintenance manuals containing approved shop drawings, air and water balancing  manuals containing approved shop drawings, air and water balancing manuals containing approved shop drawings, air and water balancing  containing approved shop drawings, air and water balancing containing approved shop drawings, air and water balancing  approved shop drawings, air and water balancing approved shop drawings, air and water balancing  shop drawings, air and water balancing shop drawings, air and water balancing  drawings, air and water balancing drawings, air and water balancing  air and water balancing air and water balancing  and water balancing and water balancing  water balancing water balancing  balancing balancing reports, equipment data sheets, written warranty, operating instructions and maintenance procedures  equipment data sheets, written warranty, operating instructions and maintenance procedures equipment data sheets, written warranty, operating instructions and maintenance procedures  data sheets, written warranty, operating instructions and maintenance procedures data sheets, written warranty, operating instructions and maintenance procedures  sheets, written warranty, operating instructions and maintenance procedures sheets, written warranty, operating instructions and maintenance procedures  written warranty, operating instructions and maintenance procedures written warranty, operating instructions and maintenance procedures  warranty, operating instructions and maintenance procedures warranty, operating instructions and maintenance procedures  operating instructions and maintenance procedures operating instructions and maintenance procedures  instructions and maintenance procedures instructions and maintenance procedures  and maintenance procedures and maintenance procedures  maintenance procedures maintenance procedures  procedures procedures shall be submitted to consultant for review. Manuals shall be separated with dividers in appropriate  be submitted to consultant for review. Manuals shall be separated with dividers in appropriate be submitted to consultant for review. Manuals shall be separated with dividers in appropriate  submitted to consultant for review. Manuals shall be separated with dividers in appropriate submitted to consultant for review. Manuals shall be separated with dividers in appropriate  to consultant for review. Manuals shall be separated with dividers in appropriate to consultant for review. Manuals shall be separated with dividers in appropriate  consultant for review. Manuals shall be separated with dividers in appropriate consultant for review. Manuals shall be separated with dividers in appropriate  for review. Manuals shall be separated with dividers in appropriate for review. Manuals shall be separated with dividers in appropriate  review. Manuals shall be separated with dividers in appropriate review. Manuals shall be separated with dividers in appropriate  Manuals shall be separated with dividers in appropriate Manuals shall be separated with dividers in appropriate  shall be separated with dividers in appropriate shall be separated with dividers in appropriate  be separated with dividers in appropriate be separated with dividers in appropriate  separated with dividers in appropriate separated with dividers in appropriate  with dividers in appropriate with dividers in appropriate  dividers in appropriate dividers in appropriate  in appropriate in appropriate  appropriate appropriate sections. Make all corrections requested by consultant and resubmit for review. 1.28. Provide, at minimum, one (1) hard copy and one (1) electronic copy of the operating and Provide, at minimum, one (1) hard copy and one (1) electronic copy of the operating and  at minimum, one (1) hard copy and one (1) electronic copy of the operating and at minimum, one (1) hard copy and one (1) electronic copy of the operating and  minimum, one (1) hard copy and one (1) electronic copy of the operating and minimum, one (1) hard copy and one (1) electronic copy of the operating and  one (1) hard copy and one (1) electronic copy of the operating and one (1) hard copy and one (1) electronic copy of the operating and  (1) hard copy and one (1) electronic copy of the operating and (1) hard copy and one (1) electronic copy of the operating and  hard copy and one (1) electronic copy of the operating and hard copy and one (1) electronic copy of the operating and  copy and one (1) electronic copy of the operating and copy and one (1) electronic copy of the operating and  and one (1) electronic copy of the operating and and one (1) electronic copy of the operating and  one (1) electronic copy of the operating and one (1) electronic copy of the operating and  (1) electronic copy of the operating and (1) electronic copy of the operating and  electronic copy of the operating and electronic copy of the operating and  copy of the operating and copy of the operating and  of the operating and of the operating and  the operating and the operating and  operating and operating and  and and maintenance manuals referenced in section 1.27 to the building owner. 1.29. Change Notice Quotations shall be submitted complete with cost breakdown of labour and materials. Change Notice Quotations shall be submitted complete with cost breakdown of labour and materials.  Notice Quotations shall be submitted complete with cost breakdown of labour and materials. Notice Quotations shall be submitted complete with cost breakdown of labour and materials.  Quotations shall be submitted complete with cost breakdown of labour and materials. Quotations shall be submitted complete with cost breakdown of labour and materials.  shall be submitted complete with cost breakdown of labour and materials. shall be submitted complete with cost breakdown of labour and materials.  be submitted complete with cost breakdown of labour and materials. be submitted complete with cost breakdown of labour and materials.  submitted complete with cost breakdown of labour and materials. submitted complete with cost breakdown of labour and materials.  complete with cost breakdown of labour and materials. complete with cost breakdown of labour and materials.  with cost breakdown of labour and materials. with cost breakdown of labour and materials.  cost breakdown of labour and materials. cost breakdown of labour and materials.  breakdown of labour and materials. breakdown of labour and materials.  of labour and materials. of labour and materials.  labour and materials. labour and materials.  and materials. and materials.  materials. materials. Failure to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  provide will result in rejection. All Mechanical Change Notices shall be priced in accordance provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  will result in rejection. All Mechanical Change Notices shall be priced in accordance will result in rejection. All Mechanical Change Notices shall be priced in accordance  result in rejection. All Mechanical Change Notices shall be priced in accordance result in rejection. All Mechanical Change Notices shall be priced in accordance  in rejection. All Mechanical Change Notices shall be priced in accordance in rejection. All Mechanical Change Notices shall be priced in accordance  rejection. All Mechanical Change Notices shall be priced in accordance rejection. All Mechanical Change Notices shall be priced in accordance  All Mechanical Change Notices shall be priced in accordance All Mechanical Change Notices shall be priced in accordance  Mechanical Change Notices shall be priced in accordance Mechanical Change Notices shall be priced in accordance  Change Notices shall be priced in accordance Change Notices shall be priced in accordance  Notices shall be priced in accordance Notices shall be priced in accordance  shall be priced in accordance shall be priced in accordance  be priced in accordance be priced in accordance  priced in accordance priced in accordance  in accordance in accordance  accordance accordance with "MECHANICAL CONTRACTORS ASSOCIATION" (MCA) labour units strictly for labour. 2. DEMOLITION DEMOLITION 2.1. A pre-demolition audit shall be conducted by the Division 15 contractor, in the presence of the A pre-demolition audit shall be conducted by the Division 15 contractor, in the presence of the  pre-demolition audit shall be conducted by the Division 15 contractor, in the presence of the pre-demolition audit shall be conducted by the Division 15 contractor, in the presence of the  audit shall be conducted by the Division 15 contractor, in the presence of the audit shall be conducted by the Division 15 contractor, in the presence of the  shall be conducted by the Division 15 contractor, in the presence of the shall be conducted by the Division 15 contractor, in the presence of the  be conducted by the Division 15 contractor, in the presence of the be conducted by the Division 15 contractor, in the presence of the  conducted by the Division 15 contractor, in the presence of the conducted by the Division 15 contractor, in the presence of the  by the Division 15 contractor, in the presence of the by the Division 15 contractor, in the presence of the  the Division 15 contractor, in the presence of the the Division 15 contractor, in the presence of the  Division 15 contractor, in the presence of the Division 15 contractor, in the presence of the  15 contractor, in the presence of the 15 contractor, in the presence of the  contractor, in the presence of the contractor, in the presence of the  in the presence of the in the presence of the  the presence of the the presence of the  presence of the presence of the  of the of the  the the Owner to determine exactly which materials in the existing building are to be included in the  to determine exactly which materials in the existing building are to be included in the to determine exactly which materials in the existing building are to be included in the  determine exactly which materials in the existing building are to be included in the determine exactly which materials in the existing building are to be included in the  exactly which materials in the existing building are to be included in the exactly which materials in the existing building are to be included in the  which materials in the existing building are to be included in the which materials in the existing building are to be included in the  materials in the existing building are to be included in the materials in the existing building are to be included in the  in the existing building are to be included in the in the existing building are to be included in the  the existing building are to be included in the the existing building are to be included in the  existing building are to be included in the existing building are to be included in the  building are to be included in the building are to be included in the  are to be included in the are to be included in the  to be included in the to be included in the  be included in the be included in the  included in the included in the  in the in the  the the demolition work and which materials can be either reused by the Owner or resold by the Contractor.   work and which materials can be either reused by the Owner or resold by the Contractor.  work and which materials can be either reused by the Owner or resold by the Contractor.   and which materials can be either reused by the Owner or resold by the Contractor.  and which materials can be either reused by the Owner or resold by the Contractor.   which materials can be either reused by the Owner or resold by the Contractor.  which materials can be either reused by the Owner or resold by the Contractor.   materials can be either reused by the Owner or resold by the Contractor.  materials can be either reused by the Owner or resold by the Contractor.   can be either reused by the Owner or resold by the Contractor.  can be either reused by the Owner or resold by the Contractor.   be either reused by the Owner or resold by the Contractor.  be either reused by the Owner or resold by the Contractor.   either reused by the Owner or resold by the Contractor.  either reused by the Owner or resold by the Contractor.   reused by the Owner or resold by the Contractor.  reused by the Owner or resold by the Contractor.   by the Owner or resold by the Contractor.  by the Owner or resold by the Contractor.   the Owner or resold by the Contractor.  the Owner or resold by the Contractor.   Owner or resold by the Contractor.  Owner or resold by the Contractor.   or resold by the Contractor.  or resold by the Contractor.   resold by the Contractor.  resold by the Contractor.   by the Contractor.  by the Contractor.   the Contractor.  the Contractor.   Contractor.  Contractor.  Submit, in writing, to the Owner, finding from the audit. 2.2. Provide labour, materials, products, equipment and services required to complete the demolition work Provide labour, materials, products, equipment and services required to complete the demolition work  labour, materials, products, equipment and services required to complete the demolition work labour, materials, products, equipment and services required to complete the demolition work  materials, products, equipment and services required to complete the demolition work materials, products, equipment and services required to complete the demolition work  products, equipment and services required to complete the demolition work products, equipment and services required to complete the demolition work  equipment and services required to complete the demolition work equipment and services required to complete the demolition work  and services required to complete the demolition work and services required to complete the demolition work  services required to complete the demolition work services required to complete the demolition work  required to complete the demolition work required to complete the demolition work  to complete the demolition work to complete the demolition work  complete the demolition work complete the demolition work  the demolition work the demolition work  demolition work demolition work  work work specified herein. 2.3. Dispose, off site, of all debris in accordance with the jurisdictional authorities. Dispose, off site, of all debris in accordance with the jurisdictional authorities. 2.4. Removal and storage of salvageable items as directed by this specification section and the Owner of Removal and storage of salvageable items as directed by this specification section and the Owner of  and storage of salvageable items as directed by this specification section and the Owner of and storage of salvageable items as directed by this specification section and the Owner of  storage of salvageable items as directed by this specification section and the Owner of storage of salvageable items as directed by this specification section and the Owner of  of salvageable items as directed by this specification section and the Owner of of salvageable items as directed by this specification section and the Owner of  salvageable items as directed by this specification section and the Owner of salvageable items as directed by this specification section and the Owner of  items as directed by this specification section and the Owner of items as directed by this specification section and the Owner of  as directed by this specification section and the Owner of as directed by this specification section and the Owner of  directed by this specification section and the Owner of directed by this specification section and the Owner of  by this specification section and the Owner of by this specification section and the Owner of  this specification section and the Owner of this specification section and the Owner of  specification section and the Owner of specification section and the Owner of  section and the Owner of section and the Owner of  and the Owner of and the Owner of  the Owner of the Owner of  Owner of Owner of  of of their representative. 2.5. Mechanical demolition work associated  with this building is indicated on the demolition drawings and Mechanical demolition work associated  with this building is indicated on the demolition drawings and  demolition work associated  with this building is indicated on the demolition drawings and demolition work associated  with this building is indicated on the demolition drawings and  work associated  with this building is indicated on the demolition drawings and work associated  with this building is indicated on the demolition drawings and  associated  with this building is indicated on the demolition drawings and associated  with this building is indicated on the demolition drawings and   with this building is indicated on the demolition drawings and  with this building is indicated on the demolition drawings and with this building is indicated on the demolition drawings and  this building is indicated on the demolition drawings and this building is indicated on the demolition drawings and  building is indicated on the demolition drawings and building is indicated on the demolition drawings and  is indicated on the demolition drawings and is indicated on the demolition drawings and  indicated on the demolition drawings and indicated on the demolition drawings and  on the demolition drawings and on the demolition drawings and  the demolition drawings and the demolition drawings and  demolition drawings and demolition drawings and  drawings and drawings and  and and generally consists of the following: - Plumbing and Drainage 2.6. Disposed materials which have not been designated for salvage from the demolition shall become the Disposed materials which have not been designated for salvage from the demolition shall become the  materials which have not been designated for salvage from the demolition shall become the materials which have not been designated for salvage from the demolition shall become the  which have not been designated for salvage from the demolition shall become the which have not been designated for salvage from the demolition shall become the  have not been designated for salvage from the demolition shall become the have not been designated for salvage from the demolition shall become the  not been designated for salvage from the demolition shall become the not been designated for salvage from the demolition shall become the  been designated for salvage from the demolition shall become the been designated for salvage from the demolition shall become the  designated for salvage from the demolition shall become the designated for salvage from the demolition shall become the  for salvage from the demolition shall become the for salvage from the demolition shall become the  salvage from the demolition shall become the salvage from the demolition shall become the  from the demolition shall become the from the demolition shall become the  the demolition shall become the the demolition shall become the  demolition shall become the demolition shall become the  shall become the shall become the  become the become the  the the property of the Contractor.  Remove all material and debris from the site as quickly as possible and  of the Contractor.  Remove all material and debris from the site as quickly as possible and of the Contractor.  Remove all material and debris from the site as quickly as possible and  the Contractor.  Remove all material and debris from the site as quickly as possible and the Contractor.  Remove all material and debris from the site as quickly as possible and  Contractor.  Remove all material and debris from the site as quickly as possible and Contractor.  Remove all material and debris from the site as quickly as possible and   Remove all material and debris from the site as quickly as possible and  Remove all material and debris from the site as quickly as possible and Remove all material and debris from the site as quickly as possible and  all material and debris from the site as quickly as possible and all material and debris from the site as quickly as possible and  material and debris from the site as quickly as possible and material and debris from the site as quickly as possible and  and debris from the site as quickly as possible and and debris from the site as quickly as possible and  debris from the site as quickly as possible and debris from the site as quickly as possible and  from the site as quickly as possible and from the site as quickly as possible and  the site as quickly as possible and the site as quickly as possible and  site as quickly as possible and site as quickly as possible and  as quickly as possible and as quickly as possible and  quickly as possible and quickly as possible and  as possible and as possible and  possible and possible and  and and dispose of legally.  Burning of debris or selling of materials on the site will not be permitted. 2.7. Present to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance Present to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  Owner exisiting equipment removed but not identified for salvage on site.  Acceptance Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  exisiting equipment removed but not identified for salvage on site.  Acceptance exisiting equipment removed but not identified for salvage on site.  Acceptance  equipment removed but not identified for salvage on site.  Acceptance equipment removed but not identified for salvage on site.  Acceptance  removed but not identified for salvage on site.  Acceptance removed but not identified for salvage on site.  Acceptance  but not identified for salvage on site.  Acceptance but not identified for salvage on site.  Acceptance  not identified for salvage on site.  Acceptance not identified for salvage on site.  Acceptance  identified for salvage on site.  Acceptance identified for salvage on site.  Acceptance  for salvage on site.  Acceptance for salvage on site.  Acceptance  salvage on site.  Acceptance salvage on site.  Acceptance  on site.  Acceptance on site.  Acceptance  site.  Acceptance site.  Acceptance   Acceptance  Acceptance Acceptance of removed equipment is at the discretion of the Owner.  Remove such items from site when  removed equipment is at the discretion of the Owner.  Remove such items from site when removed equipment is at the discretion of the Owner.  Remove such items from site when  equipment is at the discretion of the Owner.  Remove such items from site when equipment is at the discretion of the Owner.  Remove such items from site when  is at the discretion of the Owner.  Remove such items from site when is at the discretion of the Owner.  Remove such items from site when  at the discretion of the Owner.  Remove such items from site when at the discretion of the Owner.  Remove such items from site when  the discretion of the Owner.  Remove such items from site when the discretion of the Owner.  Remove such items from site when  discretion of the Owner.  Remove such items from site when discretion of the Owner.  Remove such items from site when  of the Owner.  Remove such items from site when of the Owner.  Remove such items from site when  the Owner.  Remove such items from site when the Owner.  Remove such items from site when  Owner.  Remove such items from site when Owner.  Remove such items from site when   Remove such items from site when  Remove such items from site when Remove such items from site when  such items from site when such items from site when  items from site when items from site when  from site when from site when  site when site when  when when deemed unsuitable. 2.8. Conform to requirements of municipality's Works Department regarding disposal of waste materials. Conform to requirements of municipality's Works Department regarding disposal of waste materials. 2.9. Materials prohibited from municipality waste management facilities shall be removed from site and Materials prohibited from municipality waste management facilities shall be removed from site and  prohibited from municipality waste management facilities shall be removed from site and prohibited from municipality waste management facilities shall be removed from site and  from municipality waste management facilities shall be removed from site and from municipality waste management facilities shall be removed from site and  municipality waste management facilities shall be removed from site and municipality waste management facilities shall be removed from site and  waste management facilities shall be removed from site and waste management facilities shall be removed from site and  management facilities shall be removed from site and management facilities shall be removed from site and  facilities shall be removed from site and facilities shall be removed from site and  shall be removed from site and shall be removed from site and  be removed from site and be removed from site and  removed from site and removed from site and  from site and from site and  site and site and  and and disposed to recycling companies specializing in recyclable materials. 2.10. Contractor shall be responsible for all fees required for the disposal of demolished materials, Contractor shall be responsible for all fees required for the disposal of demolished materials,  shall be responsible for all fees required for the disposal of demolished materials, shall be responsible for all fees required for the disposal of demolished materials,  be responsible for all fees required for the disposal of demolished materials, be responsible for all fees required for the disposal of demolished materials,  responsible for all fees required for the disposal of demolished materials, responsible for all fees required for the disposal of demolished materials,  for all fees required for the disposal of demolished materials, for all fees required for the disposal of demolished materials,  all fees required for the disposal of demolished materials, all fees required for the disposal of demolished materials,  fees required for the disposal of demolished materials, fees required for the disposal of demolished materials,  required for the disposal of demolished materials, required for the disposal of demolished materials,  for the disposal of demolished materials, for the disposal of demolished materials,  the disposal of demolished materials, the disposal of demolished materials,  disposal of demolished materials, disposal of demolished materials,  of demolished materials, of demolished materials,  demolished materials, demolished materials,  materials, materials, equipment, etc. 2.11. Store materials only in areas designated by the Owner and as permitted by the local jurisdictional Store materials only in areas designated by the Owner and as permitted by the local jurisdictional  materials only in areas designated by the Owner and as permitted by the local jurisdictional materials only in areas designated by the Owner and as permitted by the local jurisdictional  only in areas designated by the Owner and as permitted by the local jurisdictional only in areas designated by the Owner and as permitted by the local jurisdictional  in areas designated by the Owner and as permitted by the local jurisdictional in areas designated by the Owner and as permitted by the local jurisdictional  areas designated by the Owner and as permitted by the local jurisdictional areas designated by the Owner and as permitted by the local jurisdictional  designated by the Owner and as permitted by the local jurisdictional designated by the Owner and as permitted by the local jurisdictional  by the Owner and as permitted by the local jurisdictional by the Owner and as permitted by the local jurisdictional  the Owner and as permitted by the local jurisdictional the Owner and as permitted by the local jurisdictional  Owner and as permitted by the local jurisdictional Owner and as permitted by the local jurisdictional  and as permitted by the local jurisdictional and as permitted by the local jurisdictional  as permitted by the local jurisdictional as permitted by the local jurisdictional  permitted by the local jurisdictional permitted by the local jurisdictional  by the local jurisdictional by the local jurisdictional  the local jurisdictional the local jurisdictional  local jurisdictional local jurisdictional  jurisdictional jurisdictional authorities.  3. HVAC PIPING SYSTEMS HVAC PIPING SYSTEMS 3.1. Piping material for hydronic hot water heating and chilled water and glycol radiant systems to 2068 Piping material for hydronic hot water heating and chilled water and glycol radiant systems to 2068  material for hydronic hot water heating and chilled water and glycol radiant systems to 2068 material for hydronic hot water heating and chilled water and glycol radiant systems to 2068  for hydronic hot water heating and chilled water and glycol radiant systems to 2068 for hydronic hot water heating and chilled water and glycol radiant systems to 2068  hydronic hot water heating and chilled water and glycol radiant systems to 2068 hydronic hot water heating and chilled water and glycol radiant systems to 2068  hot water heating and chilled water and glycol radiant systems to 2068 hot water heating and chilled water and glycol radiant systems to 2068  water heating and chilled water and glycol radiant systems to 2068 water heating and chilled water and glycol radiant systems to 2068  heating and chilled water and glycol radiant systems to 2068 heating and chilled water and glycol radiant systems to 2068  and chilled water and glycol radiant systems to 2068 and chilled water and glycol radiant systems to 2068  chilled water and glycol radiant systems to 2068 chilled water and glycol radiant systems to 2068  water and glycol radiant systems to 2068 water and glycol radiant systems to 2068  and glycol radiant systems to 2068 and glycol radiant systems to 2068  glycol radiant systems to 2068 glycol radiant systems to 2068  radiant systems to 2068 radiant systems to 2068  systems to 2068 systems to 2068  to 2068 to 2068  2068 2068 kPa [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  use ASTM A-53 or A-106 schedule 40 black carbon steel, use ASTM A-53 or A-106 schedule 40 black carbon steel,  ASTM A-53 or A-106 schedule 40 black carbon steel, ASTM A-53 or A-106 schedule 40 black carbon steel,  A-53 or A-106 schedule 40 black carbon steel, A-53 or A-106 schedule 40 black carbon steel,  or A-106 schedule 40 black carbon steel, or A-106 schedule 40 black carbon steel,  A-106 schedule 40 black carbon steel, A-106 schedule 40 black carbon steel,  schedule 40 black carbon steel, schedule 40 black carbon steel,  40 black carbon steel, 40 black carbon steel,  black carbon steel, black carbon steel,  carbon steel, carbon steel,  steel, steel, seamless or ERW with the following fittings: 3.1.1. For small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed For small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed   and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  1034 kPa]150 psi use 1034 kPa [150 psi] screwed 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  kPa]150 psi use 1034 kPa [150 psi] screwed kPa]150 psi use 1034 kPa [150 psi] screwed  psi use 1034 kPa [150 psi] screwed psi use 1034 kPa [150 psi] screwed  use 1034 kPa [150 psi] screwed use 1034 kPa [150 psi] screwed  1034 kPa [150 psi] screwed 1034 kPa [150 psi] screwed  kPa [150 psi] screwed kPa [150 psi] screwed  [150 psi] screwed [150 psi] screwed  psi] screwed psi] screwed  screwed screwed black malleable iron or 125# cast iron fittings. 3.1.2. For large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon For large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  and over to 1034 kPa [150 psi] use schedule 40 black carbon and over to 1034 kPa [150 psi] use schedule 40 black carbon  over to 1034 kPa [150 psi] use schedule 40 black carbon over to 1034 kPa [150 psi] use schedule 40 black carbon  to 1034 kPa [150 psi] use schedule 40 black carbon to 1034 kPa [150 psi] use schedule 40 black carbon  1034 kPa [150 psi] use schedule 40 black carbon 1034 kPa [150 psi] use schedule 40 black carbon  kPa [150 psi] use schedule 40 black carbon kPa [150 psi] use schedule 40 black carbon  [150 psi] use schedule 40 black carbon [150 psi] use schedule 40 black carbon  psi] use schedule 40 black carbon psi] use schedule 40 black carbon  use schedule 40 black carbon use schedule 40 black carbon  schedule 40 black carbon schedule 40 black carbon  40 black carbon 40 black carbon  black carbon black carbon  carbon carbon steel welded fittings. 3.1.3. For small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black For small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  in.]  and under to 2068 kPa [300 psi] use 300# screwed black in.]  and under to 2068 kPa [300 psi] use 300# screwed black   and under to 2068 kPa [300 psi] use 300# screwed black  and under to 2068 kPa [300 psi] use 300# screwed black and under to 2068 kPa [300 psi] use 300# screwed black  under to 2068 kPa [300 psi] use 300# screwed black under to 2068 kPa [300 psi] use 300# screwed black  to 2068 kPa [300 psi] use 300# screwed black to 2068 kPa [300 psi] use 300# screwed black  2068 kPa [300 psi] use 300# screwed black 2068 kPa [300 psi] use 300# screwed black  kPa [300 psi] use 300# screwed black kPa [300 psi] use 300# screwed black  [300 psi] use 300# screwed black [300 psi] use 300# screwed black  psi] use 300# screwed black psi] use 300# screwed black  use 300# screwed black use 300# screwed black  300# screwed black 300# screwed black  screwed black screwed black  black black malleable iron or 250# fittings cast iron fittings. 3.1.4. For large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel For large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  and over to 2068 kPa [300 psi] schedule 40 black carbon steel and over to 2068 kPa [300 psi] schedule 40 black carbon steel  over to 2068 kPa [300 psi] schedule 40 black carbon steel over to 2068 kPa [300 psi] schedule 40 black carbon steel  to 2068 kPa [300 psi] schedule 40 black carbon steel to 2068 kPa [300 psi] schedule 40 black carbon steel  2068 kPa [300 psi] schedule 40 black carbon steel 2068 kPa [300 psi] schedule 40 black carbon steel  kPa [300 psi] schedule 40 black carbon steel kPa [300 psi] schedule 40 black carbon steel  [300 psi] schedule 40 black carbon steel [300 psi] schedule 40 black carbon steel  psi] schedule 40 black carbon steel psi] schedule 40 black carbon steel  schedule 40 black carbon steel schedule 40 black carbon steel  40 black carbon steel 40 black carbon steel  black carbon steel black carbon steel  carbon steel carbon steel  steel steel welded fittings. 3.2. Use of grooved systems (Victaulic or equal) installed in accordance with the manufacturer Use of grooved systems (Victaulic or equal) installed in accordance with the manufacturer  of grooved systems (Victaulic or equal) installed in accordance with the manufacturer of grooved systems (Victaulic or equal) installed in accordance with the manufacturer  grooved systems (Victaulic or equal) installed in accordance with the manufacturer grooved systems (Victaulic or equal) installed in accordance with the manufacturer  systems (Victaulic or equal) installed in accordance with the manufacturer systems (Victaulic or equal) installed in accordance with the manufacturer  (Victaulic or equal) installed in accordance with the manufacturer (Victaulic or equal) installed in accordance with the manufacturer  or equal) installed in accordance with the manufacturer or equal) installed in accordance with the manufacturer  equal) installed in accordance with the manufacturer equal) installed in accordance with the manufacturer  installed in accordance with the manufacturer installed in accordance with the manufacturer  in accordance with the manufacturer in accordance with the manufacturer  accordance with the manufacturer accordance with the manufacturer  with the manufacturer with the manufacturer  the manufacturer the manufacturer  manufacturer manufacturer instructions, may be acceptable subject to approval by the owner and the engineer. Upon request  may be acceptable subject to approval by the owner and the engineer. Upon request may be acceptable subject to approval by the owner and the engineer. Upon request  be acceptable subject to approval by the owner and the engineer. Upon request be acceptable subject to approval by the owner and the engineer. Upon request  acceptable subject to approval by the owner and the engineer. Upon request acceptable subject to approval by the owner and the engineer. Upon request  subject to approval by the owner and the engineer. Upon request subject to approval by the owner and the engineer. Upon request  to approval by the owner and the engineer. Upon request to approval by the owner and the engineer. Upon request  approval by the owner and the engineer. Upon request approval by the owner and the engineer. Upon request  by the owner and the engineer. Upon request by the owner and the engineer. Upon request  the owner and the engineer. Upon request the owner and the engineer. Upon request  owner and the engineer. Upon request owner and the engineer. Upon request  and the engineer. Upon request and the engineer. Upon request  the engineer. Upon request the engineer. Upon request  engineer. Upon request engineer. Upon request  Upon request Upon request  request request provide savings. 3.3. Use of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, Use of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  small branches and run-outs is acceptable for 20mm [3/4 in.] and below, small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  branches and run-outs is acceptable for 20mm [3/4 in.] and below, branches and run-outs is acceptable for 20mm [3/4 in.] and below,  and run-outs is acceptable for 20mm [3/4 in.] and below, and run-outs is acceptable for 20mm [3/4 in.] and below,  run-outs is acceptable for 20mm [3/4 in.] and below, run-outs is acceptable for 20mm [3/4 in.] and below,  is acceptable for 20mm [3/4 in.] and below, is acceptable for 20mm [3/4 in.] and below,  acceptable for 20mm [3/4 in.] and below, acceptable for 20mm [3/4 in.] and below,  for 20mm [3/4 in.] and below, for 20mm [3/4 in.] and below,  20mm [3/4 in.] and below, 20mm [3/4 in.] and below,  [3/4 in.] and below, [3/4 in.] and below,  in.] and below, in.] and below,  and below, and below,  below, below, with type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  wrought copper fittings, and soldered joints for pressures up to 100 psig and wrought copper fittings, and soldered joints for pressures up to 100 psig and  copper fittings, and soldered joints for pressures up to 100 psig and copper fittings, and soldered joints for pressures up to 100 psig and  fittings, and soldered joints for pressures up to 100 psig and fittings, and soldered joints for pressures up to 100 psig and  and soldered joints for pressures up to 100 psig and and soldered joints for pressures up to 100 psig and  soldered joints for pressures up to 100 psig and soldered joints for pressures up to 100 psig and  joints for pressures up to 100 psig and joints for pressures up to 100 psig and  for pressures up to 100 psig and for pressures up to 100 psig and  pressures up to 100 psig and pressures up to 100 psig and  up to 100 psig and up to 100 psig and  to 100 psig and to 100 psig and  100 psig and 100 psig and  psig and psig and  and and silver soldering for higher pressures. 3.4. Valves: (part numbers listed): Valves: (part numbers listed): 3.4.1. To 1379 kPa [200 psi] working pressure, up to 50mm [2 in.] - soldered or threaded To 1379 kPa [200 psi] working pressure, up to 50mm [2 in.] - soldered or threaded 3.4.1.1. Gate Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, Gate Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  bronze body to ASTM-B62, solid wedge disc, bronze trim, bronze body to ASTM-B62, solid wedge disc, bronze trim,  body to ASTM-B62, solid wedge disc, bronze trim, body to ASTM-B62, solid wedge disc, bronze trim,  to ASTM-B62, solid wedge disc, bronze trim, to ASTM-B62, solid wedge disc, bronze trim,  ASTM-B62, solid wedge disc, bronze trim, ASTM-B62, solid wedge disc, bronze trim,  solid wedge disc, bronze trim, solid wedge disc, bronze trim,  wedge disc, bronze trim, wedge disc, bronze trim,  disc, bronze trim, disc, bronze trim,  bronze trim, bronze trim,  trim, trim, rising stem. (Soldered - Kitz 44, Threaded - Kitz 24) 3.4.1.2. Globe Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. Globe Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  rated, bronze body to ASTM-B62, bronze trime, rising stem. rated, bronze body to ASTM-B62, bronze trime, rising stem.  bronze body to ASTM-B62, bronze trime, rising stem. bronze body to ASTM-B62, bronze trime, rising stem.  body to ASTM-B62, bronze trime, rising stem. body to ASTM-B62, bronze trime, rising stem.  to ASTM-B62, bronze trime, rising stem. to ASTM-B62, bronze trime, rising stem.  ASTM-B62, bronze trime, rising stem. ASTM-B62, bronze trime, rising stem.  bronze trime, rising stem. bronze trime, rising stem.  trime, rising stem. trime, rising stem.  rising stem. rising stem.  stem. stem. (Soldered - Kitz 12, Threaded - Kitz 11) 3.4.1.3. Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  W.O.G. rated, two piece full port brass body (C37700), solid chrome plated W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  rated, two piece full port brass body (C37700), solid chrome plated rated, two piece full port brass body (C37700), solid chrome plated  two piece full port brass body (C37700), solid chrome plated two piece full port brass body (C37700), solid chrome plated  piece full port brass body (C37700), solid chrome plated piece full port brass body (C37700), solid chrome plated  full port brass body (C37700), solid chrome plated full port brass body (C37700), solid chrome plated  port brass body (C37700), solid chrome plated port brass body (C37700), solid chrome plated  brass body (C37700), solid chrome plated brass body (C37700), solid chrome plated  body (C37700), solid chrome plated body (C37700), solid chrome plated  (C37700), solid chrome plated (C37700), solid chrome plated  solid chrome plated solid chrome plated  chrome plated chrome plated  plated plated brass ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   stem seals, lever operated. (Soldered - Kitz 59, Threaded -  stem seals, lever operated. (Soldered - Kitz 59, Threaded -   seals, lever operated. (Soldered - Kitz 59, Threaded -  seals, lever operated. (Soldered - Kitz 59, Threaded -   lever operated. (Soldered - Kitz 59, Threaded -  lever operated. (Soldered - Kitz 59, Threaded -   operated. (Soldered - Kitz 59, Threaded -  operated. (Soldered - Kitz 59, Threaded -   (Soldered - Kitz 59, Threaded -  (Soldered - Kitz 59, Threaded -   - Kitz 59, Threaded -  - Kitz 59, Threaded -   Kitz 59, Threaded -  Kitz 59, Threaded -   59, Threaded -  59, Threaded -   Threaded -  Threaded -   -  -  Kitz 58) 3.4.1.4. Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  rated, bronze body to ASTM B62 , bronze trim, Y pattern. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  bronze body to ASTM B62 , bronze trim, Y pattern. bronze body to ASTM B62 , bronze trim, Y pattern.  body to ASTM B62 , bronze trim, Y pattern. body to ASTM B62 , bronze trim, Y pattern.  to ASTM B62 , bronze trim, Y pattern. to ASTM B62 , bronze trim, Y pattern.  ASTM B62 , bronze trim, Y pattern. ASTM B62 , bronze trim, Y pattern.  B62 , bronze trim, Y pattern. B62 , bronze trim, Y pattern.  , bronze trim, Y pattern. , bronze trim, Y pattern.  bronze trim, Y pattern. bronze trim, Y pattern.  trim, Y pattern. trim, Y pattern.  Y pattern. Y pattern.  pattern. pattern. (Soldered - Kitz 23, Threaded - Kitz 22) 3.4.2. To 1379 kPa [200 psi], 65mm [2-1/2 in.] and larger - flanged To 1379 kPa [200 psi], 65mm [2-1/2 in.] and larger - flanged 3.4.2.1. Gate Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Gate Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   cast iron body to ASTM A126 class B, bronze trim, OS&Y  cast iron body to ASTM A126 class B, bronze trim, OS&Y   iron body to ASTM A126 class B, bronze trim, OS&Y  iron body to ASTM A126 class B, bronze trim, OS&Y   body to ASTM A126 class B, bronze trim, OS&Y  body to ASTM A126 class B, bronze trim, OS&Y   to ASTM A126 class B, bronze trim, OS&Y  to ASTM A126 class B, bronze trim, OS&Y   ASTM A126 class B, bronze trim, OS&Y  ASTM A126 class B, bronze trim, OS&Y   A126 class B, bronze trim, OS&Y  A126 class B, bronze trim, OS&Y   class B, bronze trim, OS&Y  class B, bronze trim, OS&Y   B, bronze trim, OS&Y  B, bronze trim, OS&Y   bronze trim, OS&Y  bronze trim, OS&Y   trim, OS&Y  trim, OS&Y   OS&Y  OS&Y  (Kitz 72) 3.4.2.2. Globe Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y Globe Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  cast iron body to ASTM A126 class B, bronze trim, OS&Y cast iron body to ASTM A126 class B, bronze trim, OS&Y  iron body to ASTM A126 class B, bronze trim, OS&Y iron body to ASTM A126 class B, bronze trim, OS&Y  body to ASTM A126 class B, bronze trim, OS&Y body to ASTM A126 class B, bronze trim, OS&Y  to ASTM A126 class B, bronze trim, OS&Y to ASTM A126 class B, bronze trim, OS&Y  ASTM A126 class B, bronze trim, OS&Y ASTM A126 class B, bronze trim, OS&Y  A126 class B, bronze trim, OS&Y A126 class B, bronze trim, OS&Y  class B, bronze trim, OS&Y class B, bronze trim, OS&Y  B, bronze trim, OS&Y B, bronze trim, OS&Y  bronze trim, OS&Y bronze trim, OS&Y  trim, OS&Y trim, OS&Y  OS&Y OS&Y (Kitz 76) 3.4.2.3. Ball Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy Ball Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  rated, two piece full port, cast iron ASTM 126 class B body, epoxy rated, two piece full port, cast iron ASTM 126 class B body, epoxy  two piece full port, cast iron ASTM 126 class B body, epoxy two piece full port, cast iron ASTM 126 class B body, epoxy  piece full port, cast iron ASTM 126 class B body, epoxy piece full port, cast iron ASTM 126 class B body, epoxy  full port, cast iron ASTM 126 class B body, epoxy full port, cast iron ASTM 126 class B body, epoxy  port, cast iron ASTM 126 class B body, epoxy port, cast iron ASTM 126 class B body, epoxy  cast iron ASTM 126 class B body, epoxy cast iron ASTM 126 class B body, epoxy  iron ASTM 126 class B body, epoxy iron ASTM 126 class B body, epoxy  ASTM 126 class B body, epoxy ASTM 126 class B body, epoxy  126 class B body, epoxy 126 class B body, epoxy  class B body, epoxy class B body, epoxy  B body, epoxy B body, epoxy  body, epoxy body, epoxy  epoxy epoxy coated to NSF 61, teflon fused ball, RPTFE seats, seals, and packing, lever or gear operated. 3.4.2.4. Butterfly Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, Butterfly Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  rated, ductile iron body, aluminum bronze disc, stainless steel stem, rated, ductile iron body, aluminum bronze disc, stainless steel stem,  ductile iron body, aluminum bronze disc, stainless steel stem, ductile iron body, aluminum bronze disc, stainless steel stem,  iron body, aluminum bronze disc, stainless steel stem, iron body, aluminum bronze disc, stainless steel stem,  body, aluminum bronze disc, stainless steel stem, body, aluminum bronze disc, stainless steel stem,  aluminum bronze disc, stainless steel stem, aluminum bronze disc, stainless steel stem,  bronze disc, stainless steel stem, bronze disc, stainless steel stem,  disc, stainless steel stem, disc, stainless steel stem,  stainless steel stem, stainless steel stem,  steel stem, steel stem,  stem, stem, moulded or cartridge style seats (EPDM). Valve to be rated for full dead end service with the  or cartridge style seats (EPDM). Valve to be rated for full dead end service with the or cartridge style seats (EPDM). Valve to be rated for full dead end service with the  cartridge style seats (EPDM). Valve to be rated for full dead end service with the cartridge style seats (EPDM). Valve to be rated for full dead end service with the  style seats (EPDM). Valve to be rated for full dead end service with the style seats (EPDM). Valve to be rated for full dead end service with the  seats (EPDM). Valve to be rated for full dead end service with the seats (EPDM). Valve to be rated for full dead end service with the  (EPDM). Valve to be rated for full dead end service with the (EPDM). Valve to be rated for full dead end service with the  Valve to be rated for full dead end service with the Valve to be rated for full dead end service with the  to be rated for full dead end service with the to be rated for full dead end service with the  be rated for full dead end service with the be rated for full dead end service with the  rated for full dead end service with the rated for full dead end service with the  for full dead end service with the for full dead end service with the  full dead end service with the full dead end service with the  dead end service with the dead end service with the  end service with the end service with the  service with the service with the  with the with the  the the downstream flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.  flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   removed. Lever operated to 6", gear operated 8" and over, LUG pattern.  removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   Lever operated to 6", gear operated 8" and over, LUG pattern.  Lever operated to 6", gear operated 8" and over, LUG pattern.   operated to 6", gear operated 8" and over, LUG pattern.  operated to 6", gear operated 8" and over, LUG pattern.   to 6", gear operated 8" and over, LUG pattern.  to 6", gear operated 8" and over, LUG pattern.   6", gear operated 8" and over, LUG pattern.  6", gear operated 8" and over, LUG pattern.   gear operated 8" and over, LUG pattern.  gear operated 8" and over, LUG pattern.   operated 8" and over, LUG pattern.  operated 8" and over, LUG pattern.   8" and over, LUG pattern.  8" and over, LUG pattern.   and over, LUG pattern.  and over, LUG pattern.   over, LUG pattern.  over, LUG pattern.   LUG pattern.  LUG pattern.   pattern.  pattern.  (Lever operated - Kitz 6122EL, Gear operated - Kitz 6122EG) 3.4.2.5. Check Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. Check Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  cast iron body to ASTM A126, bronze trim, bolted bonnet. cast iron body to ASTM A126, bronze trim, bolted bonnet.  iron body to ASTM A126, bronze trim, bolted bonnet. iron body to ASTM A126, bronze trim, bolted bonnet.  body to ASTM A126, bronze trim, bolted bonnet. body to ASTM A126, bronze trim, bolted bonnet.  to ASTM A126, bronze trim, bolted bonnet. to ASTM A126, bronze trim, bolted bonnet.  ASTM A126, bronze trim, bolted bonnet. ASTM A126, bronze trim, bolted bonnet.  A126, bronze trim, bolted bonnet. A126, bronze trim, bolted bonnet.  bronze trim, bolted bonnet. bronze trim, bolted bonnet.  trim, bolted bonnet. trim, bolted bonnet.  bolted bonnet. bolted bonnet.  bonnet. bonnet. (Flanged - Kitz 78) 3.5. Butterfly valves are to be molded or cartridge style only. Butterfly valves are to be molded or cartridge style only. 3.6. Ball valves are to be solid ball style only. Ball valves are to be solid ball style only. 3.7. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. 3.8. Provide 20 mm [3/4" in.] hose end drain valves with cap and chain at all system low points. Provide 20 mm [3/4" in.] hose end drain valves with cap and chain at all system low points. 3.9. Provide di-electric couplings for connection of dissimilar piping materials. Provide di-electric couplings for connection of dissimilar piping materials. 3.10. Provide circuit balancing valves as required to balance water flow. Circuit balancing valves shall be Provide circuit balancing valves as required to balance water flow. Circuit balancing valves shall be  circuit balancing valves as required to balance water flow. Circuit balancing valves shall be circuit balancing valves as required to balance water flow. Circuit balancing valves shall be  balancing valves as required to balance water flow. Circuit balancing valves shall be balancing valves as required to balance water flow. Circuit balancing valves shall be  valves as required to balance water flow. Circuit balancing valves shall be valves as required to balance water flow. Circuit balancing valves shall be  as required to balance water flow. Circuit balancing valves shall be as required to balance water flow. Circuit balancing valves shall be  required to balance water flow. Circuit balancing valves shall be required to balance water flow. Circuit balancing valves shall be  to balance water flow. Circuit balancing valves shall be to balance water flow. Circuit balancing valves shall be  balance water flow. Circuit balancing valves shall be balance water flow. Circuit balancing valves shall be  water flow. Circuit balancing valves shall be water flow. Circuit balancing valves shall be  flow. Circuit balancing valves shall be flow. Circuit balancing valves shall be  Circuit balancing valves shall be Circuit balancing valves shall be  balancing valves shall be balancing valves shall be  valves shall be valves shall be  shall be shall be  be be Armstrong Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  - Y pattern style, all metal, with soldered or screwed connections, built-in - Y pattern style, all metal, with soldered or screwed connections, built-in  Y pattern style, all metal, with soldered or screwed connections, built-in Y pattern style, all metal, with soldered or screwed connections, built-in  pattern style, all metal, with soldered or screwed connections, built-in pattern style, all metal, with soldered or screwed connections, built-in  style, all metal, with soldered or screwed connections, built-in style, all metal, with soldered or screwed connections, built-in  all metal, with soldered or screwed connections, built-in all metal, with soldered or screwed connections, built-in  metal, with soldered or screwed connections, built-in metal, with soldered or screwed connections, built-in  with soldered or screwed connections, built-in with soldered or screwed connections, built-in  soldered or screwed connections, built-in soldered or screwed connections, built-in  or screwed connections, built-in or screwed connections, built-in  screwed connections, built-in screwed connections, built-in  connections, built-in connections, built-in  built-in built-in drain connection with shut off valve and protective caps and integral valve insulation. Provide for  connection with shut off valve and protective caps and integral valve insulation. Provide for connection with shut off valve and protective caps and integral valve insulation. Provide for  with shut off valve and protective caps and integral valve insulation. Provide for with shut off valve and protective caps and integral valve insulation. Provide for  shut off valve and protective caps and integral valve insulation. Provide for shut off valve and protective caps and integral valve insulation. Provide for  off valve and protective caps and integral valve insulation. Provide for off valve and protective caps and integral valve insulation. Provide for  valve and protective caps and integral valve insulation. Provide for valve and protective caps and integral valve insulation. Provide for  and protective caps and integral valve insulation. Provide for and protective caps and integral valve insulation. Provide for  protective caps and integral valve insulation. Provide for protective caps and integral valve insulation. Provide for  caps and integral valve insulation. Provide for caps and integral valve insulation. Provide for  and integral valve insulation. Provide for and integral valve insulation. Provide for  integral valve insulation. Provide for integral valve insulation. Provide for  valve insulation. Provide for valve insulation. Provide for  insulation. Provide for insulation. Provide for  Provide for Provide for  for for each valve: - Vernier type handwheel settings for precision flow balancing. - Positive shut off valve with no drip seat and plug type stem with Teflon disc. - Tamper proof hidden memory. 3.11. Positive shut off metering valves with connections for portable meter. Provide one (1) portable meter Positive shut off metering valves with connections for portable meter. Provide one (1) portable meter  shut off metering valves with connections for portable meter. Provide one (1) portable meter shut off metering valves with connections for portable meter. Provide one (1) portable meter  off metering valves with connections for portable meter. Provide one (1) portable meter off metering valves with connections for portable meter. Provide one (1) portable meter  metering valves with connections for portable meter. Provide one (1) portable meter metering valves with connections for portable meter. Provide one (1) portable meter  valves with connections for portable meter. Provide one (1) portable meter valves with connections for portable meter. Provide one (1) portable meter  with connections for portable meter. Provide one (1) portable meter with connections for portable meter. Provide one (1) portable meter  connections for portable meter. Provide one (1) portable meter connections for portable meter. Provide one (1) portable meter  for portable meter. Provide one (1) portable meter for portable meter. Provide one (1) portable meter  portable meter. Provide one (1) portable meter portable meter. Provide one (1) portable meter  meter. Provide one (1) portable meter meter. Provide one (1) portable meter  Provide one (1) portable meter Provide one (1) portable meter  one (1) portable meter one (1) portable meter  (1) portable meter (1) portable meter  portable meter portable meter  meter meter and turn over to tenant at end of project. 3.12. Select circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] Select circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  to give a pressure drop at 100% open between 3.0 kPa [1 ft.] to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  give a pressure drop at 100% open between 3.0 kPa [1 ft.] give a pressure drop at 100% open between 3.0 kPa [1 ft.]  a pressure drop at 100% open between 3.0 kPa [1 ft.] a pressure drop at 100% open between 3.0 kPa [1 ft.]  pressure drop at 100% open between 3.0 kPa [1 ft.] pressure drop at 100% open between 3.0 kPa [1 ft.]  drop at 100% open between 3.0 kPa [1 ft.] drop at 100% open between 3.0 kPa [1 ft.]  at 100% open between 3.0 kPa [1 ft.] at 100% open between 3.0 kPa [1 ft.]  100% open between 3.0 kPa [1 ft.] 100% open between 3.0 kPa [1 ft.]  open between 3.0 kPa [1 ft.] open between 3.0 kPa [1 ft.]  between 3.0 kPa [1 ft.] between 3.0 kPa [1 ft.]  3.0 kPa [1 ft.] 3.0 kPa [1 ft.]  kPa [1 ft.] kPa [1 ft.]  [1 ft.] [1 ft.]  ft.] ft.] and 21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum 21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  [7 ft.].  Select valves location remote from the pumps in the circuit near minimum [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  ft.].  Select valves location remote from the pumps in the circuit near minimum ft.].  Select valves location remote from the pumps in the circuit near minimum   Select valves location remote from the pumps in the circuit near minimum  Select valves location remote from the pumps in the circuit near minimum Select valves location remote from the pumps in the circuit near minimum  valves location remote from the pumps in the circuit near minimum valves location remote from the pumps in the circuit near minimum  location remote from the pumps in the circuit near minimum location remote from the pumps in the circuit near minimum  remote from the pumps in the circuit near minimum remote from the pumps in the circuit near minimum  from the pumps in the circuit near minimum from the pumps in the circuit near minimum  the pumps in the circuit near minimum the pumps in the circuit near minimum  pumps in the circuit near minimum pumps in the circuit near minimum  in the circuit near minimum in the circuit near minimum  the circuit near minimum the circuit near minimum  circuit near minimum circuit near minimum  near minimum near minimum  minimum minimum pressure drop and those located near the pumps at higher pressure drops. 3.13. Provide safety and relief valves for all closed water systems. Pipe relief to nearest floor drain. Provide safety and relief valves for all closed water systems. Pipe relief to nearest floor drain.  safety and relief valves for all closed water systems. Pipe relief to nearest floor drain. safety and relief valves for all closed water systems. Pipe relief to nearest floor drain.  and relief valves for all closed water systems. Pipe relief to nearest floor drain. and relief valves for all closed water systems. Pipe relief to nearest floor drain.  relief valves for all closed water systems. Pipe relief to nearest floor drain. relief valves for all closed water systems. Pipe relief to nearest floor drain.  valves for all closed water systems. Pipe relief to nearest floor drain. valves for all closed water systems. Pipe relief to nearest floor drain.  for all closed water systems. Pipe relief to nearest floor drain. for all closed water systems. Pipe relief to nearest floor drain.  all closed water systems. Pipe relief to nearest floor drain. all closed water systems. Pipe relief to nearest floor drain.  closed water systems. Pipe relief to nearest floor drain. closed water systems. Pipe relief to nearest floor drain.  water systems. Pipe relief to nearest floor drain. water systems. Pipe relief to nearest floor drain.  systems. Pipe relief to nearest floor drain. systems. Pipe relief to nearest floor drain.  Pipe relief to nearest floor drain. Pipe relief to nearest floor drain.  relief to nearest floor drain. relief to nearest floor drain.  to nearest floor drain. to nearest floor drain.  nearest floor drain. nearest floor drain.  floor drain. floor drain.  drain. drain. Provide Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  [150 psig] at 99°C [210°F] ASTM rated, cast iron body [150 psig] at 99°C [210°F] ASTM rated, cast iron body  psig] at 99°C [210°F] ASTM rated, cast iron body psig] at 99°C [210°F] ASTM rated, cast iron body  at 99°C [210°F] ASTM rated, cast iron body at 99°C [210°F] ASTM rated, cast iron body  99°C [210°F] ASTM rated, cast iron body 99°C [210°F] ASTM rated, cast iron body  [210°F] ASTM rated, cast iron body [210°F] ASTM rated, cast iron body  ASTM rated, cast iron body ASTM rated, cast iron body  rated, cast iron body rated, cast iron body  cast iron body cast iron body  iron body iron body  body body bronze disc and seat, steel spindle assembly, carbon steel spring. 3.14. Provide strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze Provide strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze  strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze  upstream of each pump and where indicated on drawings. Strainers shall be bronze upstream of each pump and where indicated on drawings. Strainers shall be bronze  of each pump and where indicated on drawings. Strainers shall be bronze of each pump and where indicated on drawings. Strainers shall be bronze  each pump and where indicated on drawings. Strainers shall be bronze each pump and where indicated on drawings. Strainers shall be bronze  pump and where indicated on drawings. Strainers shall be bronze pump and where indicated on drawings. Strainers shall be bronze  and where indicated on drawings. Strainers shall be bronze and where indicated on drawings. Strainers shall be bronze  where indicated on drawings. Strainers shall be bronze where indicated on drawings. Strainers shall be bronze  indicated on drawings. Strainers shall be bronze indicated on drawings. Strainers shall be bronze  on drawings. Strainers shall be bronze on drawings. Strainers shall be bronze  drawings. Strainers shall be bronze drawings. Strainers shall be bronze  Strainers shall be bronze Strainers shall be bronze  shall be bronze shall be bronze  be bronze be bronze  bronze bronze body type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  stainless steel screens with 1.6 mm [1/16 in.<-] perforations stainless steel screens with 1.6 mm [1/16 in.<-] perforations  steel screens with 1.6 mm [1/16 in.<-] perforations steel screens with 1.6 mm [1/16 in.<-] perforations  screens with 1.6 mm [1/16 in.<-] perforations screens with 1.6 mm [1/16 in.<-] perforations  with 1.6 mm [1/16 in.<-] perforations with 1.6 mm [1/16 in.<-] perforations  1.6 mm [1/16 in.<-] perforations 1.6 mm [1/16 in.<-] perforations  mm [1/16 in.<-] perforations mm [1/16 in.<-] perforations  [1/16 in.<-] perforations [1/16 in.<-] perforations  in.<-] perforations in.<-] perforations  perforations perforations and capable of system pressure of 860 kPa [125 PSI]. 3.15. Automatic air vents and collecting chambers Spirax 13W shall be provided at all high points of Automatic air vents and collecting chambers Spirax 13W shall be provided at all high points of  air vents and collecting chambers Spirax 13W shall be provided at all high points of air vents and collecting chambers Spirax 13W shall be provided at all high points of  vents and collecting chambers Spirax 13W shall be provided at all high points of vents and collecting chambers Spirax 13W shall be provided at all high points of  and collecting chambers Spirax 13W shall be provided at all high points of and collecting chambers Spirax 13W shall be provided at all high points of  collecting chambers Spirax 13W shall be provided at all high points of collecting chambers Spirax 13W shall be provided at all high points of  chambers Spirax 13W shall be provided at all high points of chambers Spirax 13W shall be provided at all high points of  Spirax 13W shall be provided at all high points of Spirax 13W shall be provided at all high points of  13W shall be provided at all high points of 13W shall be provided at all high points of  shall be provided at all high points of shall be provided at all high points of  be provided at all high points of be provided at all high points of  provided at all high points of provided at all high points of  at all high points of at all high points of  all high points of all high points of  high points of high points of  points of points of  of of piping system. Ensure ratings are compatible with system pressure. 3.16. Insulation shall be provided to match base building standards or refer to insulation section. Insulation shall be provided to match base building standards or refer to insulation section. 3.17. Provide 40% glycol solution for radiant heating systems. Provide 40% glycol solution for radiant heating systems. 3.18. Flush clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during Flush clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  all HVAC piping systems. Bypass and isolate any equipment that may be damaged during all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  HVAC piping systems. Bypass and isolate any equipment that may be damaged during HVAC piping systems. Bypass and isolate any equipment that may be damaged during  piping systems. Bypass and isolate any equipment that may be damaged during piping systems. Bypass and isolate any equipment that may be damaged during  systems. Bypass and isolate any equipment that may be damaged during systems. Bypass and isolate any equipment that may be damaged during  Bypass and isolate any equipment that may be damaged during Bypass and isolate any equipment that may be damaged during  and isolate any equipment that may be damaged during and isolate any equipment that may be damaged during  isolate any equipment that may be damaged during isolate any equipment that may be damaged during  any equipment that may be damaged during any equipment that may be damaged during  equipment that may be damaged during equipment that may be damaged during  that may be damaged during that may be damaged during  may be damaged during may be damaged during  be damaged during be damaged during  damaged during damaged during  during during the flushing process. After flushing process, clean all strainers and check all low points to ensure  flushing process. After flushing process, clean all strainers and check all low points to ensure flushing process. After flushing process, clean all strainers and check all low points to ensure  process. After flushing process, clean all strainers and check all low points to ensure process. After flushing process, clean all strainers and check all low points to ensure  After flushing process, clean all strainers and check all low points to ensure After flushing process, clean all strainers and check all low points to ensure  flushing process, clean all strainers and check all low points to ensure flushing process, clean all strainers and check all low points to ensure  process, clean all strainers and check all low points to ensure process, clean all strainers and check all low points to ensure  clean all strainers and check all low points to ensure clean all strainers and check all low points to ensure  all strainers and check all low points to ensure all strainers and check all low points to ensure  strainers and check all low points to ensure strainers and check all low points to ensure  and check all low points to ensure and check all low points to ensure  check all low points to ensure check all low points to ensure  all low points to ensure all low points to ensure  low points to ensure low points to ensure  points to ensure points to ensure  to ensure to ensure  ensure ensure removal of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  all loose dirt. Chemically clean all piping systems utilizing low foaming chemical all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  loose dirt. Chemically clean all piping systems utilizing low foaming chemical loose dirt. Chemically clean all piping systems utilizing low foaming chemical  dirt. Chemically clean all piping systems utilizing low foaming chemical dirt. Chemically clean all piping systems utilizing low foaming chemical  Chemically clean all piping systems utilizing low foaming chemical Chemically clean all piping systems utilizing low foaming chemical  clean all piping systems utilizing low foaming chemical clean all piping systems utilizing low foaming chemical  all piping systems utilizing low foaming chemical all piping systems utilizing low foaming chemical  piping systems utilizing low foaming chemical piping systems utilizing low foaming chemical  systems utilizing low foaming chemical systems utilizing low foaming chemical  utilizing low foaming chemical utilizing low foaming chemical  low foaming chemical low foaming chemical  foaming chemical foaming chemical  chemical chemical detergents which shall not adversely affect system components. After flushing and cleaning, pressure  which shall not adversely affect system components. After flushing and cleaning, pressure which shall not adversely affect system components. After flushing and cleaning, pressure  shall not adversely affect system components. After flushing and cleaning, pressure shall not adversely affect system components. After flushing and cleaning, pressure  not adversely affect system components. After flushing and cleaning, pressure not adversely affect system components. After flushing and cleaning, pressure  adversely affect system components. After flushing and cleaning, pressure adversely affect system components. After flushing and cleaning, pressure  affect system components. After flushing and cleaning, pressure affect system components. After flushing and cleaning, pressure  system components. After flushing and cleaning, pressure system components. After flushing and cleaning, pressure  components. After flushing and cleaning, pressure components. After flushing and cleaning, pressure  After flushing and cleaning, pressure After flushing and cleaning, pressure  flushing and cleaning, pressure flushing and cleaning, pressure  and cleaning, pressure and cleaning, pressure  cleaning, pressure cleaning, pressure  pressure pressure test all HVAC piping systems. 3.19. Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance  ULC classified firestopping products by 3M or Hilti which have been tested in accordance ULC classified firestopping products by 3M or Hilti which have been tested in accordance  classified firestopping products by 3M or Hilti which have been tested in accordance classified firestopping products by 3M or Hilti which have been tested in accordance  firestopping products by 3M or Hilti which have been tested in accordance firestopping products by 3M or Hilti which have been tested in accordance  products by 3M or Hilti which have been tested in accordance products by 3M or Hilti which have been tested in accordance  by 3M or Hilti which have been tested in accordance by 3M or Hilti which have been tested in accordance  3M or Hilti which have been tested in accordance 3M or Hilti which have been tested in accordance  or Hilti which have been tested in accordance or Hilti which have been tested in accordance  Hilti which have been tested in accordance Hilti which have been tested in accordance  which have been tested in accordance which have been tested in accordance  have been tested in accordance have been tested in accordance  been tested in accordance been tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance with CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  install firestopping systems in accordance with the appropriate ULC system number install firestopping systems in accordance with the appropriate ULC system number  firestopping systems in accordance with the appropriate ULC system number firestopping systems in accordance with the appropriate ULC system number  systems in accordance with the appropriate ULC system number systems in accordance with the appropriate ULC system number  in accordance with the appropriate ULC system number in accordance with the appropriate ULC system number  accordance with the appropriate ULC system number accordance with the appropriate ULC system number  with the appropriate ULC system number with the appropriate ULC system number  the appropriate ULC system number the appropriate ULC system number  appropriate ULC system number appropriate ULC system number  ULC system number ULC system number  system number system number  number number for the products and type of penetration. 3.20. Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  that fire ratings of floors and walls are maintained, fill spaces between openings and pipes that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  fire ratings of floors and walls are maintained, fill spaces between openings and pipes fire ratings of floors and walls are maintained, fill spaces between openings and pipes  ratings of floors and walls are maintained, fill spaces between openings and pipes ratings of floors and walls are maintained, fill spaces between openings and pipes  of floors and walls are maintained, fill spaces between openings and pipes of floors and walls are maintained, fill spaces between openings and pipes  floors and walls are maintained, fill spaces between openings and pipes floors and walls are maintained, fill spaces between openings and pipes  and walls are maintained, fill spaces between openings and pipes and walls are maintained, fill spaces between openings and pipes  walls are maintained, fill spaces between openings and pipes walls are maintained, fill spaces between openings and pipes  are maintained, fill spaces between openings and pipes are maintained, fill spaces between openings and pipes  maintained, fill spaces between openings and pipes maintained, fill spaces between openings and pipes  fill spaces between openings and pipes fill spaces between openings and pipes  spaces between openings and pipes spaces between openings and pipes  between openings and pipes between openings and pipes  openings and pipes openings and pipes  and pipes and pipes  pipes pipes passing through fire separations. 4. GAS PIPING SYSTEMS  GAS PIPING SYSTEMS  4.1. Provide all labour, materials, products, equipment and services to supply and install the natural gas Provide all labour, materials, products, equipment and services to supply and install the natural gas  all labour, materials, products, equipment and services to supply and install the natural gas all labour, materials, products, equipment and services to supply and install the natural gas  labour, materials, products, equipment and services to supply and install the natural gas labour, materials, products, equipment and services to supply and install the natural gas  materials, products, equipment and services to supply and install the natural gas materials, products, equipment and services to supply and install the natural gas  products, equipment and services to supply and install the natural gas products, equipment and services to supply and install the natural gas  equipment and services to supply and install the natural gas equipment and services to supply and install the natural gas  and services to supply and install the natural gas and services to supply and install the natural gas  services to supply and install the natural gas services to supply and install the natural gas  to supply and install the natural gas to supply and install the natural gas  supply and install the natural gas supply and install the natural gas  and install the natural gas and install the natural gas  install the natural gas install the natural gas  the natural gas the natural gas  natural gas natural gas  gas gas piping system indicated on the Drawings and specified in this Section of the Specifications.  4.2. Install natural gas system only with fitters certified to Natural Gas and Propane Installation Code Install natural gas system only with fitters certified to Natural Gas and Propane Installation Code  natural gas system only with fitters certified to Natural Gas and Propane Installation Code natural gas system only with fitters certified to Natural Gas and Propane Installation Code  gas system only with fitters certified to Natural Gas and Propane Installation Code gas system only with fitters certified to Natural Gas and Propane Installation Code  system only with fitters certified to Natural Gas and Propane Installation Code system only with fitters certified to Natural Gas and Propane Installation Code  only with fitters certified to Natural Gas and Propane Installation Code only with fitters certified to Natural Gas and Propane Installation Code  with fitters certified to Natural Gas and Propane Installation Code with fitters certified to Natural Gas and Propane Installation Code  fitters certified to Natural Gas and Propane Installation Code fitters certified to Natural Gas and Propane Installation Code  certified to Natural Gas and Propane Installation Code certified to Natural Gas and Propane Installation Code  to Natural Gas and Propane Installation Code to Natural Gas and Propane Installation Code  Natural Gas and Propane Installation Code Natural Gas and Propane Installation Code  Gas and Propane Installation Code Gas and Propane Installation Code  and Propane Installation Code and Propane Installation Code  Propane Installation Code Propane Installation Code  Installation Code Installation Code  Code Code requirements.  4.3. If necessary, arrange and pay for a gas service to the building, including regulating station gas If necessary, arrange and pay for a gas service to the building, including regulating station gas  necessary, arrange and pay for a gas service to the building, including regulating station gas necessary, arrange and pay for a gas service to the building, including regulating station gas  arrange and pay for a gas service to the building, including regulating station gas arrange and pay for a gas service to the building, including regulating station gas  and pay for a gas service to the building, including regulating station gas and pay for a gas service to the building, including regulating station gas  pay for a gas service to the building, including regulating station gas pay for a gas service to the building, including regulating station gas  for a gas service to the building, including regulating station gas for a gas service to the building, including regulating station gas  a gas service to the building, including regulating station gas a gas service to the building, including regulating station gas  gas service to the building, including regulating station gas gas service to the building, including regulating station gas  service to the building, including regulating station gas service to the building, including regulating station gas  to the building, including regulating station gas to the building, including regulating station gas  the building, including regulating station gas the building, including regulating station gas  building, including regulating station gas building, including regulating station gas  including regulating station gas including regulating station gas  regulating station gas regulating station gas  station gas station gas  gas gas meter, and associated accessories. 4.4. Provide all equipment and materials required for the building natural gas distribution systems in Provide all equipment and materials required for the building natural gas distribution systems in  all equipment and materials required for the building natural gas distribution systems in all equipment and materials required for the building natural gas distribution systems in  equipment and materials required for the building natural gas distribution systems in equipment and materials required for the building natural gas distribution systems in  and materials required for the building natural gas distribution systems in and materials required for the building natural gas distribution systems in  materials required for the building natural gas distribution systems in materials required for the building natural gas distribution systems in  required for the building natural gas distribution systems in required for the building natural gas distribution systems in  for the building natural gas distribution systems in for the building natural gas distribution systems in  the building natural gas distribution systems in the building natural gas distribution systems in  building natural gas distribution systems in building natural gas distribution systems in  natural gas distribution systems in natural gas distribution systems in  gas distribution systems in gas distribution systems in  distribution systems in distribution systems in  systems in systems in  in in accordance with the requirements of the current version of Natural Gas and Propane Installation  with the requirements of the current version of Natural Gas and Propane Installation with the requirements of the current version of Natural Gas and Propane Installation  the requirements of the current version of Natural Gas and Propane Installation the requirements of the current version of Natural Gas and Propane Installation  requirements of the current version of Natural Gas and Propane Installation requirements of the current version of Natural Gas and Propane Installation  of the current version of Natural Gas and Propane Installation of the current version of Natural Gas and Propane Installation  the current version of Natural Gas and Propane Installation the current version of Natural Gas and Propane Installation  current version of Natural Gas and Propane Installation current version of Natural Gas and Propane Installation  version of Natural Gas and Propane Installation version of Natural Gas and Propane Installation  of Natural Gas and Propane Installation of Natural Gas and Propane Installation  Natural Gas and Propane Installation Natural Gas and Propane Installation  Gas and Propane Installation Gas and Propane Installation  and Propane Installation and Propane Installation  Propane Installation Propane Installation  Installation Installation Code.  4.5. Provide complete natural gas system, to CSA and CGA requirements Provide complete natural gas system, to CSA and CGA requirements 4.6. Steel gas piping: Steel gas piping: 4.6.1. Piping: ASTM A-53 schedule 40 seamless Piping: ASTM A-53 schedule 40 seamless 4.6.2. Joining Material: screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; Joining Material: screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  Material: screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; Material: screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  lead paste for {12mm} [1/2"] to {50mm} [2"]; lead paste for {12mm} [1/2"] to {50mm} [2"];  paste for {12mm} [1/2"] to {50mm} [2"]; paste for {12mm} [1/2"] to {50mm} [2"];  for {12mm} [1/2"] to {50mm} [2"]; for {12mm} [1/2"] to {50mm} [2"];  {12mm} [1/2"] to {50mm} [2"]; {12mm} [1/2"] to {50mm} [2"];  [1/2"] to {50mm} [2"]; [1/2"] to {50mm} [2"];  to {50mm} [2"]; to {50mm} [2"];  {50mm} [2"]; {50mm} [2"];  [2"]; [2"]; welded to CSA W47.1 for {65mm} [2-1/2"] and over 4.6.3. Fittings:  Fittings:  4.6.3.1. Malleable iron: screwed to ANSI B16.3, Class 150 for service pressures up to and including 861 Malleable iron: screwed to ANSI B16.3, Class 150 for service pressures up to and including 861  iron: screwed to ANSI B16.3, Class 150 for service pressures up to and including 861 iron: screwed to ANSI B16.3, Class 150 for service pressures up to and including 861  screwed to ANSI B16.3, Class 150 for service pressures up to and including 861 screwed to ANSI B16.3, Class 150 for service pressures up to and including 861  to ANSI B16.3, Class 150 for service pressures up to and including 861 to ANSI B16.3, Class 150 for service pressures up to and including 861  ANSI B16.3, Class 150 for service pressures up to and including 861 ANSI B16.3, Class 150 for service pressures up to and including 861  B16.3, Class 150 for service pressures up to and including 861 B16.3, Class 150 for service pressures up to and including 861  Class 150 for service pressures up to and including 861 Class 150 for service pressures up to and including 861  150 for service pressures up to and including 861 150 for service pressures up to and including 861  for service pressures up to and including 861 for service pressures up to and including 861  service pressures up to and including 861 service pressures up to and including 861  pressures up to and including 861 pressures up to and including 861  up to and including 861 up to and including 861  to and including 861 to and including 861  and including 861 and including 861  including 861 including 861  861 861 kPa. 4.6.3.2. Unions: malleable iron, brass to iron, ground seat, to ASTM A47M. Unions: malleable iron, brass to iron, ground seat, to ASTM A47M. 4.6.3.3. Nipples: schedule 40, to ASTM A53. Nipples: schedule 40, to ASTM A53. 4.7. Copper gas piping:  Copper gas piping:  4.7.1. Piping: Type "L" to ASTM B 75 / B 75M Piping: Type "L" to ASTM B 75 / B 75M 4.7.2. Joining Material: Brazing to ASTM B 75M Joining Material: Brazing to ASTM B 75M 4.7.3. Fittings: Wrought copper and copper alloy, solder type 1 to ANSI/ASME B16.22 Fittings: Wrought copper and copper alloy, solder type 1 to ANSI/ASME B16.22 4.8. Flange gaskets  shall me non-metallic flat type; Flange gaskets  shall me non-metallic flat type; 4.9. Manual shut-off valves shall be Full port, forged brass ball valve for two piece body construction Manual shut-off valves shall be Full port, forged brass ball valve for two piece body construction  shut-off valves shall be Full port, forged brass ball valve for two piece body construction shut-off valves shall be Full port, forged brass ball valve for two piece body construction  valves shall be Full port, forged brass ball valve for two piece body construction valves shall be Full port, forged brass ball valve for two piece body construction  shall be Full port, forged brass ball valve for two piece body construction shall be Full port, forged brass ball valve for two piece body construction  be Full port, forged brass ball valve for two piece body construction be Full port, forged brass ball valve for two piece body construction  Full port, forged brass ball valve for two piece body construction Full port, forged brass ball valve for two piece body construction  port, forged brass ball valve for two piece body construction port, forged brass ball valve for two piece body construction  forged brass ball valve for two piece body construction forged brass ball valve for two piece body construction  brass ball valve for two piece body construction brass ball valve for two piece body construction  ball valve for two piece body construction ball valve for two piece body construction  valve for two piece body construction valve for two piece body construction  for two piece body construction for two piece body construction  two piece body construction two piece body construction  piece body construction piece body construction  body construction body construction  construction construction complete with the following blowout-proof stem, adjustable packing gland, chrome-plated ball, class  with the following blowout-proof stem, adjustable packing gland, chrome-plated ball, class with the following blowout-proof stem, adjustable packing gland, chrome-plated ball, class  the following blowout-proof stem, adjustable packing gland, chrome-plated ball, class the following blowout-proof stem, adjustable packing gland, chrome-plated ball, class  following blowout-proof stem, adjustable packing gland, chrome-plated ball, class following blowout-proof stem, adjustable packing gland, chrome-plated ball, class  blowout-proof stem, adjustable packing gland, chrome-plated ball, class blowout-proof stem, adjustable packing gland, chrome-plated ball, class  stem, adjustable packing gland, chrome-plated ball, class stem, adjustable packing gland, chrome-plated ball, class  adjustable packing gland, chrome-plated ball, class adjustable packing gland, chrome-plated ball, class  packing gland, chrome-plated ball, class packing gland, chrome-plated ball, class  gland, chrome-plated ball, class gland, chrome-plated ball, class  chrome-plated ball, class chrome-plated ball, class  ball, class ball, class  class class 150 WSP, 600 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  WSP, 600 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1 WSP, 600 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  600 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1 600 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1 CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  approved. Provide complete with CRN, lever handle and ANSI B1.20.1 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  Provide complete with CRN, lever handle and ANSI B1.20.1 Provide complete with CRN, lever handle and ANSI B1.20.1  complete with CRN, lever handle and ANSI B1.20.1 complete with CRN, lever handle and ANSI B1.20.1  with CRN, lever handle and ANSI B1.20.1 with CRN, lever handle and ANSI B1.20.1  CRN, lever handle and ANSI B1.20.1 CRN, lever handle and ANSI B1.20.1  lever handle and ANSI B1.20.1 lever handle and ANSI B1.20.1  handle and ANSI B1.20.1 handle and ANSI B1.20.1  and ANSI B1.20.1 and ANSI B1.20.1  ANSI B1.20.1 ANSI B1.20.1  B1.20.1 B1.20.1 NPT end connections. 4.10. Provide pressure reducing, regulating and relief valving required for compatibility between equipment Provide pressure reducing, regulating and relief valving required for compatibility between equipment  pressure reducing, regulating and relief valving required for compatibility between equipment pressure reducing, regulating and relief valving required for compatibility between equipment  reducing, regulating and relief valving required for compatibility between equipment reducing, regulating and relief valving required for compatibility between equipment  regulating and relief valving required for compatibility between equipment regulating and relief valving required for compatibility between equipment  and relief valving required for compatibility between equipment and relief valving required for compatibility between equipment  relief valving required for compatibility between equipment relief valving required for compatibility between equipment  valving required for compatibility between equipment valving required for compatibility between equipment  required for compatibility between equipment required for compatibility between equipment  for compatibility between equipment for compatibility between equipment  compatibility between equipment compatibility between equipment  between equipment between equipment  equipment equipment and building natural gas distribution system. 4.11. Provide gas pressure reducing station(s) where noted on Drawings and where required to reduce Provide gas pressure reducing station(s) where noted on Drawings and where required to reduce  gas pressure reducing station(s) where noted on Drawings and where required to reduce gas pressure reducing station(s) where noted on Drawings and where required to reduce  pressure reducing station(s) where noted on Drawings and where required to reduce pressure reducing station(s) where noted on Drawings and where required to reduce  reducing station(s) where noted on Drawings and where required to reduce reducing station(s) where noted on Drawings and where required to reduce  station(s) where noted on Drawings and where required to reduce station(s) where noted on Drawings and where required to reduce  where noted on Drawings and where required to reduce where noted on Drawings and where required to reduce  noted on Drawings and where required to reduce noted on Drawings and where required to reduce  on Drawings and where required to reduce on Drawings and where required to reduce  Drawings and where required to reduce Drawings and where required to reduce  and where required to reduce and where required to reduce  where required to reduce where required to reduce  required to reduce required to reduce  to reduce to reduce  reduce reduce building Distribution system pressures to appliance operating pressure ranges. 4.12. Pressure regulators shall be spring-loaded self-operated design and shall be tight closing with Pressure regulators shall be spring-loaded self-operated design and shall be tight closing with  regulators shall be spring-loaded self-operated design and shall be tight closing with regulators shall be spring-loaded self-operated design and shall be tight closing with  shall be spring-loaded self-operated design and shall be tight closing with shall be spring-loaded self-operated design and shall be tight closing with  be spring-loaded self-operated design and shall be tight closing with be spring-loaded self-operated design and shall be tight closing with  spring-loaded self-operated design and shall be tight closing with spring-loaded self-operated design and shall be tight closing with  self-operated design and shall be tight closing with self-operated design and shall be tight closing with  design and shall be tight closing with design and shall be tight closing with  and shall be tight closing with and shall be tight closing with  shall be tight closing with shall be tight closing with  be tight closing with be tight closing with  tight closing with tight closing with  closing with closing with  with with replaceable orifices and discs and concealed accessible manual adjustment. Valve bodies shall be  orifices and discs and concealed accessible manual adjustment. Valve bodies shall be orifices and discs and concealed accessible manual adjustment. Valve bodies shall be  and discs and concealed accessible manual adjustment. Valve bodies shall be and discs and concealed accessible manual adjustment. Valve bodies shall be  discs and concealed accessible manual adjustment. Valve bodies shall be discs and concealed accessible manual adjustment. Valve bodies shall be  and concealed accessible manual adjustment. Valve bodies shall be and concealed accessible manual adjustment. Valve bodies shall be  concealed accessible manual adjustment. Valve bodies shall be concealed accessible manual adjustment. Valve bodies shall be  accessible manual adjustment. Valve bodies shall be accessible manual adjustment. Valve bodies shall be  manual adjustment. Valve bodies shall be manual adjustment. Valve bodies shall be  adjustment. Valve bodies shall be adjustment. Valve bodies shall be  Valve bodies shall be Valve bodies shall be  bodies shall be bodies shall be  shall be shall be  be be cast iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  kPa} [150 psig] gas pressure and all valve materials shall be epoxy kPa} [150 psig] gas pressure and all valve materials shall be epoxy  [150 psig] gas pressure and all valve materials shall be epoxy [150 psig] gas pressure and all valve materials shall be epoxy  psig] gas pressure and all valve materials shall be epoxy psig] gas pressure and all valve materials shall be epoxy  gas pressure and all valve materials shall be epoxy gas pressure and all valve materials shall be epoxy  pressure and all valve materials shall be epoxy pressure and all valve materials shall be epoxy  and all valve materials shall be epoxy and all valve materials shall be epoxy  all valve materials shall be epoxy all valve materials shall be epoxy  valve materials shall be epoxy valve materials shall be epoxy  materials shall be epoxy materials shall be epoxy  shall be epoxy shall be epoxy  be epoxy be epoxy  epoxy epoxy painted to resist corrosive ambient conditions.  4.13. Provide gas pressure relief stations downstream of all pressure reducing stations where required.  Provide gas pressure relief stations downstream of all pressure reducing stations where required.  4.14. Provide relief valves of spring-loaded design with throttling characteristics to reduce system pressure Provide relief valves of spring-loaded design with throttling characteristics to reduce system pressure  relief valves of spring-loaded design with throttling characteristics to reduce system pressure relief valves of spring-loaded design with throttling characteristics to reduce system pressure  valves of spring-loaded design with throttling characteristics to reduce system pressure valves of spring-loaded design with throttling characteristics to reduce system pressure  of spring-loaded design with throttling characteristics to reduce system pressure of spring-loaded design with throttling characteristics to reduce system pressure  spring-loaded design with throttling characteristics to reduce system pressure spring-loaded design with throttling characteristics to reduce system pressure  design with throttling characteristics to reduce system pressure design with throttling characteristics to reduce system pressure  with throttling characteristics to reduce system pressure with throttling characteristics to reduce system pressure  throttling characteristics to reduce system pressure throttling characteristics to reduce system pressure  characteristics to reduce system pressure characteristics to reduce system pressure  to reduce system pressure to reduce system pressure  reduce system pressure reduce system pressure  system pressure system pressure  pressure pressure surges. Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  be cast iron rated for {1034 kPa} [150 psig] gas pressure with be cast iron rated for {1034 kPa} [150 psig] gas pressure with  cast iron rated for {1034 kPa} [150 psig] gas pressure with cast iron rated for {1034 kPa} [150 psig] gas pressure with  iron rated for {1034 kPa} [150 psig] gas pressure with iron rated for {1034 kPa} [150 psig] gas pressure with  rated for {1034 kPa} [150 psig] gas pressure with rated for {1034 kPa} [150 psig] gas pressure with  for {1034 kPa} [150 psig] gas pressure with for {1034 kPa} [150 psig] gas pressure with  {1034 kPa} [150 psig] gas pressure with {1034 kPa} [150 psig] gas pressure with  kPa} [150 psig] gas pressure with kPa} [150 psig] gas pressure with  [150 psig] gas pressure with [150 psig] gas pressure with  psig] gas pressure with psig] gas pressure with  gas pressure with gas pressure with  pressure with pressure with  with with replaceable orifices and discs and concealed accessible manual adjustment. All valve materials shall  orifices and discs and concealed accessible manual adjustment. All valve materials shall orifices and discs and concealed accessible manual adjustment. All valve materials shall  and discs and concealed accessible manual adjustment. All valve materials shall and discs and concealed accessible manual adjustment. All valve materials shall  discs and concealed accessible manual adjustment. All valve materials shall discs and concealed accessible manual adjustment. All valve materials shall  and concealed accessible manual adjustment. All valve materials shall and concealed accessible manual adjustment. All valve materials shall  concealed accessible manual adjustment. All valve materials shall concealed accessible manual adjustment. All valve materials shall  accessible manual adjustment. All valve materials shall accessible manual adjustment. All valve materials shall  manual adjustment. All valve materials shall manual adjustment. All valve materials shall  adjustment. All valve materials shall adjustment. All valve materials shall  All valve materials shall All valve materials shall  valve materials shall valve materials shall  materials shall materials shall  shall shall be epoxy painted to resist corrosive ambient conditions.  4.15. Install natural gas service to meet Natural Gas and Propane Installation Code and all authorities Install natural gas service to meet Natural Gas and Propane Installation Code and all authorities  natural gas service to meet Natural Gas and Propane Installation Code and all authorities natural gas service to meet Natural Gas and Propane Installation Code and all authorities  gas service to meet Natural Gas and Propane Installation Code and all authorities gas service to meet Natural Gas and Propane Installation Code and all authorities  service to meet Natural Gas and Propane Installation Code and all authorities service to meet Natural Gas and Propane Installation Code and all authorities  to meet Natural Gas and Propane Installation Code and all authorities to meet Natural Gas and Propane Installation Code and all authorities  meet Natural Gas and Propane Installation Code and all authorities meet Natural Gas and Propane Installation Code and all authorities  Natural Gas and Propane Installation Code and all authorities Natural Gas and Propane Installation Code and all authorities  Gas and Propane Installation Code and all authorities Gas and Propane Installation Code and all authorities  and Propane Installation Code and all authorities and Propane Installation Code and all authorities  Propane Installation Code and all authorities Propane Installation Code and all authorities  Installation Code and all authorities Installation Code and all authorities  Code and all authorities Code and all authorities  and all authorities and all authorities  all authorities all authorities  authorities authorities having jurisdiction. 4.16. Provide 25mm  [1" ] opening at the top and bottom of any chase containing a gas pipe. Provide 25mm  [1" ] opening at the top and bottom of any chase containing a gas pipe.4.17. Distribute gas within the building at 14 inches water column. Distribute gas within the building at 14 inches water column.  14 inches water column. 14 inches water column. 4.18. Select pressure reducing valves to maintain downstream pressures within +5% range of setting. Select pressure reducing valves to maintain downstream pressures within +5% range of setting.  pressure reducing valves to maintain downstream pressures within +5% range of setting. pressure reducing valves to maintain downstream pressures within +5% range of setting.  reducing valves to maintain downstream pressures within +5% range of setting. reducing valves to maintain downstream pressures within +5% range of setting.  valves to maintain downstream pressures within +5% range of setting. valves to maintain downstream pressures within +5% range of setting.  to maintain downstream pressures within +5% range of setting. to maintain downstream pressures within +5% range of setting.  maintain downstream pressures within +5% range of setting. maintain downstream pressures within +5% range of setting.  downstream pressures within +5% range of setting. downstream pressures within +5% range of setting.  pressures within +5% range of setting. pressures within +5% range of setting.  within +5% range of setting. within +5% range of setting.  +5% range of setting. +5% range of setting.  range of setting. range of setting.  of setting. of setting.  setting. setting. Submit sizing data for each valve with Shop Drawings.  4.19. Select pressure relief valves for the maximum capacity of the pressure reducing station served plus Select pressure relief valves for the maximum capacity of the pressure reducing station served plus  pressure relief valves for the maximum capacity of the pressure reducing station served plus pressure relief valves for the maximum capacity of the pressure reducing station served plus  relief valves for the maximum capacity of the pressure reducing station served plus relief valves for the maximum capacity of the pressure reducing station served plus  valves for the maximum capacity of the pressure reducing station served plus valves for the maximum capacity of the pressure reducing station served plus  for the maximum capacity of the pressure reducing station served plus for the maximum capacity of the pressure reducing station served plus  the maximum capacity of the pressure reducing station served plus the maximum capacity of the pressure reducing station served plus  maximum capacity of the pressure reducing station served plus maximum capacity of the pressure reducing station served plus  capacity of the pressure reducing station served plus capacity of the pressure reducing station served plus  of the pressure reducing station served plus of the pressure reducing station served plus  the pressure reducing station served plus the pressure reducing station served plus  pressure reducing station served plus pressure reducing station served plus  reducing station served plus reducing station served plus  station served plus station served plus  served plus served plus  plus plus not less than 25%. Submit sizing data for each valve with Shop Drawings. 4.20. Pipe all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of Pipe all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  vents individually to outdoors. Size piping for a maximum pressure drop of 10% of vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  individually to outdoors. Size piping for a maximum pressure drop of 10% of individually to outdoors. Size piping for a maximum pressure drop of 10% of  to outdoors. Size piping for a maximum pressure drop of 10% of to outdoors. Size piping for a maximum pressure drop of 10% of  outdoors. Size piping for a maximum pressure drop of 10% of outdoors. Size piping for a maximum pressure drop of 10% of  Size piping for a maximum pressure drop of 10% of Size piping for a maximum pressure drop of 10% of  piping for a maximum pressure drop of 10% of piping for a maximum pressure drop of 10% of  for a maximum pressure drop of 10% of for a maximum pressure drop of 10% of  a maximum pressure drop of 10% of a maximum pressure drop of 10% of  maximum pressure drop of 10% of maximum pressure drop of 10% of  pressure drop of 10% of pressure drop of 10% of  drop of 10% of drop of 10% of  of 10% of of 10% of  10% of 10% of  of of the pressure reducing valve setpoint gauge pressure with a 25% capacity safety factor.  4.21. Provide upstream and downstream isolating valves and pressure gauges complete with gauge cocks Provide upstream and downstream isolating valves and pressure gauges complete with gauge cocks  upstream and downstream isolating valves and pressure gauges complete with gauge cocks upstream and downstream isolating valves and pressure gauges complete with gauge cocks  and downstream isolating valves and pressure gauges complete with gauge cocks and downstream isolating valves and pressure gauges complete with gauge cocks  downstream isolating valves and pressure gauges complete with gauge cocks downstream isolating valves and pressure gauges complete with gauge cocks  isolating valves and pressure gauges complete with gauge cocks isolating valves and pressure gauges complete with gauge cocks  valves and pressure gauges complete with gauge cocks valves and pressure gauges complete with gauge cocks  and pressure gauges complete with gauge cocks and pressure gauges complete with gauge cocks  pressure gauges complete with gauge cocks pressure gauges complete with gauge cocks  gauges complete with gauge cocks gauges complete with gauge cocks  complete with gauge cocks complete with gauge cocks  with gauge cocks with gauge cocks  gauge cocks gauge cocks  cocks cocks at all pressure reducing stations. Connect relief valves so that they cannot be isolated from the  all pressure reducing stations. Connect relief valves so that they cannot be isolated from the all pressure reducing stations. Connect relief valves so that they cannot be isolated from the  pressure reducing stations. Connect relief valves so that they cannot be isolated from the pressure reducing stations. Connect relief valves so that they cannot be isolated from the  reducing stations. Connect relief valves so that they cannot be isolated from the reducing stations. Connect relief valves so that they cannot be isolated from the  stations. Connect relief valves so that they cannot be isolated from the stations. Connect relief valves so that they cannot be isolated from the  Connect relief valves so that they cannot be isolated from the Connect relief valves so that they cannot be isolated from the  relief valves so that they cannot be isolated from the relief valves so that they cannot be isolated from the  valves so that they cannot be isolated from the valves so that they cannot be isolated from the  so that they cannot be isolated from the so that they cannot be isolated from the  that they cannot be isolated from the that they cannot be isolated from the  they cannot be isolated from the they cannot be isolated from the  cannot be isolated from the cannot be isolated from the  be isolated from the be isolated from the  isolated from the isolated from the  from the from the  the the appliances which they serve. 4.22. Provide supports (roof supports Dura Block or pressure treated wood blocks complete with rigid Provide supports (roof supports Dura Block or pressure treated wood blocks complete with rigid  supports (roof supports Dura Block or pressure treated wood blocks complete with rigid supports (roof supports Dura Block or pressure treated wood blocks complete with rigid  (roof supports Dura Block or pressure treated wood blocks complete with rigid (roof supports Dura Block or pressure treated wood blocks complete with rigid  supports Dura Block or pressure treated wood blocks complete with rigid supports Dura Block or pressure treated wood blocks complete with rigid  Dura Block or pressure treated wood blocks complete with rigid Dura Block or pressure treated wood blocks complete with rigid  Block or pressure treated wood blocks complete with rigid Block or pressure treated wood blocks complete with rigid  or pressure treated wood blocks complete with rigid or pressure treated wood blocks complete with rigid  pressure treated wood blocks complete with rigid pressure treated wood blocks complete with rigid  treated wood blocks complete with rigid treated wood blocks complete with rigid  wood blocks complete with rigid wood blocks complete with rigid  blocks complete with rigid blocks complete with rigid  complete with rigid complete with rigid  with rigid with rigid  rigid rigid insulation at bottom of block) at maximum spacing as follows: 20mm [3/4 in.] - 25mm [1 in.] : 2.4m [8 ft.] 30mm [1-1/4 in.] - 65mm [2-1/2 in.] : 3m [10 ft.] 4.23. Anchor gas piping supports as per OBC, CSA, and seismic requirements. Anchor gas piping supports as per OBC, CSA, and seismic requirements. 4.24. Connect gas piping to all gas fired equipment. Connect gas piping to all gas fired equipment. 4.25. Paint gas service piping to meet code requirements.  Paint gas service piping to meet code requirements.  4.26. BASE BUILDING Gas components and equipment removed shall be turned over to the landlord/owner BASE BUILDING Gas components and equipment removed shall be turned over to the landlord/owner  BUILDING Gas components and equipment removed shall be turned over to the landlord/owner BUILDING Gas components and equipment removed shall be turned over to the landlord/owner  Gas components and equipment removed shall be turned over to the landlord/owner Gas components and equipment removed shall be turned over to the landlord/owner  components and equipment removed shall be turned over to the landlord/owner components and equipment removed shall be turned over to the landlord/owner  and equipment removed shall be turned over to the landlord/owner and equipment removed shall be turned over to the landlord/owner  equipment removed shall be turned over to the landlord/owner equipment removed shall be turned over to the landlord/owner  removed shall be turned over to the landlord/owner removed shall be turned over to the landlord/owner  shall be turned over to the landlord/owner shall be turned over to the landlord/owner  be turned over to the landlord/owner be turned over to the landlord/owner  turned over to the landlord/owner turned over to the landlord/owner  over to the landlord/owner over to the landlord/owner  to the landlord/owner to the landlord/owner  the landlord/owner the landlord/owner  landlord/owner landlord/owner at their directions. 5. REFRIGERANT PIPING REFRIGERANT PIPING 5.1. Refrigerant piping design and installation shall conform to the recommendations and requirements of Refrigerant piping design and installation shall conform to the recommendations and requirements of  piping design and installation shall conform to the recommendations and requirements of piping design and installation shall conform to the recommendations and requirements of  design and installation shall conform to the recommendations and requirements of design and installation shall conform to the recommendations and requirements of  and installation shall conform to the recommendations and requirements of and installation shall conform to the recommendations and requirements of  installation shall conform to the recommendations and requirements of installation shall conform to the recommendations and requirements of  shall conform to the recommendations and requirements of shall conform to the recommendations and requirements of  conform to the recommendations and requirements of conform to the recommendations and requirements of  to the recommendations and requirements of to the recommendations and requirements of  the recommendations and requirements of the recommendations and requirements of  recommendations and requirements of recommendations and requirements of  and requirements of and requirements of  requirements of requirements of  of of the following: 5.1.1. CSA Standard B52 - Mechanical Refrigeration Code CSA Standard B52 - Mechanical Refrigeration Code 5.1.2. Ontario Building Code Ontario Building Code 5.1.3. Air Conditioning and Refrigeration Institute Air Conditioning and Refrigeration Institute 5.1.4. Air Conditioning equipment manufacturer. Air Conditioning equipment manufacturer. 5.2. Select pipe, fittings and components to suit systems test and operating pressure. Select pipe, fittings and components to suit systems test and operating pressure. 5.3. Refrigerant piping shall be factory cleaned and sealed, type ACR seamless copper piping. Use only Refrigerant piping shall be factory cleaned and sealed, type ACR seamless copper piping. Use only  piping shall be factory cleaned and sealed, type ACR seamless copper piping. Use only piping shall be factory cleaned and sealed, type ACR seamless copper piping. Use only  shall be factory cleaned and sealed, type ACR seamless copper piping. Use only shall be factory cleaned and sealed, type ACR seamless copper piping. Use only  be factory cleaned and sealed, type ACR seamless copper piping. Use only be factory cleaned and sealed, type ACR seamless copper piping. Use only  factory cleaned and sealed, type ACR seamless copper piping. Use only factory cleaned and sealed, type ACR seamless copper piping. Use only  cleaned and sealed, type ACR seamless copper piping. Use only cleaned and sealed, type ACR seamless copper piping. Use only  and sealed, type ACR seamless copper piping. Use only and sealed, type ACR seamless copper piping. Use only  sealed, type ACR seamless copper piping. Use only sealed, type ACR seamless copper piping. Use only  type ACR seamless copper piping. Use only type ACR seamless copper piping. Use only  ACR seamless copper piping. Use only ACR seamless copper piping. Use only  seamless copper piping. Use only seamless copper piping. Use only  copper piping. Use only copper piping. Use only  piping. Use only piping. Use only  Use only Use only  only only silver brazed joints. 5.4. Where elbows are required, use only long radius elbows. Where elbows are required, use only long radius elbows. 5.5. Size refrigerant piping to attain air conditioning equipment manufacturer's listed cooling capacities. Size refrigerant piping to attain air conditioning equipment manufacturer's listed cooling capacities. 5.6. Keeping piping runs and number of elbows and fittings to a minimum. Keeping piping runs and number of elbows and fittings to a minimum. 5.7. Reduce the effect of piping vibration with the use of flexible metal hose. Reduce the effect of piping vibration with the use of flexible metal hose. 5.8. After installation of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure After installation of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure  installation of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure installation of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure  of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure  piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure  a minimum test pressure of {2100 kPa} [300 psi] on the high pressure a minimum test pressure of {2100 kPa} [300 psi] on the high pressure  minimum test pressure of {2100 kPa} [300 psi] on the high pressure minimum test pressure of {2100 kPa} [300 psi] on the high pressure  test pressure of {2100 kPa} [300 psi] on the high pressure test pressure of {2100 kPa} [300 psi] on the high pressure  pressure of {2100 kPa} [300 psi] on the high pressure pressure of {2100 kPa} [300 psi] on the high pressure  of {2100 kPa} [300 psi] on the high pressure of {2100 kPa} [300 psi] on the high pressure  {2100 kPa} [300 psi] on the high pressure {2100 kPa} [300 psi] on the high pressure  kPa} [300 psi] on the high pressure kPa} [300 psi] on the high pressure  [300 psi] on the high pressure [300 psi] on the high pressure  psi] on the high pressure psi] on the high pressure  on the high pressure on the high pressure  the high pressure the high pressure  high pressure high pressure  pressure pressure side and {1050 kPa} [150 psi] on the low pressure side shall be placed on the piping system with  and {1050 kPa} [150 psi] on the low pressure side shall be placed on the piping system with and {1050 kPa} [150 psi] on the low pressure side shall be placed on the piping system with  {1050 kPa} [150 psi] on the low pressure side shall be placed on the piping system with {1050 kPa} [150 psi] on the low pressure side shall be placed on the piping system with  kPa} [150 psi] on the low pressure side shall be placed on the piping system with kPa} [150 psi] on the low pressure side shall be placed on the piping system with  [150 psi] on the low pressure side shall be placed on the piping system with [150 psi] on the low pressure side shall be placed on the piping system with  psi] on the low pressure side shall be placed on the piping system with psi] on the low pressure side shall be placed on the piping system with  on the low pressure side shall be placed on the piping system with on the low pressure side shall be placed on the piping system with  the low pressure side shall be placed on the piping system with the low pressure side shall be placed on the piping system with  low pressure side shall be placed on the piping system with low pressure side shall be placed on the piping system with  pressure side shall be placed on the piping system with pressure side shall be placed on the piping system with  side shall be placed on the piping system with side shall be placed on the piping system with  shall be placed on the piping system with shall be placed on the piping system with  be placed on the piping system with be placed on the piping system with  placed on the piping system with placed on the piping system with  on the piping system with on the piping system with  the piping system with the piping system with  piping system with piping system with  system with system with  with with nitrogen. Pressures shall be maintained without loss for not less than four (4) hours. Repair or  Pressures shall be maintained without loss for not less than four (4) hours. Repair or Pressures shall be maintained without loss for not less than four (4) hours. Repair or  shall be maintained without loss for not less than four (4) hours. Repair or shall be maintained without loss for not less than four (4) hours. Repair or  be maintained without loss for not less than four (4) hours. Repair or be maintained without loss for not less than four (4) hours. Repair or  maintained without loss for not less than four (4) hours. Repair or maintained without loss for not less than four (4) hours. Repair or  without loss for not less than four (4) hours. Repair or without loss for not less than four (4) hours. Repair or  loss for not less than four (4) hours. Repair or loss for not less than four (4) hours. Repair or  for not less than four (4) hours. Repair or for not less than four (4) hours. Repair or  not less than four (4) hours. Repair or not less than four (4) hours. Repair or  less than four (4) hours. Repair or less than four (4) hours. Repair or  than four (4) hours. Repair or than four (4) hours. Repair or  four (4) hours. Repair or four (4) hours. Repair or  (4) hours. Repair or (4) hours. Repair or  hours. Repair or hours. Repair or  Repair or Repair or  or or replace defective joints.  5.9. After joints have been proven tight under test pressures, achieve a vacuum of not less than {95 After joints have been proven tight under test pressures, achieve a vacuum of not less than {95  joints have been proven tight under test pressures, achieve a vacuum of not less than {95 joints have been proven tight under test pressures, achieve a vacuum of not less than {95  have been proven tight under test pressures, achieve a vacuum of not less than {95 have been proven tight under test pressures, achieve a vacuum of not less than {95  been proven tight under test pressures, achieve a vacuum of not less than {95 been proven tight under test pressures, achieve a vacuum of not less than {95  proven tight under test pressures, achieve a vacuum of not less than {95 proven tight under test pressures, achieve a vacuum of not less than {95  tight under test pressures, achieve a vacuum of not less than {95 tight under test pressures, achieve a vacuum of not less than {95  under test pressures, achieve a vacuum of not less than {95 under test pressures, achieve a vacuum of not less than {95  test pressures, achieve a vacuum of not less than {95 test pressures, achieve a vacuum of not less than {95  pressures, achieve a vacuum of not less than {95 pressures, achieve a vacuum of not less than {95  achieve a vacuum of not less than {95 achieve a vacuum of not less than {95  a vacuum of not less than {95 a vacuum of not less than {95  vacuum of not less than {95 vacuum of not less than {95  of not less than {95 of not less than {95  not less than {95 not less than {95  less than {95 less than {95  than {95 than {95  {95 {95 kPa} [28" Hg] using a separate vacuum pump. Maintain vacuum without change in pressure for at  [28" Hg] using a separate vacuum pump. Maintain vacuum without change in pressure for at [28" Hg] using a separate vacuum pump. Maintain vacuum without change in pressure for at  Hg] using a separate vacuum pump. Maintain vacuum without change in pressure for at Hg] using a separate vacuum pump. Maintain vacuum without change in pressure for at  using a separate vacuum pump. Maintain vacuum without change in pressure for at using a separate vacuum pump. Maintain vacuum without change in pressure for at  a separate vacuum pump. Maintain vacuum without change in pressure for at a separate vacuum pump. Maintain vacuum without change in pressure for at  separate vacuum pump. Maintain vacuum without change in pressure for at separate vacuum pump. Maintain vacuum without change in pressure for at  vacuum pump. Maintain vacuum without change in pressure for at vacuum pump. Maintain vacuum without change in pressure for at  pump. Maintain vacuum without change in pressure for at pump. Maintain vacuum without change in pressure for at  Maintain vacuum without change in pressure for at Maintain vacuum without change in pressure for at  vacuum without change in pressure for at vacuum without change in pressure for at  without change in pressure for at without change in pressure for at  change in pressure for at change in pressure for at  in pressure for at in pressure for at  pressure for at pressure for at  for at for at  at at least twelve (12) hours.  5.10. After charging, recheck all joints with a halide leak detector. Replace any joints found to leak, and After charging, recheck all joints with a halide leak detector. Replace any joints found to leak, and  charging, recheck all joints with a halide leak detector. Replace any joints found to leak, and charging, recheck all joints with a halide leak detector. Replace any joints found to leak, and  recheck all joints with a halide leak detector. Replace any joints found to leak, and recheck all joints with a halide leak detector. Replace any joints found to leak, and  all joints with a halide leak detector. Replace any joints found to leak, and all joints with a halide leak detector. Replace any joints found to leak, and  joints with a halide leak detector. Replace any joints found to leak, and joints with a halide leak detector. Replace any joints found to leak, and  with a halide leak detector. Replace any joints found to leak, and with a halide leak detector. Replace any joints found to leak, and  a halide leak detector. Replace any joints found to leak, and a halide leak detector. Replace any joints found to leak, and  halide leak detector. Replace any joints found to leak, and halide leak detector. Replace any joints found to leak, and  leak detector. Replace any joints found to leak, and leak detector. Replace any joints found to leak, and  detector. Replace any joints found to leak, and detector. Replace any joints found to leak, and  Replace any joints found to leak, and Replace any joints found to leak, and  any joints found to leak, and any joints found to leak, and  joints found to leak, and joints found to leak, and  found to leak, and found to leak, and  to leak, and to leak, and  leak, and leak, and  and and repeat the above dehydration testing and charging procedures.  5.11. Replace any refrigerant and oil lost during the warranty period. Replace any refrigerant and oil lost during the warranty period. 6. PLUMBING SYSTEM PLUMBING SYSTEM 6.1. EXISTING SANITARY DRAIN locations and invert elevations shall be verified on site prior to EXISTING SANITARY DRAIN locations and invert elevations shall be verified on site prior to  SANITARY DRAIN locations and invert elevations shall be verified on site prior to SANITARY DRAIN locations and invert elevations shall be verified on site prior to  DRAIN locations and invert elevations shall be verified on site prior to DRAIN locations and invert elevations shall be verified on site prior to  locations and invert elevations shall be verified on site prior to locations and invert elevations shall be verified on site prior to  and invert elevations shall be verified on site prior to and invert elevations shall be verified on site prior to  invert elevations shall be verified on site prior to invert elevations shall be verified on site prior to  elevations shall be verified on site prior to elevations shall be verified on site prior to  shall be verified on site prior to shall be verified on site prior to  be verified on site prior to be verified on site prior to  verified on site prior to verified on site prior to  on site prior to on site prior to  site prior to site prior to  prior to prior to  to to commencement of work. 6.2. PIPING MATERIALS: PIPING MATERIALS: 6.2.1. Domestic hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony Domestic hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  water piping - type "L" copper with copper fittings use 95/5 tin/antimony water piping - type "L" copper with copper fittings use 95/5 tin/antimony  piping - type "L" copper with copper fittings use 95/5 tin/antimony piping - type "L" copper with copper fittings use 95/5 tin/antimony  - type "L" copper with copper fittings use 95/5 tin/antimony - type "L" copper with copper fittings use 95/5 tin/antimony  type "L" copper with copper fittings use 95/5 tin/antimony type "L" copper with copper fittings use 95/5 tin/antimony  "L" copper with copper fittings use 95/5 tin/antimony "L" copper with copper fittings use 95/5 tin/antimony  copper with copper fittings use 95/5 tin/antimony copper with copper fittings use 95/5 tin/antimony  with copper fittings use 95/5 tin/antimony with copper fittings use 95/5 tin/antimony  copper fittings use 95/5 tin/antimony copper fittings use 95/5 tin/antimony  fittings use 95/5 tin/antimony fittings use 95/5 tin/antimony  use 95/5 tin/antimony use 95/5 tin/antimony  95/5 tin/antimony 95/5 tin/antimony  tin/antimony tin/antimony solder. Provide type "K" soft copper piping without joints below ground. 6.2.2. Drainage and Vent Piping (60mm [2-1/2"] and smaller): Drainage and Vent Piping (60mm [2-1/2"] and smaller): 6.2.2.1. Sanitary piping, above ground - DWV copper pipe with drainage fittings and 50/50 solder joints. Sanitary piping, above ground - DWV copper pipe with drainage fittings and 50/50 solder joints. 6.2.2.2. Sanitary piping, below ground - Type L copper with 50/50 solder joints. Sanitary piping, below ground - Type L copper with 50/50 solder joints. 6.2.2.3. Vent piping, above ground - DWV copper pipe with drainage fittings, 50/50 solder joints. Vent piping, above ground - DWV copper pipe with drainage fittings, 50/50 solder joints. 6.2.2.4. Vent piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder Vent piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  below ground - Type L copper pipe with wrought copper fittings and 50/50 solder below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  ground - Type L copper pipe with wrought copper fittings and 50/50 solder ground - Type L copper pipe with wrought copper fittings and 50/50 solder  - Type L copper pipe with wrought copper fittings and 50/50 solder - Type L copper pipe with wrought copper fittings and 50/50 solder  Type L copper pipe with wrought copper fittings and 50/50 solder Type L copper pipe with wrought copper fittings and 50/50 solder  L copper pipe with wrought copper fittings and 50/50 solder L copper pipe with wrought copper fittings and 50/50 solder  copper pipe with wrought copper fittings and 50/50 solder copper pipe with wrought copper fittings and 50/50 solder  pipe with wrought copper fittings and 50/50 solder pipe with wrought copper fittings and 50/50 solder  with wrought copper fittings and 50/50 solder with wrought copper fittings and 50/50 solder  wrought copper fittings and 50/50 solder wrought copper fittings and 50/50 solder  copper fittings and 50/50 solder copper fittings and 50/50 solder  fittings and 50/50 solder fittings and 50/50 solder  and 50/50 solder and 50/50 solder  50/50 solder 50/50 solder  solder solder joints. 6.2.3. Drainage and Vent Piping (75mm [3"] and larger): Drainage and Vent Piping (75mm [3"] and larger): 6.2.3.1. Sanitary piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Sanitary piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.2. Sanitary piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Sanitary piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.3. Vent piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Vent piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.4. Vent piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Vent piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.4. Plastic piping conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and Plastic piping conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  piping conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and piping conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  B181.1 or PVC CAN/CSA B181.2 with drainage fittings and B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  or PVC CAN/CSA B181.2 with drainage fittings and or PVC CAN/CSA B181.2 with drainage fittings and  PVC CAN/CSA B181.2 with drainage fittings and PVC CAN/CSA B181.2 with drainage fittings and  CAN/CSA B181.2 with drainage fittings and CAN/CSA B181.2 with drainage fittings and  B181.2 with drainage fittings and B181.2 with drainage fittings and  with drainage fittings and with drainage fittings and  drainage fittings and drainage fittings and  fittings and fittings and  and and solvent welded joints may be used in lieu of copper or cast iron soil except in return air plenums  welded joints may be used in lieu of copper or cast iron soil except in return air plenums welded joints may be used in lieu of copper or cast iron soil except in return air plenums  joints may be used in lieu of copper or cast iron soil except in return air plenums joints may be used in lieu of copper or cast iron soil except in return air plenums  may be used in lieu of copper or cast iron soil except in return air plenums may be used in lieu of copper or cast iron soil except in return air plenums  be used in lieu of copper or cast iron soil except in return air plenums be used in lieu of copper or cast iron soil except in return air plenums  used in lieu of copper or cast iron soil except in return air plenums used in lieu of copper or cast iron soil except in return air plenums  in lieu of copper or cast iron soil except in return air plenums in lieu of copper or cast iron soil except in return air plenums  lieu of copper or cast iron soil except in return air plenums lieu of copper or cast iron soil except in return air plenums  of copper or cast iron soil except in return air plenums of copper or cast iron soil except in return air plenums  copper or cast iron soil except in return air plenums copper or cast iron soil except in return air plenums  or cast iron soil except in return air plenums or cast iron soil except in return air plenums  cast iron soil except in return air plenums cast iron soil except in return air plenums  iron soil except in return air plenums iron soil except in return air plenums  soil except in return air plenums soil except in return air plenums  except in return air plenums except in return air plenums  in return air plenums in return air plenums  return air plenums return air plenums  air plenums air plenums  plenums plenums or where prohibited by code. 6.3. Lead-free Valves: (part numbers listed): Lead-free Valves: (part numbers listed): 6.3.1. To 1379 kPa [200psi] working pressure, up to 50mm [2 in.] - soldered or threaded To 1379 kPa [200psi] working pressure, up to 50mm [2 in.] - soldered or threaded 6.3.1.1. Ball Valves - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE Ball Valves - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  Valves - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE Valves - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  brass body to ASTM C49300 (Lead Free Brass), full port, PTFE brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  body to ASTM C49300 (Lead Free Brass), full port, PTFE body to ASTM C49300 (Lead Free Brass), full port, PTFE  to ASTM C49300 (Lead Free Brass), full port, PTFE to ASTM C49300 (Lead Free Brass), full port, PTFE  ASTM C49300 (Lead Free Brass), full port, PTFE ASTM C49300 (Lead Free Brass), full port, PTFE  C49300 (Lead Free Brass), full port, PTFE C49300 (Lead Free Brass), full port, PTFE  (Lead Free Brass), full port, PTFE (Lead Free Brass), full port, PTFE  Free Brass), full port, PTFE Free Brass), full port, PTFE  Brass), full port, PTFE Brass), full port, PTFE  full port, PTFE full port, PTFE  port, PTFE port, PTFE  PTFE PTFE seats, double "O" ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  double "O" ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever double "O" ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  "O" ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever "O" ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  teflon packing, forged brass C49300 solid ball, blowout proof stem, lever teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  packing, forged brass C49300 solid ball, blowout proof stem, lever packing, forged brass C49300 solid ball, blowout proof stem, lever  forged brass C49300 solid ball, blowout proof stem, lever forged brass C49300 solid ball, blowout proof stem, lever  brass C49300 solid ball, blowout proof stem, lever brass C49300 solid ball, blowout proof stem, lever  C49300 solid ball, blowout proof stem, lever C49300 solid ball, blowout proof stem, lever  solid ball, blowout proof stem, lever solid ball, blowout proof stem, lever  ball, blowout proof stem, lever ball, blowout proof stem, lever  blowout proof stem, lever blowout proof stem, lever  proof stem, lever proof stem, lever  stem, lever stem, lever  lever lever handle (Soldered - Kitz 859, Threaded - Kitz 858) 6.3.1.2. Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed  Valves - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed Valves - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed  - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed  125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed  W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed  rated, bronze body to ASTM C89530 (lead free bronze), screwed rated, bronze body to ASTM C89530 (lead free bronze), screwed  bronze body to ASTM C89530 (lead free bronze), screwed bronze body to ASTM C89530 (lead free bronze), screwed  body to ASTM C89530 (lead free bronze), screwed body to ASTM C89530 (lead free bronze), screwed  to ASTM C89530 (lead free bronze), screwed to ASTM C89530 (lead free bronze), screwed  ASTM C89530 (lead free bronze), screwed ASTM C89530 (lead free bronze), screwed  C89530 (lead free bronze), screwed C89530 (lead free bronze), screwed  (lead free bronze), screwed (lead free bronze), screwed  free bronze), screwed free bronze), screwed  bronze), screwed bronze), screwed  screwed screwed cap C49300 (lead free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  C49300 (lead free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, C49300 (lead free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  (lead free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, (lead free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  disk (Swing "Y" pattern, soldered - Kitz 823T, disk (Swing "Y" pattern, soldered - Kitz 823T,  (Swing "Y" pattern, soldered - Kitz 823T, (Swing "Y" pattern, soldered - Kitz 823T,  "Y" pattern, soldered - Kitz 823T, "Y" pattern, soldered - Kitz 823T,  pattern, soldered - Kitz 823T, pattern, soldered - Kitz 823T,  soldered - Kitz 823T, soldered - Kitz 823T,  - Kitz 823T, - Kitz 823T,  Kitz 823T, Kitz 823T,  823T, 823T, swing "Y" pattern, threaded - Kitz 822T) 6.4. Butterfly valves are to be molded or cartridge style only. Butterfly valves are to be molded or cartridge style only. 6.5. Ball valves are to be solid ball style only. Ball valves are to be solid ball style only. 6.6. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. 6.7. Provide all bronze ball type shut off valves on main and branch lines and isolating valves for each Provide all bronze ball type shut off valves on main and branch lines and isolating valves for each  all bronze ball type shut off valves on main and branch lines and isolating valves for each all bronze ball type shut off valves on main and branch lines and isolating valves for each  bronze ball type shut off valves on main and branch lines and isolating valves for each bronze ball type shut off valves on main and branch lines and isolating valves for each  ball type shut off valves on main and branch lines and isolating valves for each ball type shut off valves on main and branch lines and isolating valves for each  type shut off valves on main and branch lines and isolating valves for each type shut off valves on main and branch lines and isolating valves for each  shut off valves on main and branch lines and isolating valves for each shut off valves on main and branch lines and isolating valves for each  off valves on main and branch lines and isolating valves for each off valves on main and branch lines and isolating valves for each  valves on main and branch lines and isolating valves for each valves on main and branch lines and isolating valves for each  on main and branch lines and isolating valves for each on main and branch lines and isolating valves for each  main and branch lines and isolating valves for each main and branch lines and isolating valves for each  and branch lines and isolating valves for each and branch lines and isolating valves for each  branch lines and isolating valves for each branch lines and isolating valves for each  lines and isolating valves for each lines and isolating valves for each  and isolating valves for each and isolating valves for each  isolating valves for each isolating valves for each  valves for each valves for each  for each for each  each each individual plumbing fixture served. 6.8. Plumbing fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike Plumbing fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike  fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike  shall be new, of first quality, in perfect condition and installed in best workmanlike shall be new, of first quality, in perfect condition and installed in best workmanlike  be new, of first quality, in perfect condition and installed in best workmanlike be new, of first quality, in perfect condition and installed in best workmanlike  new, of first quality, in perfect condition and installed in best workmanlike new, of first quality, in perfect condition and installed in best workmanlike  of first quality, in perfect condition and installed in best workmanlike of first quality, in perfect condition and installed in best workmanlike  first quality, in perfect condition and installed in best workmanlike first quality, in perfect condition and installed in best workmanlike  quality, in perfect condition and installed in best workmanlike quality, in perfect condition and installed in best workmanlike  in perfect condition and installed in best workmanlike in perfect condition and installed in best workmanlike  perfect condition and installed in best workmanlike perfect condition and installed in best workmanlike  condition and installed in best workmanlike condition and installed in best workmanlike  and installed in best workmanlike and installed in best workmanlike  installed in best workmanlike installed in best workmanlike  in best workmanlike in best workmanlike  best workmanlike best workmanlike  workmanlike workmanlike manner. Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  fixture quantities and locations with Architect's/Designer's drawings. Reuse of fixture quantities and locations with Architect's/Designer's drawings. Reuse of  quantities and locations with Architect's/Designer's drawings. Reuse of quantities and locations with Architect's/Designer's drawings. Reuse of  and locations with Architect's/Designer's drawings. Reuse of and locations with Architect's/Designer's drawings. Reuse of  locations with Architect's/Designer's drawings. Reuse of locations with Architect's/Designer's drawings. Reuse of  with Architect's/Designer's drawings. Reuse of with Architect's/Designer's drawings. Reuse of  Architect's/Designer's drawings. Reuse of Architect's/Designer's drawings. Reuse of  drawings. Reuse of drawings. Reuse of  Reuse of Reuse of  of of domestic water heater is not permitted. 6.9. Hot water heaters shall be as indicated on drawings and in schedule. Hot water heaters shall be as indicated on drawings and in schedule. 6.10. Provide di-electric couplings for connection of dissimilar piping materials. Provide di-electric couplings for connection of dissimilar piping materials. 6.11. Trap seal primer must be provided on all new Floor Drains, Funnel Floor Drains and Hub Drains. Trap seal primer must be provided on all new Floor Drains, Funnel Floor Drains and Hub Drains. 6.12. Exposed piping and fittings within washrooms shall be chrome plated. Provide chrome plated Exposed piping and fittings within washrooms shall be chrome plated. Provide chrome plated  piping and fittings within washrooms shall be chrome plated. Provide chrome plated piping and fittings within washrooms shall be chrome plated. Provide chrome plated  and fittings within washrooms shall be chrome plated. Provide chrome plated and fittings within washrooms shall be chrome plated. Provide chrome plated  fittings within washrooms shall be chrome plated. Provide chrome plated fittings within washrooms shall be chrome plated. Provide chrome plated  within washrooms shall be chrome plated. Provide chrome plated within washrooms shall be chrome plated. Provide chrome plated  washrooms shall be chrome plated. Provide chrome plated washrooms shall be chrome plated. Provide chrome plated  shall be chrome plated. Provide chrome plated shall be chrome plated. Provide chrome plated  be chrome plated. Provide chrome plated be chrome plated. Provide chrome plated  chrome plated. Provide chrome plated chrome plated. Provide chrome plated  plated. Provide chrome plated plated. Provide chrome plated  Provide chrome plated Provide chrome plated  chrome plated chrome plated  plated plated escutcheons on all piping passing through finished surfaces and millwork. 6.13. Stainless steel water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving Stainless steel water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving  steel water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving steel water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving  water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving  hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving  arrestors equal to Zurn Shoktrol shall be provided on all lines serving arrestors equal to Zurn Shoktrol shall be provided on all lines serving  equal to Zurn Shoktrol shall be provided on all lines serving equal to Zurn Shoktrol shall be provided on all lines serving  to Zurn Shoktrol shall be provided on all lines serving to Zurn Shoktrol shall be provided on all lines serving  Zurn Shoktrol shall be provided on all lines serving Zurn Shoktrol shall be provided on all lines serving  Shoktrol shall be provided on all lines serving Shoktrol shall be provided on all lines serving  shall be provided on all lines serving shall be provided on all lines serving  be provided on all lines serving be provided on all lines serving  provided on all lines serving provided on all lines serving  on all lines serving on all lines serving  all lines serving all lines serving  lines serving lines serving  serving serving groups of fixtures, quick closing valves and flush valves. 6.14. Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance  ULC classified firestopping products by 3M or Hilti which have been tested in accordance ULC classified firestopping products by 3M or Hilti which have been tested in accordance  classified firestopping products by 3M or Hilti which have been tested in accordance classified firestopping products by 3M or Hilti which have been tested in accordance  firestopping products by 3M or Hilti which have been tested in accordance firestopping products by 3M or Hilti which have been tested in accordance  products by 3M or Hilti which have been tested in accordance products by 3M or Hilti which have been tested in accordance  by 3M or Hilti which have been tested in accordance by 3M or Hilti which have been tested in accordance  3M or Hilti which have been tested in accordance 3M or Hilti which have been tested in accordance  or Hilti which have been tested in accordance or Hilti which have been tested in accordance  Hilti which have been tested in accordance Hilti which have been tested in accordance  which have been tested in accordance which have been tested in accordance  have been tested in accordance have been tested in accordance  been tested in accordance been tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance with CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  install firestopping systems in accordance with the appropriate ULC system number install firestopping systems in accordance with the appropriate ULC system number  firestopping systems in accordance with the appropriate ULC system number firestopping systems in accordance with the appropriate ULC system number  systems in accordance with the appropriate ULC system number systems in accordance with the appropriate ULC system number  in accordance with the appropriate ULC system number in accordance with the appropriate ULC system number  accordance with the appropriate ULC system number accordance with the appropriate ULC system number  with the appropriate ULC system number with the appropriate ULC system number  the appropriate ULC system number the appropriate ULC system number  appropriate ULC system number appropriate ULC system number  ULC system number ULC system number  system number system number  number number for the products and type of penetration. 6.15. Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  that fire ratings of floors and walls are maintained, fill spaces between openings and pipes that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  fire ratings of floors and walls are maintained, fill spaces between openings and pipes fire ratings of floors and walls are maintained, fill spaces between openings and pipes  ratings of floors and walls are maintained, fill spaces between openings and pipes ratings of floors and walls are maintained, fill spaces between openings and pipes  of floors and walls are maintained, fill spaces between openings and pipes of floors and walls are maintained, fill spaces between openings and pipes  floors and walls are maintained, fill spaces between openings and pipes floors and walls are maintained, fill spaces between openings and pipes  and walls are maintained, fill spaces between openings and pipes and walls are maintained, fill spaces between openings and pipes  walls are maintained, fill spaces between openings and pipes walls are maintained, fill spaces between openings and pipes  are maintained, fill spaces between openings and pipes are maintained, fill spaces between openings and pipes  maintained, fill spaces between openings and pipes maintained, fill spaces between openings and pipes  fill spaces between openings and pipes fill spaces between openings and pipes  spaces between openings and pipes spaces between openings and pipes  between openings and pipes between openings and pipes  openings and pipes openings and pipes  and pipes and pipes  pipes pipes passing through fire separations. 7. INSULATION  INSULATION  7.1. Provide all labour, materials, products, equipment and services to supply and install thermal Provide all labour, materials, products, equipment and services to supply and install thermal  all labour, materials, products, equipment and services to supply and install thermal all labour, materials, products, equipment and services to supply and install thermal  labour, materials, products, equipment and services to supply and install thermal labour, materials, products, equipment and services to supply and install thermal  materials, products, equipment and services to supply and install thermal materials, products, equipment and services to supply and install thermal  products, equipment and services to supply and install thermal products, equipment and services to supply and install thermal  equipment and services to supply and install thermal equipment and services to supply and install thermal  and services to supply and install thermal and services to supply and install thermal  services to supply and install thermal services to supply and install thermal  to supply and install thermal to supply and install thermal  supply and install thermal supply and install thermal  and install thermal and install thermal  install thermal install thermal  thermal thermal insulation, vapour barriers and finishes for mechanical work as indicated on the drawings and  vapour barriers and finishes for mechanical work as indicated on the drawings and vapour barriers and finishes for mechanical work as indicated on the drawings and  barriers and finishes for mechanical work as indicated on the drawings and barriers and finishes for mechanical work as indicated on the drawings and  and finishes for mechanical work as indicated on the drawings and and finishes for mechanical work as indicated on the drawings and  finishes for mechanical work as indicated on the drawings and finishes for mechanical work as indicated on the drawings and  for mechanical work as indicated on the drawings and for mechanical work as indicated on the drawings and  mechanical work as indicated on the drawings and mechanical work as indicated on the drawings and  work as indicated on the drawings and work as indicated on the drawings and  as indicated on the drawings and as indicated on the drawings and  indicated on the drawings and indicated on the drawings and  on the drawings and on the drawings and  the drawings and the drawings and  drawings and drawings and  and and specified in this section of these specifications.  7.2. PIPING INSULATION:   PIPING INSULATION:   7.2.1. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics and Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics and  ambient temperatures and conditions required by manufacturers of adhesives, mastics and ambient temperatures and conditions required by manufacturers of adhesives, mastics and  temperatures and conditions required by manufacturers of adhesives, mastics and temperatures and conditions required by manufacturers of adhesives, mastics and  and conditions required by manufacturers of adhesives, mastics and and conditions required by manufacturers of adhesives, mastics and  conditions required by manufacturers of adhesives, mastics and conditions required by manufacturers of adhesives, mastics and  required by manufacturers of adhesives, mastics and required by manufacturers of adhesives, mastics and  by manufacturers of adhesives, mastics and by manufacturers of adhesives, mastics and  manufacturers of adhesives, mastics and manufacturers of adhesives, mastics and  of adhesives, mastics and of adhesives, mastics and  adhesives, mastics and adhesives, mastics and  mastics and mastics and  and and insulating cements.  7.2.2. Insulation materials must be manufactured at facilities certified and registered with an approved Insulation materials must be manufactured at facilities certified and registered with an approved  materials must be manufactured at facilities certified and registered with an approved materials must be manufactured at facilities certified and registered with an approved  must be manufactured at facilities certified and registered with an approved must be manufactured at facilities certified and registered with an approved  be manufactured at facilities certified and registered with an approved be manufactured at facilities certified and registered with an approved  manufactured at facilities certified and registered with an approved manufactured at facilities certified and registered with an approved  at facilities certified and registered with an approved at facilities certified and registered with an approved  facilities certified and registered with an approved facilities certified and registered with an approved  certified and registered with an approved certified and registered with an approved  and registered with an approved and registered with an approved  registered with an approved registered with an approved  with an approved with an approved  an approved an approved  approved approved Registrar to conform o ISO 9000 quality standard.  7.2.3. All insulation pertaining to Division 15 shall be carried out by one firm specializing in insulation work.  All insulation pertaining to Division 15 shall be carried out by one firm specializing in insulation work.  Do not mix similar products of multiple manufacturers.  7.2.4. Acceptable insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. Acceptable insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  are Owens Corning Canada, Johns Manville, Manson Insulation Inc. are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  Owens Corning Canada, Johns Manville, Manson Insulation Inc. Owens Corning Canada, Johns Manville, Manson Insulation Inc.  Corning Canada, Johns Manville, Manson Insulation Inc. Corning Canada, Johns Manville, Manson Insulation Inc.  Canada, Johns Manville, Manson Insulation Inc. Canada, Johns Manville, Manson Insulation Inc.  Johns Manville, Manson Insulation Inc. Johns Manville, Manson Insulation Inc.  Manville, Manson Insulation Inc. Manville, Manson Insulation Inc.  Manson Insulation Inc. Manson Insulation Inc.  Insulation Inc. Insulation Inc.  Inc. Inc. Knauf Fiber Glass and Certainteed.  7.2.5. Provide insulation and covers in strict accordance with authorities governing combustibility and Provide insulation and covers in strict accordance with authorities governing combustibility and  insulation and covers in strict accordance with authorities governing combustibility and insulation and covers in strict accordance with authorities governing combustibility and  and covers in strict accordance with authorities governing combustibility and and covers in strict accordance with authorities governing combustibility and  covers in strict accordance with authorities governing combustibility and covers in strict accordance with authorities governing combustibility and  in strict accordance with authorities governing combustibility and in strict accordance with authorities governing combustibility and  strict accordance with authorities governing combustibility and strict accordance with authorities governing combustibility and  accordance with authorities governing combustibility and accordance with authorities governing combustibility and  with authorities governing combustibility and with authorities governing combustibility and  authorities governing combustibility and authorities governing combustibility and  governing combustibility and governing combustibility and  combustibility and combustibility and  and and fireproofing of materials and in accordance with manufacturer's recommendations.  7.2.6. Provide non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed Provide non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed  non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed  insulation, jackets and finishes having a Flame Spread/Smoke Developed insulation, jackets and finishes having a Flame Spread/Smoke Developed  jackets and finishes having a Flame Spread/Smoke Developed jackets and finishes having a Flame Spread/Smoke Developed  and finishes having a Flame Spread/Smoke Developed and finishes having a Flame Spread/Smoke Developed  finishes having a Flame Spread/Smoke Developed finishes having a Flame Spread/Smoke Developed  having a Flame Spread/Smoke Developed having a Flame Spread/Smoke Developed  a Flame Spread/Smoke Developed a Flame Spread/Smoke Developed  Flame Spread/Smoke Developed Flame Spread/Smoke Developed  Spread/Smoke Developed Spread/Smoke Developed  Developed Developed rating of 25/50 or less.  7.2.7. Provide insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F Provide insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  of 0.24BTU.in/(hr. sq.ft°F) at 100°F of 0.24BTU.in/(hr. sq.ft°F) at 100°F  0.24BTU.in/(hr. sq.ft°F) at 100°F 0.24BTU.in/(hr. sq.ft°F) at 100°F  sq.ft°F) at 100°F sq.ft°F) at 100°F  at 100°F at 100°F  100°F 100°F mean temperature.  7.2.8. On hot piping applications, hold insulation in place with flare type staples (outward clinch).  On hot piping applications, hold insulation in place with flare type staples (outward clinch).  7.2.9. Apply pipe insulation over 1-1/2" thickness in two layers with joints staggered.  Apply pipe insulation over 1-1/2" thickness in two layers with joints staggered.  7.2.10. Insulate fittings with fabricated mitered or preformed sections of specified insulation.  Insulate fittings with fabricated mitered or preformed sections of specified insulation.  7.2.11. Insulate over flanges and mechanical couplings with specified insulation and thickness, sized to suit Insulate over flanges and mechanical couplings with specified insulation and thickness, sized to suit  over flanges and mechanical couplings with specified insulation and thickness, sized to suit over flanges and mechanical couplings with specified insulation and thickness, sized to suit  flanges and mechanical couplings with specified insulation and thickness, sized to suit flanges and mechanical couplings with specified insulation and thickness, sized to suit  and mechanical couplings with specified insulation and thickness, sized to suit and mechanical couplings with specified insulation and thickness, sized to suit  mechanical couplings with specified insulation and thickness, sized to suit mechanical couplings with specified insulation and thickness, sized to suit  couplings with specified insulation and thickness, sized to suit couplings with specified insulation and thickness, sized to suit  with specified insulation and thickness, sized to suit with specified insulation and thickness, sized to suit  specified insulation and thickness, sized to suit specified insulation and thickness, sized to suit  insulation and thickness, sized to suit insulation and thickness, sized to suit  and thickness, sized to suit and thickness, sized to suit  thickness, sized to suit thickness, sized to suit  sized to suit sized to suit  to suit to suit  suit suit flange diameters. Fill spaces between insulation and adjoining pipe insulation with similar material.  7.2.12. Insulate valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not Insulate valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  components with flexible insulation density (3/4 lbs./cu.ft.) compressed not components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  with flexible insulation density (3/4 lbs./cu.ft.) compressed not with flexible insulation density (3/4 lbs./cu.ft.) compressed not  flexible insulation density (3/4 lbs./cu.ft.) compressed not flexible insulation density (3/4 lbs./cu.ft.) compressed not  insulation density (3/4 lbs./cu.ft.) compressed not insulation density (3/4 lbs./cu.ft.) compressed not  density (3/4 lbs./cu.ft.) compressed not density (3/4 lbs./cu.ft.) compressed not  (3/4 lbs./cu.ft.) compressed not (3/4 lbs./cu.ft.) compressed not  lbs./cu.ft.) compressed not lbs./cu.ft.) compressed not  compressed not compressed not  not not more than 50% of original thickness.  Build up to specified thickness with approved asbestos free  than 50% of original thickness.  Build up to specified thickness with approved asbestos free than 50% of original thickness.  Build up to specified thickness with approved asbestos free  50% of original thickness.  Build up to specified thickness with approved asbestos free 50% of original thickness.  Build up to specified thickness with approved asbestos free  of original thickness.  Build up to specified thickness with approved asbestos free of original thickness.  Build up to specified thickness with approved asbestos free  original thickness.  Build up to specified thickness with approved asbestos free original thickness.  Build up to specified thickness with approved asbestos free  thickness.  Build up to specified thickness with approved asbestos free thickness.  Build up to specified thickness with approved asbestos free   Build up to specified thickness with approved asbestos free  Build up to specified thickness with approved asbestos free Build up to specified thickness with approved asbestos free  up to specified thickness with approved asbestos free up to specified thickness with approved asbestos free  to specified thickness with approved asbestos free to specified thickness with approved asbestos free  specified thickness with approved asbestos free specified thickness with approved asbestos free  thickness with approved asbestos free thickness with approved asbestos free  with approved asbestos free with approved asbestos free  approved asbestos free approved asbestos free  asbestos free asbestos free  free free finishing cement.  7.2.13. Do not insulate terminal unit automatic control valves installed in hot piping.  Do not insulate terminal unit automatic control valves installed in hot piping.  7.2.14. Under all domestic cold water, provide an insert between support shield and piping for piping Under all domestic cold water, provide an insert between support shield and piping for piping  all domestic cold water, provide an insert between support shield and piping for piping all domestic cold water, provide an insert between support shield and piping for piping  domestic cold water, provide an insert between support shield and piping for piping domestic cold water, provide an insert between support shield and piping for piping  cold water, provide an insert between support shield and piping for piping cold water, provide an insert between support shield and piping for piping  water, provide an insert between support shield and piping for piping water, provide an insert between support shield and piping for piping  provide an insert between support shield and piping for piping provide an insert between support shield and piping for piping  an insert between support shield and piping for piping an insert between support shield and piping for piping  insert between support shield and piping for piping insert between support shield and piping for piping  between support shield and piping for piping between support shield and piping for piping  support shield and piping for piping support shield and piping for piping  shield and piping for piping shield and piping for piping  and piping for piping and piping for piping  piping for piping piping for piping  for piping for piping  piping piping 1-1/2" or larger.  7.2.15. Provide the following pipe insulation type as indicated in the pipe insulation table below.  Provide the following pipe insulation type as indicated in the pipe insulation table below.  'Type P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Insulation, Johns Manville Micro-Lok Pipe Insulation, Insulation, Johns Manville Micro-Lok Pipe Insulation,  Johns Manville Micro-Lok Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Manville Micro-Lok Pipe Insulation, Manville Micro-Lok Pipe Insulation,  Micro-Lok Pipe Insulation, Micro-Lok Pipe Insulation,  Pipe Insulation, Pipe Insulation,  Insulation, Insulation, Manson Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  or Knauf Earthwool 1000  Pipe Insulation with factory applied all or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Knauf Earthwool 1000  Pipe Insulation with factory applied all Knauf Earthwool 1000  Pipe Insulation with factory applied all  Earthwool 1000  Pipe Insulation with factory applied all Earthwool 1000  Pipe Insulation with factory applied all  1000  Pipe Insulation with factory applied all 1000° Pipe Insulation with factory applied all Pipe Insulation with factory applied all  Insulation with factory applied all Insulation with factory applied all  with factory applied all with factory applied all  factory applied all factory applied all  applied all applied all  all all purpose vapour barrier jacket where scheduled. 'Type P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  AC Accoflex fiber-free piping insulation, painted with WB Finish where installed AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  Accoflex fiber-free piping insulation, painted with WB Finish where installed Accoflex fiber-free piping insulation, painted with WB Finish where installed  fiber-free piping insulation, painted with WB Finish where installed fiber-free piping insulation, painted with WB Finish where installed  piping insulation, painted with WB Finish where installed piping insulation, painted with WB Finish where installed  insulation, painted with WB Finish where installed insulation, painted with WB Finish where installed  painted with WB Finish where installed painted with WB Finish where installed  with WB Finish where installed with WB Finish where installed  WB Finish where installed WB Finish where installed  Finish where installed Finish where installed  where installed where installed  installed installed outdoors.    INSULATION         VAPOUR  INSULATION         VAPOUR       VAPOUR    VAPOUR DUTY                    TYPE  THICKNESS    BARRIER THICKNESS    BARRIER    BARRIER DOMESTIC COLD WATER Less than 1"   P-1    1/2"  Yes P-1    1/2"  Yes   1/2"  Yes Yes Less than 8"   P-1     1"   Yes P-1     1"   Yes    1"   Yes Yes DOMESTIC HOT WATER Less than 1-1/2"   P-1          1"       No P-1          1"       No No 1-1/2" and larger   P-1        1-1/2"  No P-1        1-1/2"  No No BUILDING HOT WATER Less than 1-1/2"   P-1        1-1/2"  No P-1        1-1/2"  No No 1-1/2" and larger   P-1          2"      No P-1          2"      No No HORIZONTAL STORM AND  SANITARY DRAINAGE all pipe sizes   P-1         1"         Yes P-1         1"         Yes      Yes Yes HORIZONTAL CONDENSATE  DRAINS all pipe sizes   P-1        1/2"        Yes P-1        1/2"        Yes      Yes Yes REFRIGERANT LIQUID PIPE Less than 1"   P-2         1"          Yes P-2         1"          Yes      Yes Yes 1" and above   P-1         1"          Yes P-1         1"          Yes      Yes Yes HEAT TRACED PIPE FOR  FREEZE PROTECTION 3" and less    P-1         1"          No P-1         1"          No      No No 4" and above   P-1       1-1/2"     No P-1       1-1/2"     No No 7.2.16. Provide Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling Provide Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling  Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling  Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling  Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling  PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling  jacketing or Knauf Proto PVC jacketing for all exposed ceiling jacketing or Knauf Proto PVC jacketing for all exposed ceiling  or Knauf Proto PVC jacketing for all exposed ceiling or Knauf Proto PVC jacketing for all exposed ceiling  Knauf Proto PVC jacketing for all exposed ceiling Knauf Proto PVC jacketing for all exposed ceiling  Proto PVC jacketing for all exposed ceiling Proto PVC jacketing for all exposed ceiling  PVC jacketing for all exposed ceiling PVC jacketing for all exposed ceiling  jacketing for all exposed ceiling jacketing for all exposed ceiling  for all exposed ceiling for all exposed ceiling  all exposed ceiling all exposed ceiling  exposed ceiling exposed ceiling  ceiling ceiling areas, mechanical rooms, and any locations where piping passes through regularly occupied areas. 7.3. DUCTWORK INSULATION DUCTWORK INSULATION 7.3.1. Provide insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean Provide insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  of 0.25 BTU.in/hr. sq.ft °F at 75°F mean of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  0.25 BTU.in/hr. sq.ft °F at 75°F mean 0.25 BTU.in/hr. sq.ft °F at 75°F mean  BTU.in/hr. sq.ft °F at 75°F mean BTU.in/hr. sq.ft °F at 75°F mean  sq.ft °F at 75°F mean sq.ft °F at 75°F mean  °F at 75°F mean °F at 75°F mean  at 75°F mean at 75°F mean  75°F mean 75°F mean  mean mean temperature. 7.3.2. Apply vapour barrier over insulation on cold temperature ductwork. Apply vapour barrier over insulation on cold temperature ductwork. 7.3.3. Circular silencers and acoustic plenums need not be externally insulated. Circular silencers and acoustic plenums need not be externally insulated. 7.3.4. Ductwork and casings lined with acoustic insulation 1" or more in thickness need not be externally Ductwork and casings lined with acoustic insulation 1" or more in thickness need not be externally  and casings lined with acoustic insulation 1" or more in thickness need not be externally and casings lined with acoustic insulation 1" or more in thickness need not be externally  casings lined with acoustic insulation 1" or more in thickness need not be externally casings lined with acoustic insulation 1" or more in thickness need not be externally  lined with acoustic insulation 1" or more in thickness need not be externally lined with acoustic insulation 1" or more in thickness need not be externally  with acoustic insulation 1" or more in thickness need not be externally with acoustic insulation 1" or more in thickness need not be externally  acoustic insulation 1" or more in thickness need not be externally acoustic insulation 1" or more in thickness need not be externally  insulation 1" or more in thickness need not be externally insulation 1" or more in thickness need not be externally  1" or more in thickness need not be externally 1" or more in thickness need not be externally  or more in thickness need not be externally or more in thickness need not be externally  more in thickness need not be externally more in thickness need not be externally  in thickness need not be externally in thickness need not be externally  thickness need not be externally thickness need not be externally  need not be externally need not be externally  not be externally not be externally  be externally be externally  externally externally insulated. 7.3.5. Provide the following ductwork insulation type as indicated in the ductwork insulation table below. Provide the following ductwork insulation type as indicated in the ductwork insulation table below. Type D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas   Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Insulation with FRK facing, John Mansville 814 Spin-Glas Insulation with FRK facing, John Mansville 814 Spin-Glas  with FRK facing, John Mansville 814 Spin-Glas with FRK facing, John Mansville 814 Spin-Glas  FRK facing, John Mansville 814 Spin-Glas FRK facing, John Mansville 814 Spin-Glas  facing, John Mansville 814 Spin-Glas facing, John Mansville 814 Spin-Glas  John Mansville 814 Spin-Glas John Mansville 814 Spin-Glas  Mansville 814 Spin-Glas Mansville 814 Spin-Glas  814 Spin-Glas 814 Spin-Glas  Spin-Glas Spin-Glas with FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  with FSK facing, or Knauf Earthwool Insulation Board with FSK with FSK facing, or Knauf Earthwool Insulation Board with FSK  FSK facing, or Knauf Earthwool Insulation Board with FSK FSK facing, or Knauf Earthwool Insulation Board with FSK  facing, or Knauf Earthwool Insulation Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  or Knauf Earthwool Insulation Board with FSK or Knauf Earthwool Insulation Board with FSK  Knauf Earthwool Insulation Board with FSK Knauf Earthwool Insulation Board with FSK  Earthwool Insulation Board with FSK Earthwool Insulation Board with FSK  Insulation Board with FSK Insulation Board with FSK  Board with FSK Board with FSK  with FSK with FSK  FSK FSK facing. Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  less than 3lbs./cu.ft. Impale on mechanically fastened pins located at less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  than 3lbs./cu.ft. Impale on mechanically fastened pins located at than 3lbs./cu.ft. Impale on mechanically fastened pins located at  3lbs./cu.ft. Impale on mechanically fastened pins located at 3lbs./cu.ft. Impale on mechanically fastened pins located at  Impale on mechanically fastened pins located at Impale on mechanically fastened pins located at  on mechanically fastened pins located at on mechanically fastened pins located at  mechanically fastened pins located at mechanically fastened pins located at  fastened pins located at fastened pins located at  pins located at pins located at  located at located at  at at not greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  than 12" centers. Secure with speed washers.  Butt joints tightly together and seal than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  12" centers. Secure with speed washers.  Butt joints tightly together and seal 12" centers. Secure with speed washers.  Butt joints tightly together and seal  centers. Secure with speed washers.  Butt joints tightly together and seal centers. Secure with speed washers.  Butt joints tightly together and seal  Secure with speed washers.  Butt joints tightly together and seal Secure with speed washers.  Butt joints tightly together and seal  with speed washers.  Butt joints tightly together and seal with speed washers.  Butt joints tightly together and seal  speed washers.  Butt joints tightly together and seal speed washers.  Butt joints tightly together and seal  washers.  Butt joints tightly together and seal washers.  Butt joints tightly together and seal   Butt joints tightly together and seal  Butt joints tightly together and seal Butt joints tightly together and seal  joints tightly together and seal joints tightly together and seal  tightly together and seal tightly together and seal  together and seal together and seal  and seal and seal  seal seal washers, breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  joints with self-adhering 4" wide plain aluminum tape, or adhere foil with joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  with self-adhering 4" wide plain aluminum tape, or adhere foil with with self-adhering 4" wide plain aluminum tape, or adhere foil with  self-adhering 4" wide plain aluminum tape, or adhere foil with self-adhering 4" wide plain aluminum tape, or adhere foil with  4" wide plain aluminum tape, or adhere foil with 4" wide plain aluminum tape, or adhere foil with  wide plain aluminum tape, or adhere foil with wide plain aluminum tape, or adhere foil with  plain aluminum tape, or adhere foil with plain aluminum tape, or adhere foil with  aluminum tape, or adhere foil with aluminum tape, or adhere foil with  tape, or adhere foil with tape, or adhere foil with  or adhere foil with or adhere foil with  adhere foil with adhere foil with  foil with foil with  with with Childers CP82 or Bakor 230-38 adhesive. Type D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,   Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  FRK, Johns Manville Microlite EQ FSK Duct Wrap, FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Johns Manville Microlite EQ FSK Duct Wrap, Johns Manville Microlite EQ FSK Duct Wrap,  Manville Microlite EQ FSK Duct Wrap, Manville Microlite EQ FSK Duct Wrap,  Microlite EQ FSK Duct Wrap, Microlite EQ FSK Duct Wrap,  EQ FSK Duct Wrap, EQ FSK Duct Wrap,  FSK Duct Wrap, FSK Duct Wrap,  Duct Wrap, Duct Wrap,  Wrap, Wrap, Manson Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Atmosphere Duct Wrap with FSK facing, 12kg/cubic Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Duct Wrap with FSK facing, 12kg/cubic Duct Wrap with FSK facing, 12kg/cubic  Wrap with FSK facing, 12kg/cubic Wrap with FSK facing, 12kg/cubic  with FSK facing, 12kg/cubic with FSK facing, 12kg/cubic  FSK facing, 12kg/cubic FSK facing, 12kg/cubic  facing, 12kg/cubic facing, 12kg/cubic  12kg/cubic 12kg/cubic metre [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct  [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct  density with factory applied reinforced foil facing.  Adhere insulation to duct density with factory applied reinforced foil facing.  Adhere insulation to duct  with factory applied reinforced foil facing.  Adhere insulation to duct with factory applied reinforced foil facing.  Adhere insulation to duct  factory applied reinforced foil facing.  Adhere insulation to duct factory applied reinforced foil facing.  Adhere insulation to duct  applied reinforced foil facing.  Adhere insulation to duct applied reinforced foil facing.  Adhere insulation to duct  reinforced foil facing.  Adhere insulation to duct reinforced foil facing.  Adhere insulation to duct  foil facing.  Adhere insulation to duct foil facing.  Adhere insulation to duct  facing.  Adhere insulation to duct facing.  Adhere insulation to duct   Adhere insulation to duct  Adhere insulation to duct Adhere insulation to duct  insulation to duct insulation to duct  to duct to duct  duct duct surface with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  or Bakelite 230-39 adhesive, which shall be applied in strips 150mm or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  Bakelite 230-39 adhesive, which shall be applied in strips 150mm Bakelite 230-39 adhesive, which shall be applied in strips 150mm  230-39 adhesive, which shall be applied in strips 150mm 230-39 adhesive, which shall be applied in strips 150mm  adhesive, which shall be applied in strips 150mm adhesive, which shall be applied in strips 150mm  which shall be applied in strips 150mm which shall be applied in strips 150mm  shall be applied in strips 150mm shall be applied in strips 150mm  be applied in strips 150mm be applied in strips 150mm  applied in strips 150mm applied in strips 150mm  in strips 150mm in strips 150mm  strips 150mm strips 150mm  150mm 150mm [6"] wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  greater than 300mm [12"] centres. Butt edges of insulation tightly together, and greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  than 300mm [12"] centres. Butt edges of insulation tightly together, and than 300mm [12"] centres. Butt edges of insulation tightly together, and  300mm [12"] centres. Butt edges of insulation tightly together, and 300mm [12"] centres. Butt edges of insulation tightly together, and  [12"] centres. Butt edges of insulation tightly together, and [12"] centres. Butt edges of insulation tightly together, and  centres. Butt edges of insulation tightly together, and centres. Butt edges of insulation tightly together, and  Butt edges of insulation tightly together, and Butt edges of insulation tightly together, and  edges of insulation tightly together, and edges of insulation tightly together, and  of insulation tightly together, and of insulation tightly together, and  insulation tightly together, and insulation tightly together, and  tightly together, and tightly together, and  together, and together, and  and and seal breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  with self-adhering 100mm [4"] wide aluminum tape or adhere foil with self-adhering 100mm [4"] wide aluminum tape or adhere foil  self-adhering 100mm [4"] wide aluminum tape or adhere foil self-adhering 100mm [4"] wide aluminum tape or adhere foil  100mm [4"] wide aluminum tape or adhere foil 100mm [4"] wide aluminum tape or adhere foil  [4"] wide aluminum tape or adhere foil [4"] wide aluminum tape or adhere foil  wide aluminum tape or adhere foil wide aluminum tape or adhere foil  aluminum tape or adhere foil aluminum tape or adhere foil  tape or adhere foil tape or adhere foil  or adhere foil or adhere foil  adhere foil adhere foil  foil foil with Childers CP82 or Bakor 230-38 adhesive. Type D3: Thermal Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated  D3: Thermal Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated D3: Thermal Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated  Thermal Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated Thermal Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated  Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated  FireMaster FastWrap XL is a flexible high temperature insulation rated FireMaster FastWrap XL is a flexible high temperature insulation rated  FastWrap XL is a flexible high temperature insulation rated FastWrap XL is a flexible high temperature insulation rated  XL is a flexible high temperature insulation rated XL is a flexible high temperature insulation rated  is a flexible high temperature insulation rated is a flexible high temperature insulation rated  a flexible high temperature insulation rated a flexible high temperature insulation rated  flexible high temperature insulation rated flexible high temperature insulation rated  high temperature insulation rated high temperature insulation rated  temperature insulation rated temperature insulation rated  insulation rated insulation rated  rated rated to 2192°F (1200°C) that is fully encapsulated in FSP facing. The duct enclosure system shall be  2192°F (1200°C) that is fully encapsulated in FSP facing. The duct enclosure system shall be 2192°F (1200°C) that is fully encapsulated in FSP facing. The duct enclosure system shall be  (1200°C) that is fully encapsulated in FSP facing. The duct enclosure system shall be (1200°C) that is fully encapsulated in FSP facing. The duct enclosure system shall be  that is fully encapsulated in FSP facing. The duct enclosure system shall be that is fully encapsulated in FSP facing. The duct enclosure system shall be  is fully encapsulated in FSP facing. The duct enclosure system shall be is fully encapsulated in FSP facing. The duct enclosure system shall be  fully encapsulated in FSP facing. The duct enclosure system shall be fully encapsulated in FSP facing. The duct enclosure system shall be  encapsulated in FSP facing. The duct enclosure system shall be encapsulated in FSP facing. The duct enclosure system shall be  in FSP facing. The duct enclosure system shall be in FSP facing. The duct enclosure system shall be  FSP facing. The duct enclosure system shall be FSP facing. The duct enclosure system shall be  facing. The duct enclosure system shall be facing. The duct enclosure system shall be  The duct enclosure system shall be The duct enclosure system shall be  duct enclosure system shall be duct enclosure system shall be  enclosure system shall be enclosure system shall be  system shall be system shall be  shall be shall be  be be listed by UL and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  by UL and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to by UL and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  UL and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to UL and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  2336, CAN/ULC S144 and ISO 6944 for zero clearance to 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  CAN/ULC S144 and ISO 6944 for zero clearance to CAN/ULC S144 and ISO 6944 for zero clearance to  S144 and ISO 6944 for zero clearance to S144 and ISO 6944 for zero clearance to  and ISO 6944 for zero clearance to and ISO 6944 for zero clearance to  ISO 6944 for zero clearance to ISO 6944 for zero clearance to  6944 for zero clearance to 6944 for zero clearance to  for zero clearance to for zero clearance to  zero clearance to zero clearance to  clearance to clearance to  to to combustibles, and tested per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall  and tested per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall and tested per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall  tested per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall tested per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall  per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall  ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall  E84 for a flame/smoke rating less than 25/50. Insulation shall E84 for a flame/smoke rating less than 25/50. Insulation shall  for a flame/smoke rating less than 25/50. Insulation shall for a flame/smoke rating less than 25/50. Insulation shall  a flame/smoke rating less than 25/50. Insulation shall a flame/smoke rating less than 25/50. Insulation shall  flame/smoke rating less than 25/50. Insulation shall flame/smoke rating less than 25/50. Insulation shall  rating less than 25/50. Insulation shall rating less than 25/50. Insulation shall  less than 25/50. Insulation shall less than 25/50. Insulation shall  than 25/50. Insulation shall than 25/50. Insulation shall  25/50. Insulation shall 25/50. Insulation shall  Insulation shall Insulation shall  shall shall have a nominal thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  a nominal thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). a nominal thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  nominal thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). nominal thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  (38 mm) and density of 6 lbs/ft3 (96 kg/m3). (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  mm) and density of 6 lbs/ft3 (96 kg/m3). mm) and density of 6 lbs/ft3 (96 kg/m3).  and density of 6 lbs/ft3 (96 kg/m3). and density of 6 lbs/ft3 (96 kg/m3).  density of 6 lbs/ft3 (96 kg/m3). density of 6 lbs/ft3 (96 kg/m3).  of 6 lbs/ft3 (96 kg/m3). of 6 lbs/ft3 (96 kg/m3).  6 lbs/ft3 (96 kg/m3). 6 lbs/ft3 (96 kg/m3).  lbs/ft3 (96 kg/m3). lbs/ft3 (96 kg/m3).  (96 kg/m3). (96 kg/m3).  kg/m3). kg/m3). Insulation shall have a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to  shall have a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to shall have a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to  have a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to have a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to  a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to  R-Value of 7.3 at 75°F. Installation shall be in strict accordance to R-Value of 7.3 at 75°F. Installation shall be in strict accordance to  of 7.3 at 75°F. Installation shall be in strict accordance to of 7.3 at 75°F. Installation shall be in strict accordance to  7.3 at 75°F. Installation shall be in strict accordance to 7.3 at 75°F. Installation shall be in strict accordance to  at 75°F. Installation shall be in strict accordance to at 75°F. Installation shall be in strict accordance to  75°F. Installation shall be in strict accordance to 75°F. Installation shall be in strict accordance to  Installation shall be in strict accordance to Installation shall be in strict accordance to  shall be in strict accordance to shall be in strict accordance to  be in strict accordance to be in strict accordance to  in strict accordance to in strict accordance to  strict accordance to strict accordance to  accordance to accordance to  to to manufacturers published installation instructions, UL or ULC Listings, and shop drawings. Twolayers  published installation instructions, UL or ULC Listings, and shop drawings. Twolayers published installation instructions, UL or ULC Listings, and shop drawings. Twolayers  installation instructions, UL or ULC Listings, and shop drawings. Twolayers installation instructions, UL or ULC Listings, and shop drawings. Twolayers  instructions, UL or ULC Listings, and shop drawings. Twolayers instructions, UL or ULC Listings, and shop drawings. Twolayers  UL or ULC Listings, and shop drawings. Twolayers UL or ULC Listings, and shop drawings. Twolayers  or ULC Listings, and shop drawings. Twolayers or ULC Listings, and shop drawings. Twolayers  ULC Listings, and shop drawings. Twolayers ULC Listings, and shop drawings. Twolayers  Listings, and shop drawings. Twolayers Listings, and shop drawings. Twolayers  and shop drawings. Twolayers and shop drawings. Twolayers  shop drawings. Twolayers shop drawings. Twolayers  drawings. Twolayers drawings. Twolayers  Twolayers Twolayers of 1/2" FASTWRAP XL shall be used for duct access where specified or as required by code. DUTY     INSULATION  THICKNESS  VAPOUR INSULATION  THICKNESS  VAPOUR THICKNESS  VAPOUR VAPOUR        TYPE     BARRIER     TYPE     BARRIER   BARRIER   Outside air plenums  and ducts        D1         2"    Yes      D1         2"    Yes    D1         2"    Yes        2"    Yes    2"    Yes  Yes Relief and exhaust air  plenums       D1     1-1/2"    Yes    D1     1-1/2"    Yes    1-1/2"    Yes  1-1/2"    Yes  Yes Final 3m (10') of exhaust duct before exiting building  or up to motorized damper  if distance exceeds 3m (10')    D1          1"    Yes    D1          1"    Yes         1"    Yes    1"    Yes  Yes Exposed ductwork      D1             1"    Yes    D1             1"    Yes             1"    Yes         1"    Yes    1"    Yes  Yes Ductwork outside of Building or in garage area      D1          2"    Yes    D1          2"    Yes         2"    Yes    2"    Yes  Yes Concealed supply air, (including  ducts in shafts) to air terminal  control units, excluding flexible ducts        D2         1"    Yes    D2         1"    Yes        1"    Yes    1"    Yes  Yes Concealed supply air ducts from  air terminal control unit discharge  to air terminals excluding flexible ducts              D2          1"    Yes            D2          1"    Yes    D2          1"    Yes         1"    Yes    1"    Yes  Yes 7.3.6. Recover insulation and insulation finishes outside the building or exposed to the weather with one Recover insulation and insulation finishes outside the building or exposed to the weather with one  insulation and insulation finishes outside the building or exposed to the weather with one insulation and insulation finishes outside the building or exposed to the weather with one  and insulation finishes outside the building or exposed to the weather with one and insulation finishes outside the building or exposed to the weather with one  insulation finishes outside the building or exposed to the weather with one insulation finishes outside the building or exposed to the weather with one  finishes outside the building or exposed to the weather with one finishes outside the building or exposed to the weather with one  outside the building or exposed to the weather with one outside the building or exposed to the weather with one  the building or exposed to the weather with one the building or exposed to the weather with one  building or exposed to the weather with one building or exposed to the weather with one  or exposed to the weather with one or exposed to the weather with one  exposed to the weather with one exposed to the weather with one  to the weather with one to the weather with one  the weather with one the weather with one  weather with one weather with one  with one with one  one one {1.5mm} [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  of Childers Encacel X or Bakor 110-26 fire retardant black mastic of Childers Encacel X or Bakor 110-26 fire retardant black mastic  Childers Encacel X or Bakor 110-26 fire retardant black mastic Childers Encacel X or Bakor 110-26 fire retardant black mastic  Encacel X or Bakor 110-26 fire retardant black mastic Encacel X or Bakor 110-26 fire retardant black mastic  X or Bakor 110-26 fire retardant black mastic X or Bakor 110-26 fire retardant black mastic  or Bakor 110-26 fire retardant black mastic or Bakor 110-26 fire retardant black mastic  Bakor 110-26 fire retardant black mastic Bakor 110-26 fire retardant black mastic  110-26 fire retardant black mastic 110-26 fire retardant black mastic  fire retardant black mastic fire retardant black mastic  retardant black mastic retardant black mastic  black mastic black mastic  mastic mastic vapour barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,  barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating, barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,  coating.  Embed a layer of woven glass reinforcing fabric into the wet coating, coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,   Embed a layer of woven glass reinforcing fabric into the wet coating,  Embed a layer of woven glass reinforcing fabric into the wet coating, Embed a layer of woven glass reinforcing fabric into the wet coating,  a layer of woven glass reinforcing fabric into the wet coating, a layer of woven glass reinforcing fabric into the wet coating,  layer of woven glass reinforcing fabric into the wet coating, layer of woven glass reinforcing fabric into the wet coating,  of woven glass reinforcing fabric into the wet coating, of woven glass reinforcing fabric into the wet coating,  woven glass reinforcing fabric into the wet coating, woven glass reinforcing fabric into the wet coating,  glass reinforcing fabric into the wet coating, glass reinforcing fabric into the wet coating,  reinforcing fabric into the wet coating, reinforcing fabric into the wet coating,  fabric into the wet coating, fabric into the wet coating,  into the wet coating, into the wet coating,  the wet coating, the wet coating,  wet coating, wet coating,  coating, coating, lapping ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  [3"].  Apply a top coating of {1.5mm} [1/16"] thick [3"].  Apply a top coating of {1.5mm} [1/16"] thick   Apply a top coating of {1.5mm} [1/16"] thick  Apply a top coating of {1.5mm} [1/16"] thick Apply a top coating of {1.5mm} [1/16"] thick  a top coating of {1.5mm} [1/16"] thick a top coating of {1.5mm} [1/16"] thick  top coating of {1.5mm} [1/16"] thick top coating of {1.5mm} [1/16"] thick  coating of {1.5mm} [1/16"] thick coating of {1.5mm} [1/16"] thick  of {1.5mm} [1/16"] thick of {1.5mm} [1/16"] thick  {1.5mm} [1/16"] thick {1.5mm} [1/16"] thick  [1/16"] thick [1/16"] thick  thick thick Encacel X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  110-26 over the entire surface of the fabric. Seal the entire covering to 110-26 over the entire surface of the fabric. Seal the entire covering to  over the entire surface of the fabric. Seal the entire covering to over the entire surface of the fabric. Seal the entire covering to  the entire surface of the fabric. Seal the entire covering to the entire surface of the fabric. Seal the entire covering to  entire surface of the fabric. Seal the entire covering to entire surface of the fabric. Seal the entire covering to  surface of the fabric. Seal the entire covering to surface of the fabric. Seal the entire covering to  of the fabric. Seal the entire covering to of the fabric. Seal the entire covering to  the fabric. Seal the entire covering to the fabric. Seal the entire covering to  fabric. Seal the entire covering to fabric. Seal the entire covering to  Seal the entire covering to Seal the entire covering to  the entire covering to the entire covering to  entire covering to entire covering to  covering to covering to  to to achieve a watertight assembly. 7.3.7. In lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket In lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket  lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket  of above recovering of insulation and insulation finishes outside the building, aluminum jacket of above recovering of insulation and insulation finishes outside the building, aluminum jacket  above recovering of insulation and insulation finishes outside the building, aluminum jacket above recovering of insulation and insulation finishes outside the building, aluminum jacket  recovering of insulation and insulation finishes outside the building, aluminum jacket recovering of insulation and insulation finishes outside the building, aluminum jacket  of insulation and insulation finishes outside the building, aluminum jacket of insulation and insulation finishes outside the building, aluminum jacket  insulation and insulation finishes outside the building, aluminum jacket insulation and insulation finishes outside the building, aluminum jacket  and insulation finishes outside the building, aluminum jacket and insulation finishes outside the building, aluminum jacket  insulation finishes outside the building, aluminum jacket insulation finishes outside the building, aluminum jacket  finishes outside the building, aluminum jacket finishes outside the building, aluminum jacket  outside the building, aluminum jacket outside the building, aluminum jacket  the building, aluminum jacket the building, aluminum jacket  building, aluminum jacket building, aluminum jacket  aluminum jacket aluminum jacket  jacket jacket with aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse  aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse  fittings may be substituted (VentureClad Plus or similar product). Band all transverse fittings may be substituted (VentureClad Plus or similar product). Band all transverse  may be substituted (VentureClad Plus or similar product). Band all transverse may be substituted (VentureClad Plus or similar product). Band all transverse  be substituted (VentureClad Plus or similar product). Band all transverse be substituted (VentureClad Plus or similar product). Band all transverse  substituted (VentureClad Plus or similar product). Band all transverse substituted (VentureClad Plus or similar product). Band all transverse  (VentureClad Plus or similar product). Band all transverse (VentureClad Plus or similar product). Band all transverse  Plus or similar product). Band all transverse Plus or similar product). Band all transverse  or similar product). Band all transverse or similar product). Band all transverse  similar product). Band all transverse similar product). Band all transverse  product). Band all transverse product). Band all transverse  Band all transverse Band all transverse  all transverse all transverse  transverse transverse seams with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  mastic tape and caulk all longitudinal seams with silicone caulking. Seal the mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  tape and caulk all longitudinal seams with silicone caulking. Seal the tape and caulk all longitudinal seams with silicone caulking. Seal the  and caulk all longitudinal seams with silicone caulking. Seal the and caulk all longitudinal seams with silicone caulking. Seal the  caulk all longitudinal seams with silicone caulking. Seal the caulk all longitudinal seams with silicone caulking. Seal the  all longitudinal seams with silicone caulking. Seal the all longitudinal seams with silicone caulking. Seal the  longitudinal seams with silicone caulking. Seal the longitudinal seams with silicone caulking. Seal the  seams with silicone caulking. Seal the seams with silicone caulking. Seal the  with silicone caulking. Seal the with silicone caulking. Seal the  silicone caulking. Seal the silicone caulking. Seal the  caulking. Seal the caulking. Seal the  Seal the Seal the  the the entire covering to achieve a watertight assembly. 7.3.8. Protect the work of this trade from being defaced by other trades. Make good any damage and Protect the work of this trade from being defaced by other trades. Make good any damage and  the work of this trade from being defaced by other trades. Make good any damage and the work of this trade from being defaced by other trades. Make good any damage and  work of this trade from being defaced by other trades. Make good any damage and work of this trade from being defaced by other trades. Make good any damage and  of this trade from being defaced by other trades. Make good any damage and of this trade from being defaced by other trades. Make good any damage and  this trade from being defaced by other trades. Make good any damage and this trade from being defaced by other trades. Make good any damage and  trade from being defaced by other trades. Make good any damage and trade from being defaced by other trades. Make good any damage and  from being defaced by other trades. Make good any damage and from being defaced by other trades. Make good any damage and  being defaced by other trades. Make good any damage and being defaced by other trades. Make good any damage and  defaced by other trades. Make good any damage and defaced by other trades. Make good any damage and  by other trades. Make good any damage and by other trades. Make good any damage and  other trades. Make good any damage and other trades. Make good any damage and  trades. Make good any damage and trades. Make good any damage and  Make good any damage and Make good any damage and  good any damage and good any damage and  any damage and any damage and  damage and damage and  and and leave in perfect condition, ready for final painting. 7.3.9. Apply insulation over clean dry surfaces, firmly butting all sections together. Apply insulation over clean dry surfaces, firmly butting all sections together. 7.3.10. Recover all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] Recover all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  finishes with minimum {0.20kg/squaremetre} [6oz.<-] finishes with minimum {0.20kg/squaremetre} [6oz.<-]  with minimum {0.20kg/squaremetre} [6oz.<-] with minimum {0.20kg/squaremetre} [6oz.<-]  minimum {0.20kg/squaremetre} [6oz.<-] minimum {0.20kg/squaremetre} [6oz.<-]  {0.20kg/squaremetre} [6oz.<-] {0.20kg/squaremetre} [6oz.<-]  [6oz.<-] [6oz.<-] canvas, and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   CP50A-HV2 or Bakor 120-18 white fire resistant coating.  CP50A-HV2 or Bakor 120-18 white fire resistant coating.   or Bakor 120-18 white fire resistant coating.  or Bakor 120-18 white fire resistant coating.   Bakor 120-18 white fire resistant coating.  Bakor 120-18 white fire resistant coating.   120-18 white fire resistant coating.  120-18 white fire resistant coating.   white fire resistant coating.  white fire resistant coating.   fire resistant coating.  fire resistant coating.   resistant coating.  resistant coating.   coating.  coating.  An acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per  acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per  alternative recovering will be PVC fitting covers and jacketing, installed as per alternative recovering will be PVC fitting covers and jacketing, installed as per  recovering will be PVC fitting covers and jacketing, installed as per recovering will be PVC fitting covers and jacketing, installed as per  will be PVC fitting covers and jacketing, installed as per will be PVC fitting covers and jacketing, installed as per  be PVC fitting covers and jacketing, installed as per be PVC fitting covers and jacketing, installed as per  PVC fitting covers and jacketing, installed as per PVC fitting covers and jacketing, installed as per  fitting covers and jacketing, installed as per fitting covers and jacketing, installed as per  covers and jacketing, installed as per covers and jacketing, installed as per  and jacketing, installed as per and jacketing, installed as per  jacketing, installed as per jacketing, installed as per  installed as per installed as per  as per as per  per per manufacturer's instructions, and conforming to the specified Flame Spread/Smoke Developed Rating. 8. DUCTWORK DUCTWORK 8.1. Provide all labour, materials, products, equipment and services to supply and install the sheet metal Provide all labour, materials, products, equipment and services to supply and install the sheet metal  all labour, materials, products, equipment and services to supply and install the sheet metal all labour, materials, products, equipment and services to supply and install the sheet metal  labour, materials, products, equipment and services to supply and install the sheet metal labour, materials, products, equipment and services to supply and install the sheet metal  materials, products, equipment and services to supply and install the sheet metal materials, products, equipment and services to supply and install the sheet metal  products, equipment and services to supply and install the sheet metal products, equipment and services to supply and install the sheet metal  equipment and services to supply and install the sheet metal equipment and services to supply and install the sheet metal  and services to supply and install the sheet metal and services to supply and install the sheet metal  services to supply and install the sheet metal services to supply and install the sheet metal  to supply and install the sheet metal to supply and install the sheet metal  supply and install the sheet metal supply and install the sheet metal  and install the sheet metal and install the sheet metal  install the sheet metal install the sheet metal  the sheet metal the sheet metal  sheet metal sheet metal  metal metal and ductwork systems as indicated on the Drawings and specified in this Section of the  ductwork systems as indicated on the Drawings and specified in this Section of the ductwork systems as indicated on the Drawings and specified in this Section of the  systems as indicated on the Drawings and specified in this Section of the systems as indicated on the Drawings and specified in this Section of the  as indicated on the Drawings and specified in this Section of the as indicated on the Drawings and specified in this Section of the  indicated on the Drawings and specified in this Section of the indicated on the Drawings and specified in this Section of the  on the Drawings and specified in this Section of the on the Drawings and specified in this Section of the  the Drawings and specified in this Section of the the Drawings and specified in this Section of the  Drawings and specified in this Section of the Drawings and specified in this Section of the  and specified in this Section of the and specified in this Section of the  specified in this Section of the specified in this Section of the  in this Section of the in this Section of the  this Section of the this Section of the  Section of the Section of the  of the of the  the the Specifications. 8.2. Meet Standards described in the latest Edition of HVAC Duct Construction Standards handbook from Meet Standards described in the latest Edition of HVAC Duct Construction Standards handbook from  Standards described in the latest Edition of HVAC Duct Construction Standards handbook from Standards described in the latest Edition of HVAC Duct Construction Standards handbook from  described in the latest Edition of HVAC Duct Construction Standards handbook from described in the latest Edition of HVAC Duct Construction Standards handbook from  in the latest Edition of HVAC Duct Construction Standards handbook from in the latest Edition of HVAC Duct Construction Standards handbook from  the latest Edition of HVAC Duct Construction Standards handbook from the latest Edition of HVAC Duct Construction Standards handbook from  latest Edition of HVAC Duct Construction Standards handbook from latest Edition of HVAC Duct Construction Standards handbook from  Edition of HVAC Duct Construction Standards handbook from Edition of HVAC Duct Construction Standards handbook from  of HVAC Duct Construction Standards handbook from of HVAC Duct Construction Standards handbook from  HVAC Duct Construction Standards handbook from HVAC Duct Construction Standards handbook from  Duct Construction Standards handbook from Duct Construction Standards handbook from  Construction Standards handbook from Construction Standards handbook from  Standards handbook from Standards handbook from  handbook from handbook from  from from Sheet Metal and Air Conditioning Contractors National Association (SMACNA). 8.3. Duct dimensions shown on Drawings are net, inside insulation and acoustic duct lining. Duct dimensions shown on Drawings are net, inside insulation and acoustic duct lining. 8.4. RIGID DUCTWORK RIGID DUCTWORK 8.4.1. Fabricate ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 Fabricate ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  sheet metal with a minimum coating of 1.83 grams/m² (G60 sheet metal with a minimum coating of 1.83 grams/m² (G60  metal with a minimum coating of 1.83 grams/m² (G60 metal with a minimum coating of 1.83 grams/m² (G60  with a minimum coating of 1.83 grams/m² (G60 with a minimum coating of 1.83 grams/m² (G60  a minimum coating of 1.83 grams/m² (G60 a minimum coating of 1.83 grams/m² (G60  minimum coating of 1.83 grams/m² (G60 minimum coating of 1.83 grams/m² (G60  coating of 1.83 grams/m² (G60 coating of 1.83 grams/m² (G60  of 1.83 grams/m² (G60 of 1.83 grams/m² (G60  1.83 grams/m² (G60 1.83 grams/m² (G60  grams/m² (G60 grams/m² (G60  (G60 (G60 coating) unless other materials are specifically named.   8.4.2. Ductwork shall be smooth on the inside and free of obstructions, vibration and rattle. Ductwork shall be smooth on the inside and free of obstructions, vibration and rattle. 8.4.3. Fabricate ductwork, except as described in the next item, according to the following classifications: Fabricate ductwork, except as described in the next item, according to the following classifications: Class 1: All ducting subject to positive or negative static pressure of 250 Pa or less with  1: All ducting subject to positive or negative static pressure of 250 Pa or less with 1: All ducting subject to positive or negative static pressure of 250 Pa or less with  All ducting subject to positive or negative static pressure of 250 Pa or less with All ducting subject to positive or negative static pressure of 250 Pa or less with  ducting subject to positive or negative static pressure of 250 Pa or less with ducting subject to positive or negative static pressure of 250 Pa or less with  subject to positive or negative static pressure of 250 Pa or less with subject to positive or negative static pressure of 250 Pa or less with  to positive or negative static pressure of 250 Pa or less with to positive or negative static pressure of 250 Pa or less with  positive or negative static pressure of 250 Pa or less with positive or negative static pressure of 250 Pa or less with  or negative static pressure of 250 Pa or less with or negative static pressure of 250 Pa or less with  negative static pressure of 250 Pa or less with negative static pressure of 250 Pa or less with  static pressure of 250 Pa or less with static pressure of 250 Pa or less with  pressure of 250 Pa or less with pressure of 250 Pa or less with  of 250 Pa or less with of 250 Pa or less with  250 Pa or less with 250 Pa or less with  Pa or less with Pa or less with  or less with or less with  less with less with  with with maximum velocities of 13m/s shall be constructed in accordance with SMACNA construction  velocities of 13m/s shall be constructed in accordance with SMACNA construction velocities of 13m/s shall be constructed in accordance with SMACNA construction  of 13m/s shall be constructed in accordance with SMACNA construction of 13m/s shall be constructed in accordance with SMACNA construction  13m/s shall be constructed in accordance with SMACNA construction 13m/s shall be constructed in accordance with SMACNA construction  shall be constructed in accordance with SMACNA construction shall be constructed in accordance with SMACNA construction  be constructed in accordance with SMACNA construction be constructed in accordance with SMACNA construction  constructed in accordance with SMACNA construction constructed in accordance with SMACNA construction  in accordance with SMACNA construction in accordance with SMACNA construction  accordance with SMACNA construction accordance with SMACNA construction  with SMACNA construction with SMACNA construction  SMACNA construction SMACNA construction  construction construction standards for 250 Pa duct. Class 2: All ducting subject to positive or negative static pressure of more than 250 Pa up to  2: All ducting subject to positive or negative static pressure of more than 250 Pa up to 2: All ducting subject to positive or negative static pressure of more than 250 Pa up to  All ducting subject to positive or negative static pressure of more than 250 Pa up to All ducting subject to positive or negative static pressure of more than 250 Pa up to  ducting subject to positive or negative static pressure of more than 250 Pa up to ducting subject to positive or negative static pressure of more than 250 Pa up to  subject to positive or negative static pressure of more than 250 Pa up to subject to positive or negative static pressure of more than 250 Pa up to  to positive or negative static pressure of more than 250 Pa up to to positive or negative static pressure of more than 250 Pa up to  positive or negative static pressure of more than 250 Pa up to positive or negative static pressure of more than 250 Pa up to  or negative static pressure of more than 250 Pa up to or negative static pressure of more than 250 Pa up to  negative static pressure of more than 250 Pa up to negative static pressure of more than 250 Pa up to  static pressure of more than 250 Pa up to static pressure of more than 250 Pa up to  pressure of more than 250 Pa up to pressure of more than 250 Pa up to  of more than 250 Pa up to of more than 250 Pa up to  more than 250 Pa up to more than 250 Pa up to  than 250 Pa up to than 250 Pa up to  250 Pa up to 250 Pa up to  Pa up to Pa up to  up to up to  to to 500 Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  maximum velocity of 13 m/s shall be constructed in accordance with SMACNA maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  velocity of 13 m/s shall be constructed in accordance with SMACNA velocity of 13 m/s shall be constructed in accordance with SMACNA  of 13 m/s shall be constructed in accordance with SMACNA of 13 m/s shall be constructed in accordance with SMACNA  13 m/s shall be constructed in accordance with SMACNA 13 m/s shall be constructed in accordance with SMACNA  m/s shall be constructed in accordance with SMACNA m/s shall be constructed in accordance with SMACNA  shall be constructed in accordance with SMACNA shall be constructed in accordance with SMACNA  be constructed in accordance with SMACNA be constructed in accordance with SMACNA  constructed in accordance with SMACNA constructed in accordance with SMACNA  in accordance with SMACNA in accordance with SMACNA  accordance with SMACNA accordance with SMACNA  with SMACNA with SMACNA  SMACNA SMACNA construction standards for 500 Pa duct. 8.4.4. Provide Class 2 pressure duct construction for: Provide Class 2 pressure duct construction for: - Ductwork between variable volume air handling units and air terminal control units. - Ductwork between air flow Venturi's and fans. 8.4.5. Provide duct transformation with expansion fittings having slopes not exceeding 1 to 7 and Provide duct transformation with expansion fittings having slopes not exceeding 1 to 7 and  duct transformation with expansion fittings having slopes not exceeding 1 to 7 and duct transformation with expansion fittings having slopes not exceeding 1 to 7 and  transformation with expansion fittings having slopes not exceeding 1 to 7 and transformation with expansion fittings having slopes not exceeding 1 to 7 and  with expansion fittings having slopes not exceeding 1 to 7 and with expansion fittings having slopes not exceeding 1 to 7 and  expansion fittings having slopes not exceeding 1 to 7 and expansion fittings having slopes not exceeding 1 to 7 and  fittings having slopes not exceeding 1 to 7 and fittings having slopes not exceeding 1 to 7 and  having slopes not exceeding 1 to 7 and having slopes not exceeding 1 to 7 and  slopes not exceeding 1 to 7 and slopes not exceeding 1 to 7 and  not exceeding 1 to 7 and not exceeding 1 to 7 and  exceeding 1 to 7 and exceeding 1 to 7 and  1 to 7 and 1 to 7 and  to 7 and to 7 and  7 and 7 and  and and contraction fittings having slopes not exceeding 1 to 4. 8.4.6. Provide full radius tees, bends, and elbows for changes in direction except where square elbows are Provide full radius tees, bends, and elbows for changes in direction except where square elbows are  full radius tees, bends, and elbows for changes in direction except where square elbows are full radius tees, bends, and elbows for changes in direction except where square elbows are  radius tees, bends, and elbows for changes in direction except where square elbows are radius tees, bends, and elbows for changes in direction except where square elbows are  tees, bends, and elbows for changes in direction except where square elbows are tees, bends, and elbows for changes in direction except where square elbows are  bends, and elbows for changes in direction except where square elbows are bends, and elbows for changes in direction except where square elbows are  and elbows for changes in direction except where square elbows are and elbows for changes in direction except where square elbows are  elbows for changes in direction except where square elbows are elbows for changes in direction except where square elbows are  for changes in direction except where square elbows are for changes in direction except where square elbows are  changes in direction except where square elbows are changes in direction except where square elbows are  in direction except where square elbows are in direction except where square elbows are  direction except where square elbows are direction except where square elbows are  except where square elbows are except where square elbows are  where square elbows are where square elbows are  square elbows are square elbows are  elbows are elbows are  are are required due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes   Provide DuroDyne double thickness 0.8 mm turning vanes  Provide DuroDyne double thickness 0.8 mm turning vanes Provide DuroDyne double thickness 0.8 mm turning vanes  DuroDyne double thickness 0.8 mm turning vanes DuroDyne double thickness 0.8 mm turning vanes  double thickness 0.8 mm turning vanes double thickness 0.8 mm turning vanes  thickness 0.8 mm turning vanes thickness 0.8 mm turning vanes  0.8 mm turning vanes 0.8 mm turning vanes  mm turning vanes mm turning vanes  turning vanes turning vanes  vanes vanes assembled in top and bottom rails in square elbows. 8.4.7. Provide balancing dampers free to move in either direction without binding and rattling. Construct Provide balancing dampers free to move in either direction without binding and rattling. Construct  balancing dampers free to move in either direction without binding and rattling. Construct balancing dampers free to move in either direction without binding and rattling. Construct  dampers free to move in either direction without binding and rattling. Construct dampers free to move in either direction without binding and rattling. Construct  free to move in either direction without binding and rattling. Construct free to move in either direction without binding and rattling. Construct  to move in either direction without binding and rattling. Construct to move in either direction without binding and rattling. Construct  move in either direction without binding and rattling. Construct move in either direction without binding and rattling. Construct  in either direction without binding and rattling. Construct in either direction without binding and rattling. Construct  either direction without binding and rattling. Construct either direction without binding and rattling. Construct  direction without binding and rattling. Construct direction without binding and rattling. Construct  without binding and rattling. Construct without binding and rattling. Construct  binding and rattling. Construct binding and rattling. Construct  and rattling. Construct and rattling. Construct  rattling. Construct rattling. Construct  Construct Construct dampers in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   mm galvanized sheet metal.  Use manual quadrants on small ducts.  mm galvanized sheet metal.  Use manual quadrants on small ducts.   galvanized sheet metal.  Use manual quadrants on small ducts.  galvanized sheet metal.  Use manual quadrants on small ducts.   sheet metal.  Use manual quadrants on small ducts.  sheet metal.  Use manual quadrants on small ducts.   metal.  Use manual quadrants on small ducts.  metal.  Use manual quadrants on small ducts.    Use manual quadrants on small ducts.   Use manual quadrants on small ducts.  Use manual quadrants on small ducts.   manual quadrants on small ducts.  manual quadrants on small ducts.   quadrants on small ducts.  quadrants on small ducts.   on small ducts.  on small ducts.   small ducts.  small ducts.   ducts.  ducts.  On dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  375mm use push rods with DuroDyne Model SRP ball joints. Use two push 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  use push rods with DuroDyne Model SRP ball joints. Use two push use push rods with DuroDyne Model SRP ball joints. Use two push  push rods with DuroDyne Model SRP ball joints. Use two push push rods with DuroDyne Model SRP ball joints. Use two push  rods with DuroDyne Model SRP ball joints. Use two push rods with DuroDyne Model SRP ball joints. Use two push  with DuroDyne Model SRP ball joints. Use two push with DuroDyne Model SRP ball joints. Use two push  DuroDyne Model SRP ball joints. Use two push DuroDyne Model SRP ball joints. Use two push  Model SRP ball joints. Use two push Model SRP ball joints. Use two push  SRP ball joints. Use two push SRP ball joints. Use two push  ball joints. Use two push ball joints. Use two push  joints. Use two push joints. Use two push  Use two push Use two push  two push two push  push push rods on ducts wider than 600 mm. Provide OBD balancing dampers where shown on the drawings. 8.4.8. Isolate equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width Isolate equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  neoprene 0.8 mm thick flexible connectors with finished fabric width neoprene 0.8 mm thick flexible connectors with finished fabric width  0.8 mm thick flexible connectors with finished fabric width 0.8 mm thick flexible connectors with finished fabric width  mm thick flexible connectors with finished fabric width mm thick flexible connectors with finished fabric width  thick flexible connectors with finished fabric width thick flexible connectors with finished fabric width  flexible connectors with finished fabric width flexible connectors with finished fabric width  connectors with finished fabric width connectors with finished fabric width  with finished fabric width with finished fabric width  finished fabric width finished fabric width  fabric width fabric width  width width not less than 150mm. 8.4.9. Provide 50mm insulated sheet metal blank off panels behind unused portions of exterior louvers. Provide 50mm insulated sheet metal blank off panels behind unused portions of exterior louvers. 8.4.10. Seal all joints in low, medium and high pressure ductwork with Transcontinental MP for low and Seal all joints in low, medium and high pressure ductwork with Transcontinental MP for low and  all joints in low, medium and high pressure ductwork with Transcontinental MP for low and all joints in low, medium and high pressure ductwork with Transcontinental MP for low and  joints in low, medium and high pressure ductwork with Transcontinental MP for low and joints in low, medium and high pressure ductwork with Transcontinental MP for low and  in low, medium and high pressure ductwork with Transcontinental MP for low and in low, medium and high pressure ductwork with Transcontinental MP for low and  low, medium and high pressure ductwork with Transcontinental MP for low and low, medium and high pressure ductwork with Transcontinental MP for low and  medium and high pressure ductwork with Transcontinental MP for low and medium and high pressure ductwork with Transcontinental MP for low and  and high pressure ductwork with Transcontinental MP for low and and high pressure ductwork with Transcontinental MP for low and  high pressure ductwork with Transcontinental MP for low and high pressure ductwork with Transcontinental MP for low and  pressure ductwork with Transcontinental MP for low and pressure ductwork with Transcontinental MP for low and  ductwork with Transcontinental MP for low and ductwork with Transcontinental MP for low and  with Transcontinental MP for low and with Transcontinental MP for low and  Transcontinental MP for low and Transcontinental MP for low and  MP for low and MP for low and  for low and for low and  low and low and  and and medium pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  S2 duct sealer for high pressure.  Joints shall be sealed to conform S2 duct sealer for high pressure.  Joints shall be sealed to conform  duct sealer for high pressure.  Joints shall be sealed to conform duct sealer for high pressure.  Joints shall be sealed to conform  sealer for high pressure.  Joints shall be sealed to conform sealer for high pressure.  Joints shall be sealed to conform  for high pressure.  Joints shall be sealed to conform for high pressure.  Joints shall be sealed to conform  high pressure.  Joints shall be sealed to conform high pressure.  Joints shall be sealed to conform  pressure.  Joints shall be sealed to conform pressure.  Joints shall be sealed to conform   Joints shall be sealed to conform  Joints shall be sealed to conform Joints shall be sealed to conform  shall be sealed to conform shall be sealed to conform  be sealed to conform be sealed to conform  sealed to conform sealed to conform  to conform to conform  conform conform to the following SMACNA standards: Seal Class  Sealing Required    Static Pressure Construction Class Sealing Required    Static Pressure Construction Class Static Pressure Construction Class   A   All transverse joints, longitudinal {1000 Pa} [4" w.g. and up] All transverse joints, longitudinal {1000 Pa} [4" w.g. and up] {1000 Pa} [4" w.g. and up] seams and duct wall penetrations.   B   All transverse joints and longitudinal {500-750 Pa} [2" - 3" w.g.<-]      All transverse joints and longitudinal {500-750 Pa} [2" - 3" w.g.<-]      {500-750 Pa} [2" - 3" w.g.<-]      seams.   C   Transverse joints    Up to {500 Pa} [2" w.g.<-] Transverse joints    Up to {500 Pa} [2" w.g.<-] Up to {500 Pa} [2" w.g.<-] 8.4.11. Seal joints in exhaust ducting where fan intake is further than 25 m from furthest intake in Seal joints in exhaust ducting where fan intake is further than 25 m from furthest intake in  joints in exhaust ducting where fan intake is further than 25 m from furthest intake in joints in exhaust ducting where fan intake is further than 25 m from furthest intake in  in exhaust ducting where fan intake is further than 25 m from furthest intake in in exhaust ducting where fan intake is further than 25 m from furthest intake in  exhaust ducting where fan intake is further than 25 m from furthest intake in exhaust ducting where fan intake is further than 25 m from furthest intake in  ducting where fan intake is further than 25 m from furthest intake in ducting where fan intake is further than 25 m from furthest intake in  where fan intake is further than 25 m from furthest intake in where fan intake is further than 25 m from furthest intake in  fan intake is further than 25 m from furthest intake in fan intake is further than 25 m from furthest intake in  intake is further than 25 m from furthest intake in intake is further than 25 m from furthest intake in  is further than 25 m from furthest intake in is further than 25 m from furthest intake in  further than 25 m from furthest intake in further than 25 m from furthest intake in  than 25 m from furthest intake in than 25 m from furthest intake in  25 m from furthest intake in 25 m from furthest intake in  m from furthest intake in m from furthest intake in  from furthest intake in from furthest intake in  furthest intake in furthest intake in  intake in intake in  in in accordance with seal Class A 8.5. FLEXIBLE DUCTWORK: FLEXIBLE DUCTWORK: 8.5.1. Provide Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units Provide Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units  Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units  T/L-A, flexible ductwork upstream and downstream of air terminal control units T/L-A, flexible ductwork upstream and downstream of air terminal control units  flexible ductwork upstream and downstream of air terminal control units flexible ductwork upstream and downstream of air terminal control units  ductwork upstream and downstream of air terminal control units ductwork upstream and downstream of air terminal control units  upstream and downstream of air terminal control units upstream and downstream of air terminal control units  and downstream of air terminal control units and downstream of air terminal control units  downstream of air terminal control units downstream of air terminal control units  of air terminal control units of air terminal control units  air terminal control units air terminal control units  terminal control units terminal control units  control units control units  units units and/or other locations indicated on the Drawings. 8.5.2. Construct ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and Construct ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and  ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and  from a tape of soft annealed aluminum sheet, spiral wound into a tube and from a tape of soft annealed aluminum sheet, spiral wound into a tube and  a tape of soft annealed aluminum sheet, spiral wound into a tube and a tape of soft annealed aluminum sheet, spiral wound into a tube and  tape of soft annealed aluminum sheet, spiral wound into a tube and tape of soft annealed aluminum sheet, spiral wound into a tube and  of soft annealed aluminum sheet, spiral wound into a tube and of soft annealed aluminum sheet, spiral wound into a tube and  soft annealed aluminum sheet, spiral wound into a tube and soft annealed aluminum sheet, spiral wound into a tube and  annealed aluminum sheet, spiral wound into a tube and annealed aluminum sheet, spiral wound into a tube and  aluminum sheet, spiral wound into a tube and aluminum sheet, spiral wound into a tube and  sheet, spiral wound into a tube and sheet, spiral wound into a tube and  spiral wound into a tube and spiral wound into a tube and  wound into a tube and wound into a tube and  into a tube and into a tube and  a tube and a tube and  tube and tube and  and and spiral corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a  corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a  to provide strength and flexibility.  Provide a triple mechanical lock to form a to provide strength and flexibility.  Provide a triple mechanical lock to form a  provide strength and flexibility.  Provide a triple mechanical lock to form a provide strength and flexibility.  Provide a triple mechanical lock to form a  strength and flexibility.  Provide a triple mechanical lock to form a strength and flexibility.  Provide a triple mechanical lock to form a  and flexibility.  Provide a triple mechanical lock to form a and flexibility.  Provide a triple mechanical lock to form a  flexibility.  Provide a triple mechanical lock to form a flexibility.  Provide a triple mechanical lock to form a   Provide a triple mechanical lock to form a  Provide a triple mechanical lock to form a Provide a triple mechanical lock to form a  a triple mechanical lock to form a a triple mechanical lock to form a  triple mechanical lock to form a triple mechanical lock to form a  mechanical lock to form a mechanical lock to form a  lock to form a lock to form a  to form a to form a  form a form a  a a continuous secure air joint without the use of adhesives for pressures up to 3000 Pa. 8.5.3. Conform to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct Conform to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  the requirements of NFPA 90 and Underwriters Laboratories classification for round duct the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  requirements of NFPA 90 and Underwriters Laboratories classification for round duct requirements of NFPA 90 and Underwriters Laboratories classification for round duct  of NFPA 90 and Underwriters Laboratories classification for round duct of NFPA 90 and Underwriters Laboratories classification for round duct  NFPA 90 and Underwriters Laboratories classification for round duct NFPA 90 and Underwriters Laboratories classification for round duct  90 and Underwriters Laboratories classification for round duct 90 and Underwriters Laboratories classification for round duct  and Underwriters Laboratories classification for round duct and Underwriters Laboratories classification for round duct  Underwriters Laboratories classification for round duct Underwriters Laboratories classification for round duct  Laboratories classification for round duct Laboratories classification for round duct  classification for round duct classification for round duct  for round duct for round duct  round duct round duct  duct duct to specification UL 181. 8.5.4. Provide flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm Provide flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  in minimum lengths of 1500 mm and maximum lengths of  3600 mm in minimum lengths of 1500 mm and maximum lengths of  3600 mm  minimum lengths of 1500 mm and maximum lengths of  3600 mm minimum lengths of 1500 mm and maximum lengths of  3600 mm  lengths of 1500 mm and maximum lengths of  3600 mm lengths of 1500 mm and maximum lengths of  3600 mm  of 1500 mm and maximum lengths of  3600 mm of 1500 mm and maximum lengths of  3600 mm  1500 mm and maximum lengths of  3600 mm 1500 mm and maximum lengths of  3600 mm  mm and maximum lengths of  3600 mm mm and maximum lengths of  3600 mm  and maximum lengths of  3600 mm and maximum lengths of  3600 mm  maximum lengths of  3600 mm maximum lengths of  3600 mm  lengths of  3600 mm lengths of  3600 mm  of  3600 mm of  3600 mm   3600 mm  3600 mm 3600 mm  mm mm Class 1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum 1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  systems. For Class 2 and higher pressure systems restrict minimum and maximum systems. For Class 2 and higher pressure systems restrict minimum and maximum  For Class 2 and higher pressure systems restrict minimum and maximum For Class 2 and higher pressure systems restrict minimum and maximum  Class 2 and higher pressure systems restrict minimum and maximum Class 2 and higher pressure systems restrict minimum and maximum  2 and higher pressure systems restrict minimum and maximum 2 and higher pressure systems restrict minimum and maximum  and higher pressure systems restrict minimum and maximum and higher pressure systems restrict minimum and maximum  higher pressure systems restrict minimum and maximum higher pressure systems restrict minimum and maximum  pressure systems restrict minimum and maximum pressure systems restrict minimum and maximum  systems restrict minimum and maximum systems restrict minimum and maximum  restrict minimum and maximum restrict minimum and maximum  minimum and maximum minimum and maximum  and maximum and maximum  maximum maximum lengths to 1200 mm. 8.6. ACOUSTIC DUCT LINING ACOUSTIC DUCT LINING 8.6.1. Provide 25 mm thick acoustic duct liner where shown on drawings and as follows: Provide 25 mm thick acoustic duct liner where shown on drawings and as follows: 8.6.1.1. Rectangular Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Rectangular Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with   Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Linacoustic meeting ASTM C 1071 with air surface coated with Linacoustic meeting ASTM C 1071 with air surface coated with  meeting ASTM C 1071 with air surface coated with meeting ASTM C 1071 with air surface coated with  ASTM C 1071 with air surface coated with ASTM C 1071 with air surface coated with  C 1071 with air surface coated with C 1071 with air surface coated with  1071 with air surface coated with 1071 with air surface coated with  with air surface coated with with air surface coated with  air surface coated with air surface coated with  surface coated with surface coated with  coated with coated with  with with acrylic coating treated with EPA registered anti-microbial agent proven to resist microbial growth  coating treated with EPA registered anti-microbial agent proven to resist microbial growth coating treated with EPA registered anti-microbial agent proven to resist microbial growth  treated with EPA registered anti-microbial agent proven to resist microbial growth treated with EPA registered anti-microbial agent proven to resist microbial growth  with EPA registered anti-microbial agent proven to resist microbial growth with EPA registered anti-microbial agent proven to resist microbial growth  EPA registered anti-microbial agent proven to resist microbial growth EPA registered anti-microbial agent proven to resist microbial growth  registered anti-microbial agent proven to resist microbial growth registered anti-microbial agent proven to resist microbial growth  anti-microbial agent proven to resist microbial growth anti-microbial agent proven to resist microbial growth  agent proven to resist microbial growth agent proven to resist microbial growth  proven to resist microbial growth proven to resist microbial growth  to resist microbial growth to resist microbial growth  resist microbial growth resist microbial growth  microbial growth microbial growth  growth growth as determined by ASTM G 21 and G 22. 8.6.1.2. Noise Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Noise Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance  Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance  Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance   .70 or higher based on "Type A mounting" and tested in accordance  .70 or higher based on "Type A mounting" and tested in accordance .70 or higher based on "Type A mounting" and tested in accordance  or higher based on "Type A mounting" and tested in accordance or higher based on "Type A mounting" and tested in accordance  higher based on "Type A mounting" and tested in accordance higher based on "Type A mounting" and tested in accordance  based on "Type A mounting" and tested in accordance based on "Type A mounting" and tested in accordance  on "Type A mounting" and tested in accordance on "Type A mounting" and tested in accordance  "Type A mounting" and tested in accordance "Type A mounting" and tested in accordance  A mounting" and tested in accordance A mounting" and tested in accordance  mounting" and tested in accordance mounting" and tested in accordance  and tested in accordance and tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance to ASTM C 423. 8.6.1.3. Adhesive: meeting ASTM C 916. Adhesive: meeting ASTM C 916. 8.6.1.4. Fasteners: Duct liner galvanized steel pins, welded or mechanically fastened. Fasteners: Duct liner galvanized steel pins, welded or mechanically fastened. 8.6.2. Round Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Round Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air   Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  rigid preformed round liner, or Spiracoustic Plus with air rigid preformed round liner, or Spiracoustic Plus with air  preformed round liner, or Spiracoustic Plus with air preformed round liner, or Spiracoustic Plus with air  round liner, or Spiracoustic Plus with air round liner, or Spiracoustic Plus with air  liner, or Spiracoustic Plus with air liner, or Spiracoustic Plus with air  or Spiracoustic Plus with air or Spiracoustic Plus with air  Spiracoustic Plus with air Spiracoustic Plus with air  Plus with air Plus with air  with air with air  air air surface coated with acrylic coating treated with EPA register anti-microbial agent proven to resist  coated with acrylic coating treated with EPA register anti-microbial agent proven to resist coated with acrylic coating treated with EPA register anti-microbial agent proven to resist  with acrylic coating treated with EPA register anti-microbial agent proven to resist with acrylic coating treated with EPA register anti-microbial agent proven to resist  acrylic coating treated with EPA register anti-microbial agent proven to resist acrylic coating treated with EPA register anti-microbial agent proven to resist  coating treated with EPA register anti-microbial agent proven to resist coating treated with EPA register anti-microbial agent proven to resist  treated with EPA register anti-microbial agent proven to resist treated with EPA register anti-microbial agent proven to resist  with EPA register anti-microbial agent proven to resist with EPA register anti-microbial agent proven to resist  EPA register anti-microbial agent proven to resist EPA register anti-microbial agent proven to resist  register anti-microbial agent proven to resist register anti-microbial agent proven to resist  anti-microbial agent proven to resist anti-microbial agent proven to resist  agent proven to resist agent proven to resist  proven to resist proven to resist  to resist to resist  resist resist microbial growth as determined by ASTM G 21 and G 22. 8.6.2.1. Noise Reduction Coefficient of .70 as per ASTM C 423.  (Type A mounting) Noise Reduction Coefficient of .70 as per ASTM C 423.  (Type A mounting) 8.7. FIRE RATED DUCTING AND ENCLOSURES FIRE RATED DUCTING AND ENCLOSURES 8.7.1. Fabricate and install the ductwork according to the manufacturers written instructions and in Fabricate and install the ductwork according to the manufacturers written instructions and in  and install the ductwork according to the manufacturers written instructions and in and install the ductwork according to the manufacturers written instructions and in  install the ductwork according to the manufacturers written instructions and in install the ductwork according to the manufacturers written instructions and in  the ductwork according to the manufacturers written instructions and in the ductwork according to the manufacturers written instructions and in  ductwork according to the manufacturers written instructions and in ductwork according to the manufacturers written instructions and in  according to the manufacturers written instructions and in according to the manufacturers written instructions and in  to the manufacturers written instructions and in to the manufacturers written instructions and in  the manufacturers written instructions and in the manufacturers written instructions and in  manufacturers written instructions and in manufacturers written instructions and in  written instructions and in written instructions and in  instructions and in instructions and in  and in and in  in in accordance with the UL listing.  Use hangers, support rods and firestopping in accordance with the  with the UL listing.  Use hangers, support rods and firestopping in accordance with the with the UL listing.  Use hangers, support rods and firestopping in accordance with the  the UL listing.  Use hangers, support rods and firestopping in accordance with the the UL listing.  Use hangers, support rods and firestopping in accordance with the  UL listing.  Use hangers, support rods and firestopping in accordance with the UL listing.  Use hangers, support rods and firestopping in accordance with the  listing.  Use hangers, support rods and firestopping in accordance with the listing.  Use hangers, support rods and firestopping in accordance with the   Use hangers, support rods and firestopping in accordance with the  Use hangers, support rods and firestopping in accordance with the Use hangers, support rods and firestopping in accordance with the  hangers, support rods and firestopping in accordance with the hangers, support rods and firestopping in accordance with the  support rods and firestopping in accordance with the support rods and firestopping in accordance with the  rods and firestopping in accordance with the rods and firestopping in accordance with the  and firestopping in accordance with the and firestopping in accordance with the  firestopping in accordance with the firestopping in accordance with the  in accordance with the in accordance with the  accordance with the accordance with the  with the with the  the the UL listing. 8.7.2. All fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not All fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  or Type-C, unless otherwise noted. Type-A fire dampers are not or Type-C, unless otherwise noted. Type-A fire dampers are not  Type-C, unless otherwise noted. Type-A fire dampers are not Type-C, unless otherwise noted. Type-A fire dampers are not  unless otherwise noted. Type-A fire dampers are not unless otherwise noted. Type-A fire dampers are not  otherwise noted. Type-A fire dampers are not otherwise noted. Type-A fire dampers are not  noted. Type-A fire dampers are not noted. Type-A fire dampers are not  Type-A fire dampers are not Type-A fire dampers are not  fire dampers are not fire dampers are not  dampers are not dampers are not  are not are not  not not acceptable. 8.8. SHEET METAL INSTALLATION SHEET METAL INSTALLATION 8.8.1. Provide acoustic insulation on supply air ductwork from discharge side of mechanical air volume Provide acoustic insulation on supply air ductwork from discharge side of mechanical air volume  acoustic insulation on supply air ductwork from discharge side of mechanical air volume acoustic insulation on supply air ductwork from discharge side of mechanical air volume  insulation on supply air ductwork from discharge side of mechanical air volume insulation on supply air ductwork from discharge side of mechanical air volume  on supply air ductwork from discharge side of mechanical air volume on supply air ductwork from discharge side of mechanical air volume  supply air ductwork from discharge side of mechanical air volume supply air ductwork from discharge side of mechanical air volume  air ductwork from discharge side of mechanical air volume air ductwork from discharge side of mechanical air volume  ductwork from discharge side of mechanical air volume ductwork from discharge side of mechanical air volume  from discharge side of mechanical air volume from discharge side of mechanical air volume  discharge side of mechanical air volume discharge side of mechanical air volume  side of mechanical air volume side of mechanical air volume  of mechanical air volume of mechanical air volume  mechanical air volume mechanical air volume  air volume air volume  volume volume control boxes and attenuators as follows: - 3000mm [10ft. - 0in.] for straight duct run box or - 1500mm [5ft. - 0in.] downstream of 1st elbow or - 1500mm [5ft. - 0in.] for each branch downstream of 1st tee. - From fan powered VAV box to last flexible duct connection 8.8.2. Frame and install motorized dampers. Unless shown otherwise, attached each motorized damper Frame and install motorized dampers. Unless shown otherwise, attached each motorized damper  and install motorized dampers. Unless shown otherwise, attached each motorized damper and install motorized dampers. Unless shown otherwise, attached each motorized damper  install motorized dampers. Unless shown otherwise, attached each motorized damper install motorized dampers. Unless shown otherwise, attached each motorized damper  motorized dampers. Unless shown otherwise, attached each motorized damper motorized dampers. Unless shown otherwise, attached each motorized damper  dampers. Unless shown otherwise, attached each motorized damper dampers. Unless shown otherwise, attached each motorized damper  Unless shown otherwise, attached each motorized damper Unless shown otherwise, attached each motorized damper  shown otherwise, attached each motorized damper shown otherwise, attached each motorized damper  otherwise, attached each motorized damper otherwise, attached each motorized damper  attached each motorized damper attached each motorized damper  each motorized damper each motorized damper  motorized damper motorized damper  damper damper module to the channel framing. 8.8.3. Provide frames in ductwork airflow stations. Provide frames in ductwork airflow stations. 8.8.4. Make provisions in ductwork and plenums for installation of duct type smoke detectors and other Make provisions in ductwork and plenums for installation of duct type smoke detectors and other  provisions in ductwork and plenums for installation of duct type smoke detectors and other provisions in ductwork and plenums for installation of duct type smoke detectors and other  in ductwork and plenums for installation of duct type smoke detectors and other in ductwork and plenums for installation of duct type smoke detectors and other  ductwork and plenums for installation of duct type smoke detectors and other ductwork and plenums for installation of duct type smoke detectors and other  and plenums for installation of duct type smoke detectors and other and plenums for installation of duct type smoke detectors and other  plenums for installation of duct type smoke detectors and other plenums for installation of duct type smoke detectors and other  for installation of duct type smoke detectors and other for installation of duct type smoke detectors and other  installation of duct type smoke detectors and other installation of duct type smoke detectors and other  of duct type smoke detectors and other of duct type smoke detectors and other  duct type smoke detectors and other duct type smoke detectors and other  type smoke detectors and other type smoke detectors and other  smoke detectors and other smoke detectors and other  detectors and other detectors and other  and other and other  other other control devices. 8.8.5. Provide neoprene isolation gaskets and nylon bolts at connections required for dissimilar metals. Provide neoprene isolation gaskets and nylon bolts at connections required for dissimilar metals. 8.8.6. Seal watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as Seal watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as  watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as  the bottom and sides of intake and exhaust ducts connected to exterior louvres as the bottom and sides of intake and exhaust ducts connected to exterior louvres as  bottom and sides of intake and exhaust ducts connected to exterior louvres as bottom and sides of intake and exhaust ducts connected to exterior louvres as  and sides of intake and exhaust ducts connected to exterior louvres as and sides of intake and exhaust ducts connected to exterior louvres as  sides of intake and exhaust ducts connected to exterior louvres as sides of intake and exhaust ducts connected to exterior louvres as  of intake and exhaust ducts connected to exterior louvres as of intake and exhaust ducts connected to exterior louvres as  intake and exhaust ducts connected to exterior louvres as intake and exhaust ducts connected to exterior louvres as  and exhaust ducts connected to exterior louvres as and exhaust ducts connected to exterior louvres as  exhaust ducts connected to exterior louvres as exhaust ducts connected to exterior louvres as  ducts connected to exterior louvres as ducts connected to exterior louvres as  connected to exterior louvres as connected to exterior louvres as  to exterior louvres as to exterior louvres as  exterior louvres as exterior louvres as  louvres as louvres as  as as follows: - Intake: from louvre to air handling unit - Exhaust: from louvre to {2 metres} [6'-6"] upstream of louvre 8.9. ACOUSTIC DUCT LINING INSTALLATION ACOUSTIC DUCT LINING INSTALLATION 8.9.1. Seal all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable Seal all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  and trailing edges and repair all rips or tears of acoustic duct liner with a suitable and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  trailing edges and repair all rips or tears of acoustic duct liner with a suitable trailing edges and repair all rips or tears of acoustic duct liner with a suitable  edges and repair all rips or tears of acoustic duct liner with a suitable edges and repair all rips or tears of acoustic duct liner with a suitable  and repair all rips or tears of acoustic duct liner with a suitable and repair all rips or tears of acoustic duct liner with a suitable  repair all rips or tears of acoustic duct liner with a suitable repair all rips or tears of acoustic duct liner with a suitable  all rips or tears of acoustic duct liner with a suitable all rips or tears of acoustic duct liner with a suitable  rips or tears of acoustic duct liner with a suitable rips or tears of acoustic duct liner with a suitable  or tears of acoustic duct liner with a suitable or tears of acoustic duct liner with a suitable  tears of acoustic duct liner with a suitable tears of acoustic duct liner with a suitable  of acoustic duct liner with a suitable of acoustic duct liner with a suitable  acoustic duct liner with a suitable acoustic duct liner with a suitable  duct liner with a suitable duct liner with a suitable  liner with a suitable liner with a suitable  with a suitable with a suitable  a suitable a suitable  suitable suitable sealing compound similar to Johns-Manville Superseal. 8.9.2. Provide a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct Provide a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  sheet metal nose piece to hold the leading edge of acoustic duct liner and direct sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  metal nose piece to hold the leading edge of acoustic duct liner and direct metal nose piece to hold the leading edge of acoustic duct liner and direct  nose piece to hold the leading edge of acoustic duct liner and direct nose piece to hold the leading edge of acoustic duct liner and direct  piece to hold the leading edge of acoustic duct liner and direct piece to hold the leading edge of acoustic duct liner and direct  to hold the leading edge of acoustic duct liner and direct to hold the leading edge of acoustic duct liner and direct  hold the leading edge of acoustic duct liner and direct hold the leading edge of acoustic duct liner and direct  the leading edge of acoustic duct liner and direct the leading edge of acoustic duct liner and direct  leading edge of acoustic duct liner and direct leading edge of acoustic duct liner and direct  edge of acoustic duct liner and direct edge of acoustic duct liner and direct  of acoustic duct liner and direct of acoustic duct liner and direct  acoustic duct liner and direct acoustic duct liner and direct  duct liner and direct duct liner and direct  liner and direct liner and direct  and direct and direct  direct direct the air over the edge. 8.10. TESTING TESTING 8.10.1. Pressure test ductwork in accordance with the outlines and classification described in the SMACNA, Pressure test ductwork in accordance with the outlines and classification described in the SMACNA,  test ductwork in accordance with the outlines and classification described in the SMACNA, test ductwork in accordance with the outlines and classification described in the SMACNA,  ductwork in accordance with the outlines and classification described in the SMACNA, ductwork in accordance with the outlines and classification described in the SMACNA,  in accordance with the outlines and classification described in the SMACNA, in accordance with the outlines and classification described in the SMACNA,  accordance with the outlines and classification described in the SMACNA, accordance with the outlines and classification described in the SMACNA,  with the outlines and classification described in the SMACNA, with the outlines and classification described in the SMACNA,  the outlines and classification described in the SMACNA, the outlines and classification described in the SMACNA,  outlines and classification described in the SMACNA, outlines and classification described in the SMACNA,  and classification described in the SMACNA, and classification described in the SMACNA,  classification described in the SMACNA, classification described in the SMACNA,  described in the SMACNA, described in the SMACNA,  in the SMACNA, in the SMACNA,  the SMACNA, the SMACNA,  SMACNA, SMACNA, HVAC Duct Leakage Test manual. 8.10.2. All supply air ductwork shall be pressure tested. All supply air ductwork shall be pressure tested. 8.10.3. Random testing of approximately 15% of other ductwork shall be conducted when requested by Random testing of approximately 15% of other ductwork shall be conducted when requested by  testing of approximately 15% of other ductwork shall be conducted when requested by testing of approximately 15% of other ductwork shall be conducted when requested by  of approximately 15% of other ductwork shall be conducted when requested by of approximately 15% of other ductwork shall be conducted when requested by  approximately 15% of other ductwork shall be conducted when requested by approximately 15% of other ductwork shall be conducted when requested by  15% of other ductwork shall be conducted when requested by 15% of other ductwork shall be conducted when requested by  of other ductwork shall be conducted when requested by of other ductwork shall be conducted when requested by  other ductwork shall be conducted when requested by other ductwork shall be conducted when requested by  ductwork shall be conducted when requested by ductwork shall be conducted when requested by  shall be conducted when requested by shall be conducted when requested by  be conducted when requested by be conducted when requested by  conducted when requested by conducted when requested by  when requested by when requested by  requested by requested by  by by Consultant. 8.10.4. Failed joints shall be repaired and retested. Failed joints shall be repaired and retested. 8.10.5. Additional testing will be required if random testing reveals failures. Additional testing will be required if random testing reveals failures. 8.10.6. The leakage amount shall not exceed the allotted amount for the pressure class.  The test The leakage amount shall not exceed the allotted amount for the pressure class.  The test  leakage amount shall not exceed the allotted amount for the pressure class.  The test leakage amount shall not exceed the allotted amount for the pressure class.  The test  amount shall not exceed the allotted amount for the pressure class.  The test amount shall not exceed the allotted amount for the pressure class.  The test  shall not exceed the allotted amount for the pressure class.  The test shall not exceed the allotted amount for the pressure class.  The test  not exceed the allotted amount for the pressure class.  The test not exceed the allotted amount for the pressure class.  The test  exceed the allotted amount for the pressure class.  The test exceed the allotted amount for the pressure class.  The test  the allotted amount for the pressure class.  The test the allotted amount for the pressure class.  The test  allotted amount for the pressure class.  The test allotted amount for the pressure class.  The test  amount for the pressure class.  The test amount for the pressure class.  The test  for the pressure class.  The test for the pressure class.  The test  the pressure class.  The test the pressure class.  The test  pressure class.  The test pressure class.  The test  class.  The test class.  The test   The test  The test The test  test test pressures shall be based on the static pressure for each fan. 8.10.7. Repair duct and retest where air leakage exceeds the specified limits. Repair duct and retest where air leakage exceeds the specified limits. 8.10.8. Make good all audible leakage, whether test is within limit specified or not. Make good all audible leakage, whether test is within limit specified or not. 8.10.9. Provide calibrated tester, connection hoses, temporary plugs, etc., as required. Provide calibrated tester, connection hoses, temporary plugs, etc., as required. 8.11. CLEAN UP CLEAN UP 8.11.1. Vacuum clean the inside of all air handling systems, including fans, plenums, ducts, coils and Vacuum clean the inside of all air handling systems, including fans, plenums, ducts, coils and  clean the inside of all air handling systems, including fans, plenums, ducts, coils and clean the inside of all air handling systems, including fans, plenums, ducts, coils and  the inside of all air handling systems, including fans, plenums, ducts, coils and the inside of all air handling systems, including fans, plenums, ducts, coils and  inside of all air handling systems, including fans, plenums, ducts, coils and inside of all air handling systems, including fans, plenums, ducts, coils and  of all air handling systems, including fans, plenums, ducts, coils and of all air handling systems, including fans, plenums, ducts, coils and  all air handling systems, including fans, plenums, ducts, coils and all air handling systems, including fans, plenums, ducts, coils and  air handling systems, including fans, plenums, ducts, coils and air handling systems, including fans, plenums, ducts, coils and  handling systems, including fans, plenums, ducts, coils and handling systems, including fans, plenums, ducts, coils and  systems, including fans, plenums, ducts, coils and systems, including fans, plenums, ducts, coils and  including fans, plenums, ducts, coils and including fans, plenums, ducts, coils and  fans, plenums, ducts, coils and fans, plenums, ducts, coils and  plenums, ducts, coils and plenums, ducts, coils and  ducts, coils and ducts, coils and  coils and coils and  and and terminal units to ensure that they are free from debris and dust. 9. TESTING, ADJUSTING, AND BALANCING TESTING, ADJUSTING, AND BALANCING 9.1. Balancing contractor shall be qualified by the following: Balancing contractor shall be qualified by the following: 9.1.1. Associated Air Balance Council (AABC) National Standards for Total System Balancing, NM-1 Associated Air Balance Council (AABC) National Standards for Total System Balancing, NM-1 9.1.2. National Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing National Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Certified Air Balancing Specifications and Certified Hydronic Balancing Certified Air Balancing Specifications and Certified Hydronic Balancing  Air Balancing Specifications and Certified Hydronic Balancing Air Balancing Specifications and Certified Hydronic Balancing  Balancing Specifications and Certified Hydronic Balancing Balancing Specifications and Certified Hydronic Balancing  Specifications and Certified Hydronic Balancing Specifications and Certified Hydronic Balancing  and Certified Hydronic Balancing and Certified Hydronic Balancing  Certified Hydronic Balancing Certified Hydronic Balancing  Hydronic Balancing Hydronic Balancing  Balancing Balancing Specifications 9.1.3. National Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, National Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  (NEBB) TABES Proceedural Standard for Testing, Adjusting, (NEBB) TABES Proceedural Standard for Testing, Adjusting,  TABES Proceedural Standard for Testing, Adjusting, TABES Proceedural Standard for Testing, Adjusting,  Proceedural Standard for Testing, Adjusting, Proceedural Standard for Testing, Adjusting,  Standard for Testing, Adjusting, Standard for Testing, Adjusting,  for Testing, Adjusting, for Testing, Adjusting,  Testing, Adjusting, Testing, Adjusting,  Adjusting, Adjusting, and Balancing Environmental Systems 9.1.4. Sheet Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Sheet Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Contractors National Association (SMACNA) HVAC TAB HVAC Systems Contractors National Association (SMACNA) HVAC TAB HVAC Systems  National Association (SMACNA) HVAC TAB HVAC Systems National Association (SMACNA) HVAC TAB HVAC Systems  Association (SMACNA) HVAC TAB HVAC Systems Association (SMACNA) HVAC TAB HVAC Systems  (SMACNA) HVAC TAB HVAC Systems (SMACNA) HVAC TAB HVAC Systems  HVAC TAB HVAC Systems HVAC TAB HVAC Systems  TAB HVAC Systems TAB HVAC Systems  HVAC Systems HVAC Systems  Systems Systems - Testing, Adjusting and Balancing 9.2. Balancing contractor shall be one of: Balancing contractor shall be one of: - Troup Engineering Services Inc. - Air Audit - Dynamic     9.3. List selected balancing contractor on tender form.  Balancing scope of work shall include water and List selected balancing contractor on tender form.  Balancing scope of work shall include water and  selected balancing contractor on tender form.  Balancing scope of work shall include water and selected balancing contractor on tender form.  Balancing scope of work shall include water and  balancing contractor on tender form.  Balancing scope of work shall include water and balancing contractor on tender form.  Balancing scope of work shall include water and  contractor on tender form.  Balancing scope of work shall include water and contractor on tender form.  Balancing scope of work shall include water and  on tender form.  Balancing scope of work shall include water and on tender form.  Balancing scope of work shall include water and  tender form.  Balancing scope of work shall include water and tender form.  Balancing scope of work shall include water and  form.  Balancing scope of work shall include water and form.  Balancing scope of work shall include water and   Balancing scope of work shall include water and  Balancing scope of work shall include water and Balancing scope of work shall include water and  scope of work shall include water and scope of work shall include water and  of work shall include water and of work shall include water and  work shall include water and work shall include water and  shall include water and shall include water and  include water and include water and  water and water and  and and air side balancing of all equipment, ductwork and terminal devices provided as part of this contract,  side balancing of all equipment, ductwork and terminal devices provided as part of this contract, side balancing of all equipment, ductwork and terminal devices provided as part of this contract,  balancing of all equipment, ductwork and terminal devices provided as part of this contract, balancing of all equipment, ductwork and terminal devices provided as part of this contract,  of all equipment, ductwork and terminal devices provided as part of this contract, of all equipment, ductwork and terminal devices provided as part of this contract,  all equipment, ductwork and terminal devices provided as part of this contract, all equipment, ductwork and terminal devices provided as part of this contract,  equipment, ductwork and terminal devices provided as part of this contract, equipment, ductwork and terminal devices provided as part of this contract,  ductwork and terminal devices provided as part of this contract, ductwork and terminal devices provided as part of this contract,  and terminal devices provided as part of this contract, and terminal devices provided as part of this contract,  terminal devices provided as part of this contract, terminal devices provided as part of this contract,  devices provided as part of this contract, devices provided as part of this contract,  provided as part of this contract, provided as part of this contract,  as part of this contract, as part of this contract,  part of this contract, part of this contract,  of this contract, of this contract,  this contract, this contract,  contract, contract, as well as base building equipment revised by this contract. 9.4. Balance as listed on mechanical drawings. Balance as listed on mechanical drawings. 9.5. Balance to the following tolerances of design values: Balance to the following tolerances of design values: 9.5.1. HVAC systems: +/- 5% HVAC systems: +/- 5% 9.5.2. Hydronic System: +/- 10% Hydronic System: +/- 10% 9.5.3. Refrigeration Systems: +/- 10% Refrigeration Systems: +/- 10% 9.5.4. Measured volumes to be accurate to with 2% of actual volumes. Measured volumes to be accurate to with 2% of actual volumes. 9.6. Instruments Instruments 9.6.1. Prior to balancing, submit to owner representation a list of instruments to be used together with Prior to balancing, submit to owner representation a list of instruments to be used together with  to balancing, submit to owner representation a list of instruments to be used together with to balancing, submit to owner representation a list of instruments to be used together with  balancing, submit to owner representation a list of instruments to be used together with balancing, submit to owner representation a list of instruments to be used together with  submit to owner representation a list of instruments to be used together with submit to owner representation a list of instruments to be used together with  to owner representation a list of instruments to be used together with to owner representation a list of instruments to be used together with  owner representation a list of instruments to be used together with owner representation a list of instruments to be used together with  representation a list of instruments to be used together with representation a list of instruments to be used together with  a list of instruments to be used together with a list of instruments to be used together with  list of instruments to be used together with list of instruments to be used together with  of instruments to be used together with of instruments to be used together with  instruments to be used together with instruments to be used together with  to be used together with to be used together with  be used together with be used together with  used together with used together with  together with together with  with with matching serial numbers. 9.6.2. Calibrate instruments in accordance with requirements of most stringent of referenced standard for Calibrate instruments in accordance with requirements of most stringent of referenced standard for  instruments in accordance with requirements of most stringent of referenced standard for instruments in accordance with requirements of most stringent of referenced standard for  in accordance with requirements of most stringent of referenced standard for in accordance with requirements of most stringent of referenced standard for  accordance with requirements of most stringent of referenced standard for accordance with requirements of most stringent of referenced standard for  with requirements of most stringent of referenced standard for with requirements of most stringent of referenced standard for  requirements of most stringent of referenced standard for requirements of most stringent of referenced standard for  of most stringent of referenced standard for of most stringent of referenced standard for  most stringent of referenced standard for most stringent of referenced standard for  stringent of referenced standard for stringent of referenced standard for  of referenced standard for of referenced standard for  referenced standard for referenced standard for  standard for standard for  for for applicable system. 9.6.3. Calibrate instruments with (3) months of balancing and provide certificate of calibration to owner's Calibrate instruments with (3) months of balancing and provide certificate of calibration to owner's  instruments with (3) months of balancing and provide certificate of calibration to owner's instruments with (3) months of balancing and provide certificate of calibration to owner's  with (3) months of balancing and provide certificate of calibration to owner's with (3) months of balancing and provide certificate of calibration to owner's  (3) months of balancing and provide certificate of calibration to owner's (3) months of balancing and provide certificate of calibration to owner's  months of balancing and provide certificate of calibration to owner's months of balancing and provide certificate of calibration to owner's  of balancing and provide certificate of calibration to owner's of balancing and provide certificate of calibration to owner's  balancing and provide certificate of calibration to owner's balancing and provide certificate of calibration to owner's  and provide certificate of calibration to owner's and provide certificate of calibration to owner's  provide certificate of calibration to owner's provide certificate of calibration to owner's  certificate of calibration to owner's certificate of calibration to owner's  of calibration to owner's of calibration to owner's  calibration to owner's calibration to owner's  to owner's to owner's  owner's owner's representative. 9.7. Submit balancing report in triplicate to the consultant and the owner, indicating terminal design and Submit balancing report in triplicate to the consultant and the owner, indicating terminal design and  balancing report in triplicate to the consultant and the owner, indicating terminal design and balancing report in triplicate to the consultant and the owner, indicating terminal design and  report in triplicate to the consultant and the owner, indicating terminal design and report in triplicate to the consultant and the owner, indicating terminal design and  in triplicate to the consultant and the owner, indicating terminal design and in triplicate to the consultant and the owner, indicating terminal design and  triplicate to the consultant and the owner, indicating terminal design and triplicate to the consultant and the owner, indicating terminal design and  to the consultant and the owner, indicating terminal design and to the consultant and the owner, indicating terminal design and  the consultant and the owner, indicating terminal design and the consultant and the owner, indicating terminal design and  consultant and the owner, indicating terminal design and consultant and the owner, indicating terminal design and  and the owner, indicating terminal design and and the owner, indicating terminal design and  the owner, indicating terminal design and the owner, indicating terminal design and  owner, indicating terminal design and owner, indicating terminal design and  indicating terminal design and indicating terminal design and  terminal design and terminal design and  design and design and  and and measured flow rates. 10. FIRE PROTECTION  FIRE PROTECTION  10.1. Provide all labour, materials, products, equipment and services to supply and install the fire Provide all labour, materials, products, equipment and services to supply and install the fire  all labour, materials, products, equipment and services to supply and install the fire all labour, materials, products, equipment and services to supply and install the fire  labour, materials, products, equipment and services to supply and install the fire labour, materials, products, equipment and services to supply and install the fire  materials, products, equipment and services to supply and install the fire materials, products, equipment and services to supply and install the fire  products, equipment and services to supply and install the fire products, equipment and services to supply and install the fire  equipment and services to supply and install the fire equipment and services to supply and install the fire  and services to supply and install the fire and services to supply and install the fire  services to supply and install the fire services to supply and install the fire  to supply and install the fire to supply and install the fire  supply and install the fire supply and install the fire  and install the fire and install the fire  install the fire install the fire  the fire the fire  fire fire protection system indicated on the Drawings and specified in this Section of the Specifications.  10.2. Installation shall be in compliance with national fire protection association NFPA-13, NFPA-14, other Installation shall be in compliance with national fire protection association NFPA-13, NFPA-14, other  shall be in compliance with national fire protection association NFPA-13, NFPA-14, other shall be in compliance with national fire protection association NFPA-13, NFPA-14, other  be in compliance with national fire protection association NFPA-13, NFPA-14, other be in compliance with national fire protection association NFPA-13, NFPA-14, other  in compliance with national fire protection association NFPA-13, NFPA-14, other in compliance with national fire protection association NFPA-13, NFPA-14, other  compliance with national fire protection association NFPA-13, NFPA-14, other compliance with national fire protection association NFPA-13, NFPA-14, other  with national fire protection association NFPA-13, NFPA-14, other with national fire protection association NFPA-13, NFPA-14, other  national fire protection association NFPA-13, NFPA-14, other national fire protection association NFPA-13, NFPA-14, other  fire protection association NFPA-13, NFPA-14, other fire protection association NFPA-13, NFPA-14, other  protection association NFPA-13, NFPA-14, other protection association NFPA-13, NFPA-14, other  association NFPA-13, NFPA-14, other association NFPA-13, NFPA-14, other  NFPA-13, NFPA-14, other NFPA-13, NFPA-14, other  NFPA-14, other NFPA-14, other  other other related applicable NFPA standards, governing authorities, and Owner's/Landlord's insurance underwriter.   10.3. All components shall be ULC listed and FM approved.  Sprinkler installation shall be by All components shall be ULC listed and FM approved.  Sprinkler installation shall be by  components shall be ULC listed and FM approved.  Sprinkler installation shall be by components shall be ULC listed and FM approved.  Sprinkler installation shall be by  shall be ULC listed and FM approved.  Sprinkler installation shall be by shall be ULC listed and FM approved.  Sprinkler installation shall be by  be ULC listed and FM approved.  Sprinkler installation shall be by be ULC listed and FM approved.  Sprinkler installation shall be by  ULC listed and FM approved.  Sprinkler installation shall be by ULC listed and FM approved.  Sprinkler installation shall be by  listed and FM approved.  Sprinkler installation shall be by listed and FM approved.  Sprinkler installation shall be by  and FM approved.  Sprinkler installation shall be by and FM approved.  Sprinkler installation shall be by  FM approved.  Sprinkler installation shall be by FM approved.  Sprinkler installation shall be by  approved.  Sprinkler installation shall be by approved.  Sprinkler installation shall be by   Sprinkler installation shall be by  Sprinkler installation shall be by Sprinkler installation shall be by  installation shall be by installation shall be by  shall be by shall be by  be by be by  by by Owner's/Landlord's approved contractor and paid for under this contract.  10.4. The contractor shall be responsible for the installation of the fire protection systems and for The contractor shall be responsible for the installation of the fire protection systems and for  contractor shall be responsible for the installation of the fire protection systems and for contractor shall be responsible for the installation of the fire protection systems and for  shall be responsible for the installation of the fire protection systems and for shall be responsible for the installation of the fire protection systems and for  be responsible for the installation of the fire protection systems and for be responsible for the installation of the fire protection systems and for  responsible for the installation of the fire protection systems and for responsible for the installation of the fire protection systems and for  for the installation of the fire protection systems and for for the installation of the fire protection systems and for  the installation of the fire protection systems and for the installation of the fire protection systems and for  installation of the fire protection systems and for installation of the fire protection systems and for  of the fire protection systems and for of the fire protection systems and for  the fire protection systems and for the fire protection systems and for  fire protection systems and for fire protection systems and for  protection systems and for protection systems and for  systems and for systems and for  and for and for  for for coordination with all other trades. Before commencing work, examine the site and the work of the    with all other trades. Before commencing work, examine the site and the work of the   with all other trades. Before commencing work, examine the site and the work of the    all other trades. Before commencing work, examine the site and the work of the   all other trades. Before commencing work, examine the site and the work of the    other trades. Before commencing work, examine the site and the work of the   other trades. Before commencing work, examine the site and the work of the    trades. Before commencing work, examine the site and the work of the   trades. Before commencing work, examine the site and the work of the    Before commencing work, examine the site and the work of the   Before commencing work, examine the site and the work of the    commencing work, examine the site and the work of the   commencing work, examine the site and the work of the    work, examine the site and the work of the   work, examine the site and the work of the    examine the site and the work of the   examine the site and the work of the    the site and the work of the   the site and the work of the    site and the work of the   site and the work of the    and the work of the   and the work of the    the work of the   the work of the    work of the   work of the    of the   of the    the   the   other trades and report at once to the engineer any defect or interference affecting the completion  trades and report at once to the engineer any defect or interference affecting the completion trades and report at once to the engineer any defect or interference affecting the completion  and report at once to the engineer any defect or interference affecting the completion and report at once to the engineer any defect or interference affecting the completion  report at once to the engineer any defect or interference affecting the completion report at once to the engineer any defect or interference affecting the completion  at once to the engineer any defect or interference affecting the completion at once to the engineer any defect or interference affecting the completion  once to the engineer any defect or interference affecting the completion once to the engineer any defect or interference affecting the completion  to the engineer any defect or interference affecting the completion to the engineer any defect or interference affecting the completion  the engineer any defect or interference affecting the completion the engineer any defect or interference affecting the completion  engineer any defect or interference affecting the completion engineer any defect or interference affecting the completion  any defect or interference affecting the completion any defect or interference affecting the completion  defect or interference affecting the completion defect or interference affecting the completion  or interference affecting the completion or interference affecting the completion  interference affecting the completion interference affecting the completion  affecting the completion affecting the completion  the completion the completion  completion completion of the work, or the guarantee of this contractor. 10.5. Provide shop drawings for all material and equipment to be used before start of project. Data Provide shop drawings for all material and equipment to be used before start of project. Data  shop drawings for all material and equipment to be used before start of project. Data shop drawings for all material and equipment to be used before start of project. Data  drawings for all material and equipment to be used before start of project. Data drawings for all material and equipment to be used before start of project. Data  for all material and equipment to be used before start of project. Data for all material and equipment to be used before start of project. Data  all material and equipment to be used before start of project. Data all material and equipment to be used before start of project. Data  material and equipment to be used before start of project. Data material and equipment to be used before start of project. Data  and equipment to be used before start of project. Data and equipment to be used before start of project. Data  equipment to be used before start of project. Data equipment to be used before start of project. Data  to be used before start of project. Data to be used before start of project. Data  be used before start of project. Data be used before start of project. Data  used before start of project. Data used before start of project. Data  before start of project. Data before start of project. Data  start of project. Data start of project. Data  of project. Data of project. Data  project. Data project. Data  Data Data sheets include the following but are not limited to: - Pipe and fittings - Sprinklers - Hangers - All valves, switches and devices 10.6. At completion of project, fire protection contractor will provide a certification letter confirming At completion of project, fire protection contractor will provide a certification letter confirming  completion of project, fire protection contractor will provide a certification letter confirming completion of project, fire protection contractor will provide a certification letter confirming  of project, fire protection contractor will provide a certification letter confirming of project, fire protection contractor will provide a certification letter confirming  project, fire protection contractor will provide a certification letter confirming project, fire protection contractor will provide a certification letter confirming  fire protection contractor will provide a certification letter confirming fire protection contractor will provide a certification letter confirming  protection contractor will provide a certification letter confirming protection contractor will provide a certification letter confirming  contractor will provide a certification letter confirming contractor will provide a certification letter confirming  will provide a certification letter confirming will provide a certification letter confirming  provide a certification letter confirming provide a certification letter confirming  a certification letter confirming a certification letter confirming  certification letter confirming certification letter confirming  letter confirming letter confirming  confirming confirming commissioning of all fire protection systems under this contract are in functioning order.  10.7. FIRE PROTECTION PIPING FIRE PROTECTION PIPING 10.7.1. Fire lines shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic Fire lines shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  lines shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic lines shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  Schedule 40 with threaded cast iron, malleable iron, or Victaulic Schedule 40 with threaded cast iron, malleable iron, or Victaulic  40 with threaded cast iron, malleable iron, or Victaulic 40 with threaded cast iron, malleable iron, or Victaulic  with threaded cast iron, malleable iron, or Victaulic with threaded cast iron, malleable iron, or Victaulic  threaded cast iron, malleable iron, or Victaulic threaded cast iron, malleable iron, or Victaulic  cast iron, malleable iron, or Victaulic cast iron, malleable iron, or Victaulic  iron, malleable iron, or Victaulic iron, malleable iron, or Victaulic  malleable iron, or Victaulic malleable iron, or Victaulic  iron, or Victaulic iron, or Victaulic  or Victaulic or Victaulic  Victaulic Victaulic fittings.   10.7.2. For pipe 40mm [1-1/2"] and larger - Sch. 10 steel pipe (sprinkler system only) For pipe 40mm [1-1/2"] and larger - Sch. 10 steel pipe (sprinkler system only) 10.7.3. For pipe 30mm [1-1/4"] and smaller - SCh. 40 steel pipe For pipe 30mm [1-1/4"] and smaller - SCh. 40 steel pipe 10.7.4. For pipe 150 mm [6 in.] or larger piping in concealed areas, provide welded steel piping. For pipe 150 mm [6 in.] or larger piping in concealed areas, provide welded steel piping. 10.7.5. All threaded pipe to be Sch. 40 steel pipe. All threaded pipe to be Sch. 40 steel pipe. 10.7.6. All break arms to be 25mm [1"] pipe. All break arms to be 25mm [1"] pipe. 10.7.7. Supply and install all hangers and supports in accordance to NFPA 13 Supply and install all hangers and supports in accordance to NFPA 13 10.7.8. Fire protection contractor to include for offsets in sprinkler piping and supply and installation of Fire protection contractor to include for offsets in sprinkler piping and supply and installation of  protection contractor to include for offsets in sprinkler piping and supply and installation of protection contractor to include for offsets in sprinkler piping and supply and installation of  contractor to include for offsets in sprinkler piping and supply and installation of contractor to include for offsets in sprinkler piping and supply and installation of  to include for offsets in sprinkler piping and supply and installation of to include for offsets in sprinkler piping and supply and installation of  include for offsets in sprinkler piping and supply and installation of include for offsets in sprinkler piping and supply and installation of  for offsets in sprinkler piping and supply and installation of for offsets in sprinkler piping and supply and installation of  offsets in sprinkler piping and supply and installation of offsets in sprinkler piping and supply and installation of  in sprinkler piping and supply and installation of in sprinkler piping and supply and installation of  sprinkler piping and supply and installation of sprinkler piping and supply and installation of  piping and supply and installation of piping and supply and installation of  and supply and installation of and supply and installation of  supply and installation of supply and installation of  and installation of and installation of  installation of installation of  of of trapeze hangers where required.  10.7.9. Provide low point drains on all trapped portions of pipe in all ordnance to NFPA 13, 14. Provide low point drains on all trapped portions of pipe in all ordnance to NFPA 13, 14. 10.8. SPRINKLER SYSTEM  SPRINKLER SYSTEM  10.8.1. Sprinkler shop drawings including hydraulic calculations shall be submitted to mechanical consultant Sprinkler shop drawings including hydraulic calculations shall be submitted to mechanical consultant  shop drawings including hydraulic calculations shall be submitted to mechanical consultant shop drawings including hydraulic calculations shall be submitted to mechanical consultant  drawings including hydraulic calculations shall be submitted to mechanical consultant drawings including hydraulic calculations shall be submitted to mechanical consultant  including hydraulic calculations shall be submitted to mechanical consultant including hydraulic calculations shall be submitted to mechanical consultant  hydraulic calculations shall be submitted to mechanical consultant hydraulic calculations shall be submitted to mechanical consultant  calculations shall be submitted to mechanical consultant calculations shall be submitted to mechanical consultant  shall be submitted to mechanical consultant shall be submitted to mechanical consultant  be submitted to mechanical consultant be submitted to mechanical consultant  submitted to mechanical consultant submitted to mechanical consultant  to mechanical consultant to mechanical consultant  mechanical consultant mechanical consultant  consultant consultant in duplicate for review.  Drawings and calculations shall be certified by a Professional Engineer.  10.8.2. Coordinate head locations with final reflected ceiling plans and other ceiling mounted components. Coordinate head locations with final reflected ceiling plans and other ceiling mounted components.  head locations with final reflected ceiling plans and other ceiling mounted components. head locations with final reflected ceiling plans and other ceiling mounted components.  locations with final reflected ceiling plans and other ceiling mounted components. locations with final reflected ceiling plans and other ceiling mounted components.  with final reflected ceiling plans and other ceiling mounted components. with final reflected ceiling plans and other ceiling mounted components.  final reflected ceiling plans and other ceiling mounted components. final reflected ceiling plans and other ceiling mounted components.  reflected ceiling plans and other ceiling mounted components. reflected ceiling plans and other ceiling mounted components.  ceiling plans and other ceiling mounted components. ceiling plans and other ceiling mounted components.  plans and other ceiling mounted components. plans and other ceiling mounted components.  and other ceiling mounted components. and other ceiling mounted components.  other ceiling mounted components. other ceiling mounted components.  ceiling mounted components. ceiling mounted components.  mounted components. mounted components.  components. components. Adjust new and existing sprinkler piping and heads to conform to new ceiling heights.  10.8.3. For existing systems, sprinkler and life safety systems shall remain in service at all times.  If shut For existing systems, sprinkler and life safety systems shall remain in service at all times.  If shut  existing systems, sprinkler and life safety systems shall remain in service at all times.  If shut existing systems, sprinkler and life safety systems shall remain in service at all times.  If shut  systems, sprinkler and life safety systems shall remain in service at all times.  If shut systems, sprinkler and life safety systems shall remain in service at all times.  If shut  sprinkler and life safety systems shall remain in service at all times.  If shut sprinkler and life safety systems shall remain in service at all times.  If shut  and life safety systems shall remain in service at all times.  If shut and life safety systems shall remain in service at all times.  If shut  life safety systems shall remain in service at all times.  If shut life safety systems shall remain in service at all times.  If shut  safety systems shall remain in service at all times.  If shut safety systems shall remain in service at all times.  If shut  systems shall remain in service at all times.  If shut systems shall remain in service at all times.  If shut  shall remain in service at all times.  If shut shall remain in service at all times.  If shut  remain in service at all times.  If shut remain in service at all times.  If shut  in service at all times.  If shut in service at all times.  If shut  service at all times.  If shut service at all times.  If shut  at all times.  If shut at all times.  If shut  all times.  If shut all times.  If shut  times.  If shut times.  If shut   If shut  If shut If shut  shut shut down is required, notify owner and local authorities 48 hours prior to this requirement.  10.8.4. Sprinkler heads shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the Sprinkler heads shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the  heads shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the heads shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the  shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the  be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the  Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the  Reliable, Tyco or other approved ULC listed manufactures meeting the Reliable, Tyco or other approved ULC listed manufactures meeting the  Tyco or other approved ULC listed manufactures meeting the Tyco or other approved ULC listed manufactures meeting the  or other approved ULC listed manufactures meeting the or other approved ULC listed manufactures meeting the  other approved ULC listed manufactures meeting the other approved ULC listed manufactures meeting the  approved ULC listed manufactures meeting the approved ULC listed manufactures meeting the  ULC listed manufactures meeting the ULC listed manufactures meeting the  listed manufactures meeting the listed manufactures meeting the  manufactures meeting the manufactures meeting the  meeting the meeting the  the the type, flow characteristic and finish as noted on the drawing schedule. Confirm sprinkler manufacturer  flow characteristic and finish as noted on the drawing schedule. Confirm sprinkler manufacturer flow characteristic and finish as noted on the drawing schedule. Confirm sprinkler manufacturer  characteristic and finish as noted on the drawing schedule. Confirm sprinkler manufacturer characteristic and finish as noted on the drawing schedule. Confirm sprinkler manufacturer  and finish as noted on the drawing schedule. Confirm sprinkler manufacturer and finish as noted on the drawing schedule. Confirm sprinkler manufacturer  finish as noted on the drawing schedule. Confirm sprinkler manufacturer finish as noted on the drawing schedule. Confirm sprinkler manufacturer  as noted on the drawing schedule. Confirm sprinkler manufacturer as noted on the drawing schedule. Confirm sprinkler manufacturer  noted on the drawing schedule. Confirm sprinkler manufacturer noted on the drawing schedule. Confirm sprinkler manufacturer  on the drawing schedule. Confirm sprinkler manufacturer on the drawing schedule. Confirm sprinkler manufacturer  the drawing schedule. Confirm sprinkler manufacturer the drawing schedule. Confirm sprinkler manufacturer  drawing schedule. Confirm sprinkler manufacturer drawing schedule. Confirm sprinkler manufacturer  schedule. Confirm sprinkler manufacturer schedule. Confirm sprinkler manufacturer  Confirm sprinkler manufacturer Confirm sprinkler manufacturer  sprinkler manufacturer sprinkler manufacturer  manufacturer manufacturer with this consultant prior to commencing work.    10.8.5. Provide sprinkler head box complete with spare heads as well as all signs and charts as per NFPA Provide sprinkler head box complete with spare heads as well as all signs and charts as per NFPA  sprinkler head box complete with spare heads as well as all signs and charts as per NFPA sprinkler head box complete with spare heads as well as all signs and charts as per NFPA  head box complete with spare heads as well as all signs and charts as per NFPA head box complete with spare heads as well as all signs and charts as per NFPA  box complete with spare heads as well as all signs and charts as per NFPA box complete with spare heads as well as all signs and charts as per NFPA  complete with spare heads as well as all signs and charts as per NFPA complete with spare heads as well as all signs and charts as per NFPA  with spare heads as well as all signs and charts as per NFPA with spare heads as well as all signs and charts as per NFPA  spare heads as well as all signs and charts as per NFPA spare heads as well as all signs and charts as per NFPA  heads as well as all signs and charts as per NFPA heads as well as all signs and charts as per NFPA  as well as all signs and charts as per NFPA as well as all signs and charts as per NFPA  well as all signs and charts as per NFPA well as all signs and charts as per NFPA  as all signs and charts as per NFPA as all signs and charts as per NFPA  all signs and charts as per NFPA all signs and charts as per NFPA  signs and charts as per NFPA signs and charts as per NFPA  and charts as per NFPA and charts as per NFPA  charts as per NFPA charts as per NFPA  as per NFPA as per NFPA  per NFPA per NFPA  NFPA NFPA 13 10.9. STANDPIPE STANDPIPE 10.9.1. Locations and quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's Locations and quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's  and quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's and quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's  quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's  of fire hose cabinets shall be confirmed from both Architect's/Designer's of fire hose cabinets shall be confirmed from both Architect's/Designer's  fire hose cabinets shall be confirmed from both Architect's/Designer's fire hose cabinets shall be confirmed from both Architect's/Designer's  hose cabinets shall be confirmed from both Architect's/Designer's hose cabinets shall be confirmed from both Architect's/Designer's  cabinets shall be confirmed from both Architect's/Designer's cabinets shall be confirmed from both Architect's/Designer's  shall be confirmed from both Architect's/Designer's shall be confirmed from both Architect's/Designer's  be confirmed from both Architect's/Designer's be confirmed from both Architect's/Designer's  confirmed from both Architect's/Designer's confirmed from both Architect's/Designer's  from both Architect's/Designer's from both Architect's/Designer's  both Architect's/Designer's both Architect's/Designer's  Architect's/Designer's Architect's/Designer's and Mechanical Drawings.  10.9.2. Mounting height shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose Mounting height shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  height shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose height shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  [5 ft. - 0 in.] from finished floor to centreline of first aid hose [5 ft. - 0 in.] from finished floor to centreline of first aid hose  ft. - 0 in.] from finished floor to centreline of first aid hose ft. - 0 in.] from finished floor to centreline of first aid hose  - 0 in.] from finished floor to centreline of first aid hose - 0 in.] from finished floor to centreline of first aid hose  0 in.] from finished floor to centreline of first aid hose 0 in.] from finished floor to centreline of first aid hose  in.] from finished floor to centreline of first aid hose in.] from finished floor to centreline of first aid hose  from finished floor to centreline of first aid hose from finished floor to centreline of first aid hose  finished floor to centreline of first aid hose finished floor to centreline of first aid hose  floor to centreline of first aid hose floor to centreline of first aid hose  to centreline of first aid hose to centreline of first aid hose  centreline of first aid hose centreline of first aid hose  of first aid hose of first aid hose  first aid hose first aid hose  aid hose aid hose  hose hose valve. 11. VALVE TAGS VALVE TAGS 11.1. Provide 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except Provide 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  1 mm thick lamacoid tags with 10mm high die-stamped black letters, except 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  mm thick lamacoid tags with 10mm high die-stamped black letters, except mm thick lamacoid tags with 10mm high die-stamped black letters, except  thick lamacoid tags with 10mm high die-stamped black letters, except thick lamacoid tags with 10mm high die-stamped black letters, except  lamacoid tags with 10mm high die-stamped black letters, except lamacoid tags with 10mm high die-stamped black letters, except  tags with 10mm high die-stamped black letters, except tags with 10mm high die-stamped black letters, except  with 10mm high die-stamped black letters, except with 10mm high die-stamped black letters, except  10mm high die-stamped black letters, except 10mm high die-stamped black letters, except  high die-stamped black letters, except high die-stamped black letters, except  die-stamped black letters, except die-stamped black letters, except  black letters, except black letters, except  letters, except letters, except  except except for fire and sprinkler systems, provide red lamacoid tags with white letters in lieu of brass tags. 11.2. Attach to valves with 100 mm long brass chains.  Attach to valves with 100 mm long brass chains.  11.3. Tag all valves except for small valves isolating a single piece of equipment such as a unit heater, Tag all valves except for small valves isolating a single piece of equipment such as a unit heater,  all valves except for small valves isolating a single piece of equipment such as a unit heater, all valves except for small valves isolating a single piece of equipment such as a unit heater,  valves except for small valves isolating a single piece of equipment such as a unit heater, valves except for small valves isolating a single piece of equipment such as a unit heater,  except for small valves isolating a single piece of equipment such as a unit heater, except for small valves isolating a single piece of equipment such as a unit heater,  for small valves isolating a single piece of equipment such as a unit heater, for small valves isolating a single piece of equipment such as a unit heater,  small valves isolating a single piece of equipment such as a unit heater, small valves isolating a single piece of equipment such as a unit heater,  valves isolating a single piece of equipment such as a unit heater, valves isolating a single piece of equipment such as a unit heater,  isolating a single piece of equipment such as a unit heater, isolating a single piece of equipment such as a unit heater,  a single piece of equipment such as a unit heater, a single piece of equipment such as a unit heater,  single piece of equipment such as a unit heater, single piece of equipment such as a unit heater,  piece of equipment such as a unit heater, piece of equipment such as a unit heater,  of equipment such as a unit heater, of equipment such as a unit heater,  equipment such as a unit heater, equipment such as a unit heater,  such as a unit heater, such as a unit heater,  as a unit heater, as a unit heater,  a unit heater, a unit heater,  unit heater, unit heater,  heater, heater, fan coil unit, terminal reheat coil and radiation section.  12. EQUIPMENT NAMEPLATES EQUIPMENT NAMEPLATES 12.1. Identify equipments, starters, and, remote control devices in a manner consistent with the Drawings. Identify equipments, starters, and, remote control devices in a manner consistent with the Drawings. 12.2. Use solid black capitalized lettering 100 mm high. Use solid black capitalized lettering 100 mm high. 12.3. Where equipment size does not permit stencil identification, use lamacoid labels, engraved white on Where equipment size does not permit stencil identification, use lamacoid labels, engraved white on  equipment size does not permit stencil identification, use lamacoid labels, engraved white on equipment size does not permit stencil identification, use lamacoid labels, engraved white on  size does not permit stencil identification, use lamacoid labels, engraved white on size does not permit stencil identification, use lamacoid labels, engraved white on  does not permit stencil identification, use lamacoid labels, engraved white on does not permit stencil identification, use lamacoid labels, engraved white on  not permit stencil identification, use lamacoid labels, engraved white on not permit stencil identification, use lamacoid labels, engraved white on  permit stencil identification, use lamacoid labels, engraved white on permit stencil identification, use lamacoid labels, engraved white on  stencil identification, use lamacoid labels, engraved white on stencil identification, use lamacoid labels, engraved white on  identification, use lamacoid labels, engraved white on identification, use lamacoid labels, engraved white on  use lamacoid labels, engraved white on use lamacoid labels, engraved white on  lamacoid labels, engraved white on lamacoid labels, engraved white on  labels, engraved white on labels, engraved white on  engraved white on engraved white on  white on white on  on on black, mechanically fastened to the equipment. Minimum lettering size 10 mm.
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1. GENERAL GENERAL 1.1. The scope of work is to provide mechanical engineering services for the new WEGO people mover The scope of work is to provide mechanical engineering services for the new WEGO people mover  scope of work is to provide mechanical engineering services for the new WEGO people mover scope of work is to provide mechanical engineering services for the new WEGO people mover  of work is to provide mechanical engineering services for the new WEGO people mover of work is to provide mechanical engineering services for the new WEGO people mover  work is to provide mechanical engineering services for the new WEGO people mover work is to provide mechanical engineering services for the new WEGO people mover  is to provide mechanical engineering services for the new WEGO people mover is to provide mechanical engineering services for the new WEGO people mover  to provide mechanical engineering services for the new WEGO people mover to provide mechanical engineering services for the new WEGO people mover  provide mechanical engineering services for the new WEGO people mover provide mechanical engineering services for the new WEGO people mover  mechanical engineering services for the new WEGO people mover mechanical engineering services for the new WEGO people mover  engineering services for the new WEGO people mover engineering services for the new WEGO people mover  services for the new WEGO people mover services for the new WEGO people mover  for the new WEGO people mover for the new WEGO people mover  the new WEGO people mover the new WEGO people mover  new WEGO people mover new WEGO people mover  WEGO people mover WEGO people mover  people mover people mover  mover mover garage building located at 7805 Niagara River Parkway in Niagara Falls, Ontario.  1.2. Perform all mechanical work detailed on these drawings to provide a complete and fully functional Perform all mechanical work detailed on these drawings to provide a complete and fully functional  all mechanical work detailed on these drawings to provide a complete and fully functional all mechanical work detailed on these drawings to provide a complete and fully functional  mechanical work detailed on these drawings to provide a complete and fully functional mechanical work detailed on these drawings to provide a complete and fully functional  work detailed on these drawings to provide a complete and fully functional work detailed on these drawings to provide a complete and fully functional  detailed on these drawings to provide a complete and fully functional detailed on these drawings to provide a complete and fully functional  on these drawings to provide a complete and fully functional on these drawings to provide a complete and fully functional  these drawings to provide a complete and fully functional these drawings to provide a complete and fully functional  drawings to provide a complete and fully functional drawings to provide a complete and fully functional  to provide a complete and fully functional to provide a complete and fully functional  provide a complete and fully functional provide a complete and fully functional  a complete and fully functional a complete and fully functional  complete and fully functional complete and fully functional  and fully functional and fully functional  fully functional fully functional  functional functional operating system to the satisfaction of the owner and mechanical consultant. 1.3. Where there is discrepancy between specified, or scheduled equipment, and information indicated Where there is discrepancy between specified, or scheduled equipment, and information indicated  there is discrepancy between specified, or scheduled equipment, and information indicated there is discrepancy between specified, or scheduled equipment, and information indicated  is discrepancy between specified, or scheduled equipment, and information indicated is discrepancy between specified, or scheduled equipment, and information indicated  discrepancy between specified, or scheduled equipment, and information indicated discrepancy between specified, or scheduled equipment, and information indicated  between specified, or scheduled equipment, and information indicated between specified, or scheduled equipment, and information indicated  specified, or scheduled equipment, and information indicated specified, or scheduled equipment, and information indicated  or scheduled equipment, and information indicated or scheduled equipment, and information indicated  scheduled equipment, and information indicated scheduled equipment, and information indicated  equipment, and information indicated equipment, and information indicated  and information indicated and information indicated  information indicated information indicated  indicated indicated elsewhere on the drawings, the most stringent shall apply. 1.4. Where there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, Where there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, there is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  is apparent discrepancy of any kind, between any drawings, equipment tables, schedules, is apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  apparent discrepancy of any kind, between any drawings, equipment tables, schedules, apparent discrepancy of any kind, between any drawings, equipment tables, schedules,  discrepancy of any kind, between any drawings, equipment tables, schedules, discrepancy of any kind, between any drawings, equipment tables, schedules,  of any kind, between any drawings, equipment tables, schedules, of any kind, between any drawings, equipment tables, schedules,  any kind, between any drawings, equipment tables, schedules, any kind, between any drawings, equipment tables, schedules,  kind, between any drawings, equipment tables, schedules, kind, between any drawings, equipment tables, schedules,  between any drawings, equipment tables, schedules, between any drawings, equipment tables, schedules,  any drawings, equipment tables, schedules, any drawings, equipment tables, schedules,  drawings, equipment tables, schedules, drawings, equipment tables, schedules,  equipment tables, schedules, equipment tables, schedules,  tables, schedules, tables, schedules,  schedules, schedules, specifications, or other bid documents, notify the Consultant, for direction and clarification during the  or other bid documents, notify the Consultant, for direction and clarification during the or other bid documents, notify the Consultant, for direction and clarification during the  other bid documents, notify the Consultant, for direction and clarification during the other bid documents, notify the Consultant, for direction and clarification during the  bid documents, notify the Consultant, for direction and clarification during the bid documents, notify the Consultant, for direction and clarification during the  documents, notify the Consultant, for direction and clarification during the documents, notify the Consultant, for direction and clarification during the  notify the Consultant, for direction and clarification during the notify the Consultant, for direction and clarification during the  the Consultant, for direction and clarification during the the Consultant, for direction and clarification during the  Consultant, for direction and clarification during the Consultant, for direction and clarification during the  for direction and clarification during the for direction and clarification during the  direction and clarification during the direction and clarification during the  and clarification during the and clarification during the  clarification during the clarification during the  during the during the  the the tender period. 1.5. Consideration will not be granted for misunderstanding the intent of the contractual documents, the Consideration will not be granted for misunderstanding the intent of the contractual documents, the  will not be granted for misunderstanding the intent of the contractual documents, the will not be granted for misunderstanding the intent of the contractual documents, the  not be granted for misunderstanding the intent of the contractual documents, the not be granted for misunderstanding the intent of the contractual documents, the  be granted for misunderstanding the intent of the contractual documents, the be granted for misunderstanding the intent of the contractual documents, the  granted for misunderstanding the intent of the contractual documents, the granted for misunderstanding the intent of the contractual documents, the  for misunderstanding the intent of the contractual documents, the for misunderstanding the intent of the contractual documents, the  misunderstanding the intent of the contractual documents, the misunderstanding the intent of the contractual documents, the  the intent of the contractual documents, the the intent of the contractual documents, the  intent of the contractual documents, the intent of the contractual documents, the  of the contractual documents, the of the contractual documents, the  the contractual documents, the the contractual documents, the  contractual documents, the contractual documents, the  documents, the documents, the  the the extent of work to be performed, or the intent required to provide complete and fully operational and  of work to be performed, or the intent required to provide complete and fully operational and of work to be performed, or the intent required to provide complete and fully operational and  work to be performed, or the intent required to provide complete and fully operational and work to be performed, or the intent required to provide complete and fully operational and  to be performed, or the intent required to provide complete and fully operational and to be performed, or the intent required to provide complete and fully operational and  be performed, or the intent required to provide complete and fully operational and be performed, or the intent required to provide complete and fully operational and  performed, or the intent required to provide complete and fully operational and performed, or the intent required to provide complete and fully operational and  or the intent required to provide complete and fully operational and or the intent required to provide complete and fully operational and  the intent required to provide complete and fully operational and the intent required to provide complete and fully operational and  intent required to provide complete and fully operational and intent required to provide complete and fully operational and  required to provide complete and fully operational and required to provide complete and fully operational and  to provide complete and fully operational and to provide complete and fully operational and  provide complete and fully operational and provide complete and fully operational and  complete and fully operational and complete and fully operational and  and fully operational and and fully operational and  fully operational and fully operational and  operational and operational and  and and controlled systems upon completion installation. 1.6. Specified work described or indicated on drawings does not delegate function to any specified Specified work described or indicated on drawings does not delegate function to any specified  work described or indicated on drawings does not delegate function to any specified work described or indicated on drawings does not delegate function to any specified  described or indicated on drawings does not delegate function to any specified described or indicated on drawings does not delegate function to any specified  or indicated on drawings does not delegate function to any specified or indicated on drawings does not delegate function to any specified  indicated on drawings does not delegate function to any specified indicated on drawings does not delegate function to any specified  on drawings does not delegate function to any specified on drawings does not delegate function to any specified  drawings does not delegate function to any specified drawings does not delegate function to any specified  does not delegate function to any specified does not delegate function to any specified  not delegate function to any specified not delegate function to any specified  delegate function to any specified delegate function to any specified  function to any specified function to any specified  to any specified to any specified  any specified any specified  specified specified subcontractor or identify absolute contractual limits between mechanical or subcontractors. 1.7. Arrange for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: Arrange for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: for milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: milestone inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail: inspections. Contact ARC Engineering Tel: (905) 643-8530 E-mail:  Contact ARC Engineering Tel: (905) 643-8530 E-mail: Contact ARC Engineering Tel: (905) 643-8530 E-mail:  ARC Engineering Tel: (905) 643-8530 E-mail: ARC Engineering Tel: (905) 643-8530 E-mail:  Engineering Tel: (905) 643-8530 E-mail: Engineering Tel: (905) 643-8530 E-mail:  Tel: (905) 643-8530 E-mail: Tel: (905) 643-8530 E-mail:  (905) 643-8530 E-mail: (905) 643-8530 E-mail:  643-8530 E-mail: 643-8530 E-mail:  E-mail: E-mail: contact@arcengineering.ca. 1.8. As a minimum, base building standards shall form the basis for this construction. Comply with As a minimum, base building standards shall form the basis for this construction. Comply with  a minimum, base building standards shall form the basis for this construction. Comply with a minimum, base building standards shall form the basis for this construction. Comply with  minimum, base building standards shall form the basis for this construction. Comply with minimum, base building standards shall form the basis for this construction. Comply with  base building standards shall form the basis for this construction. Comply with base building standards shall form the basis for this construction. Comply with  building standards shall form the basis for this construction. Comply with building standards shall form the basis for this construction. Comply with  standards shall form the basis for this construction. Comply with standards shall form the basis for this construction. Comply with  shall form the basis for this construction. Comply with shall form the basis for this construction. Comply with  form the basis for this construction. Comply with form the basis for this construction. Comply with  the basis for this construction. Comply with the basis for this construction. Comply with  basis for this construction. Comply with basis for this construction. Comply with  for this construction. Comply with for this construction. Comply with  this construction. Comply with this construction. Comply with  construction. Comply with construction. Comply with  Comply with Comply with  with with Landlord's requirements for system shutdown and connection. 1.9. Coordinate all work with base building work. Refer to base building drawings and specifications. Coordinate all work with base building work. Refer to base building drawings and specifications. 1.10. Codes and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections Codes and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections and bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections bylaws shall be strictly adhered to. Obtain necessary permits, approvals and inspections  shall be strictly adhered to. Obtain necessary permits, approvals and inspections shall be strictly adhered to. Obtain necessary permits, approvals and inspections  be strictly adhered to. Obtain necessary permits, approvals and inspections be strictly adhered to. Obtain necessary permits, approvals and inspections  strictly adhered to. Obtain necessary permits, approvals and inspections strictly adhered to. Obtain necessary permits, approvals and inspections  adhered to. Obtain necessary permits, approvals and inspections adhered to. Obtain necessary permits, approvals and inspections  to. Obtain necessary permits, approvals and inspections to. Obtain necessary permits, approvals and inspections  Obtain necessary permits, approvals and inspections Obtain necessary permits, approvals and inspections  necessary permits, approvals and inspections necessary permits, approvals and inspections  permits, approvals and inspections permits, approvals and inspections  approvals and inspections approvals and inspections  and inspections and inspections  inspections inspections from the authorities having jurisdiction. 1.11. Permits and fees required by the authorities having jurisdiction shall be obtained and paid for by Permits and fees required by the authorities having jurisdiction shall be obtained and paid for by  and fees required by the authorities having jurisdiction shall be obtained and paid for by and fees required by the authorities having jurisdiction shall be obtained and paid for by  fees required by the authorities having jurisdiction shall be obtained and paid for by fees required by the authorities having jurisdiction shall be obtained and paid for by  required by the authorities having jurisdiction shall be obtained and paid for by required by the authorities having jurisdiction shall be obtained and paid for by  by the authorities having jurisdiction shall be obtained and paid for by by the authorities having jurisdiction shall be obtained and paid for by  the authorities having jurisdiction shall be obtained and paid for by the authorities having jurisdiction shall be obtained and paid for by  authorities having jurisdiction shall be obtained and paid for by authorities having jurisdiction shall be obtained and paid for by  having jurisdiction shall be obtained and paid for by having jurisdiction shall be obtained and paid for by  jurisdiction shall be obtained and paid for by jurisdiction shall be obtained and paid for by  shall be obtained and paid for by shall be obtained and paid for by  be obtained and paid for by be obtained and paid for by  obtained and paid for by obtained and paid for by  and paid for by and paid for by  paid for by paid for by  for by for by  by by this contractor. Include all applicable taxes. 1.12. Existing site conditions affecting the work of this trade shall be reviewed prior to tender submission. Existing site conditions affecting the work of this trade shall be reviewed prior to tender submission.  site conditions affecting the work of this trade shall be reviewed prior to tender submission. site conditions affecting the work of this trade shall be reviewed prior to tender submission.  conditions affecting the work of this trade shall be reviewed prior to tender submission. conditions affecting the work of this trade shall be reviewed prior to tender submission.  affecting the work of this trade shall be reviewed prior to tender submission. affecting the work of this trade shall be reviewed prior to tender submission.  the work of this trade shall be reviewed prior to tender submission. the work of this trade shall be reviewed prior to tender submission.  work of this trade shall be reviewed prior to tender submission. work of this trade shall be reviewed prior to tender submission.  of this trade shall be reviewed prior to tender submission. of this trade shall be reviewed prior to tender submission.  this trade shall be reviewed prior to tender submission. this trade shall be reviewed prior to tender submission.  trade shall be reviewed prior to tender submission. trade shall be reviewed prior to tender submission.  shall be reviewed prior to tender submission. shall be reviewed prior to tender submission.  be reviewed prior to tender submission. be reviewed prior to tender submission.  reviewed prior to tender submission. reviewed prior to tender submission.  prior to tender submission. prior to tender submission.  to tender submission. to tender submission.  tender submission. tender submission.  submission. submission. Contractor shall conduct ongoing reviews during demolition and construction and immediately notify  shall conduct ongoing reviews during demolition and construction and immediately notify shall conduct ongoing reviews during demolition and construction and immediately notify  conduct ongoing reviews during demolition and construction and immediately notify conduct ongoing reviews during demolition and construction and immediately notify  ongoing reviews during demolition and construction and immediately notify ongoing reviews during demolition and construction and immediately notify  reviews during demolition and construction and immediately notify reviews during demolition and construction and immediately notify  during demolition and construction and immediately notify during demolition and construction and immediately notify  demolition and construction and immediately notify demolition and construction and immediately notify  and construction and immediately notify and construction and immediately notify  construction and immediately notify construction and immediately notify  and immediately notify and immediately notify  immediately notify immediately notify  notify notify the consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall  consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall consultants of any deviations from drawing dimensions/details/schematics. Failure to do so shall  of any deviations from drawing dimensions/details/schematics. Failure to do so shall of any deviations from drawing dimensions/details/schematics. Failure to do so shall  any deviations from drawing dimensions/details/schematics. Failure to do so shall any deviations from drawing dimensions/details/schematics. Failure to do so shall  deviations from drawing dimensions/details/schematics. Failure to do so shall deviations from drawing dimensions/details/schematics. Failure to do so shall  from drawing dimensions/details/schematics. Failure to do so shall from drawing dimensions/details/schematics. Failure to do so shall  drawing dimensions/details/schematics. Failure to do so shall drawing dimensions/details/schematics. Failure to do so shall  dimensions/details/schematics. Failure to do so shall dimensions/details/schematics. Failure to do so shall  Failure to do so shall Failure to do so shall  to do so shall to do so shall  do so shall do so shall  so shall so shall  shall shall not relieve contractor of full contract responsibility. 1.13. Cutting, patching and core drilling required by this trade shall be paid for by this contractor. Provide Cutting, patching and core drilling required by this trade shall be paid for by this contractor. Provide  patching and core drilling required by this trade shall be paid for by this contractor. Provide patching and core drilling required by this trade shall be paid for by this contractor. Provide  and core drilling required by this trade shall be paid for by this contractor. Provide and core drilling required by this trade shall be paid for by this contractor. Provide  core drilling required by this trade shall be paid for by this contractor. Provide core drilling required by this trade shall be paid for by this contractor. Provide  drilling required by this trade shall be paid for by this contractor. Provide drilling required by this trade shall be paid for by this contractor. Provide  required by this trade shall be paid for by this contractor. Provide required by this trade shall be paid for by this contractor. Provide  by this trade shall be paid for by this contractor. Provide by this trade shall be paid for by this contractor. Provide  this trade shall be paid for by this contractor. Provide this trade shall be paid for by this contractor. Provide  trade shall be paid for by this contractor. Provide trade shall be paid for by this contractor. Provide  shall be paid for by this contractor. Provide shall be paid for by this contractor. Provide  be paid for by this contractor. Provide be paid for by this contractor. Provide  paid for by this contractor. Provide paid for by this contractor. Provide  for by this contractor. Provide for by this contractor. Provide  by this contractor. Provide by this contractor. Provide  this contractor. Provide this contractor. Provide  contractor. Provide contractor. Provide  Provide Provide details of new opening through structural components for engineer's approval. Incur all costs related  of new opening through structural components for engineer's approval. Incur all costs related of new opening through structural components for engineer's approval. Incur all costs related  new opening through structural components for engineer's approval. Incur all costs related new opening through structural components for engineer's approval. Incur all costs related  opening through structural components for engineer's approval. Incur all costs related opening through structural components for engineer's approval. Incur all costs related  through structural components for engineer's approval. Incur all costs related through structural components for engineer's approval. Incur all costs related  structural components for engineer's approval. Incur all costs related structural components for engineer's approval. Incur all costs related  components for engineer's approval. Incur all costs related components for engineer's approval. Incur all costs related  for engineer's approval. Incur all costs related for engineer's approval. Incur all costs related  engineer's approval. Incur all costs related engineer's approval. Incur all costs related  approval. Incur all costs related approval. Incur all costs related  Incur all costs related Incur all costs related  all costs related all costs related  costs related costs related  related related for structural approval. 1.14. Fire stop shall be ULC listed for the required separation and provided at all pipe and duct Fire stop shall be ULC listed for the required separation and provided at all pipe and duct  stop shall be ULC listed for the required separation and provided at all pipe and duct stop shall be ULC listed for the required separation and provided at all pipe and duct  shall be ULC listed for the required separation and provided at all pipe and duct shall be ULC listed for the required separation and provided at all pipe and duct  be ULC listed for the required separation and provided at all pipe and duct be ULC listed for the required separation and provided at all pipe and duct  ULC listed for the required separation and provided at all pipe and duct ULC listed for the required separation and provided at all pipe and duct  listed for the required separation and provided at all pipe and duct listed for the required separation and provided at all pipe and duct  for the required separation and provided at all pipe and duct for the required separation and provided at all pipe and duct  the required separation and provided at all pipe and duct the required separation and provided at all pipe and duct  required separation and provided at all pipe and duct required separation and provided at all pipe and duct  separation and provided at all pipe and duct separation and provided at all pipe and duct  and provided at all pipe and duct and provided at all pipe and duct  provided at all pipe and duct provided at all pipe and duct  at all pipe and duct at all pipe and duct  all pipe and duct all pipe and duct  pipe and duct pipe and duct  and duct and duct  duct duct penetrations through rated assemblies. 1.15. Premium time costs shall be included for work outside of normal working hours.  Comply with Premium time costs shall be included for work outside of normal working hours.  Comply with  time costs shall be included for work outside of normal working hours.  Comply with time costs shall be included for work outside of normal working hours.  Comply with  costs shall be included for work outside of normal working hours.  Comply with costs shall be included for work outside of normal working hours.  Comply with  shall be included for work outside of normal working hours.  Comply with shall be included for work outside of normal working hours.  Comply with  be included for work outside of normal working hours.  Comply with be included for work outside of normal working hours.  Comply with  included for work outside of normal working hours.  Comply with included for work outside of normal working hours.  Comply with  for work outside of normal working hours.  Comply with for work outside of normal working hours.  Comply with  work outside of normal working hours.  Comply with work outside of normal working hours.  Comply with  outside of normal working hours.  Comply with outside of normal working hours.  Comply with  of normal working hours.  Comply with of normal working hours.  Comply with  normal working hours.  Comply with normal working hours.  Comply with  working hours.  Comply with working hours.  Comply with  hours.  Comply with hours.  Comply with   Comply with  Comply with Comply with  with with construction schedule prepared by Management. 1.16. Flashing and counter flashing for exterior penetrations or water-proofed floors shall be provided Flashing and counter flashing for exterior penetrations or water-proofed floors shall be provided  and counter flashing for exterior penetrations or water-proofed floors shall be provided and counter flashing for exterior penetrations or water-proofed floors shall be provided  counter flashing for exterior penetrations or water-proofed floors shall be provided counter flashing for exterior penetrations or water-proofed floors shall be provided  flashing for exterior penetrations or water-proofed floors shall be provided flashing for exterior penetrations or water-proofed floors shall be provided  for exterior penetrations or water-proofed floors shall be provided for exterior penetrations or water-proofed floors shall be provided  exterior penetrations or water-proofed floors shall be provided exterior penetrations or water-proofed floors shall be provided  penetrations or water-proofed floors shall be provided penetrations or water-proofed floors shall be provided  or water-proofed floors shall be provided or water-proofed floors shall be provided  water-proofed floors shall be provided water-proofed floors shall be provided  floors shall be provided floors shall be provided  shall be provided shall be provided  be provided be provided  provided provided under this contract. 1.17. Shop drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or Shop drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or drawings shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  shall be complete with contractors reviewed stamp. Submit four (4) copies and/or shall be complete with contractors reviewed stamp. Submit four (4) copies and/or  be complete with contractors reviewed stamp. Submit four (4) copies and/or be complete with contractors reviewed stamp. Submit four (4) copies and/or  complete with contractors reviewed stamp. Submit four (4) copies and/or complete with contractors reviewed stamp. Submit four (4) copies and/or  with contractors reviewed stamp. Submit four (4) copies and/or with contractors reviewed stamp. Submit four (4) copies and/or  contractors reviewed stamp. Submit four (4) copies and/or contractors reviewed stamp. Submit four (4) copies and/or  reviewed stamp. Submit four (4) copies and/or reviewed stamp. Submit four (4) copies and/or  stamp. Submit four (4) copies and/or stamp. Submit four (4) copies and/or  Submit four (4) copies and/or Submit four (4) copies and/or  four (4) copies and/or four (4) copies and/or  (4) copies and/or (4) copies and/or  copies and/or copies and/or  and/or and/or one (1) electronic copy of all shop drawings. Allow one (1) week for consultant's review. 1.18. Base bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this Base bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this  bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this bid equipment and suppliers in Base Building Mechanical Specifications shall apply to this  equipment and suppliers in Base Building Mechanical Specifications shall apply to this equipment and suppliers in Base Building Mechanical Specifications shall apply to this  and suppliers in Base Building Mechanical Specifications shall apply to this and suppliers in Base Building Mechanical Specifications shall apply to this  suppliers in Base Building Mechanical Specifications shall apply to this suppliers in Base Building Mechanical Specifications shall apply to this  in Base Building Mechanical Specifications shall apply to this in Base Building Mechanical Specifications shall apply to this  Base Building Mechanical Specifications shall apply to this Base Building Mechanical Specifications shall apply to this  Building Mechanical Specifications shall apply to this Building Mechanical Specifications shall apply to this  Mechanical Specifications shall apply to this Mechanical Specifications shall apply to this  Specifications shall apply to this Specifications shall apply to this  shall apply to this shall apply to this  apply to this apply to this  to this to this  this this contract.  1.19. If the Contractor chooses to submit alternates: If the Contractor chooses to submit alternates: 1.19.1. Contractor to submit alternates in addition to base bid products, and show savings by utilizing Contractor to submit alternates in addition to base bid products, and show savings by utilizing  to submit alternates in addition to base bid products, and show savings by utilizing to submit alternates in addition to base bid products, and show savings by utilizing  submit alternates in addition to base bid products, and show savings by utilizing submit alternates in addition to base bid products, and show savings by utilizing  alternates in addition to base bid products, and show savings by utilizing alternates in addition to base bid products, and show savings by utilizing  in addition to base bid products, and show savings by utilizing in addition to base bid products, and show savings by utilizing  addition to base bid products, and show savings by utilizing addition to base bid products, and show savings by utilizing  to base bid products, and show savings by utilizing to base bid products, and show savings by utilizing  base bid products, and show savings by utilizing base bid products, and show savings by utilizing  bid products, and show savings by utilizing bid products, and show savings by utilizing  products, and show savings by utilizing products, and show savings by utilizing  and show savings by utilizing and show savings by utilizing  show savings by utilizing show savings by utilizing  savings by utilizing savings by utilizing  by utilizing by utilizing  utilizing utilizing alternates. Where modifications to the work of Other Trades are required as a result or part of the  Where modifications to the work of Other Trades are required as a result or part of the Where modifications to the work of Other Trades are required as a result or part of the  modifications to the work of Other Trades are required as a result or part of the modifications to the work of Other Trades are required as a result or part of the  to the work of Other Trades are required as a result or part of the to the work of Other Trades are required as a result or part of the  the work of Other Trades are required as a result or part of the the work of Other Trades are required as a result or part of the  work of Other Trades are required as a result or part of the work of Other Trades are required as a result or part of the  of Other Trades are required as a result or part of the of Other Trades are required as a result or part of the  Other Trades are required as a result or part of the Other Trades are required as a result or part of the  Trades are required as a result or part of the Trades are required as a result or part of the  are required as a result or part of the are required as a result or part of the  required as a result or part of the required as a result or part of the  as a result or part of the as a result or part of the  a result or part of the a result or part of the  result or part of the result or part of the  or part of the or part of the  part of the part of the  of the of the  the the alternative offered, include the cost of said modifications in the alternative price offered. 1.19.2. Contractor responsible for ensuring alternate equipment meets physical requirements of existing site Contractor responsible for ensuring alternate equipment meets physical requirements of existing site  responsible for ensuring alternate equipment meets physical requirements of existing site responsible for ensuring alternate equipment meets physical requirements of existing site  for ensuring alternate equipment meets physical requirements of existing site for ensuring alternate equipment meets physical requirements of existing site  ensuring alternate equipment meets physical requirements of existing site ensuring alternate equipment meets physical requirements of existing site  alternate equipment meets physical requirements of existing site alternate equipment meets physical requirements of existing site  equipment meets physical requirements of existing site equipment meets physical requirements of existing site  meets physical requirements of existing site meets physical requirements of existing site  physical requirements of existing site physical requirements of existing site  requirements of existing site requirements of existing site  of existing site of existing site  existing site existing site  site site conditions to remain and proposed design with respect to but not limited to: size, weight, service  to remain and proposed design with respect to but not limited to: size, weight, service to remain and proposed design with respect to but not limited to: size, weight, service  remain and proposed design with respect to but not limited to: size, weight, service remain and proposed design with respect to but not limited to: size, weight, service  and proposed design with respect to but not limited to: size, weight, service and proposed design with respect to but not limited to: size, weight, service  proposed design with respect to but not limited to: size, weight, service proposed design with respect to but not limited to: size, weight, service  design with respect to but not limited to: size, weight, service design with respect to but not limited to: size, weight, service  with respect to but not limited to: size, weight, service with respect to but not limited to: size, weight, service  respect to but not limited to: size, weight, service respect to but not limited to: size, weight, service  to but not limited to: size, weight, service to but not limited to: size, weight, service  but not limited to: size, weight, service but not limited to: size, weight, service  not limited to: size, weight, service not limited to: size, weight, service  limited to: size, weight, service limited to: size, weight, service  to: size, weight, service to: size, weight, service  size, weight, service size, weight, service  weight, service weight, service  service service access clearances, duct connection arrangement, & air intake clearances. 1.19.3. Contractor responsible for ensuring alternate equipment meets functions and performance Contractor responsible for ensuring alternate equipment meets functions and performance  responsible for ensuring alternate equipment meets functions and performance responsible for ensuring alternate equipment meets functions and performance  for ensuring alternate equipment meets functions and performance for ensuring alternate equipment meets functions and performance  ensuring alternate equipment meets functions and performance ensuring alternate equipment meets functions and performance  alternate equipment meets functions and performance alternate equipment meets functions and performance  equipment meets functions and performance equipment meets functions and performance  meets functions and performance meets functions and performance  functions and performance functions and performance  and performance and performance  performance performance specifications specified in schedule and/or shown on Drawings. 1.20. Equipment substitutions after award of contract will not be considered without written explanation and Equipment substitutions after award of contract will not be considered without written explanation and  substitutions after award of contract will not be considered without written explanation and substitutions after award of contract will not be considered without written explanation and  after award of contract will not be considered without written explanation and after award of contract will not be considered without written explanation and  award of contract will not be considered without written explanation and award of contract will not be considered without written explanation and  of contract will not be considered without written explanation and of contract will not be considered without written explanation and  contract will not be considered without written explanation and contract will not be considered without written explanation and  will not be considered without written explanation and will not be considered without written explanation and  not be considered without written explanation and not be considered without written explanation and  be considered without written explanation and be considered without written explanation and  considered without written explanation and considered without written explanation and  without written explanation and without written explanation and  written explanation and written explanation and  explanation and explanation and  and and consultant's written authorization. The quality and performance characteristics of substituted product  written authorization. The quality and performance characteristics of substituted product written authorization. The quality and performance characteristics of substituted product  authorization. The quality and performance characteristics of substituted product authorization. The quality and performance characteristics of substituted product  The quality and performance characteristics of substituted product The quality and performance characteristics of substituted product  quality and performance characteristics of substituted product quality and performance characteristics of substituted product  and performance characteristics of substituted product and performance characteristics of substituted product  performance characteristics of substituted product performance characteristics of substituted product  characteristics of substituted product characteristics of substituted product  of substituted product of substituted product  substituted product substituted product  product product shall be equivalent to the specified product. All substitute products shall be approved by consultants.  be equivalent to the specified product. All substitute products shall be approved by consultants. be equivalent to the specified product. All substitute products shall be approved by consultants.  equivalent to the specified product. All substitute products shall be approved by consultants. equivalent to the specified product. All substitute products shall be approved by consultants.  to the specified product. All substitute products shall be approved by consultants. to the specified product. All substitute products shall be approved by consultants.  the specified product. All substitute products shall be approved by consultants. the specified product. All substitute products shall be approved by consultants.  specified product. All substitute products shall be approved by consultants. specified product. All substitute products shall be approved by consultants.  product. All substitute products shall be approved by consultants. product. All substitute products shall be approved by consultants.  All substitute products shall be approved by consultants. All substitute products shall be approved by consultants.  substitute products shall be approved by consultants. substitute products shall be approved by consultants.  products shall be approved by consultants. products shall be approved by consultants.  shall be approved by consultants. shall be approved by consultants.  be approved by consultants. be approved by consultants.  approved by consultants. approved by consultants.  by consultants. by consultants.  consultants. consultants. Any additional costs incurred by all trades for substituted equipment installation must be incurred by  additional costs incurred by all trades for substituted equipment installation must be incurred by additional costs incurred by all trades for substituted equipment installation must be incurred by  costs incurred by all trades for substituted equipment installation must be incurred by costs incurred by all trades for substituted equipment installation must be incurred by  incurred by all trades for substituted equipment installation must be incurred by incurred by all trades for substituted equipment installation must be incurred by  by all trades for substituted equipment installation must be incurred by by all trades for substituted equipment installation must be incurred by  all trades for substituted equipment installation must be incurred by all trades for substituted equipment installation must be incurred by  trades for substituted equipment installation must be incurred by trades for substituted equipment installation must be incurred by  for substituted equipment installation must be incurred by for substituted equipment installation must be incurred by  substituted equipment installation must be incurred by substituted equipment installation must be incurred by  equipment installation must be incurred by equipment installation must be incurred by  installation must be incurred by installation must be incurred by  must be incurred by must be incurred by  be incurred by be incurred by  incurred by incurred by  by by this contract. 1.21. Control wiring and devices shall be provided under this contract. Control wiring and devices shall be provided under this contract. 1.22. Electrical devices shall be provided for all Division 15 equipment, including load side wiring, starters, Electrical devices shall be provided for all Division 15 equipment, including load side wiring, starters,  devices shall be provided for all Division 15 equipment, including load side wiring, starters, devices shall be provided for all Division 15 equipment, including load side wiring, starters,  shall be provided for all Division 15 equipment, including load side wiring, starters, shall be provided for all Division 15 equipment, including load side wiring, starters,  be provided for all Division 15 equipment, including load side wiring, starters, be provided for all Division 15 equipment, including load side wiring, starters,  provided for all Division 15 equipment, including load side wiring, starters, provided for all Division 15 equipment, including load side wiring, starters,  for all Division 15 equipment, including load side wiring, starters, for all Division 15 equipment, including load side wiring, starters,  all Division 15 equipment, including load side wiring, starters, all Division 15 equipment, including load side wiring, starters,  Division 15 equipment, including load side wiring, starters, Division 15 equipment, including load side wiring, starters,  15 equipment, including load side wiring, starters, 15 equipment, including load side wiring, starters,  equipment, including load side wiring, starters, equipment, including load side wiring, starters,  including load side wiring, starters, including load side wiring, starters,  load side wiring, starters, load side wiring, starters,  side wiring, starters, side wiring, starters,  wiring, starters, wiring, starters,  starters, starters, disconnect, etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the etc. Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  Verify and coordinate voltage, phase, and short circuit interrupting capacity with the Verify and coordinate voltage, phase, and short circuit interrupting capacity with the  and coordinate voltage, phase, and short circuit interrupting capacity with the and coordinate voltage, phase, and short circuit interrupting capacity with the  coordinate voltage, phase, and short circuit interrupting capacity with the coordinate voltage, phase, and short circuit interrupting capacity with the  voltage, phase, and short circuit interrupting capacity with the voltage, phase, and short circuit interrupting capacity with the  phase, and short circuit interrupting capacity with the phase, and short circuit interrupting capacity with the  and short circuit interrupting capacity with the and short circuit interrupting capacity with the  short circuit interrupting capacity with the short circuit interrupting capacity with the  circuit interrupting capacity with the circuit interrupting capacity with the  interrupting capacity with the interrupting capacity with the  capacity with the capacity with the  with the with the  the the electrical contractor prior to ordering equipment. Provide conduit and wiring materials and methods  contractor prior to ordering equipment. Provide conduit and wiring materials and methods contractor prior to ordering equipment. Provide conduit and wiring materials and methods  prior to ordering equipment. Provide conduit and wiring materials and methods prior to ordering equipment. Provide conduit and wiring materials and methods  to ordering equipment. Provide conduit and wiring materials and methods to ordering equipment. Provide conduit and wiring materials and methods  ordering equipment. Provide conduit and wiring materials and methods ordering equipment. Provide conduit and wiring materials and methods  equipment. Provide conduit and wiring materials and methods equipment. Provide conduit and wiring materials and methods  Provide conduit and wiring materials and methods Provide conduit and wiring materials and methods  conduit and wiring materials and methods conduit and wiring materials and methods  and wiring materials and methods and wiring materials and methods  wiring materials and methods wiring materials and methods  materials and methods materials and methods  and methods and methods  methods methods in strict accordance with Division 16 requirements. 1.23. Access doors shall be provided for all inaccessible mechanical equipment and services requiring Access doors shall be provided for all inaccessible mechanical equipment and services requiring  doors shall be provided for all inaccessible mechanical equipment and services requiring doors shall be provided for all inaccessible mechanical equipment and services requiring  shall be provided for all inaccessible mechanical equipment and services requiring shall be provided for all inaccessible mechanical equipment and services requiring  be provided for all inaccessible mechanical equipment and services requiring be provided for all inaccessible mechanical equipment and services requiring  provided for all inaccessible mechanical equipment and services requiring provided for all inaccessible mechanical equipment and services requiring  for all inaccessible mechanical equipment and services requiring for all inaccessible mechanical equipment and services requiring  all inaccessible mechanical equipment and services requiring all inaccessible mechanical equipment and services requiring  inaccessible mechanical equipment and services requiring inaccessible mechanical equipment and services requiring  mechanical equipment and services requiring mechanical equipment and services requiring  equipment and services requiring equipment and services requiring  and services requiring and services requiring  services requiring services requiring  requiring requiring inspection or service. Finish shall suit architect/designers requirements. Access doors shall be  or service. Finish shall suit architect/designers requirements. Access doors shall be or service. Finish shall suit architect/designers requirements. Access doors shall be  service. Finish shall suit architect/designers requirements. Access doors shall be service. Finish shall suit architect/designers requirements. Access doors shall be  Finish shall suit architect/designers requirements. Access doors shall be Finish shall suit architect/designers requirements. Access doors shall be  shall suit architect/designers requirements. Access doors shall be shall suit architect/designers requirements. Access doors shall be  suit architect/designers requirements. Access doors shall be suit architect/designers requirements. Access doors shall be  architect/designers requirements. Access doors shall be architect/designers requirements. Access doors shall be  requirements. Access doors shall be requirements. Access doors shall be  Access doors shall be Access doors shall be  doors shall be doors shall be  shall be shall be  be be recessed as required to suit wall finish (e.g., tile). 1.24. Architect/Designer/Owner approval of air terminal, thermostat, and access door locations must be Architect/Designer/Owner approval of air terminal, thermostat, and access door locations must be  approval of air terminal, thermostat, and access door locations must be approval of air terminal, thermostat, and access door locations must be  of air terminal, thermostat, and access door locations must be of air terminal, thermostat, and access door locations must be  air terminal, thermostat, and access door locations must be air terminal, thermostat, and access door locations must be  terminal, thermostat, and access door locations must be terminal, thermostat, and access door locations must be  thermostat, and access door locations must be thermostat, and access door locations must be  and access door locations must be and access door locations must be  access door locations must be access door locations must be  door locations must be door locations must be  locations must be locations must be  must be must be  be be obtained prior to installation. 1.25. One (1) year written warranty shall be provided for the complete mechanical installation from date One (1) year written warranty shall be provided for the complete mechanical installation from date  (1) year written warranty shall be provided for the complete mechanical installation from date (1) year written warranty shall be provided for the complete mechanical installation from date  year written warranty shall be provided for the complete mechanical installation from date year written warranty shall be provided for the complete mechanical installation from date  written warranty shall be provided for the complete mechanical installation from date written warranty shall be provided for the complete mechanical installation from date  warranty shall be provided for the complete mechanical installation from date warranty shall be provided for the complete mechanical installation from date  shall be provided for the complete mechanical installation from date shall be provided for the complete mechanical installation from date  be provided for the complete mechanical installation from date be provided for the complete mechanical installation from date  provided for the complete mechanical installation from date provided for the complete mechanical installation from date  for the complete mechanical installation from date for the complete mechanical installation from date  the complete mechanical installation from date the complete mechanical installation from date  complete mechanical installation from date complete mechanical installation from date  mechanical installation from date mechanical installation from date  installation from date installation from date  from date from date  date date of acceptance. 1.26. CAD as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white CAD as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white as-built drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  drawings shall be completed utilizing AutoCAD. Record accurately installed work on white drawings shall be completed utilizing AutoCAD. Record accurately installed work on white  shall be completed utilizing AutoCAD. Record accurately installed work on white shall be completed utilizing AutoCAD. Record accurately installed work on white  be completed utilizing AutoCAD. Record accurately installed work on white be completed utilizing AutoCAD. Record accurately installed work on white  completed utilizing AutoCAD. Record accurately installed work on white completed utilizing AutoCAD. Record accurately installed work on white  utilizing AutoCAD. Record accurately installed work on white utilizing AutoCAD. Record accurately installed work on white  AutoCAD. Record accurately installed work on white AutoCAD. Record accurately installed work on white  Record accurately installed work on white Record accurately installed work on white  accurately installed work on white accurately installed work on white  installed work on white installed work on white  work on white work on white  on white on white  white white prints transferring to AutoCAD. Submit both copies. 1.27. Operating and maintenance manuals containing approved shop drawings, air and water balancing Operating and maintenance manuals containing approved shop drawings, air and water balancing  and maintenance manuals containing approved shop drawings, air and water balancing and maintenance manuals containing approved shop drawings, air and water balancing  maintenance manuals containing approved shop drawings, air and water balancing maintenance manuals containing approved shop drawings, air and water balancing  manuals containing approved shop drawings, air and water balancing manuals containing approved shop drawings, air and water balancing  containing approved shop drawings, air and water balancing containing approved shop drawings, air and water balancing  approved shop drawings, air and water balancing approved shop drawings, air and water balancing  shop drawings, air and water balancing shop drawings, air and water balancing  drawings, air and water balancing drawings, air and water balancing  air and water balancing air and water balancing  and water balancing and water balancing  water balancing water balancing  balancing balancing reports, equipment data sheets, written warranty, operating instructions and maintenance procedures  equipment data sheets, written warranty, operating instructions and maintenance procedures equipment data sheets, written warranty, operating instructions and maintenance procedures  data sheets, written warranty, operating instructions and maintenance procedures data sheets, written warranty, operating instructions and maintenance procedures  sheets, written warranty, operating instructions and maintenance procedures sheets, written warranty, operating instructions and maintenance procedures  written warranty, operating instructions and maintenance procedures written warranty, operating instructions and maintenance procedures  warranty, operating instructions and maintenance procedures warranty, operating instructions and maintenance procedures  operating instructions and maintenance procedures operating instructions and maintenance procedures  instructions and maintenance procedures instructions and maintenance procedures  and maintenance procedures and maintenance procedures  maintenance procedures maintenance procedures  procedures procedures shall be submitted to consultant for review. Manuals shall be separated with dividers in appropriate  be submitted to consultant for review. Manuals shall be separated with dividers in appropriate be submitted to consultant for review. Manuals shall be separated with dividers in appropriate  submitted to consultant for review. Manuals shall be separated with dividers in appropriate submitted to consultant for review. Manuals shall be separated with dividers in appropriate  to consultant for review. Manuals shall be separated with dividers in appropriate to consultant for review. Manuals shall be separated with dividers in appropriate  consultant for review. Manuals shall be separated with dividers in appropriate consultant for review. Manuals shall be separated with dividers in appropriate  for review. Manuals shall be separated with dividers in appropriate for review. Manuals shall be separated with dividers in appropriate  review. Manuals shall be separated with dividers in appropriate review. Manuals shall be separated with dividers in appropriate  Manuals shall be separated with dividers in appropriate Manuals shall be separated with dividers in appropriate  shall be separated with dividers in appropriate shall be separated with dividers in appropriate  be separated with dividers in appropriate be separated with dividers in appropriate  separated with dividers in appropriate separated with dividers in appropriate  with dividers in appropriate with dividers in appropriate  dividers in appropriate dividers in appropriate  in appropriate in appropriate  appropriate appropriate sections. Make all corrections requested by consultant and resubmit for review. 1.28. Provide, at minimum, one (1) hard copy and one (1) electronic copy of the operating and Provide, at minimum, one (1) hard copy and one (1) electronic copy of the operating and  at minimum, one (1) hard copy and one (1) electronic copy of the operating and at minimum, one (1) hard copy and one (1) electronic copy of the operating and  minimum, one (1) hard copy and one (1) electronic copy of the operating and minimum, one (1) hard copy and one (1) electronic copy of the operating and  one (1) hard copy and one (1) electronic copy of the operating and one (1) hard copy and one (1) electronic copy of the operating and  (1) hard copy and one (1) electronic copy of the operating and (1) hard copy and one (1) electronic copy of the operating and  hard copy and one (1) electronic copy of the operating and hard copy and one (1) electronic copy of the operating and  copy and one (1) electronic copy of the operating and copy and one (1) electronic copy of the operating and  and one (1) electronic copy of the operating and and one (1) electronic copy of the operating and  one (1) electronic copy of the operating and one (1) electronic copy of the operating and  (1) electronic copy of the operating and (1) electronic copy of the operating and  electronic copy of the operating and electronic copy of the operating and  copy of the operating and copy of the operating and  of the operating and of the operating and  the operating and the operating and  operating and operating and  and and maintenance manuals referenced in section 1.27 to the building owner. 1.29. Change Notice Quotations shall be submitted complete with cost breakdown of labour and materials. Change Notice Quotations shall be submitted complete with cost breakdown of labour and materials.  Notice Quotations shall be submitted complete with cost breakdown of labour and materials. Notice Quotations shall be submitted complete with cost breakdown of labour and materials.  Quotations shall be submitted complete with cost breakdown of labour and materials. Quotations shall be submitted complete with cost breakdown of labour and materials.  shall be submitted complete with cost breakdown of labour and materials. shall be submitted complete with cost breakdown of labour and materials.  be submitted complete with cost breakdown of labour and materials. be submitted complete with cost breakdown of labour and materials.  submitted complete with cost breakdown of labour and materials. submitted complete with cost breakdown of labour and materials.  complete with cost breakdown of labour and materials. complete with cost breakdown of labour and materials.  with cost breakdown of labour and materials. with cost breakdown of labour and materials.  cost breakdown of labour and materials. cost breakdown of labour and materials.  breakdown of labour and materials. breakdown of labour and materials.  of labour and materials. of labour and materials.  labour and materials. labour and materials.  and materials. and materials.  materials. materials. Failure to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance to provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  provide will result in rejection. All Mechanical Change Notices shall be priced in accordance provide will result in rejection. All Mechanical Change Notices shall be priced in accordance  will result in rejection. All Mechanical Change Notices shall be priced in accordance will result in rejection. All Mechanical Change Notices shall be priced in accordance  result in rejection. All Mechanical Change Notices shall be priced in accordance result in rejection. All Mechanical Change Notices shall be priced in accordance  in rejection. All Mechanical Change Notices shall be priced in accordance in rejection. All Mechanical Change Notices shall be priced in accordance  rejection. All Mechanical Change Notices shall be priced in accordance rejection. All Mechanical Change Notices shall be priced in accordance  All Mechanical Change Notices shall be priced in accordance All Mechanical Change Notices shall be priced in accordance  Mechanical Change Notices shall be priced in accordance Mechanical Change Notices shall be priced in accordance  Change Notices shall be priced in accordance Change Notices shall be priced in accordance  Notices shall be priced in accordance Notices shall be priced in accordance  shall be priced in accordance shall be priced in accordance  be priced in accordance be priced in accordance  priced in accordance priced in accordance  in accordance in accordance  accordance accordance with "MECHANICAL CONTRACTORS ASSOCIATION" (MCA) labour units strictly for labour. 2. DEMOLITION DEMOLITION 2.1. A pre-demolition audit shall be conducted by the Division 15 contractor, in the presence of the A pre-demolition audit shall be conducted by the Division 15 contractor, in the presence of the  pre-demolition audit shall be conducted by the Division 15 contractor, in the presence of the pre-demolition audit shall be conducted by the Division 15 contractor, in the presence of the  audit shall be conducted by the Division 15 contractor, in the presence of the audit shall be conducted by the Division 15 contractor, in the presence of the  shall be conducted by the Division 15 contractor, in the presence of the shall be conducted by the Division 15 contractor, in the presence of the  be conducted by the Division 15 contractor, in the presence of the be conducted by the Division 15 contractor, in the presence of the  conducted by the Division 15 contractor, in the presence of the conducted by the Division 15 contractor, in the presence of the  by the Division 15 contractor, in the presence of the by the Division 15 contractor, in the presence of the  the Division 15 contractor, in the presence of the the Division 15 contractor, in the presence of the  Division 15 contractor, in the presence of the Division 15 contractor, in the presence of the  15 contractor, in the presence of the 15 contractor, in the presence of the  contractor, in the presence of the contractor, in the presence of the  in the presence of the in the presence of the  the presence of the the presence of the  presence of the presence of the  of the of the  the the Owner to determine exactly which materials in the existing building are to be included in the  to determine exactly which materials in the existing building are to be included in the to determine exactly which materials in the existing building are to be included in the  determine exactly which materials in the existing building are to be included in the determine exactly which materials in the existing building are to be included in the  exactly which materials in the existing building are to be included in the exactly which materials in the existing building are to be included in the  which materials in the existing building are to be included in the which materials in the existing building are to be included in the  materials in the existing building are to be included in the materials in the existing building are to be included in the  in the existing building are to be included in the in the existing building are to be included in the  the existing building are to be included in the the existing building are to be included in the  existing building are to be included in the existing building are to be included in the  building are to be included in the building are to be included in the  are to be included in the are to be included in the  to be included in the to be included in the  be included in the be included in the  included in the included in the  in the in the  the the demolition work and which materials can be either reused by the Owner or resold by the Contractor.   work and which materials can be either reused by the Owner or resold by the Contractor.  work and which materials can be either reused by the Owner or resold by the Contractor.   and which materials can be either reused by the Owner or resold by the Contractor.  and which materials can be either reused by the Owner or resold by the Contractor.   which materials can be either reused by the Owner or resold by the Contractor.  which materials can be either reused by the Owner or resold by the Contractor.   materials can be either reused by the Owner or resold by the Contractor.  materials can be either reused by the Owner or resold by the Contractor.   can be either reused by the Owner or resold by the Contractor.  can be either reused by the Owner or resold by the Contractor.   be either reused by the Owner or resold by the Contractor.  be either reused by the Owner or resold by the Contractor.   either reused by the Owner or resold by the Contractor.  either reused by the Owner or resold by the Contractor.   reused by the Owner or resold by the Contractor.  reused by the Owner or resold by the Contractor.   by the Owner or resold by the Contractor.  by the Owner or resold by the Contractor.   the Owner or resold by the Contractor.  the Owner or resold by the Contractor.   Owner or resold by the Contractor.  Owner or resold by the Contractor.   or resold by the Contractor.  or resold by the Contractor.   resold by the Contractor.  resold by the Contractor.   by the Contractor.  by the Contractor.   the Contractor.  the Contractor.   Contractor.  Contractor.  Submit, in writing, to the Owner, finding from the audit. 2.2. Provide labour, materials, products, equipment and services required to complete the demolition work Provide labour, materials, products, equipment and services required to complete the demolition work  labour, materials, products, equipment and services required to complete the demolition work labour, materials, products, equipment and services required to complete the demolition work  materials, products, equipment and services required to complete the demolition work materials, products, equipment and services required to complete the demolition work  products, equipment and services required to complete the demolition work products, equipment and services required to complete the demolition work  equipment and services required to complete the demolition work equipment and services required to complete the demolition work  and services required to complete the demolition work and services required to complete the demolition work  services required to complete the demolition work services required to complete the demolition work  required to complete the demolition work required to complete the demolition work  to complete the demolition work to complete the demolition work  complete the demolition work complete the demolition work  the demolition work the demolition work  demolition work demolition work  work work specified herein. 2.3. Dispose, off site, of all debris in accordance with the jurisdictional authorities. Dispose, off site, of all debris in accordance with the jurisdictional authorities. 2.4. Removal and storage of salvageable items as directed by this specification section and the Owner of Removal and storage of salvageable items as directed by this specification section and the Owner of  and storage of salvageable items as directed by this specification section and the Owner of and storage of salvageable items as directed by this specification section and the Owner of  storage of salvageable items as directed by this specification section and the Owner of storage of salvageable items as directed by this specification section and the Owner of  of salvageable items as directed by this specification section and the Owner of of salvageable items as directed by this specification section and the Owner of  salvageable items as directed by this specification section and the Owner of salvageable items as directed by this specification section and the Owner of  items as directed by this specification section and the Owner of items as directed by this specification section and the Owner of  as directed by this specification section and the Owner of as directed by this specification section and the Owner of  directed by this specification section and the Owner of directed by this specification section and the Owner of  by this specification section and the Owner of by this specification section and the Owner of  this specification section and the Owner of this specification section and the Owner of  specification section and the Owner of specification section and the Owner of  section and the Owner of section and the Owner of  and the Owner of and the Owner of  the Owner of the Owner of  Owner of Owner of  of of their representative. 2.5. Mechanical demolition work associated  with this building is indicated on the demolition drawings and Mechanical demolition work associated  with this building is indicated on the demolition drawings and  demolition work associated  with this building is indicated on the demolition drawings and demolition work associated  with this building is indicated on the demolition drawings and  work associated  with this building is indicated on the demolition drawings and work associated  with this building is indicated on the demolition drawings and  associated  with this building is indicated on the demolition drawings and associated  with this building is indicated on the demolition drawings and   with this building is indicated on the demolition drawings and  with this building is indicated on the demolition drawings and with this building is indicated on the demolition drawings and  this building is indicated on the demolition drawings and this building is indicated on the demolition drawings and  building is indicated on the demolition drawings and building is indicated on the demolition drawings and  is indicated on the demolition drawings and is indicated on the demolition drawings and  indicated on the demolition drawings and indicated on the demolition drawings and  on the demolition drawings and on the demolition drawings and  the demolition drawings and the demolition drawings and  demolition drawings and demolition drawings and  drawings and drawings and  and and generally consists of the following: - Plumbing and Drainage 2.6. Disposed materials which have not been designated for salvage from the demolition shall become the Disposed materials which have not been designated for salvage from the demolition shall become the  materials which have not been designated for salvage from the demolition shall become the materials which have not been designated for salvage from the demolition shall become the  which have not been designated for salvage from the demolition shall become the which have not been designated for salvage from the demolition shall become the  have not been designated for salvage from the demolition shall become the have not been designated for salvage from the demolition shall become the  not been designated for salvage from the demolition shall become the not been designated for salvage from the demolition shall become the  been designated for salvage from the demolition shall become the been designated for salvage from the demolition shall become the  designated for salvage from the demolition shall become the designated for salvage from the demolition shall become the  for salvage from the demolition shall become the for salvage from the demolition shall become the  salvage from the demolition shall become the salvage from the demolition shall become the  from the demolition shall become the from the demolition shall become the  the demolition shall become the the demolition shall become the  demolition shall become the demolition shall become the  shall become the shall become the  become the become the  the the property of the Contractor.  Remove all material and debris from the site as quickly as possible and  of the Contractor.  Remove all material and debris from the site as quickly as possible and of the Contractor.  Remove all material and debris from the site as quickly as possible and  the Contractor.  Remove all material and debris from the site as quickly as possible and the Contractor.  Remove all material and debris from the site as quickly as possible and  Contractor.  Remove all material and debris from the site as quickly as possible and Contractor.  Remove all material and debris from the site as quickly as possible and   Remove all material and debris from the site as quickly as possible and  Remove all material and debris from the site as quickly as possible and Remove all material and debris from the site as quickly as possible and  all material and debris from the site as quickly as possible and all material and debris from the site as quickly as possible and  material and debris from the site as quickly as possible and material and debris from the site as quickly as possible and  and debris from the site as quickly as possible and and debris from the site as quickly as possible and  debris from the site as quickly as possible and debris from the site as quickly as possible and  from the site as quickly as possible and from the site as quickly as possible and  the site as quickly as possible and the site as quickly as possible and  site as quickly as possible and site as quickly as possible and  as quickly as possible and as quickly as possible and  quickly as possible and quickly as possible and  as possible and as possible and  possible and possible and  and and dispose of legally.  Burning of debris or selling of materials on the site will not be permitted. 2.7. Present to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance Present to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance to the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance the Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  Owner exisiting equipment removed but not identified for salvage on site.  Acceptance Owner exisiting equipment removed but not identified for salvage on site.  Acceptance  exisiting equipment removed but not identified for salvage on site.  Acceptance exisiting equipment removed but not identified for salvage on site.  Acceptance  equipment removed but not identified for salvage on site.  Acceptance equipment removed but not identified for salvage on site.  Acceptance  removed but not identified for salvage on site.  Acceptance removed but not identified for salvage on site.  Acceptance  but not identified for salvage on site.  Acceptance but not identified for salvage on site.  Acceptance  not identified for salvage on site.  Acceptance not identified for salvage on site.  Acceptance  identified for salvage on site.  Acceptance identified for salvage on site.  Acceptance  for salvage on site.  Acceptance for salvage on site.  Acceptance  salvage on site.  Acceptance salvage on site.  Acceptance  on site.  Acceptance on site.  Acceptance  site.  Acceptance site.  Acceptance   Acceptance  Acceptance Acceptance of removed equipment is at the discretion of the Owner.  Remove such items from site when  removed equipment is at the discretion of the Owner.  Remove such items from site when removed equipment is at the discretion of the Owner.  Remove such items from site when  equipment is at the discretion of the Owner.  Remove such items from site when equipment is at the discretion of the Owner.  Remove such items from site when  is at the discretion of the Owner.  Remove such items from site when is at the discretion of the Owner.  Remove such items from site when  at the discretion of the Owner.  Remove such items from site when at the discretion of the Owner.  Remove such items from site when  the discretion of the Owner.  Remove such items from site when the discretion of the Owner.  Remove such items from site when  discretion of the Owner.  Remove such items from site when discretion of the Owner.  Remove such items from site when  of the Owner.  Remove such items from site when of the Owner.  Remove such items from site when  the Owner.  Remove such items from site when the Owner.  Remove such items from site when  Owner.  Remove such items from site when Owner.  Remove such items from site when   Remove such items from site when  Remove such items from site when Remove such items from site when  such items from site when such items from site when  items from site when items from site when  from site when from site when  site when site when  when when deemed unsuitable. 2.8. Conform to requirements of municipality's Works Department regarding disposal of waste materials. Conform to requirements of municipality's Works Department regarding disposal of waste materials. 2.9. Materials prohibited from municipality waste management facilities shall be removed from site and Materials prohibited from municipality waste management facilities shall be removed from site and  prohibited from municipality waste management facilities shall be removed from site and prohibited from municipality waste management facilities shall be removed from site and  from municipality waste management facilities shall be removed from site and from municipality waste management facilities shall be removed from site and  municipality waste management facilities shall be removed from site and municipality waste management facilities shall be removed from site and  waste management facilities shall be removed from site and waste management facilities shall be removed from site and  management facilities shall be removed from site and management facilities shall be removed from site and  facilities shall be removed from site and facilities shall be removed from site and  shall be removed from site and shall be removed from site and  be removed from site and be removed from site and  removed from site and removed from site and  from site and from site and  site and site and  and and disposed to recycling companies specializing in recyclable materials. 2.10. Contractor shall be responsible for all fees required for the disposal of demolished materials, Contractor shall be responsible for all fees required for the disposal of demolished materials,  shall be responsible for all fees required for the disposal of demolished materials, shall be responsible for all fees required for the disposal of demolished materials,  be responsible for all fees required for the disposal of demolished materials, be responsible for all fees required for the disposal of demolished materials,  responsible for all fees required for the disposal of demolished materials, responsible for all fees required for the disposal of demolished materials,  for all fees required for the disposal of demolished materials, for all fees required for the disposal of demolished materials,  all fees required for the disposal of demolished materials, all fees required for the disposal of demolished materials,  fees required for the disposal of demolished materials, fees required for the disposal of demolished materials,  required for the disposal of demolished materials, required for the disposal of demolished materials,  for the disposal of demolished materials, for the disposal of demolished materials,  the disposal of demolished materials, the disposal of demolished materials,  disposal of demolished materials, disposal of demolished materials,  of demolished materials, of demolished materials,  demolished materials, demolished materials,  materials, materials, equipment, etc. 2.11. Store materials only in areas designated by the Owner and as permitted by the local jurisdictional Store materials only in areas designated by the Owner and as permitted by the local jurisdictional  materials only in areas designated by the Owner and as permitted by the local jurisdictional materials only in areas designated by the Owner and as permitted by the local jurisdictional  only in areas designated by the Owner and as permitted by the local jurisdictional only in areas designated by the Owner and as permitted by the local jurisdictional  in areas designated by the Owner and as permitted by the local jurisdictional in areas designated by the Owner and as permitted by the local jurisdictional  areas designated by the Owner and as permitted by the local jurisdictional areas designated by the Owner and as permitted by the local jurisdictional  designated by the Owner and as permitted by the local jurisdictional designated by the Owner and as permitted by the local jurisdictional  by the Owner and as permitted by the local jurisdictional by the Owner and as permitted by the local jurisdictional  the Owner and as permitted by the local jurisdictional the Owner and as permitted by the local jurisdictional  Owner and as permitted by the local jurisdictional Owner and as permitted by the local jurisdictional  and as permitted by the local jurisdictional and as permitted by the local jurisdictional  as permitted by the local jurisdictional as permitted by the local jurisdictional  permitted by the local jurisdictional permitted by the local jurisdictional  by the local jurisdictional by the local jurisdictional  the local jurisdictional the local jurisdictional  local jurisdictional local jurisdictional  jurisdictional jurisdictional authorities.  3. HVAC PIPING SYSTEMS HVAC PIPING SYSTEMS 3.1. Piping material for hydronic hot water heating and chilled water and glycol radiant systems to 2068 Piping material for hydronic hot water heating and chilled water and glycol radiant systems to 2068  material for hydronic hot water heating and chilled water and glycol radiant systems to 2068 material for hydronic hot water heating and chilled water and glycol radiant systems to 2068  for hydronic hot water heating and chilled water and glycol radiant systems to 2068 for hydronic hot water heating and chilled water and glycol radiant systems to 2068  hydronic hot water heating and chilled water and glycol radiant systems to 2068 hydronic hot water heating and chilled water and glycol radiant systems to 2068  hot water heating and chilled water and glycol radiant systems to 2068 hot water heating and chilled water and glycol radiant systems to 2068  water heating and chilled water and glycol radiant systems to 2068 water heating and chilled water and glycol radiant systems to 2068  heating and chilled water and glycol radiant systems to 2068 heating and chilled water and glycol radiant systems to 2068  and chilled water and glycol radiant systems to 2068 and chilled water and glycol radiant systems to 2068  chilled water and glycol radiant systems to 2068 chilled water and glycol radiant systems to 2068  water and glycol radiant systems to 2068 water and glycol radiant systems to 2068  and glycol radiant systems to 2068 and glycol radiant systems to 2068  glycol radiant systems to 2068 glycol radiant systems to 2068  radiant systems to 2068 radiant systems to 2068  systems to 2068 systems to 2068  to 2068 to 2068  2068 2068 kPa [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, [300 psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, psig] operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, operating pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  pressure use ASTM A-53 or A-106 schedule 40 black carbon steel, pressure use ASTM A-53 or A-106 schedule 40 black carbon steel,  use ASTM A-53 or A-106 schedule 40 black carbon steel, use ASTM A-53 or A-106 schedule 40 black carbon steel,  ASTM A-53 or A-106 schedule 40 black carbon steel, ASTM A-53 or A-106 schedule 40 black carbon steel,  A-53 or A-106 schedule 40 black carbon steel, A-53 or A-106 schedule 40 black carbon steel,  or A-106 schedule 40 black carbon steel, or A-106 schedule 40 black carbon steel,  A-106 schedule 40 black carbon steel, A-106 schedule 40 black carbon steel,  schedule 40 black carbon steel, schedule 40 black carbon steel,  40 black carbon steel, 40 black carbon steel,  black carbon steel, black carbon steel,  carbon steel, carbon steel,  steel, steel, seamless or ERW with the following fittings: 3.1.1. For small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed For small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed small bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed bore, 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed 50 mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed mm [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed [2 in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed in.]  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed   and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed and under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed under to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed to [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed [ 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  1034 kPa]150 psi use 1034 kPa [150 psi] screwed 1034 kPa]150 psi use 1034 kPa [150 psi] screwed  kPa]150 psi use 1034 kPa [150 psi] screwed kPa]150 psi use 1034 kPa [150 psi] screwed  psi use 1034 kPa [150 psi] screwed psi use 1034 kPa [150 psi] screwed  use 1034 kPa [150 psi] screwed use 1034 kPa [150 psi] screwed  1034 kPa [150 psi] screwed 1034 kPa [150 psi] screwed  kPa [150 psi] screwed kPa [150 psi] screwed  [150 psi] screwed [150 psi] screwed  psi] screwed psi] screwed  screwed screwed black malleable iron or 125# cast iron fittings. 3.1.2. For large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon For large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon large bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon bore 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon 65 mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon mm [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon [2-1/2 in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon in.] and over to 1034 kPa [150 psi] use schedule 40 black carbon  and over to 1034 kPa [150 psi] use schedule 40 black carbon and over to 1034 kPa [150 psi] use schedule 40 black carbon  over to 1034 kPa [150 psi] use schedule 40 black carbon over to 1034 kPa [150 psi] use schedule 40 black carbon  to 1034 kPa [150 psi] use schedule 40 black carbon to 1034 kPa [150 psi] use schedule 40 black carbon  1034 kPa [150 psi] use schedule 40 black carbon 1034 kPa [150 psi] use schedule 40 black carbon  kPa [150 psi] use schedule 40 black carbon kPa [150 psi] use schedule 40 black carbon  [150 psi] use schedule 40 black carbon [150 psi] use schedule 40 black carbon  psi] use schedule 40 black carbon psi] use schedule 40 black carbon  use schedule 40 black carbon use schedule 40 black carbon  schedule 40 black carbon schedule 40 black carbon  40 black carbon 40 black carbon  black carbon black carbon  carbon carbon steel welded fittings. 3.1.3. For small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black For small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black small bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black bore 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black 50 mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black mm [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black [2 in.]  and under to 2068 kPa [300 psi] use 300# screwed black  in.]  and under to 2068 kPa [300 psi] use 300# screwed black in.]  and under to 2068 kPa [300 psi] use 300# screwed black   and under to 2068 kPa [300 psi] use 300# screwed black  and under to 2068 kPa [300 psi] use 300# screwed black and under to 2068 kPa [300 psi] use 300# screwed black  under to 2068 kPa [300 psi] use 300# screwed black under to 2068 kPa [300 psi] use 300# screwed black  to 2068 kPa [300 psi] use 300# screwed black to 2068 kPa [300 psi] use 300# screwed black  2068 kPa [300 psi] use 300# screwed black 2068 kPa [300 psi] use 300# screwed black  kPa [300 psi] use 300# screwed black kPa [300 psi] use 300# screwed black  [300 psi] use 300# screwed black [300 psi] use 300# screwed black  psi] use 300# screwed black psi] use 300# screwed black  use 300# screwed black use 300# screwed black  300# screwed black 300# screwed black  screwed black screwed black  black black malleable iron or 250# fittings cast iron fittings. 3.1.4. For large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel For large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel large bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel bore 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel 65 mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel mm [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel [2-1/2 in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel in.] and over to 2068 kPa [300 psi] schedule 40 black carbon steel  and over to 2068 kPa [300 psi] schedule 40 black carbon steel and over to 2068 kPa [300 psi] schedule 40 black carbon steel  over to 2068 kPa [300 psi] schedule 40 black carbon steel over to 2068 kPa [300 psi] schedule 40 black carbon steel  to 2068 kPa [300 psi] schedule 40 black carbon steel to 2068 kPa [300 psi] schedule 40 black carbon steel  2068 kPa [300 psi] schedule 40 black carbon steel 2068 kPa [300 psi] schedule 40 black carbon steel  kPa [300 psi] schedule 40 black carbon steel kPa [300 psi] schedule 40 black carbon steel  [300 psi] schedule 40 black carbon steel [300 psi] schedule 40 black carbon steel  psi] schedule 40 black carbon steel psi] schedule 40 black carbon steel  schedule 40 black carbon steel schedule 40 black carbon steel  40 black carbon steel 40 black carbon steel  black carbon steel black carbon steel  carbon steel carbon steel  steel steel welded fittings. 3.2. Use of grooved systems (Victaulic or equal) installed in accordance with the manufacturer Use of grooved systems (Victaulic or equal) installed in accordance with the manufacturer  of grooved systems (Victaulic or equal) installed in accordance with the manufacturer of grooved systems (Victaulic or equal) installed in accordance with the manufacturer  grooved systems (Victaulic or equal) installed in accordance with the manufacturer grooved systems (Victaulic or equal) installed in accordance with the manufacturer  systems (Victaulic or equal) installed in accordance with the manufacturer systems (Victaulic or equal) installed in accordance with the manufacturer  (Victaulic or equal) installed in accordance with the manufacturer (Victaulic or equal) installed in accordance with the manufacturer  or equal) installed in accordance with the manufacturer or equal) installed in accordance with the manufacturer  equal) installed in accordance with the manufacturer equal) installed in accordance with the manufacturer  installed in accordance with the manufacturer installed in accordance with the manufacturer  in accordance with the manufacturer in accordance with the manufacturer  accordance with the manufacturer accordance with the manufacturer  with the manufacturer with the manufacturer  the manufacturer the manufacturer  manufacturer manufacturer instructions, may be acceptable subject to approval by the owner and the engineer. Upon request  may be acceptable subject to approval by the owner and the engineer. Upon request may be acceptable subject to approval by the owner and the engineer. Upon request  be acceptable subject to approval by the owner and the engineer. Upon request be acceptable subject to approval by the owner and the engineer. Upon request  acceptable subject to approval by the owner and the engineer. Upon request acceptable subject to approval by the owner and the engineer. Upon request  subject to approval by the owner and the engineer. Upon request subject to approval by the owner and the engineer. Upon request  to approval by the owner and the engineer. Upon request to approval by the owner and the engineer. Upon request  approval by the owner and the engineer. Upon request approval by the owner and the engineer. Upon request  by the owner and the engineer. Upon request by the owner and the engineer. Upon request  the owner and the engineer. Upon request the owner and the engineer. Upon request  owner and the engineer. Upon request owner and the engineer. Upon request  and the engineer. Upon request and the engineer. Upon request  the engineer. Upon request the engineer. Upon request  engineer. Upon request engineer. Upon request  Upon request Upon request  request request provide savings. 3.3. Use of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, Use of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, of copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, copper piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, piping for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  for small branches and run-outs is acceptable for 20mm [3/4 in.] and below, for small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  small branches and run-outs is acceptable for 20mm [3/4 in.] and below, small branches and run-outs is acceptable for 20mm [3/4 in.] and below,  branches and run-outs is acceptable for 20mm [3/4 in.] and below, branches and run-outs is acceptable for 20mm [3/4 in.] and below,  and run-outs is acceptable for 20mm [3/4 in.] and below, and run-outs is acceptable for 20mm [3/4 in.] and below,  run-outs is acceptable for 20mm [3/4 in.] and below, run-outs is acceptable for 20mm [3/4 in.] and below,  is acceptable for 20mm [3/4 in.] and below, is acceptable for 20mm [3/4 in.] and below,  acceptable for 20mm [3/4 in.] and below, acceptable for 20mm [3/4 in.] and below,  for 20mm [3/4 in.] and below, for 20mm [3/4 in.] and below,  20mm [3/4 in.] and below, 20mm [3/4 in.] and below,  [3/4 in.] and below, [3/4 in.] and below,  in.] and below, in.] and below,  and below, and below,  below, below, with type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and type L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and L pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and pipe, wrought copper fittings, and soldered joints for pressures up to 100 psig and  wrought copper fittings, and soldered joints for pressures up to 100 psig and wrought copper fittings, and soldered joints for pressures up to 100 psig and  copper fittings, and soldered joints for pressures up to 100 psig and copper fittings, and soldered joints for pressures up to 100 psig and  fittings, and soldered joints for pressures up to 100 psig and fittings, and soldered joints for pressures up to 100 psig and  and soldered joints for pressures up to 100 psig and and soldered joints for pressures up to 100 psig and  soldered joints for pressures up to 100 psig and soldered joints for pressures up to 100 psig and  joints for pressures up to 100 psig and joints for pressures up to 100 psig and  for pressures up to 100 psig and for pressures up to 100 psig and  pressures up to 100 psig and pressures up to 100 psig and  up to 100 psig and up to 100 psig and  to 100 psig and to 100 psig and  100 psig and 100 psig and  psig and psig and  and and silver soldering for higher pressures. 3.4. Valves: (part numbers listed): Valves: (part numbers listed): 3.4.1. To 1379 kPa [200 psi] working pressure, up to 50mm [2 in.] - soldered or threaded To 1379 kPa [200 psi] working pressure, up to 50mm [2 in.] - soldered or threaded 3.4.1.1. Gate Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, Gate Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, - 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, 125S/200 W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, W.O.G. rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  rated, bronze body to ASTM-B62, solid wedge disc, bronze trim, rated, bronze body to ASTM-B62, solid wedge disc, bronze trim,  bronze body to ASTM-B62, solid wedge disc, bronze trim, bronze body to ASTM-B62, solid wedge disc, bronze trim,  body to ASTM-B62, solid wedge disc, bronze trim, body to ASTM-B62, solid wedge disc, bronze trim,  to ASTM-B62, solid wedge disc, bronze trim, to ASTM-B62, solid wedge disc, bronze trim,  ASTM-B62, solid wedge disc, bronze trim, ASTM-B62, solid wedge disc, bronze trim,  solid wedge disc, bronze trim, solid wedge disc, bronze trim,  wedge disc, bronze trim, wedge disc, bronze trim,  disc, bronze trim, disc, bronze trim,  bronze trim, bronze trim,  trim, trim, rising stem. (Soldered - Kitz 44, Threaded - Kitz 24) 3.4.1.2. Globe Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. Globe Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. Valves - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. - 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. 125S/200 W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem. W.O.G. rated, bronze body to ASTM-B62, bronze trime, rising stem.  rated, bronze body to ASTM-B62, bronze trime, rising stem. rated, bronze body to ASTM-B62, bronze trime, rising stem.  bronze body to ASTM-B62, bronze trime, rising stem. bronze body to ASTM-B62, bronze trime, rising stem.  body to ASTM-B62, bronze trime, rising stem. body to ASTM-B62, bronze trime, rising stem.  to ASTM-B62, bronze trime, rising stem. to ASTM-B62, bronze trime, rising stem.  ASTM-B62, bronze trime, rising stem. ASTM-B62, bronze trime, rising stem.  bronze trime, rising stem. bronze trime, rising stem.  trime, rising stem. trime, rising stem.  rising stem. rising stem.  stem. stem. (Soldered - Kitz 12, Threaded - Kitz 11) 3.4.1.3. Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Ball Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated Valves - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated - 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated 150/600 W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  W.O.G. rated, two piece full port brass body (C37700), solid chrome plated W.O.G. rated, two piece full port brass body (C37700), solid chrome plated  rated, two piece full port brass body (C37700), solid chrome plated rated, two piece full port brass body (C37700), solid chrome plated  two piece full port brass body (C37700), solid chrome plated two piece full port brass body (C37700), solid chrome plated  piece full port brass body (C37700), solid chrome plated piece full port brass body (C37700), solid chrome plated  full port brass body (C37700), solid chrome plated full port brass body (C37700), solid chrome plated  port brass body (C37700), solid chrome plated port brass body (C37700), solid chrome plated  brass body (C37700), solid chrome plated brass body (C37700), solid chrome plated  body (C37700), solid chrome plated body (C37700), solid chrome plated  (C37700), solid chrome plated (C37700), solid chrome plated  solid chrome plated solid chrome plated  chrome plated chrome plated  plated plated brass ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  ball, PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  PTFE seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  seats, double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  double o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -  o-ring stem seals, lever operated. (Soldered - Kitz 59, Threaded -   stem seals, lever operated. (Soldered - Kitz 59, Threaded -  stem seals, lever operated. (Soldered - Kitz 59, Threaded -   seals, lever operated. (Soldered - Kitz 59, Threaded -  seals, lever operated. (Soldered - Kitz 59, Threaded -   lever operated. (Soldered - Kitz 59, Threaded -  lever operated. (Soldered - Kitz 59, Threaded -   operated. (Soldered - Kitz 59, Threaded -  operated. (Soldered - Kitz 59, Threaded -   (Soldered - Kitz 59, Threaded -  (Soldered - Kitz 59, Threaded -   - Kitz 59, Threaded -  - Kitz 59, Threaded -   Kitz 59, Threaded -  Kitz 59, Threaded -   59, Threaded -  59, Threaded -   Threaded -  Threaded -   -  -  Kitz 58) 3.4.1.4. Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. Valves - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. - 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. 125S/200 W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern. W.O.G. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  rated, bronze body to ASTM B62 , bronze trim, Y pattern. rated, bronze body to ASTM B62 , bronze trim, Y pattern.  bronze body to ASTM B62 , bronze trim, Y pattern. bronze body to ASTM B62 , bronze trim, Y pattern.  body to ASTM B62 , bronze trim, Y pattern. body to ASTM B62 , bronze trim, Y pattern.  to ASTM B62 , bronze trim, Y pattern. to ASTM B62 , bronze trim, Y pattern.  ASTM B62 , bronze trim, Y pattern. ASTM B62 , bronze trim, Y pattern.  B62 , bronze trim, Y pattern. B62 , bronze trim, Y pattern.  , bronze trim, Y pattern. , bronze trim, Y pattern.  bronze trim, Y pattern. bronze trim, Y pattern.  trim, Y pattern. trim, Y pattern.  Y pattern. Y pattern.  pattern. pattern. (Soldered - Kitz 23, Threaded - Kitz 22) 3.4.2. To 1379 kPa [200 psi], 65mm [2-1/2 in.] and larger - flanged To 1379 kPa [200 psi], 65mm [2-1/2 in.] and larger - flanged 3.4.2.1. Gate Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Gate Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y   cast iron body to ASTM A126 class B, bronze trim, OS&Y  cast iron body to ASTM A126 class B, bronze trim, OS&Y   iron body to ASTM A126 class B, bronze trim, OS&Y  iron body to ASTM A126 class B, bronze trim, OS&Y   body to ASTM A126 class B, bronze trim, OS&Y  body to ASTM A126 class B, bronze trim, OS&Y   to ASTM A126 class B, bronze trim, OS&Y  to ASTM A126 class B, bronze trim, OS&Y   ASTM A126 class B, bronze trim, OS&Y  ASTM A126 class B, bronze trim, OS&Y   A126 class B, bronze trim, OS&Y  A126 class B, bronze trim, OS&Y   class B, bronze trim, OS&Y  class B, bronze trim, OS&Y   B, bronze trim, OS&Y  B, bronze trim, OS&Y   bronze trim, OS&Y  bronze trim, OS&Y   trim, OS&Y  trim, OS&Y   OS&Y  OS&Y  (Kitz 72) 3.4.2.2. Globe Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y Globe Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y - 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y 125S/200 W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y W.O.G. rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y rated, cast iron body to ASTM A126 class B, bronze trim, OS&Y  cast iron body to ASTM A126 class B, bronze trim, OS&Y cast iron body to ASTM A126 class B, bronze trim, OS&Y  iron body to ASTM A126 class B, bronze trim, OS&Y iron body to ASTM A126 class B, bronze trim, OS&Y  body to ASTM A126 class B, bronze trim, OS&Y body to ASTM A126 class B, bronze trim, OS&Y  to ASTM A126 class B, bronze trim, OS&Y to ASTM A126 class B, bronze trim, OS&Y  ASTM A126 class B, bronze trim, OS&Y ASTM A126 class B, bronze trim, OS&Y  A126 class B, bronze trim, OS&Y A126 class B, bronze trim, OS&Y  class B, bronze trim, OS&Y class B, bronze trim, OS&Y  B, bronze trim, OS&Y B, bronze trim, OS&Y  bronze trim, OS&Y bronze trim, OS&Y  trim, OS&Y trim, OS&Y  OS&Y OS&Y (Kitz 76) 3.4.2.3. Ball Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy Ball Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy Valves - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy - 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy 125S/200 W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy W.O.G. rated, two piece full port, cast iron ASTM 126 class B body, epoxy  rated, two piece full port, cast iron ASTM 126 class B body, epoxy rated, two piece full port, cast iron ASTM 126 class B body, epoxy  two piece full port, cast iron ASTM 126 class B body, epoxy two piece full port, cast iron ASTM 126 class B body, epoxy  piece full port, cast iron ASTM 126 class B body, epoxy piece full port, cast iron ASTM 126 class B body, epoxy  full port, cast iron ASTM 126 class B body, epoxy full port, cast iron ASTM 126 class B body, epoxy  port, cast iron ASTM 126 class B body, epoxy port, cast iron ASTM 126 class B body, epoxy  cast iron ASTM 126 class B body, epoxy cast iron ASTM 126 class B body, epoxy  iron ASTM 126 class B body, epoxy iron ASTM 126 class B body, epoxy  ASTM 126 class B body, epoxy ASTM 126 class B body, epoxy  126 class B body, epoxy 126 class B body, epoxy  class B body, epoxy class B body, epoxy  B body, epoxy B body, epoxy  body, epoxy body, epoxy  epoxy epoxy coated to NSF 61, teflon fused ball, RPTFE seats, seals, and packing, lever or gear operated. 3.4.2.4. Butterfly Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, Butterfly Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, Valves - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, - 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, 200 psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  psi rated, ductile iron body, aluminum bronze disc, stainless steel stem, psi rated, ductile iron body, aluminum bronze disc, stainless steel stem,  rated, ductile iron body, aluminum bronze disc, stainless steel stem, rated, ductile iron body, aluminum bronze disc, stainless steel stem,  ductile iron body, aluminum bronze disc, stainless steel stem, ductile iron body, aluminum bronze disc, stainless steel stem,  iron body, aluminum bronze disc, stainless steel stem, iron body, aluminum bronze disc, stainless steel stem,  body, aluminum bronze disc, stainless steel stem, body, aluminum bronze disc, stainless steel stem,  aluminum bronze disc, stainless steel stem, aluminum bronze disc, stainless steel stem,  bronze disc, stainless steel stem, bronze disc, stainless steel stem,  disc, stainless steel stem, disc, stainless steel stem,  stainless steel stem, stainless steel stem,  steel stem, steel stem,  stem, stem, moulded or cartridge style seats (EPDM). Valve to be rated for full dead end service with the  or cartridge style seats (EPDM). Valve to be rated for full dead end service with the or cartridge style seats (EPDM). Valve to be rated for full dead end service with the  cartridge style seats (EPDM). Valve to be rated for full dead end service with the cartridge style seats (EPDM). Valve to be rated for full dead end service with the  style seats (EPDM). Valve to be rated for full dead end service with the style seats (EPDM). Valve to be rated for full dead end service with the  seats (EPDM). Valve to be rated for full dead end service with the seats (EPDM). Valve to be rated for full dead end service with the  (EPDM). Valve to be rated for full dead end service with the (EPDM). Valve to be rated for full dead end service with the  Valve to be rated for full dead end service with the Valve to be rated for full dead end service with the  to be rated for full dead end service with the to be rated for full dead end service with the  be rated for full dead end service with the be rated for full dead end service with the  rated for full dead end service with the rated for full dead end service with the  for full dead end service with the for full dead end service with the  full dead end service with the full dead end service with the  dead end service with the dead end service with the  end service with the end service with the  service with the service with the  with the with the  the the downstream flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.  flanged removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   removed. Lever operated to 6", gear operated 8" and over, LUG pattern.  removed. Lever operated to 6", gear operated 8" and over, LUG pattern.   Lever operated to 6", gear operated 8" and over, LUG pattern.  Lever operated to 6", gear operated 8" and over, LUG pattern.   operated to 6", gear operated 8" and over, LUG pattern.  operated to 6", gear operated 8" and over, LUG pattern.   to 6", gear operated 8" and over, LUG pattern.  to 6", gear operated 8" and over, LUG pattern.   6", gear operated 8" and over, LUG pattern.  6", gear operated 8" and over, LUG pattern.   gear operated 8" and over, LUG pattern.  gear operated 8" and over, LUG pattern.   operated 8" and over, LUG pattern.  operated 8" and over, LUG pattern.   8" and over, LUG pattern.  8" and over, LUG pattern.   and over, LUG pattern.  and over, LUG pattern.   over, LUG pattern.  over, LUG pattern.   LUG pattern.  LUG pattern.   pattern.  pattern.  (Lever operated - Kitz 6122EL, Gear operated - Kitz 6122EG) 3.4.2.5. Check Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. Check Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. Valves - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. - 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. 125S/200 W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. W.O.G. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  rated, cast iron body to ASTM A126, bronze trim, bolted bonnet. rated, cast iron body to ASTM A126, bronze trim, bolted bonnet.  cast iron body to ASTM A126, bronze trim, bolted bonnet. cast iron body to ASTM A126, bronze trim, bolted bonnet.  iron body to ASTM A126, bronze trim, bolted bonnet. iron body to ASTM A126, bronze trim, bolted bonnet.  body to ASTM A126, bronze trim, bolted bonnet. body to ASTM A126, bronze trim, bolted bonnet.  to ASTM A126, bronze trim, bolted bonnet. to ASTM A126, bronze trim, bolted bonnet.  ASTM A126, bronze trim, bolted bonnet. ASTM A126, bronze trim, bolted bonnet.  A126, bronze trim, bolted bonnet. A126, bronze trim, bolted bonnet.  bronze trim, bolted bonnet. bronze trim, bolted bonnet.  trim, bolted bonnet. trim, bolted bonnet.  bolted bonnet. bolted bonnet.  bonnet. bonnet. (Flanged - Kitz 78) 3.5. Butterfly valves are to be molded or cartridge style only. Butterfly valves are to be molded or cartridge style only. 3.6. Ball valves are to be solid ball style only. Ball valves are to be solid ball style only. 3.7. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. 3.8. Provide 20 mm [3/4" in.] hose end drain valves with cap and chain at all system low points. Provide 20 mm [3/4" in.] hose end drain valves with cap and chain at all system low points. 3.9. Provide di-electric couplings for connection of dissimilar piping materials. Provide di-electric couplings for connection of dissimilar piping materials. 3.10. Provide circuit balancing valves as required to balance water flow. Circuit balancing valves shall be Provide circuit balancing valves as required to balance water flow. Circuit balancing valves shall be  circuit balancing valves as required to balance water flow. Circuit balancing valves shall be circuit balancing valves as required to balance water flow. Circuit balancing valves shall be  balancing valves as required to balance water flow. Circuit balancing valves shall be balancing valves as required to balance water flow. Circuit balancing valves shall be  valves as required to balance water flow. Circuit balancing valves shall be valves as required to balance water flow. Circuit balancing valves shall be  as required to balance water flow. Circuit balancing valves shall be as required to balance water flow. Circuit balancing valves shall be  required to balance water flow. Circuit balancing valves shall be required to balance water flow. Circuit balancing valves shall be  to balance water flow. Circuit balancing valves shall be to balance water flow. Circuit balancing valves shall be  balance water flow. Circuit balancing valves shall be balance water flow. Circuit balancing valves shall be  water flow. Circuit balancing valves shall be water flow. Circuit balancing valves shall be  flow. Circuit balancing valves shall be flow. Circuit balancing valves shall be  Circuit balancing valves shall be Circuit balancing valves shall be  balancing valves shall be balancing valves shall be  valves shall be valves shall be  shall be shall be  be be Armstrong Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in Model CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in CBVI - Y pattern style, all metal, with soldered or screwed connections, built-in  - Y pattern style, all metal, with soldered or screwed connections, built-in - Y pattern style, all metal, with soldered or screwed connections, built-in  Y pattern style, all metal, with soldered or screwed connections, built-in Y pattern style, all metal, with soldered or screwed connections, built-in  pattern style, all metal, with soldered or screwed connections, built-in pattern style, all metal, with soldered or screwed connections, built-in  style, all metal, with soldered or screwed connections, built-in style, all metal, with soldered or screwed connections, built-in  all metal, with soldered or screwed connections, built-in all metal, with soldered or screwed connections, built-in  metal, with soldered or screwed connections, built-in metal, with soldered or screwed connections, built-in  with soldered or screwed connections, built-in with soldered or screwed connections, built-in  soldered or screwed connections, built-in soldered or screwed connections, built-in  or screwed connections, built-in or screwed connections, built-in  screwed connections, built-in screwed connections, built-in  connections, built-in connections, built-in  built-in built-in drain connection with shut off valve and protective caps and integral valve insulation. Provide for  connection with shut off valve and protective caps and integral valve insulation. Provide for connection with shut off valve and protective caps and integral valve insulation. Provide for  with shut off valve and protective caps and integral valve insulation. Provide for with shut off valve and protective caps and integral valve insulation. Provide for  shut off valve and protective caps and integral valve insulation. Provide for shut off valve and protective caps and integral valve insulation. Provide for  off valve and protective caps and integral valve insulation. Provide for off valve and protective caps and integral valve insulation. Provide for  valve and protective caps and integral valve insulation. Provide for valve and protective caps and integral valve insulation. Provide for  and protective caps and integral valve insulation. Provide for and protective caps and integral valve insulation. Provide for  protective caps and integral valve insulation. Provide for protective caps and integral valve insulation. Provide for  caps and integral valve insulation. Provide for caps and integral valve insulation. Provide for  and integral valve insulation. Provide for and integral valve insulation. Provide for  integral valve insulation. Provide for integral valve insulation. Provide for  valve insulation. Provide for valve insulation. Provide for  insulation. Provide for insulation. Provide for  Provide for Provide for  for for each valve: - Vernier type handwheel settings for precision flow balancing. - Positive shut off valve with no drip seat and plug type stem with Teflon disc. - Tamper proof hidden memory. 3.11. Positive shut off metering valves with connections for portable meter. Provide one (1) portable meter Positive shut off metering valves with connections for portable meter. Provide one (1) portable meter  shut off metering valves with connections for portable meter. Provide one (1) portable meter shut off metering valves with connections for portable meter. Provide one (1) portable meter  off metering valves with connections for portable meter. Provide one (1) portable meter off metering valves with connections for portable meter. Provide one (1) portable meter  metering valves with connections for portable meter. Provide one (1) portable meter metering valves with connections for portable meter. Provide one (1) portable meter  valves with connections for portable meter. Provide one (1) portable meter valves with connections for portable meter. Provide one (1) portable meter  with connections for portable meter. Provide one (1) portable meter with connections for portable meter. Provide one (1) portable meter  connections for portable meter. Provide one (1) portable meter connections for portable meter. Provide one (1) portable meter  for portable meter. Provide one (1) portable meter for portable meter. Provide one (1) portable meter  portable meter. Provide one (1) portable meter portable meter. Provide one (1) portable meter  meter. Provide one (1) portable meter meter. Provide one (1) portable meter  Provide one (1) portable meter Provide one (1) portable meter  one (1) portable meter one (1) portable meter  (1) portable meter (1) portable meter  portable meter portable meter  meter meter and turn over to tenant at end of project. 3.12. Select circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] Select circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] circuit balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] balancing valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] valve size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  size to give a pressure drop at 100% open between 3.0 kPa [1 ft.] size to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  to give a pressure drop at 100% open between 3.0 kPa [1 ft.] to give a pressure drop at 100% open between 3.0 kPa [1 ft.]  give a pressure drop at 100% open between 3.0 kPa [1 ft.] give a pressure drop at 100% open between 3.0 kPa [1 ft.]  a pressure drop at 100% open between 3.0 kPa [1 ft.] a pressure drop at 100% open between 3.0 kPa [1 ft.]  pressure drop at 100% open between 3.0 kPa [1 ft.] pressure drop at 100% open between 3.0 kPa [1 ft.]  drop at 100% open between 3.0 kPa [1 ft.] drop at 100% open between 3.0 kPa [1 ft.]  at 100% open between 3.0 kPa [1 ft.] at 100% open between 3.0 kPa [1 ft.]  100% open between 3.0 kPa [1 ft.] 100% open between 3.0 kPa [1 ft.]  open between 3.0 kPa [1 ft.] open between 3.0 kPa [1 ft.]  between 3.0 kPa [1 ft.] between 3.0 kPa [1 ft.]  3.0 kPa [1 ft.] 3.0 kPa [1 ft.]  kPa [1 ft.] kPa [1 ft.]  [1 ft.] [1 ft.]  ft.] ft.] and 21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum 21 kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum kPa [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  [7 ft.].  Select valves location remote from the pumps in the circuit near minimum [7 ft.].  Select valves location remote from the pumps in the circuit near minimum  ft.].  Select valves location remote from the pumps in the circuit near minimum ft.].  Select valves location remote from the pumps in the circuit near minimum   Select valves location remote from the pumps in the circuit near minimum  Select valves location remote from the pumps in the circuit near minimum Select valves location remote from the pumps in the circuit near minimum  valves location remote from the pumps in the circuit near minimum valves location remote from the pumps in the circuit near minimum  location remote from the pumps in the circuit near minimum location remote from the pumps in the circuit near minimum  remote from the pumps in the circuit near minimum remote from the pumps in the circuit near minimum  from the pumps in the circuit near minimum from the pumps in the circuit near minimum  the pumps in the circuit near minimum the pumps in the circuit near minimum  pumps in the circuit near minimum pumps in the circuit near minimum  in the circuit near minimum in the circuit near minimum  the circuit near minimum the circuit near minimum  circuit near minimum circuit near minimum  near minimum near minimum  minimum minimum pressure drop and those located near the pumps at higher pressure drops. 3.13. Provide safety and relief valves for all closed water systems. Pipe relief to nearest floor drain. Provide safety and relief valves for all closed water systems. Pipe relief to nearest floor drain.  safety and relief valves for all closed water systems. Pipe relief to nearest floor drain. safety and relief valves for all closed water systems. Pipe relief to nearest floor drain.  and relief valves for all closed water systems. Pipe relief to nearest floor drain. and relief valves for all closed water systems. Pipe relief to nearest floor drain.  relief valves for all closed water systems. Pipe relief to nearest floor drain. relief valves for all closed water systems. Pipe relief to nearest floor drain.  valves for all closed water systems. Pipe relief to nearest floor drain. valves for all closed water systems. Pipe relief to nearest floor drain.  for all closed water systems. Pipe relief to nearest floor drain. for all closed water systems. Pipe relief to nearest floor drain.  all closed water systems. Pipe relief to nearest floor drain. all closed water systems. Pipe relief to nearest floor drain.  closed water systems. Pipe relief to nearest floor drain. closed water systems. Pipe relief to nearest floor drain.  water systems. Pipe relief to nearest floor drain. water systems. Pipe relief to nearest floor drain.  systems. Pipe relief to nearest floor drain. systems. Pipe relief to nearest floor drain.  Pipe relief to nearest floor drain. Pipe relief to nearest floor drain.  relief to nearest floor drain. relief to nearest floor drain.  to nearest floor drain. to nearest floor drain.  nearest floor drain. nearest floor drain.  floor drain. floor drain.  drain. drain. Provide Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body Watts 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body 174A valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body valves rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body rated at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body at 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body 1035 kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body kPa [150 psig] at 99°C [210°F] ASTM rated, cast iron body  [150 psig] at 99°C [210°F] ASTM rated, cast iron body [150 psig] at 99°C [210°F] ASTM rated, cast iron body  psig] at 99°C [210°F] ASTM rated, cast iron body psig] at 99°C [210°F] ASTM rated, cast iron body  at 99°C [210°F] ASTM rated, cast iron body at 99°C [210°F] ASTM rated, cast iron body  99°C [210°F] ASTM rated, cast iron body 99°C [210°F] ASTM rated, cast iron body  [210°F] ASTM rated, cast iron body [210°F] ASTM rated, cast iron body  ASTM rated, cast iron body ASTM rated, cast iron body  rated, cast iron body rated, cast iron body  cast iron body cast iron body  iron body iron body  body body bronze disc and seat, steel spindle assembly, carbon steel spring. 3.14. Provide strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze Provide strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze  strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze strainers upstream of each pump and where indicated on drawings. Strainers shall be bronze  upstream of each pump and where indicated on drawings. Strainers shall be bronze upstream of each pump and where indicated on drawings. Strainers shall be bronze  of each pump and where indicated on drawings. Strainers shall be bronze of each pump and where indicated on drawings. Strainers shall be bronze  each pump and where indicated on drawings. Strainers shall be bronze each pump and where indicated on drawings. Strainers shall be bronze  pump and where indicated on drawings. Strainers shall be bronze pump and where indicated on drawings. Strainers shall be bronze  and where indicated on drawings. Strainers shall be bronze and where indicated on drawings. Strainers shall be bronze  where indicated on drawings. Strainers shall be bronze where indicated on drawings. Strainers shall be bronze  indicated on drawings. Strainers shall be bronze indicated on drawings. Strainers shall be bronze  on drawings. Strainers shall be bronze on drawings. Strainers shall be bronze  drawings. Strainers shall be bronze drawings. Strainers shall be bronze  Strainers shall be bronze Strainers shall be bronze  shall be bronze shall be bronze  be bronze be bronze  bronze bronze body type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations type with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations with screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations screwed connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations connections, stainless steel screens with 1.6 mm [1/16 in.<-] perforations  stainless steel screens with 1.6 mm [1/16 in.<-] perforations stainless steel screens with 1.6 mm [1/16 in.<-] perforations  steel screens with 1.6 mm [1/16 in.<-] perforations steel screens with 1.6 mm [1/16 in.<-] perforations  screens with 1.6 mm [1/16 in.<-] perforations screens with 1.6 mm [1/16 in.<-] perforations  with 1.6 mm [1/16 in.<-] perforations with 1.6 mm [1/16 in.<-] perforations  1.6 mm [1/16 in.<-] perforations 1.6 mm [1/16 in.<-] perforations  mm [1/16 in.<-] perforations mm [1/16 in.<-] perforations  [1/16 in.<-] perforations [1/16 in.<-] perforations  in.<-] perforations in.<-] perforations  perforations perforations and capable of system pressure of 860 kPa [125 PSI]. 3.15. Automatic air vents and collecting chambers Spirax 13W shall be provided at all high points of Automatic air vents and collecting chambers Spirax 13W shall be provided at all high points of  air vents and collecting chambers Spirax 13W shall be provided at all high points of air vents and collecting chambers Spirax 13W shall be provided at all high points of  vents and collecting chambers Spirax 13W shall be provided at all high points of vents and collecting chambers Spirax 13W shall be provided at all high points of  and collecting chambers Spirax 13W shall be provided at all high points of and collecting chambers Spirax 13W shall be provided at all high points of  collecting chambers Spirax 13W shall be provided at all high points of collecting chambers Spirax 13W shall be provided at all high points of  chambers Spirax 13W shall be provided at all high points of chambers Spirax 13W shall be provided at all high points of  Spirax 13W shall be provided at all high points of Spirax 13W shall be provided at all high points of  13W shall be provided at all high points of 13W shall be provided at all high points of  shall be provided at all high points of shall be provided at all high points of  be provided at all high points of be provided at all high points of  provided at all high points of provided at all high points of  at all high points of at all high points of  all high points of all high points of  high points of high points of  points of points of  of of piping system. Ensure ratings are compatible with system pressure. 3.16. Insulation shall be provided to match base building standards or refer to insulation section. Insulation shall be provided to match base building standards or refer to insulation section. 3.17. Provide 40% glycol solution for radiant heating systems. Provide 40% glycol solution for radiant heating systems. 3.18. Flush clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during Flush clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during clean all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  all HVAC piping systems. Bypass and isolate any equipment that may be damaged during all HVAC piping systems. Bypass and isolate any equipment that may be damaged during  HVAC piping systems. Bypass and isolate any equipment that may be damaged during HVAC piping systems. Bypass and isolate any equipment that may be damaged during  piping systems. Bypass and isolate any equipment that may be damaged during piping systems. Bypass and isolate any equipment that may be damaged during  systems. Bypass and isolate any equipment that may be damaged during systems. Bypass and isolate any equipment that may be damaged during  Bypass and isolate any equipment that may be damaged during Bypass and isolate any equipment that may be damaged during  and isolate any equipment that may be damaged during and isolate any equipment that may be damaged during  isolate any equipment that may be damaged during isolate any equipment that may be damaged during  any equipment that may be damaged during any equipment that may be damaged during  equipment that may be damaged during equipment that may be damaged during  that may be damaged during that may be damaged during  may be damaged during may be damaged during  be damaged during be damaged during  damaged during damaged during  during during the flushing process. After flushing process, clean all strainers and check all low points to ensure  flushing process. After flushing process, clean all strainers and check all low points to ensure flushing process. After flushing process, clean all strainers and check all low points to ensure  process. After flushing process, clean all strainers and check all low points to ensure process. After flushing process, clean all strainers and check all low points to ensure  After flushing process, clean all strainers and check all low points to ensure After flushing process, clean all strainers and check all low points to ensure  flushing process, clean all strainers and check all low points to ensure flushing process, clean all strainers and check all low points to ensure  process, clean all strainers and check all low points to ensure process, clean all strainers and check all low points to ensure  clean all strainers and check all low points to ensure clean all strainers and check all low points to ensure  all strainers and check all low points to ensure all strainers and check all low points to ensure  strainers and check all low points to ensure strainers and check all low points to ensure  and check all low points to ensure and check all low points to ensure  check all low points to ensure check all low points to ensure  all low points to ensure all low points to ensure  low points to ensure low points to ensure  points to ensure points to ensure  to ensure to ensure  ensure ensure removal of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical of all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  all loose dirt. Chemically clean all piping systems utilizing low foaming chemical all loose dirt. Chemically clean all piping systems utilizing low foaming chemical  loose dirt. Chemically clean all piping systems utilizing low foaming chemical loose dirt. Chemically clean all piping systems utilizing low foaming chemical  dirt. Chemically clean all piping systems utilizing low foaming chemical dirt. Chemically clean all piping systems utilizing low foaming chemical  Chemically clean all piping systems utilizing low foaming chemical Chemically clean all piping systems utilizing low foaming chemical  clean all piping systems utilizing low foaming chemical clean all piping systems utilizing low foaming chemical  all piping systems utilizing low foaming chemical all piping systems utilizing low foaming chemical  piping systems utilizing low foaming chemical piping systems utilizing low foaming chemical  systems utilizing low foaming chemical systems utilizing low foaming chemical  utilizing low foaming chemical utilizing low foaming chemical  low foaming chemical low foaming chemical  foaming chemical foaming chemical  chemical chemical detergents which shall not adversely affect system components. After flushing and cleaning, pressure  which shall not adversely affect system components. After flushing and cleaning, pressure which shall not adversely affect system components. After flushing and cleaning, pressure  shall not adversely affect system components. After flushing and cleaning, pressure shall not adversely affect system components. After flushing and cleaning, pressure  not adversely affect system components. After flushing and cleaning, pressure not adversely affect system components. After flushing and cleaning, pressure  adversely affect system components. After flushing and cleaning, pressure adversely affect system components. After flushing and cleaning, pressure  affect system components. After flushing and cleaning, pressure affect system components. After flushing and cleaning, pressure  system components. After flushing and cleaning, pressure system components. After flushing and cleaning, pressure  components. After flushing and cleaning, pressure components. After flushing and cleaning, pressure  After flushing and cleaning, pressure After flushing and cleaning, pressure  flushing and cleaning, pressure flushing and cleaning, pressure  and cleaning, pressure and cleaning, pressure  cleaning, pressure cleaning, pressure  pressure pressure test all HVAC piping systems. 3.19. Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance  ULC classified firestopping products by 3M or Hilti which have been tested in accordance ULC classified firestopping products by 3M or Hilti which have been tested in accordance  classified firestopping products by 3M or Hilti which have been tested in accordance classified firestopping products by 3M or Hilti which have been tested in accordance  firestopping products by 3M or Hilti which have been tested in accordance firestopping products by 3M or Hilti which have been tested in accordance  products by 3M or Hilti which have been tested in accordance products by 3M or Hilti which have been tested in accordance  by 3M or Hilti which have been tested in accordance by 3M or Hilti which have been tested in accordance  3M or Hilti which have been tested in accordance 3M or Hilti which have been tested in accordance  or Hilti which have been tested in accordance or Hilti which have been tested in accordance  Hilti which have been tested in accordance Hilti which have been tested in accordance  which have been tested in accordance which have been tested in accordance  have been tested in accordance have been tested in accordance  been tested in accordance been tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance with CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  install firestopping systems in accordance with the appropriate ULC system number install firestopping systems in accordance with the appropriate ULC system number  firestopping systems in accordance with the appropriate ULC system number firestopping systems in accordance with the appropriate ULC system number  systems in accordance with the appropriate ULC system number systems in accordance with the appropriate ULC system number  in accordance with the appropriate ULC system number in accordance with the appropriate ULC system number  accordance with the appropriate ULC system number accordance with the appropriate ULC system number  with the appropriate ULC system number with the appropriate ULC system number  the appropriate ULC system number the appropriate ULC system number  appropriate ULC system number appropriate ULC system number  ULC system number ULC system number  system number system number  number number for the products and type of penetration. 3.20. Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  that fire ratings of floors and walls are maintained, fill spaces between openings and pipes that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  fire ratings of floors and walls are maintained, fill spaces between openings and pipes fire ratings of floors and walls are maintained, fill spaces between openings and pipes  ratings of floors and walls are maintained, fill spaces between openings and pipes ratings of floors and walls are maintained, fill spaces between openings and pipes  of floors and walls are maintained, fill spaces between openings and pipes of floors and walls are maintained, fill spaces between openings and pipes  floors and walls are maintained, fill spaces between openings and pipes floors and walls are maintained, fill spaces between openings and pipes  and walls are maintained, fill spaces between openings and pipes and walls are maintained, fill spaces between openings and pipes  walls are maintained, fill spaces between openings and pipes walls are maintained, fill spaces between openings and pipes  are maintained, fill spaces between openings and pipes are maintained, fill spaces between openings and pipes  maintained, fill spaces between openings and pipes maintained, fill spaces between openings and pipes  fill spaces between openings and pipes fill spaces between openings and pipes  spaces between openings and pipes spaces between openings and pipes  between openings and pipes between openings and pipes  openings and pipes openings and pipes  and pipes and pipes  pipes pipes passing through fire separations. 4. GAS PIPING SYSTEMS  GAS PIPING SYSTEMS  4.1. Provide all labour, materials, products, equipment and services to supply and install the natural gas Provide all labour, materials, products, equipment and services to supply and install the natural gas  all labour, materials, products, equipment and services to supply and install the natural gas all labour, materials, products, equipment and services to supply and install the natural gas  labour, materials, products, equipment and services to supply and install the natural gas labour, materials, products, equipment and services to supply and install the natural gas  materials, products, equipment and services to supply and install the natural gas materials, products, equipment and services to supply and install the natural gas  products, equipment and services to supply and install the natural gas products, equipment and services to supply and install the natural gas  equipment and services to supply and install the natural gas equipment and services to supply and install the natural gas  and services to supply and install the natural gas and services to supply and install the natural gas  services to supply and install the natural gas services to supply and install the natural gas  to supply and install the natural gas to supply and install the natural gas  supply and install the natural gas supply and install the natural gas  and install the natural gas and install the natural gas  install the natural gas install the natural gas  the natural gas the natural gas  natural gas natural gas  gas gas piping system indicated on the Drawings and specified in this Section of the Specifications.  4.2. Install natural gas system only with fitters certified to Natural Gas and Propane Installation Code Install natural gas system only with fitters certified to Natural Gas and Propane Installation Code  natural gas system only with fitters certified to Natural Gas and Propane Installation Code natural gas system only with fitters certified to Natural Gas and Propane Installation Code  gas system only with fitters certified to Natural Gas and Propane Installation Code gas system only with fitters certified to Natural Gas and Propane Installation Code  system only with fitters certified to Natural Gas and Propane Installation Code system only with fitters certified to Natural Gas and Propane Installation Code  only with fitters certified to Natural Gas and Propane Installation Code only with fitters certified to Natural Gas and Propane Installation Code  with fitters certified to Natural Gas and Propane Installation Code with fitters certified to Natural Gas and Propane Installation Code  fitters certified to Natural Gas and Propane Installation Code fitters certified to Natural Gas and Propane Installation Code  certified to Natural Gas and Propane Installation Code certified to Natural Gas and Propane Installation Code  to Natural Gas and Propane Installation Code to Natural Gas and Propane Installation Code  Natural Gas and Propane Installation Code Natural Gas and Propane Installation Code  Gas and Propane Installation Code Gas and Propane Installation Code  and Propane Installation Code and Propane Installation Code  Propane Installation Code Propane Installation Code  Installation Code Installation Code  Code Code requirements.  4.3. If necessary, arrange and pay for a gas service to the building, including regulating station gas If necessary, arrange and pay for a gas service to the building, including regulating station gas  necessary, arrange and pay for a gas service to the building, including regulating station gas necessary, arrange and pay for a gas service to the building, including regulating station gas  arrange and pay for a gas service to the building, including regulating station gas arrange and pay for a gas service to the building, including regulating station gas  and pay for a gas service to the building, including regulating station gas and pay for a gas service to the building, including regulating station gas  pay for a gas service to the building, including regulating station gas pay for a gas service to the building, including regulating station gas  for a gas service to the building, including regulating station gas for a gas service to the building, including regulating station gas  a gas service to the building, including regulating station gas a gas service to the building, including regulating station gas  gas service to the building, including regulating station gas gas service to the building, including regulating station gas  service to the building, including regulating station gas service to the building, including regulating station gas  to the building, including regulating station gas to the building, including regulating station gas  the building, including regulating station gas the building, including regulating station gas  building, including regulating station gas building, including regulating station gas  including regulating station gas including regulating station gas  regulating station gas regulating station gas  station gas station gas  gas gas meter, and associated accessories. 4.4. Provide all equipment and materials required for the building natural gas distribution systems in Provide all equipment and materials required for the building natural gas distribution systems in  all equipment and materials required for the building natural gas distribution systems in all equipment and materials required for the building natural gas distribution systems in  equipment and materials required for the building natural gas distribution systems in equipment and materials required for the building natural gas distribution systems in  and materials required for the building natural gas distribution systems in and materials required for the building natural gas distribution systems in  materials required for the building natural gas distribution systems in materials required for the building natural gas distribution systems in  required for the building natural gas distribution systems in required for the building natural gas distribution systems in  for the building natural gas distribution systems in for the building natural gas distribution systems in  the building natural gas distribution systems in the building natural gas distribution systems in  building natural gas distribution systems in building natural gas distribution systems in  natural gas distribution systems in natural gas distribution systems in  gas distribution systems in gas distribution systems in  distribution systems in distribution systems in  systems in systems in  in in accordance with the requirements of the current version of Natural Gas and Propane Installation  with the requirements of the current version of Natural Gas and Propane Installation with the requirements of the current version of Natural Gas and Propane Installation  the requirements of the current version of Natural Gas and Propane Installation the requirements of the current version of Natural Gas and Propane Installation  requirements of the current version of Natural Gas and Propane Installation requirements of the current version of Natural Gas and Propane Installation  of the current version of Natural Gas and Propane Installation of the current version of Natural Gas and Propane Installation  the current version of Natural Gas and Propane Installation the current version of Natural Gas and Propane Installation  current version of Natural Gas and Propane Installation current version of Natural Gas and Propane Installation  version of Natural Gas and Propane Installation version of Natural Gas and Propane Installation  of Natural Gas and Propane Installation of Natural Gas and Propane Installation  Natural Gas and Propane Installation Natural Gas and Propane Installation  Gas and Propane Installation Gas and Propane Installation  and Propane Installation and Propane Installation  Propane Installation Propane Installation  Installation Installation Code.  4.5. Provide complete natural gas system, to CSA and CGA requirements Provide complete natural gas system, to CSA and CGA requirements 4.6. Steel gas piping: Steel gas piping: 4.6.1. Piping: ASTM A-53 schedule 40 seamless Piping: ASTM A-53 schedule 40 seamless 4.6.2. Joining Material: screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; Joining Material: screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  Material: screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; Material: screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; screwed fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; fittings with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; with pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"]; pulvarised lead paste for {12mm} [1/2"] to {50mm} [2"];  lead paste for {12mm} [1/2"] to {50mm} [2"]; lead paste for {12mm} [1/2"] to {50mm} [2"];  paste for {12mm} [1/2"] to {50mm} [2"]; paste for {12mm} [1/2"] to {50mm} [2"];  for {12mm} [1/2"] to {50mm} [2"]; for {12mm} [1/2"] to {50mm} [2"];  {12mm} [1/2"] to {50mm} [2"]; {12mm} [1/2"] to {50mm} [2"];  [1/2"] to {50mm} [2"]; [1/2"] to {50mm} [2"];  to {50mm} [2"]; to {50mm} [2"];  {50mm} [2"]; {50mm} [2"];  [2"]; [2"]; welded to CSA W47.1 for {65mm} [2-1/2"] and over 4.6.3. Fittings:  Fittings:  4.6.3.1. Malleable iron: screwed to ANSI B16.3, Class 150 for service pressures up to and including 861 Malleable iron: screwed to ANSI B16.3, Class 150 for service pressures up to and including 861  iron: screwed to ANSI B16.3, Class 150 for service pressures up to and including 861 iron: screwed to ANSI B16.3, Class 150 for service pressures up to and including 861  screwed to ANSI B16.3, Class 150 for service pressures up to and including 861 screwed to ANSI B16.3, Class 150 for service pressures up to and including 861  to ANSI B16.3, Class 150 for service pressures up to and including 861 to ANSI B16.3, Class 150 for service pressures up to and including 861  ANSI B16.3, Class 150 for service pressures up to and including 861 ANSI B16.3, Class 150 for service pressures up to and including 861  B16.3, Class 150 for service pressures up to and including 861 B16.3, Class 150 for service pressures up to and including 861  Class 150 for service pressures up to and including 861 Class 150 for service pressures up to and including 861  150 for service pressures up to and including 861 150 for service pressures up to and including 861  for service pressures up to and including 861 for service pressures up to and including 861  service pressures up to and including 861 service pressures up to and including 861  pressures up to and including 861 pressures up to and including 861  up to and including 861 up to and including 861  to and including 861 to and including 861  and including 861 and including 861  including 861 including 861  861 861 kPa. 4.6.3.2. Unions: malleable iron, brass to iron, ground seat, to ASTM A47M. Unions: malleable iron, brass to iron, ground seat, to ASTM A47M. 4.6.3.3. Nipples: schedule 40, to ASTM A53. Nipples: schedule 40, to ASTM A53. 4.7. Copper gas piping:  Copper gas piping:  4.7.1. Piping: Type "L" to ASTM B 75 / B 75M Piping: Type "L" to ASTM B 75 / B 75M 4.7.2. Joining Material: Brazing to ASTM B 75M Joining Material: Brazing to ASTM B 75M 4.7.3. Fittings: Wrought copper and copper alloy, solder type 1 to ANSI/ASME B16.22 Fittings: Wrought copper and copper alloy, solder type 1 to ANSI/ASME B16.22 4.8. Flange gaskets  shall me non-metallic flat type; Flange gaskets  shall me non-metallic flat type; 4.9. Manual shut-off valves shall be Full port, forged brass ball valve for two piece body construction Manual shut-off valves shall be Full port, forged brass ball valve for two piece body construction  shut-off valves shall be Full port, forged brass ball valve for two piece body construction shut-off valves shall be Full port, forged brass ball valve for two piece body construction  valves shall be Full port, forged brass ball valve for two piece body construction valves shall be Full port, forged brass ball valve for two piece body construction  shall be Full port, forged brass ball valve for two piece body construction shall be Full port, forged brass ball valve for two piece body construction  be Full port, forged brass ball valve for two piece body construction be Full port, forged brass ball valve for two piece body construction  Full port, forged brass ball valve for two piece body construction Full port, forged brass ball valve for two piece body construction  port, forged brass ball valve for two piece body construction port, forged brass ball valve for two piece body construction  forged brass ball valve for two piece body construction forged brass ball valve for two piece body construction  brass ball valve for two piece body construction brass ball valve for two piece body construction  ball valve for two piece body construction ball valve for two piece body construction  valve for two piece body construction valve for two piece body construction  for two piece body construction for two piece body construction  two piece body construction two piece body construction  piece body construction piece body construction  body construction body construction  construction construction complete with the following blowout-proof stem, adjustable packing gland, chrome-plated ball, class  with the following blowout-proof stem, adjustable packing gland, chrome-plated ball, class with the following blowout-proof stem, adjustable packing gland, chrome-plated ball, class  the following blowout-proof stem, adjustable packing gland, chrome-plated ball, class the following blowout-proof stem, adjustable packing gland, chrome-plated ball, class  following blowout-proof stem, adjustable packing gland, chrome-plated ball, class following blowout-proof stem, adjustable packing gland, chrome-plated ball, class  blowout-proof stem, adjustable packing gland, chrome-plated ball, class blowout-proof stem, adjustable packing gland, chrome-plated ball, class  stem, adjustable packing gland, chrome-plated ball, class stem, adjustable packing gland, chrome-plated ball, class  adjustable packing gland, chrome-plated ball, class adjustable packing gland, chrome-plated ball, class  packing gland, chrome-plated ball, class packing gland, chrome-plated ball, class  gland, chrome-plated ball, class gland, chrome-plated ball, class  chrome-plated ball, class chrome-plated ball, class  ball, class ball, class  class class 150 WSP, 600 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  WSP, 600 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1 WSP, 600 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  600 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1 600 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1 WOG, CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1 CGA 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1 3.16 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  approved. Provide complete with CRN, lever handle and ANSI B1.20.1 approved. Provide complete with CRN, lever handle and ANSI B1.20.1  Provide complete with CRN, lever handle and ANSI B1.20.1 Provide complete with CRN, lever handle and ANSI B1.20.1  complete with CRN, lever handle and ANSI B1.20.1 complete with CRN, lever handle and ANSI B1.20.1  with CRN, lever handle and ANSI B1.20.1 with CRN, lever handle and ANSI B1.20.1  CRN, lever handle and ANSI B1.20.1 CRN, lever handle and ANSI B1.20.1  lever handle and ANSI B1.20.1 lever handle and ANSI B1.20.1  handle and ANSI B1.20.1 handle and ANSI B1.20.1  and ANSI B1.20.1 and ANSI B1.20.1  ANSI B1.20.1 ANSI B1.20.1  B1.20.1 B1.20.1 NPT end connections. 4.10. Provide pressure reducing, regulating and relief valving required for compatibility between equipment Provide pressure reducing, regulating and relief valving required for compatibility between equipment  pressure reducing, regulating and relief valving required for compatibility between equipment pressure reducing, regulating and relief valving required for compatibility between equipment  reducing, regulating and relief valving required for compatibility between equipment reducing, regulating and relief valving required for compatibility between equipment  regulating and relief valving required for compatibility between equipment regulating and relief valving required for compatibility between equipment  and relief valving required for compatibility between equipment and relief valving required for compatibility between equipment  relief valving required for compatibility between equipment relief valving required for compatibility between equipment  valving required for compatibility between equipment valving required for compatibility between equipment  required for compatibility between equipment required for compatibility between equipment  for compatibility between equipment for compatibility between equipment  compatibility between equipment compatibility between equipment  between equipment between equipment  equipment equipment and building natural gas distribution system. 4.11. Provide gas pressure reducing station(s) where noted on Drawings and where required to reduce Provide gas pressure reducing station(s) where noted on Drawings and where required to reduce  gas pressure reducing station(s) where noted on Drawings and where required to reduce gas pressure reducing station(s) where noted on Drawings and where required to reduce  pressure reducing station(s) where noted on Drawings and where required to reduce pressure reducing station(s) where noted on Drawings and where required to reduce  reducing station(s) where noted on Drawings and where required to reduce reducing station(s) where noted on Drawings and where required to reduce  station(s) where noted on Drawings and where required to reduce station(s) where noted on Drawings and where required to reduce  where noted on Drawings and where required to reduce where noted on Drawings and where required to reduce  noted on Drawings and where required to reduce noted on Drawings and where required to reduce  on Drawings and where required to reduce on Drawings and where required to reduce  Drawings and where required to reduce Drawings and where required to reduce  and where required to reduce and where required to reduce  where required to reduce where required to reduce  required to reduce required to reduce  to reduce to reduce  reduce reduce building Distribution system pressures to appliance operating pressure ranges. 4.12. Pressure regulators shall be spring-loaded self-operated design and shall be tight closing with Pressure regulators shall be spring-loaded self-operated design and shall be tight closing with  regulators shall be spring-loaded self-operated design and shall be tight closing with regulators shall be spring-loaded self-operated design and shall be tight closing with  shall be spring-loaded self-operated design and shall be tight closing with shall be spring-loaded self-operated design and shall be tight closing with  be spring-loaded self-operated design and shall be tight closing with be spring-loaded self-operated design and shall be tight closing with  spring-loaded self-operated design and shall be tight closing with spring-loaded self-operated design and shall be tight closing with  self-operated design and shall be tight closing with self-operated design and shall be tight closing with  design and shall be tight closing with design and shall be tight closing with  and shall be tight closing with and shall be tight closing with  shall be tight closing with shall be tight closing with  be tight closing with be tight closing with  tight closing with tight closing with  closing with closing with  with with replaceable orifices and discs and concealed accessible manual adjustment. Valve bodies shall be  orifices and discs and concealed accessible manual adjustment. Valve bodies shall be orifices and discs and concealed accessible manual adjustment. Valve bodies shall be  and discs and concealed accessible manual adjustment. Valve bodies shall be and discs and concealed accessible manual adjustment. Valve bodies shall be  discs and concealed accessible manual adjustment. Valve bodies shall be discs and concealed accessible manual adjustment. Valve bodies shall be  and concealed accessible manual adjustment. Valve bodies shall be and concealed accessible manual adjustment. Valve bodies shall be  concealed accessible manual adjustment. Valve bodies shall be concealed accessible manual adjustment. Valve bodies shall be  accessible manual adjustment. Valve bodies shall be accessible manual adjustment. Valve bodies shall be  manual adjustment. Valve bodies shall be manual adjustment. Valve bodies shall be  adjustment. Valve bodies shall be adjustment. Valve bodies shall be  Valve bodies shall be Valve bodies shall be  bodies shall be bodies shall be  shall be shall be  be be cast iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy iron rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy rated for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy for {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy {1034 kPa} [150 psig] gas pressure and all valve materials shall be epoxy  kPa} [150 psig] gas pressure and all valve materials shall be epoxy kPa} [150 psig] gas pressure and all valve materials shall be epoxy  [150 psig] gas pressure and all valve materials shall be epoxy [150 psig] gas pressure and all valve materials shall be epoxy  psig] gas pressure and all valve materials shall be epoxy psig] gas pressure and all valve materials shall be epoxy  gas pressure and all valve materials shall be epoxy gas pressure and all valve materials shall be epoxy  pressure and all valve materials shall be epoxy pressure and all valve materials shall be epoxy  and all valve materials shall be epoxy and all valve materials shall be epoxy  all valve materials shall be epoxy all valve materials shall be epoxy  valve materials shall be epoxy valve materials shall be epoxy  materials shall be epoxy materials shall be epoxy  shall be epoxy shall be epoxy  be epoxy be epoxy  epoxy epoxy painted to resist corrosive ambient conditions.  4.13. Provide gas pressure relief stations downstream of all pressure reducing stations where required.  Provide gas pressure relief stations downstream of all pressure reducing stations where required.  4.14. Provide relief valves of spring-loaded design with throttling characteristics to reduce system pressure Provide relief valves of spring-loaded design with throttling characteristics to reduce system pressure  relief valves of spring-loaded design with throttling characteristics to reduce system pressure relief valves of spring-loaded design with throttling characteristics to reduce system pressure  valves of spring-loaded design with throttling characteristics to reduce system pressure valves of spring-loaded design with throttling characteristics to reduce system pressure  of spring-loaded design with throttling characteristics to reduce system pressure of spring-loaded design with throttling characteristics to reduce system pressure  spring-loaded design with throttling characteristics to reduce system pressure spring-loaded design with throttling characteristics to reduce system pressure  design with throttling characteristics to reduce system pressure design with throttling characteristics to reduce system pressure  with throttling characteristics to reduce system pressure with throttling characteristics to reduce system pressure  throttling characteristics to reduce system pressure throttling characteristics to reduce system pressure  characteristics to reduce system pressure characteristics to reduce system pressure  to reduce system pressure to reduce system pressure  reduce system pressure reduce system pressure  system pressure system pressure  pressure pressure surges. Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with Valve bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with bodies shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with shall be cast iron rated for {1034 kPa} [150 psig] gas pressure with  be cast iron rated for {1034 kPa} [150 psig] gas pressure with be cast iron rated for {1034 kPa} [150 psig] gas pressure with  cast iron rated for {1034 kPa} [150 psig] gas pressure with cast iron rated for {1034 kPa} [150 psig] gas pressure with  iron rated for {1034 kPa} [150 psig] gas pressure with iron rated for {1034 kPa} [150 psig] gas pressure with  rated for {1034 kPa} [150 psig] gas pressure with rated for {1034 kPa} [150 psig] gas pressure with  for {1034 kPa} [150 psig] gas pressure with for {1034 kPa} [150 psig] gas pressure with  {1034 kPa} [150 psig] gas pressure with {1034 kPa} [150 psig] gas pressure with  kPa} [150 psig] gas pressure with kPa} [150 psig] gas pressure with  [150 psig] gas pressure with [150 psig] gas pressure with  psig] gas pressure with psig] gas pressure with  gas pressure with gas pressure with  pressure with pressure with  with with replaceable orifices and discs and concealed accessible manual adjustment. All valve materials shall  orifices and discs and concealed accessible manual adjustment. All valve materials shall orifices and discs and concealed accessible manual adjustment. All valve materials shall  and discs and concealed accessible manual adjustment. All valve materials shall and discs and concealed accessible manual adjustment. All valve materials shall  discs and concealed accessible manual adjustment. All valve materials shall discs and concealed accessible manual adjustment. All valve materials shall  and concealed accessible manual adjustment. All valve materials shall and concealed accessible manual adjustment. All valve materials shall  concealed accessible manual adjustment. All valve materials shall concealed accessible manual adjustment. All valve materials shall  accessible manual adjustment. All valve materials shall accessible manual adjustment. All valve materials shall  manual adjustment. All valve materials shall manual adjustment. All valve materials shall  adjustment. All valve materials shall adjustment. All valve materials shall  All valve materials shall All valve materials shall  valve materials shall valve materials shall  materials shall materials shall  shall shall be epoxy painted to resist corrosive ambient conditions.  4.15. Install natural gas service to meet Natural Gas and Propane Installation Code and all authorities Install natural gas service to meet Natural Gas and Propane Installation Code and all authorities  natural gas service to meet Natural Gas and Propane Installation Code and all authorities natural gas service to meet Natural Gas and Propane Installation Code and all authorities  gas service to meet Natural Gas and Propane Installation Code and all authorities gas service to meet Natural Gas and Propane Installation Code and all authorities  service to meet Natural Gas and Propane Installation Code and all authorities service to meet Natural Gas and Propane Installation Code and all authorities  to meet Natural Gas and Propane Installation Code and all authorities to meet Natural Gas and Propane Installation Code and all authorities  meet Natural Gas and Propane Installation Code and all authorities meet Natural Gas and Propane Installation Code and all authorities  Natural Gas and Propane Installation Code and all authorities Natural Gas and Propane Installation Code and all authorities  Gas and Propane Installation Code and all authorities Gas and Propane Installation Code and all authorities  and Propane Installation Code and all authorities and Propane Installation Code and all authorities  Propane Installation Code and all authorities Propane Installation Code and all authorities  Installation Code and all authorities Installation Code and all authorities  Code and all authorities Code and all authorities  and all authorities and all authorities  all authorities all authorities  authorities authorities having jurisdiction. 4.16. Provide 25mm  [1" ] opening at the top and bottom of any chase containing a gas pipe. Provide 25mm  [1" ] opening at the top and bottom of any chase containing a gas pipe.4.17. Distribute gas within the building at 14 inches water column. Distribute gas within the building at 14 inches water column.  14 inches water column. 14 inches water column. 4.18. Select pressure reducing valves to maintain downstream pressures within +5% range of setting. Select pressure reducing valves to maintain downstream pressures within +5% range of setting.  pressure reducing valves to maintain downstream pressures within +5% range of setting. pressure reducing valves to maintain downstream pressures within +5% range of setting.  reducing valves to maintain downstream pressures within +5% range of setting. reducing valves to maintain downstream pressures within +5% range of setting.  valves to maintain downstream pressures within +5% range of setting. valves to maintain downstream pressures within +5% range of setting.  to maintain downstream pressures within +5% range of setting. to maintain downstream pressures within +5% range of setting.  maintain downstream pressures within +5% range of setting. maintain downstream pressures within +5% range of setting.  downstream pressures within +5% range of setting. downstream pressures within +5% range of setting.  pressures within +5% range of setting. pressures within +5% range of setting.  within +5% range of setting. within +5% range of setting.  +5% range of setting. +5% range of setting.  range of setting. range of setting.  of setting. of setting.  setting. setting. Submit sizing data for each valve with Shop Drawings.  4.19. Select pressure relief valves for the maximum capacity of the pressure reducing station served plus Select pressure relief valves for the maximum capacity of the pressure reducing station served plus  pressure relief valves for the maximum capacity of the pressure reducing station served plus pressure relief valves for the maximum capacity of the pressure reducing station served plus  relief valves for the maximum capacity of the pressure reducing station served plus relief valves for the maximum capacity of the pressure reducing station served plus  valves for the maximum capacity of the pressure reducing station served plus valves for the maximum capacity of the pressure reducing station served plus  for the maximum capacity of the pressure reducing station served plus for the maximum capacity of the pressure reducing station served plus  the maximum capacity of the pressure reducing station served plus the maximum capacity of the pressure reducing station served plus  maximum capacity of the pressure reducing station served plus maximum capacity of the pressure reducing station served plus  capacity of the pressure reducing station served plus capacity of the pressure reducing station served plus  of the pressure reducing station served plus of the pressure reducing station served plus  the pressure reducing station served plus the pressure reducing station served plus  pressure reducing station served plus pressure reducing station served plus  reducing station served plus reducing station served plus  station served plus station served plus  served plus served plus  plus plus not less than 25%. Submit sizing data for each valve with Shop Drawings. 4.20. Pipe all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of Pipe all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of all relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of relief vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  vents individually to outdoors. Size piping for a maximum pressure drop of 10% of vents individually to outdoors. Size piping for a maximum pressure drop of 10% of  individually to outdoors. Size piping for a maximum pressure drop of 10% of individually to outdoors. Size piping for a maximum pressure drop of 10% of  to outdoors. Size piping for a maximum pressure drop of 10% of to outdoors. Size piping for a maximum pressure drop of 10% of  outdoors. Size piping for a maximum pressure drop of 10% of outdoors. Size piping for a maximum pressure drop of 10% of  Size piping for a maximum pressure drop of 10% of Size piping for a maximum pressure drop of 10% of  piping for a maximum pressure drop of 10% of piping for a maximum pressure drop of 10% of  for a maximum pressure drop of 10% of for a maximum pressure drop of 10% of  a maximum pressure drop of 10% of a maximum pressure drop of 10% of  maximum pressure drop of 10% of maximum pressure drop of 10% of  pressure drop of 10% of pressure drop of 10% of  drop of 10% of drop of 10% of  of 10% of of 10% of  10% of 10% of  of of the pressure reducing valve setpoint gauge pressure with a 25% capacity safety factor.  4.21. Provide upstream and downstream isolating valves and pressure gauges complete with gauge cocks Provide upstream and downstream isolating valves and pressure gauges complete with gauge cocks  upstream and downstream isolating valves and pressure gauges complete with gauge cocks upstream and downstream isolating valves and pressure gauges complete with gauge cocks  and downstream isolating valves and pressure gauges complete with gauge cocks and downstream isolating valves and pressure gauges complete with gauge cocks  downstream isolating valves and pressure gauges complete with gauge cocks downstream isolating valves and pressure gauges complete with gauge cocks  isolating valves and pressure gauges complete with gauge cocks isolating valves and pressure gauges complete with gauge cocks  valves and pressure gauges complete with gauge cocks valves and pressure gauges complete with gauge cocks  and pressure gauges complete with gauge cocks and pressure gauges complete with gauge cocks  pressure gauges complete with gauge cocks pressure gauges complete with gauge cocks  gauges complete with gauge cocks gauges complete with gauge cocks  complete with gauge cocks complete with gauge cocks  with gauge cocks with gauge cocks  gauge cocks gauge cocks  cocks cocks at all pressure reducing stations. Connect relief valves so that they cannot be isolated from the  all pressure reducing stations. Connect relief valves so that they cannot be isolated from the all pressure reducing stations. Connect relief valves so that they cannot be isolated from the  pressure reducing stations. Connect relief valves so that they cannot be isolated from the pressure reducing stations. Connect relief valves so that they cannot be isolated from the  reducing stations. Connect relief valves so that they cannot be isolated from the reducing stations. Connect relief valves so that they cannot be isolated from the  stations. Connect relief valves so that they cannot be isolated from the stations. Connect relief valves so that they cannot be isolated from the  Connect relief valves so that they cannot be isolated from the Connect relief valves so that they cannot be isolated from the  relief valves so that they cannot be isolated from the relief valves so that they cannot be isolated from the  valves so that they cannot be isolated from the valves so that they cannot be isolated from the  so that they cannot be isolated from the so that they cannot be isolated from the  that they cannot be isolated from the that they cannot be isolated from the  they cannot be isolated from the they cannot be isolated from the  cannot be isolated from the cannot be isolated from the  be isolated from the be isolated from the  isolated from the isolated from the  from the from the  the the appliances which they serve. 4.22. Provide supports (roof supports Dura Block or pressure treated wood blocks complete with rigid Provide supports (roof supports Dura Block or pressure treated wood blocks complete with rigid  supports (roof supports Dura Block or pressure treated wood blocks complete with rigid supports (roof supports Dura Block or pressure treated wood blocks complete with rigid  (roof supports Dura Block or pressure treated wood blocks complete with rigid (roof supports Dura Block or pressure treated wood blocks complete with rigid  supports Dura Block or pressure treated wood blocks complete with rigid supports Dura Block or pressure treated wood blocks complete with rigid  Dura Block or pressure treated wood blocks complete with rigid Dura Block or pressure treated wood blocks complete with rigid  Block or pressure treated wood blocks complete with rigid Block or pressure treated wood blocks complete with rigid  or pressure treated wood blocks complete with rigid or pressure treated wood blocks complete with rigid  pressure treated wood blocks complete with rigid pressure treated wood blocks complete with rigid  treated wood blocks complete with rigid treated wood blocks complete with rigid  wood blocks complete with rigid wood blocks complete with rigid  blocks complete with rigid blocks complete with rigid  complete with rigid complete with rigid  with rigid with rigid  rigid rigid insulation at bottom of block) at maximum spacing as follows: 20mm [3/4 in.] - 25mm [1 in.] : 2.4m [8 ft.] 30mm [1-1/4 in.] - 65mm [2-1/2 in.] : 3m [10 ft.] 4.23. Anchor gas piping supports as per OBC, CSA, and seismic requirements. Anchor gas piping supports as per OBC, CSA, and seismic requirements. 4.24. Connect gas piping to all gas fired equipment. Connect gas piping to all gas fired equipment. 4.25. Paint gas service piping to meet code requirements.  Paint gas service piping to meet code requirements.  4.26. BASE BUILDING Gas components and equipment removed shall be turned over to the landlord/owner BASE BUILDING Gas components and equipment removed shall be turned over to the landlord/owner  BUILDING Gas components and equipment removed shall be turned over to the landlord/owner BUILDING Gas components and equipment removed shall be turned over to the landlord/owner  Gas components and equipment removed shall be turned over to the landlord/owner Gas components and equipment removed shall be turned over to the landlord/owner  components and equipment removed shall be turned over to the landlord/owner components and equipment removed shall be turned over to the landlord/owner  and equipment removed shall be turned over to the landlord/owner and equipment removed shall be turned over to the landlord/owner  equipment removed shall be turned over to the landlord/owner equipment removed shall be turned over to the landlord/owner  removed shall be turned over to the landlord/owner removed shall be turned over to the landlord/owner  shall be turned over to the landlord/owner shall be turned over to the landlord/owner  be turned over to the landlord/owner be turned over to the landlord/owner  turned over to the landlord/owner turned over to the landlord/owner  over to the landlord/owner over to the landlord/owner  to the landlord/owner to the landlord/owner  the landlord/owner the landlord/owner  landlord/owner landlord/owner at their directions. 5. REFRIGERANT PIPING REFRIGERANT PIPING 5.1. Refrigerant piping design and installation shall conform to the recommendations and requirements of Refrigerant piping design and installation shall conform to the recommendations and requirements of  piping design and installation shall conform to the recommendations and requirements of piping design and installation shall conform to the recommendations and requirements of  design and installation shall conform to the recommendations and requirements of design and installation shall conform to the recommendations and requirements of  and installation shall conform to the recommendations and requirements of and installation shall conform to the recommendations and requirements of  installation shall conform to the recommendations and requirements of installation shall conform to the recommendations and requirements of  shall conform to the recommendations and requirements of shall conform to the recommendations and requirements of  conform to the recommendations and requirements of conform to the recommendations and requirements of  to the recommendations and requirements of to the recommendations and requirements of  the recommendations and requirements of the recommendations and requirements of  recommendations and requirements of recommendations and requirements of  and requirements of and requirements of  requirements of requirements of  of of the following: 5.1.1. CSA Standard B52 - Mechanical Refrigeration Code CSA Standard B52 - Mechanical Refrigeration Code 5.1.2. Ontario Building Code Ontario Building Code 5.1.3. Air Conditioning and Refrigeration Institute Air Conditioning and Refrigeration Institute 5.1.4. Air Conditioning equipment manufacturer. Air Conditioning equipment manufacturer. 5.2. Select pipe, fittings and components to suit systems test and operating pressure. Select pipe, fittings and components to suit systems test and operating pressure. 5.3. Refrigerant piping shall be factory cleaned and sealed, type ACR seamless copper piping. Use only Refrigerant piping shall be factory cleaned and sealed, type ACR seamless copper piping. Use only  piping shall be factory cleaned and sealed, type ACR seamless copper piping. Use only piping shall be factory cleaned and sealed, type ACR seamless copper piping. Use only  shall be factory cleaned and sealed, type ACR seamless copper piping. Use only shall be factory cleaned and sealed, type ACR seamless copper piping. Use only  be factory cleaned and sealed, type ACR seamless copper piping. Use only be factory cleaned and sealed, type ACR seamless copper piping. Use only  factory cleaned and sealed, type ACR seamless copper piping. Use only factory cleaned and sealed, type ACR seamless copper piping. Use only  cleaned and sealed, type ACR seamless copper piping. Use only cleaned and sealed, type ACR seamless copper piping. Use only  and sealed, type ACR seamless copper piping. Use only and sealed, type ACR seamless copper piping. Use only  sealed, type ACR seamless copper piping. Use only sealed, type ACR seamless copper piping. Use only  type ACR seamless copper piping. Use only type ACR seamless copper piping. Use only  ACR seamless copper piping. Use only ACR seamless copper piping. Use only  seamless copper piping. Use only seamless copper piping. Use only  copper piping. Use only copper piping. Use only  piping. Use only piping. Use only  Use only Use only  only only silver brazed joints. 5.4. Where elbows are required, use only long radius elbows. Where elbows are required, use only long radius elbows. 5.5. Size refrigerant piping to attain air conditioning equipment manufacturer's listed cooling capacities. Size refrigerant piping to attain air conditioning equipment manufacturer's listed cooling capacities. 5.6. Keeping piping runs and number of elbows and fittings to a minimum. Keeping piping runs and number of elbows and fittings to a minimum. 5.7. Reduce the effect of piping vibration with the use of flexible metal hose. Reduce the effect of piping vibration with the use of flexible metal hose. 5.8. After installation of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure After installation of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure  installation of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure installation of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure  of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure of piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure  piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure piping, a minimum test pressure of {2100 kPa} [300 psi] on the high pressure  a minimum test pressure of {2100 kPa} [300 psi] on the high pressure a minimum test pressure of {2100 kPa} [300 psi] on the high pressure  minimum test pressure of {2100 kPa} [300 psi] on the high pressure minimum test pressure of {2100 kPa} [300 psi] on the high pressure  test pressure of {2100 kPa} [300 psi] on the high pressure test pressure of {2100 kPa} [300 psi] on the high pressure  pressure of {2100 kPa} [300 psi] on the high pressure pressure of {2100 kPa} [300 psi] on the high pressure  of {2100 kPa} [300 psi] on the high pressure of {2100 kPa} [300 psi] on the high pressure  {2100 kPa} [300 psi] on the high pressure {2100 kPa} [300 psi] on the high pressure  kPa} [300 psi] on the high pressure kPa} [300 psi] on the high pressure  [300 psi] on the high pressure [300 psi] on the high pressure  psi] on the high pressure psi] on the high pressure  on the high pressure on the high pressure  the high pressure the high pressure  high pressure high pressure  pressure pressure side and {1050 kPa} [150 psi] on the low pressure side shall be placed on the piping system with  and {1050 kPa} [150 psi] on the low pressure side shall be placed on the piping system with and {1050 kPa} [150 psi] on the low pressure side shall be placed on the piping system with  {1050 kPa} [150 psi] on the low pressure side shall be placed on the piping system with {1050 kPa} [150 psi] on the low pressure side shall be placed on the piping system with  kPa} [150 psi] on the low pressure side shall be placed on the piping system with kPa} [150 psi] on the low pressure side shall be placed on the piping system with  [150 psi] on the low pressure side shall be placed on the piping system with [150 psi] on the low pressure side shall be placed on the piping system with  psi] on the low pressure side shall be placed on the piping system with psi] on the low pressure side shall be placed on the piping system with  on the low pressure side shall be placed on the piping system with on the low pressure side shall be placed on the piping system with  the low pressure side shall be placed on the piping system with the low pressure side shall be placed on the piping system with  low pressure side shall be placed on the piping system with low pressure side shall be placed on the piping system with  pressure side shall be placed on the piping system with pressure side shall be placed on the piping system with  side shall be placed on the piping system with side shall be placed on the piping system with  shall be placed on the piping system with shall be placed on the piping system with  be placed on the piping system with be placed on the piping system with  placed on the piping system with placed on the piping system with  on the piping system with on the piping system with  the piping system with the piping system with  piping system with piping system with  system with system with  with with nitrogen. Pressures shall be maintained without loss for not less than four (4) hours. Repair or  Pressures shall be maintained without loss for not less than four (4) hours. Repair or Pressures shall be maintained without loss for not less than four (4) hours. Repair or  shall be maintained without loss for not less than four (4) hours. Repair or shall be maintained without loss for not less than four (4) hours. Repair or  be maintained without loss for not less than four (4) hours. Repair or be maintained without loss for not less than four (4) hours. Repair or  maintained without loss for not less than four (4) hours. Repair or maintained without loss for not less than four (4) hours. Repair or  without loss for not less than four (4) hours. Repair or without loss for not less than four (4) hours. Repair or  loss for not less than four (4) hours. Repair or loss for not less than four (4) hours. Repair or  for not less than four (4) hours. Repair or for not less than four (4) hours. Repair or  not less than four (4) hours. Repair or not less than four (4) hours. Repair or  less than four (4) hours. Repair or less than four (4) hours. Repair or  than four (4) hours. Repair or than four (4) hours. Repair or  four (4) hours. Repair or four (4) hours. Repair or  (4) hours. Repair or (4) hours. Repair or  hours. Repair or hours. Repair or  Repair or Repair or  or or replace defective joints.  5.9. After joints have been proven tight under test pressures, achieve a vacuum of not less than {95 After joints have been proven tight under test pressures, achieve a vacuum of not less than {95  joints have been proven tight under test pressures, achieve a vacuum of not less than {95 joints have been proven tight under test pressures, achieve a vacuum of not less than {95  have been proven tight under test pressures, achieve a vacuum of not less than {95 have been proven tight under test pressures, achieve a vacuum of not less than {95  been proven tight under test pressures, achieve a vacuum of not less than {95 been proven tight under test pressures, achieve a vacuum of not less than {95  proven tight under test pressures, achieve a vacuum of not less than {95 proven tight under test pressures, achieve a vacuum of not less than {95  tight under test pressures, achieve a vacuum of not less than {95 tight under test pressures, achieve a vacuum of not less than {95  under test pressures, achieve a vacuum of not less than {95 under test pressures, achieve a vacuum of not less than {95  test pressures, achieve a vacuum of not less than {95 test pressures, achieve a vacuum of not less than {95  pressures, achieve a vacuum of not less than {95 pressures, achieve a vacuum of not less than {95  achieve a vacuum of not less than {95 achieve a vacuum of not less than {95  a vacuum of not less than {95 a vacuum of not less than {95  vacuum of not less than {95 vacuum of not less than {95  of not less than {95 of not less than {95  not less than {95 not less than {95  less than {95 less than {95  than {95 than {95  {95 {95 kPa} [28" Hg] using a separate vacuum pump. Maintain vacuum without change in pressure for at  [28" Hg] using a separate vacuum pump. Maintain vacuum without change in pressure for at [28" Hg] using a separate vacuum pump. Maintain vacuum without change in pressure for at  Hg] using a separate vacuum pump. Maintain vacuum without change in pressure for at Hg] using a separate vacuum pump. Maintain vacuum without change in pressure for at  using a separate vacuum pump. Maintain vacuum without change in pressure for at using a separate vacuum pump. Maintain vacuum without change in pressure for at  a separate vacuum pump. Maintain vacuum without change in pressure for at a separate vacuum pump. Maintain vacuum without change in pressure for at  separate vacuum pump. Maintain vacuum without change in pressure for at separate vacuum pump. Maintain vacuum without change in pressure for at  vacuum pump. Maintain vacuum without change in pressure for at vacuum pump. Maintain vacuum without change in pressure for at  pump. Maintain vacuum without change in pressure for at pump. Maintain vacuum without change in pressure for at  Maintain vacuum without change in pressure for at Maintain vacuum without change in pressure for at  vacuum without change in pressure for at vacuum without change in pressure for at  without change in pressure for at without change in pressure for at  change in pressure for at change in pressure for at  in pressure for at in pressure for at  pressure for at pressure for at  for at for at  at at least twelve (12) hours.  5.10. After charging, recheck all joints with a halide leak detector. Replace any joints found to leak, and After charging, recheck all joints with a halide leak detector. Replace any joints found to leak, and  charging, recheck all joints with a halide leak detector. Replace any joints found to leak, and charging, recheck all joints with a halide leak detector. Replace any joints found to leak, and  recheck all joints with a halide leak detector. Replace any joints found to leak, and recheck all joints with a halide leak detector. Replace any joints found to leak, and  all joints with a halide leak detector. Replace any joints found to leak, and all joints with a halide leak detector. Replace any joints found to leak, and  joints with a halide leak detector. Replace any joints found to leak, and joints with a halide leak detector. Replace any joints found to leak, and  with a halide leak detector. Replace any joints found to leak, and with a halide leak detector. Replace any joints found to leak, and  a halide leak detector. Replace any joints found to leak, and a halide leak detector. Replace any joints found to leak, and  halide leak detector. Replace any joints found to leak, and halide leak detector. Replace any joints found to leak, and  leak detector. Replace any joints found to leak, and leak detector. Replace any joints found to leak, and  detector. Replace any joints found to leak, and detector. Replace any joints found to leak, and  Replace any joints found to leak, and Replace any joints found to leak, and  any joints found to leak, and any joints found to leak, and  joints found to leak, and joints found to leak, and  found to leak, and found to leak, and  to leak, and to leak, and  leak, and leak, and  and and repeat the above dehydration testing and charging procedures.  5.11. Replace any refrigerant and oil lost during the warranty period. Replace any refrigerant and oil lost during the warranty period. 6. PLUMBING SYSTEM PLUMBING SYSTEM 6.1. EXISTING SANITARY DRAIN locations and invert elevations shall be verified on site prior to EXISTING SANITARY DRAIN locations and invert elevations shall be verified on site prior to  SANITARY DRAIN locations and invert elevations shall be verified on site prior to SANITARY DRAIN locations and invert elevations shall be verified on site prior to  DRAIN locations and invert elevations shall be verified on site prior to DRAIN locations and invert elevations shall be verified on site prior to  locations and invert elevations shall be verified on site prior to locations and invert elevations shall be verified on site prior to  and invert elevations shall be verified on site prior to and invert elevations shall be verified on site prior to  invert elevations shall be verified on site prior to invert elevations shall be verified on site prior to  elevations shall be verified on site prior to elevations shall be verified on site prior to  shall be verified on site prior to shall be verified on site prior to  be verified on site prior to be verified on site prior to  verified on site prior to verified on site prior to  on site prior to on site prior to  site prior to site prior to  prior to prior to  to to commencement of work. 6.2. PIPING MATERIALS: PIPING MATERIALS: 6.2.1. Domestic hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony Domestic hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony hot and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony and cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony cold water piping - type "L" copper with copper fittings use 95/5 tin/antimony  water piping - type "L" copper with copper fittings use 95/5 tin/antimony water piping - type "L" copper with copper fittings use 95/5 tin/antimony  piping - type "L" copper with copper fittings use 95/5 tin/antimony piping - type "L" copper with copper fittings use 95/5 tin/antimony  - type "L" copper with copper fittings use 95/5 tin/antimony - type "L" copper with copper fittings use 95/5 tin/antimony  type "L" copper with copper fittings use 95/5 tin/antimony type "L" copper with copper fittings use 95/5 tin/antimony  "L" copper with copper fittings use 95/5 tin/antimony "L" copper with copper fittings use 95/5 tin/antimony  copper with copper fittings use 95/5 tin/antimony copper with copper fittings use 95/5 tin/antimony  with copper fittings use 95/5 tin/antimony with copper fittings use 95/5 tin/antimony  copper fittings use 95/5 tin/antimony copper fittings use 95/5 tin/antimony  fittings use 95/5 tin/antimony fittings use 95/5 tin/antimony  use 95/5 tin/antimony use 95/5 tin/antimony  95/5 tin/antimony 95/5 tin/antimony  tin/antimony tin/antimony solder. Provide type "K" soft copper piping without joints below ground. 6.2.2. Drainage and Vent Piping (60mm [2-1/2"] and smaller): Drainage and Vent Piping (60mm [2-1/2"] and smaller): 6.2.2.1. Sanitary piping, above ground - DWV copper pipe with drainage fittings and 50/50 solder joints. Sanitary piping, above ground - DWV copper pipe with drainage fittings and 50/50 solder joints. 6.2.2.2. Sanitary piping, below ground - Type L copper with 50/50 solder joints. Sanitary piping, below ground - Type L copper with 50/50 solder joints. 6.2.2.3. Vent piping, above ground - DWV copper pipe with drainage fittings, 50/50 solder joints. Vent piping, above ground - DWV copper pipe with drainage fittings, 50/50 solder joints. 6.2.2.4. Vent piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder Vent piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder piping, below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  below ground - Type L copper pipe with wrought copper fittings and 50/50 solder below ground - Type L copper pipe with wrought copper fittings and 50/50 solder  ground - Type L copper pipe with wrought copper fittings and 50/50 solder ground - Type L copper pipe with wrought copper fittings and 50/50 solder  - Type L copper pipe with wrought copper fittings and 50/50 solder - Type L copper pipe with wrought copper fittings and 50/50 solder  Type L copper pipe with wrought copper fittings and 50/50 solder Type L copper pipe with wrought copper fittings and 50/50 solder  L copper pipe with wrought copper fittings and 50/50 solder L copper pipe with wrought copper fittings and 50/50 solder  copper pipe with wrought copper fittings and 50/50 solder copper pipe with wrought copper fittings and 50/50 solder  pipe with wrought copper fittings and 50/50 solder pipe with wrought copper fittings and 50/50 solder  with wrought copper fittings and 50/50 solder with wrought copper fittings and 50/50 solder  wrought copper fittings and 50/50 solder wrought copper fittings and 50/50 solder  copper fittings and 50/50 solder copper fittings and 50/50 solder  fittings and 50/50 solder fittings and 50/50 solder  and 50/50 solder and 50/50 solder  50/50 solder 50/50 solder  solder solder joints. 6.2.3. Drainage and Vent Piping (75mm [3"] and larger): Drainage and Vent Piping (75mm [3"] and larger): 6.2.3.1. Sanitary piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Sanitary piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.2. Sanitary piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Sanitary piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.3. Vent piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Vent piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical above ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.3.4. Vent piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical Vent piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical piping, below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical below ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical ground - CSA class 4000 cast iron soil pipe and fittings, with mechanical  - CSA class 4000 cast iron soil pipe and fittings, with mechanical - CSA class 4000 cast iron soil pipe and fittings, with mechanical  CSA class 4000 cast iron soil pipe and fittings, with mechanical CSA class 4000 cast iron soil pipe and fittings, with mechanical  class 4000 cast iron soil pipe and fittings, with mechanical class 4000 cast iron soil pipe and fittings, with mechanical  4000 cast iron soil pipe and fittings, with mechanical 4000 cast iron soil pipe and fittings, with mechanical  cast iron soil pipe and fittings, with mechanical cast iron soil pipe and fittings, with mechanical  iron soil pipe and fittings, with mechanical iron soil pipe and fittings, with mechanical  soil pipe and fittings, with mechanical soil pipe and fittings, with mechanical  pipe and fittings, with mechanical pipe and fittings, with mechanical  and fittings, with mechanical and fittings, with mechanical  fittings, with mechanical fittings, with mechanical  with mechanical with mechanical  mechanical mechanical joints. 6.2.4. Plastic piping conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and Plastic piping conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  piping conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and piping conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and conforming to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and to ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and ABS CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and CAN/CSA B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  B181.1 or PVC CAN/CSA B181.2 with drainage fittings and B181.1 or PVC CAN/CSA B181.2 with drainage fittings and  or PVC CAN/CSA B181.2 with drainage fittings and or PVC CAN/CSA B181.2 with drainage fittings and  PVC CAN/CSA B181.2 with drainage fittings and PVC CAN/CSA B181.2 with drainage fittings and  CAN/CSA B181.2 with drainage fittings and CAN/CSA B181.2 with drainage fittings and  B181.2 with drainage fittings and B181.2 with drainage fittings and  with drainage fittings and with drainage fittings and  drainage fittings and drainage fittings and  fittings and fittings and  and and solvent welded joints may be used in lieu of copper or cast iron soil except in return air plenums  welded joints may be used in lieu of copper or cast iron soil except in return air plenums welded joints may be used in lieu of copper or cast iron soil except in return air plenums  joints may be used in lieu of copper or cast iron soil except in return air plenums joints may be used in lieu of copper or cast iron soil except in return air plenums  may be used in lieu of copper or cast iron soil except in return air plenums may be used in lieu of copper or cast iron soil except in return air plenums  be used in lieu of copper or cast iron soil except in return air plenums be used in lieu of copper or cast iron soil except in return air plenums  used in lieu of copper or cast iron soil except in return air plenums used in lieu of copper or cast iron soil except in return air plenums  in lieu of copper or cast iron soil except in return air plenums in lieu of copper or cast iron soil except in return air plenums  lieu of copper or cast iron soil except in return air plenums lieu of copper or cast iron soil except in return air plenums  of copper or cast iron soil except in return air plenums of copper or cast iron soil except in return air plenums  copper or cast iron soil except in return air plenums copper or cast iron soil except in return air plenums  or cast iron soil except in return air plenums or cast iron soil except in return air plenums  cast iron soil except in return air plenums cast iron soil except in return air plenums  iron soil except in return air plenums iron soil except in return air plenums  soil except in return air plenums soil except in return air plenums  except in return air plenums except in return air plenums  in return air plenums in return air plenums  return air plenums return air plenums  air plenums air plenums  plenums plenums or where prohibited by code. 6.3. Lead-free Valves: (part numbers listed): Lead-free Valves: (part numbers listed): 6.3.1. To 1379 kPa [200psi] working pressure, up to 50mm [2 in.] - soldered or threaded To 1379 kPa [200psi] working pressure, up to 50mm [2 in.] - soldered or threaded 6.3.1.1. Ball Valves - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE Ball Valves - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  Valves - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE Valves - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE - 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE 150S/600 W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE W.O.G. rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE rated brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  brass body to ASTM C49300 (Lead Free Brass), full port, PTFE brass body to ASTM C49300 (Lead Free Brass), full port, PTFE  body to ASTM C49300 (Lead Free Brass), full port, PTFE body to ASTM C49300 (Lead Free Brass), full port, PTFE  to ASTM C49300 (Lead Free Brass), full port, PTFE to ASTM C49300 (Lead Free Brass), full port, PTFE  ASTM C49300 (Lead Free Brass), full port, PTFE ASTM C49300 (Lead Free Brass), full port, PTFE  C49300 (Lead Free Brass), full port, PTFE C49300 (Lead Free Brass), full port, PTFE  (Lead Free Brass), full port, PTFE (Lead Free Brass), full port, PTFE  Free Brass), full port, PTFE Free Brass), full port, PTFE  Brass), full port, PTFE Brass), full port, PTFE  full port, PTFE full port, PTFE  port, PTFE port, PTFE  PTFE PTFE seats, double "O" ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  double "O" ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever double "O" ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  "O" ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever "O" ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever ring or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever or teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  teflon packing, forged brass C49300 solid ball, blowout proof stem, lever teflon packing, forged brass C49300 solid ball, blowout proof stem, lever  packing, forged brass C49300 solid ball, blowout proof stem, lever packing, forged brass C49300 solid ball, blowout proof stem, lever  forged brass C49300 solid ball, blowout proof stem, lever forged brass C49300 solid ball, blowout proof stem, lever  brass C49300 solid ball, blowout proof stem, lever brass C49300 solid ball, blowout proof stem, lever  C49300 solid ball, blowout proof stem, lever C49300 solid ball, blowout proof stem, lever  solid ball, blowout proof stem, lever solid ball, blowout proof stem, lever  ball, blowout proof stem, lever ball, blowout proof stem, lever  blowout proof stem, lever blowout proof stem, lever  proof stem, lever proof stem, lever  stem, lever stem, lever  lever lever handle (Soldered - Kitz 859, Threaded - Kitz 858) 6.3.1.2. Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed Check Valves - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed  Valves - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed Valves - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed  - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed - 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed  125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed 125S/200 W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed  W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed W.O.G. rated, bronze body to ASTM C89530 (lead free bronze), screwed  rated, bronze body to ASTM C89530 (lead free bronze), screwed rated, bronze body to ASTM C89530 (lead free bronze), screwed  bronze body to ASTM C89530 (lead free bronze), screwed bronze body to ASTM C89530 (lead free bronze), screwed  body to ASTM C89530 (lead free bronze), screwed body to ASTM C89530 (lead free bronze), screwed  to ASTM C89530 (lead free bronze), screwed to ASTM C89530 (lead free bronze), screwed  ASTM C89530 (lead free bronze), screwed ASTM C89530 (lead free bronze), screwed  C89530 (lead free bronze), screwed C89530 (lead free bronze), screwed  (lead free bronze), screwed (lead free bronze), screwed  free bronze), screwed free bronze), screwed  bronze), screwed bronze), screwed  screwed screwed cap C49300 (lead free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  C49300 (lead free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, C49300 (lead free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  (lead free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, (lead free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, free brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, brass), integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, integral seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, seat, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  PTFE disk (Swing "Y" pattern, soldered - Kitz 823T, PTFE disk (Swing "Y" pattern, soldered - Kitz 823T,  disk (Swing "Y" pattern, soldered - Kitz 823T, disk (Swing "Y" pattern, soldered - Kitz 823T,  (Swing "Y" pattern, soldered - Kitz 823T, (Swing "Y" pattern, soldered - Kitz 823T,  "Y" pattern, soldered - Kitz 823T, "Y" pattern, soldered - Kitz 823T,  pattern, soldered - Kitz 823T, pattern, soldered - Kitz 823T,  soldered - Kitz 823T, soldered - Kitz 823T,  - Kitz 823T, - Kitz 823T,  Kitz 823T, Kitz 823T,  823T, 823T, swing "Y" pattern, threaded - Kitz 822T) 6.4. Butterfly valves are to be molded or cartridge style only. Butterfly valves are to be molded or cartridge style only. 6.5. Ball valves are to be solid ball style only. Ball valves are to be solid ball style only. 6.6. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. Provide ball or butterfly valves for all shut-off requirements. Gate valves will not be approved. 6.7. Provide all bronze ball type shut off valves on main and branch lines and isolating valves for each Provide all bronze ball type shut off valves on main and branch lines and isolating valves for each  all bronze ball type shut off valves on main and branch lines and isolating valves for each all bronze ball type shut off valves on main and branch lines and isolating valves for each  bronze ball type shut off valves on main and branch lines and isolating valves for each bronze ball type shut off valves on main and branch lines and isolating valves for each  ball type shut off valves on main and branch lines and isolating valves for each ball type shut off valves on main and branch lines and isolating valves for each  type shut off valves on main and branch lines and isolating valves for each type shut off valves on main and branch lines and isolating valves for each  shut off valves on main and branch lines and isolating valves for each shut off valves on main and branch lines and isolating valves for each  off valves on main and branch lines and isolating valves for each off valves on main and branch lines and isolating valves for each  valves on main and branch lines and isolating valves for each valves on main and branch lines and isolating valves for each  on main and branch lines and isolating valves for each on main and branch lines and isolating valves for each  main and branch lines and isolating valves for each main and branch lines and isolating valves for each  and branch lines and isolating valves for each and branch lines and isolating valves for each  branch lines and isolating valves for each branch lines and isolating valves for each  lines and isolating valves for each lines and isolating valves for each  and isolating valves for each and isolating valves for each  isolating valves for each isolating valves for each  valves for each valves for each  for each for each  each each individual plumbing fixture served. 6.8. Plumbing fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike Plumbing fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike  fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike fixtures shall be new, of first quality, in perfect condition and installed in best workmanlike  shall be new, of first quality, in perfect condition and installed in best workmanlike shall be new, of first quality, in perfect condition and installed in best workmanlike  be new, of first quality, in perfect condition and installed in best workmanlike be new, of first quality, in perfect condition and installed in best workmanlike  new, of first quality, in perfect condition and installed in best workmanlike new, of first quality, in perfect condition and installed in best workmanlike  of first quality, in perfect condition and installed in best workmanlike of first quality, in perfect condition and installed in best workmanlike  first quality, in perfect condition and installed in best workmanlike first quality, in perfect condition and installed in best workmanlike  quality, in perfect condition and installed in best workmanlike quality, in perfect condition and installed in best workmanlike  in perfect condition and installed in best workmanlike in perfect condition and installed in best workmanlike  perfect condition and installed in best workmanlike perfect condition and installed in best workmanlike  condition and installed in best workmanlike condition and installed in best workmanlike  and installed in best workmanlike and installed in best workmanlike  installed in best workmanlike installed in best workmanlike  in best workmanlike in best workmanlike  best workmanlike best workmanlike  workmanlike workmanlike manner. Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of Verify plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of plumbing fixture quantities and locations with Architect's/Designer's drawings. Reuse of  fixture quantities and locations with Architect's/Designer's drawings. Reuse of fixture quantities and locations with Architect's/Designer's drawings. Reuse of  quantities and locations with Architect's/Designer's drawings. Reuse of quantities and locations with Architect's/Designer's drawings. Reuse of  and locations with Architect's/Designer's drawings. Reuse of and locations with Architect's/Designer's drawings. Reuse of  locations with Architect's/Designer's drawings. Reuse of locations with Architect's/Designer's drawings. Reuse of  with Architect's/Designer's drawings. Reuse of with Architect's/Designer's drawings. Reuse of  Architect's/Designer's drawings. Reuse of Architect's/Designer's drawings. Reuse of  drawings. Reuse of drawings. Reuse of  Reuse of Reuse of  of of domestic water heater is not permitted. 6.9. Hot water heaters shall be as indicated on drawings and in schedule. Hot water heaters shall be as indicated on drawings and in schedule. 6.10. Provide di-electric couplings for connection of dissimilar piping materials. Provide di-electric couplings for connection of dissimilar piping materials. 6.11. Trap seal primer must be provided on all new Floor Drains, Funnel Floor Drains and Hub Drains. Trap seal primer must be provided on all new Floor Drains, Funnel Floor Drains and Hub Drains. 6.12. Exposed piping and fittings within washrooms shall be chrome plated. Provide chrome plated Exposed piping and fittings within washrooms shall be chrome plated. Provide chrome plated  piping and fittings within washrooms shall be chrome plated. Provide chrome plated piping and fittings within washrooms shall be chrome plated. Provide chrome plated  and fittings within washrooms shall be chrome plated. Provide chrome plated and fittings within washrooms shall be chrome plated. Provide chrome plated  fittings within washrooms shall be chrome plated. Provide chrome plated fittings within washrooms shall be chrome plated. Provide chrome plated  within washrooms shall be chrome plated. Provide chrome plated within washrooms shall be chrome plated. Provide chrome plated  washrooms shall be chrome plated. Provide chrome plated washrooms shall be chrome plated. Provide chrome plated  shall be chrome plated. Provide chrome plated shall be chrome plated. Provide chrome plated  be chrome plated. Provide chrome plated be chrome plated. Provide chrome plated  chrome plated. Provide chrome plated chrome plated. Provide chrome plated  plated. Provide chrome plated plated. Provide chrome plated  Provide chrome plated Provide chrome plated  chrome plated chrome plated  plated plated escutcheons on all piping passing through finished surfaces and millwork. 6.13. Stainless steel water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving Stainless steel water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving  steel water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving steel water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving  water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving water hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving  hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving hammer arrestors equal to Zurn Shoktrol shall be provided on all lines serving  arrestors equal to Zurn Shoktrol shall be provided on all lines serving arrestors equal to Zurn Shoktrol shall be provided on all lines serving  equal to Zurn Shoktrol shall be provided on all lines serving equal to Zurn Shoktrol shall be provided on all lines serving  to Zurn Shoktrol shall be provided on all lines serving to Zurn Shoktrol shall be provided on all lines serving  Zurn Shoktrol shall be provided on all lines serving Zurn Shoktrol shall be provided on all lines serving  Shoktrol shall be provided on all lines serving Shoktrol shall be provided on all lines serving  shall be provided on all lines serving shall be provided on all lines serving  be provided on all lines serving be provided on all lines serving  provided on all lines serving provided on all lines serving  on all lines serving on all lines serving  all lines serving all lines serving  lines serving lines serving  serving serving groups of fixtures, quick closing valves and flush valves. 6.14. Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance Provide ULC classified firestopping products by 3M or Hilti which have been tested in accordance  ULC classified firestopping products by 3M or Hilti which have been tested in accordance ULC classified firestopping products by 3M or Hilti which have been tested in accordance  classified firestopping products by 3M or Hilti which have been tested in accordance classified firestopping products by 3M or Hilti which have been tested in accordance  firestopping products by 3M or Hilti which have been tested in accordance firestopping products by 3M or Hilti which have been tested in accordance  products by 3M or Hilti which have been tested in accordance products by 3M or Hilti which have been tested in accordance  by 3M or Hilti which have been tested in accordance by 3M or Hilti which have been tested in accordance  3M or Hilti which have been tested in accordance 3M or Hilti which have been tested in accordance  or Hilti which have been tested in accordance or Hilti which have been tested in accordance  Hilti which have been tested in accordance Hilti which have been tested in accordance  which have been tested in accordance which have been tested in accordance  have been tested in accordance have been tested in accordance  been tested in accordance been tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance with CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number CAN4-S115, install firestopping systems in accordance with the appropriate ULC system number  install firestopping systems in accordance with the appropriate ULC system number install firestopping systems in accordance with the appropriate ULC system number  firestopping systems in accordance with the appropriate ULC system number firestopping systems in accordance with the appropriate ULC system number  systems in accordance with the appropriate ULC system number systems in accordance with the appropriate ULC system number  in accordance with the appropriate ULC system number in accordance with the appropriate ULC system number  accordance with the appropriate ULC system number accordance with the appropriate ULC system number  with the appropriate ULC system number with the appropriate ULC system number  the appropriate ULC system number the appropriate ULC system number  appropriate ULC system number appropriate ULC system number  ULC system number ULC system number  system number system number  number number for the products and type of penetration. 6.15. Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes Ensure that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  that fire ratings of floors and walls are maintained, fill spaces between openings and pipes that fire ratings of floors and walls are maintained, fill spaces between openings and pipes  fire ratings of floors and walls are maintained, fill spaces between openings and pipes fire ratings of floors and walls are maintained, fill spaces between openings and pipes  ratings of floors and walls are maintained, fill spaces between openings and pipes ratings of floors and walls are maintained, fill spaces between openings and pipes  of floors and walls are maintained, fill spaces between openings and pipes of floors and walls are maintained, fill spaces between openings and pipes  floors and walls are maintained, fill spaces between openings and pipes floors and walls are maintained, fill spaces between openings and pipes  and walls are maintained, fill spaces between openings and pipes and walls are maintained, fill spaces between openings and pipes  walls are maintained, fill spaces between openings and pipes walls are maintained, fill spaces between openings and pipes  are maintained, fill spaces between openings and pipes are maintained, fill spaces between openings and pipes  maintained, fill spaces between openings and pipes maintained, fill spaces between openings and pipes  fill spaces between openings and pipes fill spaces between openings and pipes  spaces between openings and pipes spaces between openings and pipes  between openings and pipes between openings and pipes  openings and pipes openings and pipes  and pipes and pipes  pipes pipes passing through fire separations. 7. INSULATION  INSULATION  7.1. Provide all labour, materials, products, equipment and services to supply and install thermal Provide all labour, materials, products, equipment and services to supply and install thermal  all labour, materials, products, equipment and services to supply and install thermal all labour, materials, products, equipment and services to supply and install thermal  labour, materials, products, equipment and services to supply and install thermal labour, materials, products, equipment and services to supply and install thermal  materials, products, equipment and services to supply and install thermal materials, products, equipment and services to supply and install thermal  products, equipment and services to supply and install thermal products, equipment and services to supply and install thermal  equipment and services to supply and install thermal equipment and services to supply and install thermal  and services to supply and install thermal and services to supply and install thermal  services to supply and install thermal services to supply and install thermal  to supply and install thermal to supply and install thermal  supply and install thermal supply and install thermal  and install thermal and install thermal  install thermal install thermal  thermal thermal insulation, vapour barriers and finishes for mechanical work as indicated on the drawings and  vapour barriers and finishes for mechanical work as indicated on the drawings and vapour barriers and finishes for mechanical work as indicated on the drawings and  barriers and finishes for mechanical work as indicated on the drawings and barriers and finishes for mechanical work as indicated on the drawings and  and finishes for mechanical work as indicated on the drawings and and finishes for mechanical work as indicated on the drawings and  finishes for mechanical work as indicated on the drawings and finishes for mechanical work as indicated on the drawings and  for mechanical work as indicated on the drawings and for mechanical work as indicated on the drawings and  mechanical work as indicated on the drawings and mechanical work as indicated on the drawings and  work as indicated on the drawings and work as indicated on the drawings and  as indicated on the drawings and as indicated on the drawings and  indicated on the drawings and indicated on the drawings and  on the drawings and on the drawings and  the drawings and the drawings and  drawings and drawings and  and and specified in this section of these specifications.  7.2. PIPING INSULATION:   PIPING INSULATION:   7.2.1. Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics and Maintain ambient temperatures and conditions required by manufacturers of adhesives, mastics and  ambient temperatures and conditions required by manufacturers of adhesives, mastics and ambient temperatures and conditions required by manufacturers of adhesives, mastics and  temperatures and conditions required by manufacturers of adhesives, mastics and temperatures and conditions required by manufacturers of adhesives, mastics and  and conditions required by manufacturers of adhesives, mastics and and conditions required by manufacturers of adhesives, mastics and  conditions required by manufacturers of adhesives, mastics and conditions required by manufacturers of adhesives, mastics and  required by manufacturers of adhesives, mastics and required by manufacturers of adhesives, mastics and  by manufacturers of adhesives, mastics and by manufacturers of adhesives, mastics and  manufacturers of adhesives, mastics and manufacturers of adhesives, mastics and  of adhesives, mastics and of adhesives, mastics and  adhesives, mastics and adhesives, mastics and  mastics and mastics and  and and insulating cements.  7.2.2. Insulation materials must be manufactured at facilities certified and registered with an approved Insulation materials must be manufactured at facilities certified and registered with an approved  materials must be manufactured at facilities certified and registered with an approved materials must be manufactured at facilities certified and registered with an approved  must be manufactured at facilities certified and registered with an approved must be manufactured at facilities certified and registered with an approved  be manufactured at facilities certified and registered with an approved be manufactured at facilities certified and registered with an approved  manufactured at facilities certified and registered with an approved manufactured at facilities certified and registered with an approved  at facilities certified and registered with an approved at facilities certified and registered with an approved  facilities certified and registered with an approved facilities certified and registered with an approved  certified and registered with an approved certified and registered with an approved  and registered with an approved and registered with an approved  registered with an approved registered with an approved  with an approved with an approved  an approved an approved  approved approved Registrar to conform o ISO 9000 quality standard.  7.2.3. All insulation pertaining to Division 15 shall be carried out by one firm specializing in insulation work.  All insulation pertaining to Division 15 shall be carried out by one firm specializing in insulation work.  Do not mix similar products of multiple manufacturers.  7.2.4. Acceptable insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. Acceptable insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. insulation manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc. manufacturers are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  are Owens Corning Canada, Johns Manville, Manson Insulation Inc. are Owens Corning Canada, Johns Manville, Manson Insulation Inc.  Owens Corning Canada, Johns Manville, Manson Insulation Inc. Owens Corning Canada, Johns Manville, Manson Insulation Inc.  Corning Canada, Johns Manville, Manson Insulation Inc. Corning Canada, Johns Manville, Manson Insulation Inc.  Canada, Johns Manville, Manson Insulation Inc. Canada, Johns Manville, Manson Insulation Inc.  Johns Manville, Manson Insulation Inc. Johns Manville, Manson Insulation Inc.  Manville, Manson Insulation Inc. Manville, Manson Insulation Inc.  Manson Insulation Inc. Manson Insulation Inc.  Insulation Inc. Insulation Inc.  Inc. Inc. Knauf Fiber Glass and Certainteed.  7.2.5. Provide insulation and covers in strict accordance with authorities governing combustibility and Provide insulation and covers in strict accordance with authorities governing combustibility and  insulation and covers in strict accordance with authorities governing combustibility and insulation and covers in strict accordance with authorities governing combustibility and  and covers in strict accordance with authorities governing combustibility and and covers in strict accordance with authorities governing combustibility and  covers in strict accordance with authorities governing combustibility and covers in strict accordance with authorities governing combustibility and  in strict accordance with authorities governing combustibility and in strict accordance with authorities governing combustibility and  strict accordance with authorities governing combustibility and strict accordance with authorities governing combustibility and  accordance with authorities governing combustibility and accordance with authorities governing combustibility and  with authorities governing combustibility and with authorities governing combustibility and  authorities governing combustibility and authorities governing combustibility and  governing combustibility and governing combustibility and  combustibility and combustibility and  and and fireproofing of materials and in accordance with manufacturer's recommendations.  7.2.6. Provide non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed Provide non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed  non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed non-combustible insulation, jackets and finishes having a Flame Spread/Smoke Developed  insulation, jackets and finishes having a Flame Spread/Smoke Developed insulation, jackets and finishes having a Flame Spread/Smoke Developed  jackets and finishes having a Flame Spread/Smoke Developed jackets and finishes having a Flame Spread/Smoke Developed  and finishes having a Flame Spread/Smoke Developed and finishes having a Flame Spread/Smoke Developed  finishes having a Flame Spread/Smoke Developed finishes having a Flame Spread/Smoke Developed  having a Flame Spread/Smoke Developed having a Flame Spread/Smoke Developed  a Flame Spread/Smoke Developed a Flame Spread/Smoke Developed  Flame Spread/Smoke Developed Flame Spread/Smoke Developed  Spread/Smoke Developed Spread/Smoke Developed  Developed Developed rating of 25/50 or less.  7.2.7. Provide insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F Provide insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F insulation materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F materials with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F with a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F a minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F minimum thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F thermal conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F conductivity of 0.24BTU.in/(hr. sq.ft°F) at 100°F  of 0.24BTU.in/(hr. sq.ft°F) at 100°F of 0.24BTU.in/(hr. sq.ft°F) at 100°F  0.24BTU.in/(hr. sq.ft°F) at 100°F 0.24BTU.in/(hr. sq.ft°F) at 100°F  sq.ft°F) at 100°F sq.ft°F) at 100°F  at 100°F at 100°F  100°F 100°F mean temperature.  7.2.8. On hot piping applications, hold insulation in place with flare type staples (outward clinch).  On hot piping applications, hold insulation in place with flare type staples (outward clinch).  7.2.9. Apply pipe insulation over 1-1/2" thickness in two layers with joints staggered.  Apply pipe insulation over 1-1/2" thickness in two layers with joints staggered.  7.2.10. Insulate fittings with fabricated mitered or preformed sections of specified insulation.  Insulate fittings with fabricated mitered or preformed sections of specified insulation.  7.2.11. Insulate over flanges and mechanical couplings with specified insulation and thickness, sized to suit Insulate over flanges and mechanical couplings with specified insulation and thickness, sized to suit  over flanges and mechanical couplings with specified insulation and thickness, sized to suit over flanges and mechanical couplings with specified insulation and thickness, sized to suit  flanges and mechanical couplings with specified insulation and thickness, sized to suit flanges and mechanical couplings with specified insulation and thickness, sized to suit  and mechanical couplings with specified insulation and thickness, sized to suit and mechanical couplings with specified insulation and thickness, sized to suit  mechanical couplings with specified insulation and thickness, sized to suit mechanical couplings with specified insulation and thickness, sized to suit  couplings with specified insulation and thickness, sized to suit couplings with specified insulation and thickness, sized to suit  with specified insulation and thickness, sized to suit with specified insulation and thickness, sized to suit  specified insulation and thickness, sized to suit specified insulation and thickness, sized to suit  insulation and thickness, sized to suit insulation and thickness, sized to suit  and thickness, sized to suit and thickness, sized to suit  thickness, sized to suit thickness, sized to suit  sized to suit sized to suit  to suit to suit  suit suit flange diameters. Fill spaces between insulation and adjoining pipe insulation with similar material.  7.2.12. Insulate valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not Insulate valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not valves and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not and inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not inline components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  components with flexible insulation density (3/4 lbs./cu.ft.) compressed not components with flexible insulation density (3/4 lbs./cu.ft.) compressed not  with flexible insulation density (3/4 lbs./cu.ft.) compressed not with flexible insulation density (3/4 lbs./cu.ft.) compressed not  flexible insulation density (3/4 lbs./cu.ft.) compressed not flexible insulation density (3/4 lbs./cu.ft.) compressed not  insulation density (3/4 lbs./cu.ft.) compressed not insulation density (3/4 lbs./cu.ft.) compressed not  density (3/4 lbs./cu.ft.) compressed not density (3/4 lbs./cu.ft.) compressed not  (3/4 lbs./cu.ft.) compressed not (3/4 lbs./cu.ft.) compressed not  lbs./cu.ft.) compressed not lbs./cu.ft.) compressed not  compressed not compressed not  not not more than 50% of original thickness.  Build up to specified thickness with approved asbestos free  than 50% of original thickness.  Build up to specified thickness with approved asbestos free than 50% of original thickness.  Build up to specified thickness with approved asbestos free  50% of original thickness.  Build up to specified thickness with approved asbestos free 50% of original thickness.  Build up to specified thickness with approved asbestos free  of original thickness.  Build up to specified thickness with approved asbestos free of original thickness.  Build up to specified thickness with approved asbestos free  original thickness.  Build up to specified thickness with approved asbestos free original thickness.  Build up to specified thickness with approved asbestos free  thickness.  Build up to specified thickness with approved asbestos free thickness.  Build up to specified thickness with approved asbestos free   Build up to specified thickness with approved asbestos free  Build up to specified thickness with approved asbestos free Build up to specified thickness with approved asbestos free  up to specified thickness with approved asbestos free up to specified thickness with approved asbestos free  to specified thickness with approved asbestos free to specified thickness with approved asbestos free  specified thickness with approved asbestos free specified thickness with approved asbestos free  thickness with approved asbestos free thickness with approved asbestos free  with approved asbestos free with approved asbestos free  approved asbestos free approved asbestos free  asbestos free asbestos free  free free finishing cement.  7.2.13. Do not insulate terminal unit automatic control valves installed in hot piping.  Do not insulate terminal unit automatic control valves installed in hot piping.  7.2.14. Under all domestic cold water, provide an insert between support shield and piping for piping Under all domestic cold water, provide an insert between support shield and piping for piping  all domestic cold water, provide an insert between support shield and piping for piping all domestic cold water, provide an insert between support shield and piping for piping  domestic cold water, provide an insert between support shield and piping for piping domestic cold water, provide an insert between support shield and piping for piping  cold water, provide an insert between support shield and piping for piping cold water, provide an insert between support shield and piping for piping  water, provide an insert between support shield and piping for piping water, provide an insert between support shield and piping for piping  provide an insert between support shield and piping for piping provide an insert between support shield and piping for piping  an insert between support shield and piping for piping an insert between support shield and piping for piping  insert between support shield and piping for piping insert between support shield and piping for piping  between support shield and piping for piping between support shield and piping for piping  support shield and piping for piping support shield and piping for piping  shield and piping for piping shield and piping for piping  and piping for piping and piping for piping  piping for piping piping for piping  for piping for piping  piping piping 1-1/2" or larger.  7.2.15. Provide the following pipe insulation type as indicated in the pipe insulation table below.  Provide the following pipe insulation type as indicated in the pipe insulation table below.  'Type P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, P1' - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, - Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Owens Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Corning Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Fiberglas Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation, Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Insulation, Johns Manville Micro-Lok Pipe Insulation, Insulation, Johns Manville Micro-Lok Pipe Insulation,  Johns Manville Micro-Lok Pipe Insulation, Johns Manville Micro-Lok Pipe Insulation,  Manville Micro-Lok Pipe Insulation, Manville Micro-Lok Pipe Insulation,  Micro-Lok Pipe Insulation, Micro-Lok Pipe Insulation,  Pipe Insulation, Pipe Insulation,  Insulation, Insulation, Manson Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Alley-K Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Pipe Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all Insulation or Knauf Earthwool 1000  Pipe Insulation with factory applied all  or Knauf Earthwool 1000  Pipe Insulation with factory applied all or Knauf Earthwool 1000  Pipe Insulation with factory applied all  Knauf Earthwool 1000  Pipe Insulation with factory applied all Knauf Earthwool 1000  Pipe Insulation with factory applied all  Earthwool 1000  Pipe Insulation with factory applied all Earthwool 1000  Pipe Insulation with factory applied all  1000  Pipe Insulation with factory applied all 1000° Pipe Insulation with factory applied all Pipe Insulation with factory applied all  Insulation with factory applied all Insulation with factory applied all  with factory applied all with factory applied all  factory applied all factory applied all  applied all applied all  all all purpose vapour barrier jacket where scheduled. 'Type P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed P2' - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed - Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed Armacell AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  AC Accoflex fiber-free piping insulation, painted with WB Finish where installed AC Accoflex fiber-free piping insulation, painted with WB Finish where installed  Accoflex fiber-free piping insulation, painted with WB Finish where installed Accoflex fiber-free piping insulation, painted with WB Finish where installed  fiber-free piping insulation, painted with WB Finish where installed fiber-free piping insulation, painted with WB Finish where installed  piping insulation, painted with WB Finish where installed piping insulation, painted with WB Finish where installed  insulation, painted with WB Finish where installed insulation, painted with WB Finish where installed  painted with WB Finish where installed painted with WB Finish where installed  with WB Finish where installed with WB Finish where installed  WB Finish where installed WB Finish where installed  Finish where installed Finish where installed  where installed where installed  installed installed outdoors.    INSULATION         VAPOUR  INSULATION         VAPOUR       VAPOUR    VAPOUR DUTY                    TYPE  THICKNESS    BARRIER THICKNESS    BARRIER    BARRIER DOMESTIC COLD WATER Less than 1"   P-1    1/2"  Yes P-1    1/2"  Yes   1/2"  Yes Yes Less than 8"   P-1     1"   Yes P-1     1"   Yes    1"   Yes Yes DOMESTIC HOT WATER Less than 1-1/2"   P-1          1"       No P-1          1"       No No 1-1/2" and larger   P-1        1-1/2"  No P-1        1-1/2"  No No BUILDING HOT WATER Less than 1-1/2"   P-1        1-1/2"  No P-1        1-1/2"  No No 1-1/2" and larger   P-1          2"      No P-1          2"      No No HORIZONTAL STORM AND  SANITARY DRAINAGE all pipe sizes   P-1         1"         Yes P-1         1"         Yes      Yes Yes HORIZONTAL CONDENSATE  DRAINS all pipe sizes   P-1        1/2"        Yes P-1        1/2"        Yes      Yes Yes REFRIGERANT LIQUID PIPE Less than 1"   P-2         1"          Yes P-2         1"          Yes      Yes Yes 1" and above   P-1         1"          Yes P-1         1"          Yes      Yes Yes HEAT TRACED PIPE FOR  FREEZE PROTECTION 3" and less    P-1         1"          No P-1         1"          No      No No 4" and above   P-1       1-1/2"     No P-1       1-1/2"     No No 7.2.16. Provide Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling Provide Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling  Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling Johns Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling  Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling Manville Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling  Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling Zeston PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling  PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling PVC jacketing or Knauf Proto PVC jacketing for all exposed ceiling  jacketing or Knauf Proto PVC jacketing for all exposed ceiling jacketing or Knauf Proto PVC jacketing for all exposed ceiling  or Knauf Proto PVC jacketing for all exposed ceiling or Knauf Proto PVC jacketing for all exposed ceiling  Knauf Proto PVC jacketing for all exposed ceiling Knauf Proto PVC jacketing for all exposed ceiling  Proto PVC jacketing for all exposed ceiling Proto PVC jacketing for all exposed ceiling  PVC jacketing for all exposed ceiling PVC jacketing for all exposed ceiling  jacketing for all exposed ceiling jacketing for all exposed ceiling  for all exposed ceiling for all exposed ceiling  all exposed ceiling all exposed ceiling  exposed ceiling exposed ceiling  ceiling ceiling areas, mechanical rooms, and any locations where piping passes through regularly occupied areas. 7.3. DUCTWORK INSULATION DUCTWORK INSULATION 7.3.1. Provide insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean Provide insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean insulation with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean with a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean a minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean minimum thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean thermal resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean resistance of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  of 0.25 BTU.in/hr. sq.ft °F at 75°F mean of 0.25 BTU.in/hr. sq.ft °F at 75°F mean  0.25 BTU.in/hr. sq.ft °F at 75°F mean 0.25 BTU.in/hr. sq.ft °F at 75°F mean  BTU.in/hr. sq.ft °F at 75°F mean BTU.in/hr. sq.ft °F at 75°F mean  sq.ft °F at 75°F mean sq.ft °F at 75°F mean  °F at 75°F mean °F at 75°F mean  at 75°F mean at 75°F mean  75°F mean 75°F mean  mean mean temperature. 7.3.2. Apply vapour barrier over insulation on cold temperature ductwork. Apply vapour barrier over insulation on cold temperature ductwork. 7.3.3. Circular silencers and acoustic plenums need not be externally insulated. Circular silencers and acoustic plenums need not be externally insulated. 7.3.4. Ductwork and casings lined with acoustic insulation 1" or more in thickness need not be externally Ductwork and casings lined with acoustic insulation 1" or more in thickness need not be externally  and casings lined with acoustic insulation 1" or more in thickness need not be externally and casings lined with acoustic insulation 1" or more in thickness need not be externally  casings lined with acoustic insulation 1" or more in thickness need not be externally casings lined with acoustic insulation 1" or more in thickness need not be externally  lined with acoustic insulation 1" or more in thickness need not be externally lined with acoustic insulation 1" or more in thickness need not be externally  with acoustic insulation 1" or more in thickness need not be externally with acoustic insulation 1" or more in thickness need not be externally  acoustic insulation 1" or more in thickness need not be externally acoustic insulation 1" or more in thickness need not be externally  insulation 1" or more in thickness need not be externally insulation 1" or more in thickness need not be externally  1" or more in thickness need not be externally 1" or more in thickness need not be externally  or more in thickness need not be externally or more in thickness need not be externally  more in thickness need not be externally more in thickness need not be externally  in thickness need not be externally in thickness need not be externally  thickness need not be externally thickness need not be externally  need not be externally need not be externally  not be externally not be externally  be externally be externally  externally externally insulated. 7.3.5. Provide the following ductwork insulation type as indicated in the ductwork insulation table below. Provide the following ductwork insulation type as indicated in the ductwork insulation table below. Type D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas D1:  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas   Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Owens Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Corning 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas 703 Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas Fiberglas Insulation with FRK facing, John Mansville 814 Spin-Glas  Insulation with FRK facing, John Mansville 814 Spin-Glas Insulation with FRK facing, John Mansville 814 Spin-Glas  with FRK facing, John Mansville 814 Spin-Glas with FRK facing, John Mansville 814 Spin-Glas  FRK facing, John Mansville 814 Spin-Glas FRK facing, John Mansville 814 Spin-Glas  facing, John Mansville 814 Spin-Glas facing, John Mansville 814 Spin-Glas  John Mansville 814 Spin-Glas John Mansville 814 Spin-Glas  Mansville 814 Spin-Glas Mansville 814 Spin-Glas  814 Spin-Glas 814 Spin-Glas  Spin-Glas Spin-Glas with FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Facing, Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Manson AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK AK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  Board with FSK facing, or Knauf Earthwool Insulation Board with FSK Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  with FSK facing, or Knauf Earthwool Insulation Board with FSK with FSK facing, or Knauf Earthwool Insulation Board with FSK  FSK facing, or Knauf Earthwool Insulation Board with FSK FSK facing, or Knauf Earthwool Insulation Board with FSK  facing, or Knauf Earthwool Insulation Board with FSK facing, or Knauf Earthwool Insulation Board with FSK  or Knauf Earthwool Insulation Board with FSK or Knauf Earthwool Insulation Board with FSK  Knauf Earthwool Insulation Board with FSK Knauf Earthwool Insulation Board with FSK  Earthwool Insulation Board with FSK Earthwool Insulation Board with FSK  Insulation Board with FSK Insulation Board with FSK  Board with FSK Board with FSK  with FSK with FSK  FSK FSK facing. Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at Density shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at shall be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at be not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at not less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  less than 3lbs./cu.ft. Impale on mechanically fastened pins located at less than 3lbs./cu.ft. Impale on mechanically fastened pins located at  than 3lbs./cu.ft. Impale on mechanically fastened pins located at than 3lbs./cu.ft. Impale on mechanically fastened pins located at  3lbs./cu.ft. Impale on mechanically fastened pins located at 3lbs./cu.ft. Impale on mechanically fastened pins located at  Impale on mechanically fastened pins located at Impale on mechanically fastened pins located at  on mechanically fastened pins located at on mechanically fastened pins located at  mechanically fastened pins located at mechanically fastened pins located at  fastened pins located at fastened pins located at  pins located at pins located at  located at located at  at at not greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal greater than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  than 12" centers. Secure with speed washers.  Butt joints tightly together and seal than 12" centers. Secure with speed washers.  Butt joints tightly together and seal  12" centers. Secure with speed washers.  Butt joints tightly together and seal 12" centers. Secure with speed washers.  Butt joints tightly together and seal  centers. Secure with speed washers.  Butt joints tightly together and seal centers. Secure with speed washers.  Butt joints tightly together and seal  Secure with speed washers.  Butt joints tightly together and seal Secure with speed washers.  Butt joints tightly together and seal  with speed washers.  Butt joints tightly together and seal with speed washers.  Butt joints tightly together and seal  speed washers.  Butt joints tightly together and seal speed washers.  Butt joints tightly together and seal  washers.  Butt joints tightly together and seal washers.  Butt joints tightly together and seal   Butt joints tightly together and seal  Butt joints tightly together and seal Butt joints tightly together and seal  joints tightly together and seal joints tightly together and seal  tightly together and seal tightly together and seal  together and seal together and seal  and seal and seal  seal seal washers, breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with breaks and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with and joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  joints with self-adhering 4" wide plain aluminum tape, or adhere foil with joints with self-adhering 4" wide plain aluminum tape, or adhere foil with  with self-adhering 4" wide plain aluminum tape, or adhere foil with with self-adhering 4" wide plain aluminum tape, or adhere foil with  self-adhering 4" wide plain aluminum tape, or adhere foil with self-adhering 4" wide plain aluminum tape, or adhere foil with  4" wide plain aluminum tape, or adhere foil with 4" wide plain aluminum tape, or adhere foil with  wide plain aluminum tape, or adhere foil with wide plain aluminum tape, or adhere foil with  plain aluminum tape, or adhere foil with plain aluminum tape, or adhere foil with  aluminum tape, or adhere foil with aluminum tape, or adhere foil with  tape, or adhere foil with tape, or adhere foil with  or adhere foil with or adhere foil with  adhere foil with adhere foil with  foil with foil with  with with Childers CP82 or Bakor 230-38 adhesive. Type D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, D2:  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,   Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Owens Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Corning SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, SOFTR Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Duct Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap, Wrap FRK, Johns Manville Microlite EQ FSK Duct Wrap,  FRK, Johns Manville Microlite EQ FSK Duct Wrap, FRK, Johns Manville Microlite EQ FSK Duct Wrap,  Johns Manville Microlite EQ FSK Duct Wrap, Johns Manville Microlite EQ FSK Duct Wrap,  Manville Microlite EQ FSK Duct Wrap, Manville Microlite EQ FSK Duct Wrap,  Microlite EQ FSK Duct Wrap, Microlite EQ FSK Duct Wrap,  EQ FSK Duct Wrap, EQ FSK Duct Wrap,  FSK Duct Wrap, FSK Duct Wrap,  Duct Wrap, Duct Wrap,  Wrap, Wrap, Manson Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Alley Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Wrap with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic with FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic FSK facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic facing or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic or Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic Knauf Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Atmosphere Duct Wrap with FSK facing, 12kg/cubic Atmosphere Duct Wrap with FSK facing, 12kg/cubic  Duct Wrap with FSK facing, 12kg/cubic Duct Wrap with FSK facing, 12kg/cubic  Wrap with FSK facing, 12kg/cubic Wrap with FSK facing, 12kg/cubic  with FSK facing, 12kg/cubic with FSK facing, 12kg/cubic  FSK facing, 12kg/cubic FSK facing, 12kg/cubic  facing, 12kg/cubic facing, 12kg/cubic  12kg/cubic 12kg/cubic metre [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct  [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct [3/4lb./cu.ft.] density with factory applied reinforced foil facing.  Adhere insulation to duct  density with factory applied reinforced foil facing.  Adhere insulation to duct density with factory applied reinforced foil facing.  Adhere insulation to duct  with factory applied reinforced foil facing.  Adhere insulation to duct with factory applied reinforced foil facing.  Adhere insulation to duct  factory applied reinforced foil facing.  Adhere insulation to duct factory applied reinforced foil facing.  Adhere insulation to duct  applied reinforced foil facing.  Adhere insulation to duct applied reinforced foil facing.  Adhere insulation to duct  reinforced foil facing.  Adhere insulation to duct reinforced foil facing.  Adhere insulation to duct  foil facing.  Adhere insulation to duct foil facing.  Adhere insulation to duct  facing.  Adhere insulation to duct facing.  Adhere insulation to duct   Adhere insulation to duct  Adhere insulation to duct Adhere insulation to duct  insulation to duct insulation to duct  to duct to duct  duct duct surface with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm with Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm Childers CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm CP82 or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  or Bakelite 230-39 adhesive, which shall be applied in strips 150mm or Bakelite 230-39 adhesive, which shall be applied in strips 150mm  Bakelite 230-39 adhesive, which shall be applied in strips 150mm Bakelite 230-39 adhesive, which shall be applied in strips 150mm  230-39 adhesive, which shall be applied in strips 150mm 230-39 adhesive, which shall be applied in strips 150mm  adhesive, which shall be applied in strips 150mm adhesive, which shall be applied in strips 150mm  which shall be applied in strips 150mm which shall be applied in strips 150mm  shall be applied in strips 150mm shall be applied in strips 150mm  be applied in strips 150mm be applied in strips 150mm  applied in strips 150mm applied in strips 150mm  in strips 150mm in strips 150mm  strips 150mm strips 150mm  150mm 150mm [6"] wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and wide at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and at not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and not greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  greater than 300mm [12"] centres. Butt edges of insulation tightly together, and greater than 300mm [12"] centres. Butt edges of insulation tightly together, and  than 300mm [12"] centres. Butt edges of insulation tightly together, and than 300mm [12"] centres. Butt edges of insulation tightly together, and  300mm [12"] centres. Butt edges of insulation tightly together, and 300mm [12"] centres. Butt edges of insulation tightly together, and  [12"] centres. Butt edges of insulation tightly together, and [12"] centres. Butt edges of insulation tightly together, and  centres. Butt edges of insulation tightly together, and centres. Butt edges of insulation tightly together, and  Butt edges of insulation tightly together, and Butt edges of insulation tightly together, and  edges of insulation tightly together, and edges of insulation tightly together, and  of insulation tightly together, and of insulation tightly together, and  insulation tightly together, and insulation tightly together, and  tightly together, and tightly together, and  together, and together, and  and and seal breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil breaks and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil and joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil joints of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil of facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil facing with self-adhering 100mm [4"] wide aluminum tape or adhere foil  with self-adhering 100mm [4"] wide aluminum tape or adhere foil with self-adhering 100mm [4"] wide aluminum tape or adhere foil  self-adhering 100mm [4"] wide aluminum tape or adhere foil self-adhering 100mm [4"] wide aluminum tape or adhere foil  100mm [4"] wide aluminum tape or adhere foil 100mm [4"] wide aluminum tape or adhere foil  [4"] wide aluminum tape or adhere foil [4"] wide aluminum tape or adhere foil  wide aluminum tape or adhere foil wide aluminum tape or adhere foil  aluminum tape or adhere foil aluminum tape or adhere foil  tape or adhere foil tape or adhere foil  or adhere foil or adhere foil  adhere foil adhere foil  foil foil with Childers CP82 or Bakor 230-38 adhesive. Type D3: Thermal Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated  D3: Thermal Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated D3: Thermal Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated  Thermal Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated Thermal Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated  Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated Ceramics FireMaster FastWrap XL is a flexible high temperature insulation rated  FireMaster FastWrap XL is a flexible high temperature insulation rated FireMaster FastWrap XL is a flexible high temperature insulation rated  FastWrap XL is a flexible high temperature insulation rated FastWrap XL is a flexible high temperature insulation rated  XL is a flexible high temperature insulation rated XL is a flexible high temperature insulation rated  is a flexible high temperature insulation rated is a flexible high temperature insulation rated  a flexible high temperature insulation rated a flexible high temperature insulation rated  flexible high temperature insulation rated flexible high temperature insulation rated  high temperature insulation rated high temperature insulation rated  temperature insulation rated temperature insulation rated  insulation rated insulation rated  rated rated to 2192°F (1200°C) that is fully encapsulated in FSP facing. The duct enclosure system shall be  2192°F (1200°C) that is fully encapsulated in FSP facing. The duct enclosure system shall be 2192°F (1200°C) that is fully encapsulated in FSP facing. The duct enclosure system shall be  (1200°C) that is fully encapsulated in FSP facing. The duct enclosure system shall be (1200°C) that is fully encapsulated in FSP facing. The duct enclosure system shall be  that is fully encapsulated in FSP facing. The duct enclosure system shall be that is fully encapsulated in FSP facing. The duct enclosure system shall be  is fully encapsulated in FSP facing. The duct enclosure system shall be is fully encapsulated in FSP facing. The duct enclosure system shall be  fully encapsulated in FSP facing. The duct enclosure system shall be fully encapsulated in FSP facing. The duct enclosure system shall be  encapsulated in FSP facing. The duct enclosure system shall be encapsulated in FSP facing. The duct enclosure system shall be  in FSP facing. The duct enclosure system shall be in FSP facing. The duct enclosure system shall be  FSP facing. The duct enclosure system shall be FSP facing. The duct enclosure system shall be  facing. The duct enclosure system shall be facing. The duct enclosure system shall be  The duct enclosure system shall be The duct enclosure system shall be  duct enclosure system shall be duct enclosure system shall be  enclosure system shall be enclosure system shall be  system shall be system shall be  shall be shall be  be be listed by UL and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  by UL and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to by UL and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  UL and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to UL and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to and /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to /or ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to ULC per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to per ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to ASTM E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to E 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  2336, CAN/ULC S144 and ISO 6944 for zero clearance to 2336, CAN/ULC S144 and ISO 6944 for zero clearance to  CAN/ULC S144 and ISO 6944 for zero clearance to CAN/ULC S144 and ISO 6944 for zero clearance to  S144 and ISO 6944 for zero clearance to S144 and ISO 6944 for zero clearance to  and ISO 6944 for zero clearance to and ISO 6944 for zero clearance to  ISO 6944 for zero clearance to ISO 6944 for zero clearance to  6944 for zero clearance to 6944 for zero clearance to  for zero clearance to for zero clearance to  zero clearance to zero clearance to  clearance to clearance to  to to combustibles, and tested per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall  and tested per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall and tested per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall  tested per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall tested per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall  per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall per ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall  ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall ASTM E84 for a flame/smoke rating less than 25/50. Insulation shall  E84 for a flame/smoke rating less than 25/50. Insulation shall E84 for a flame/smoke rating less than 25/50. Insulation shall  for a flame/smoke rating less than 25/50. Insulation shall for a flame/smoke rating less than 25/50. Insulation shall  a flame/smoke rating less than 25/50. Insulation shall a flame/smoke rating less than 25/50. Insulation shall  flame/smoke rating less than 25/50. Insulation shall flame/smoke rating less than 25/50. Insulation shall  rating less than 25/50. Insulation shall rating less than 25/50. Insulation shall  less than 25/50. Insulation shall less than 25/50. Insulation shall  than 25/50. Insulation shall than 25/50. Insulation shall  25/50. Insulation shall 25/50. Insulation shall  Insulation shall Insulation shall  shall shall have a nominal thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  a nominal thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). a nominal thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  nominal thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). nominal thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). thickness of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). of 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). 1-1/2 inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3). inches (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  (38 mm) and density of 6 lbs/ft3 (96 kg/m3). (38 mm) and density of 6 lbs/ft3 (96 kg/m3).  mm) and density of 6 lbs/ft3 (96 kg/m3). mm) and density of 6 lbs/ft3 (96 kg/m3).  and density of 6 lbs/ft3 (96 kg/m3). and density of 6 lbs/ft3 (96 kg/m3).  density of 6 lbs/ft3 (96 kg/m3). density of 6 lbs/ft3 (96 kg/m3).  of 6 lbs/ft3 (96 kg/m3). of 6 lbs/ft3 (96 kg/m3).  6 lbs/ft3 (96 kg/m3). 6 lbs/ft3 (96 kg/m3).  lbs/ft3 (96 kg/m3). lbs/ft3 (96 kg/m3).  (96 kg/m3). (96 kg/m3).  kg/m3). kg/m3). Insulation shall have a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to  shall have a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to shall have a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to  have a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to have a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to  a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to a R-Value of 7.3 at 75°F. Installation shall be in strict accordance to  R-Value of 7.3 at 75°F. Installation shall be in strict accordance to R-Value of 7.3 at 75°F. Installation shall be in strict accordance to  of 7.3 at 75°F. Installation shall be in strict accordance to of 7.3 at 75°F. Installation shall be in strict accordance to  7.3 at 75°F. Installation shall be in strict accordance to 7.3 at 75°F. Installation shall be in strict accordance to  at 75°F. Installation shall be in strict accordance to at 75°F. Installation shall be in strict accordance to  75°F. Installation shall be in strict accordance to 75°F. Installation shall be in strict accordance to  Installation shall be in strict accordance to Installation shall be in strict accordance to  shall be in strict accordance to shall be in strict accordance to  be in strict accordance to be in strict accordance to  in strict accordance to in strict accordance to  strict accordance to strict accordance to  accordance to accordance to  to to manufacturers published installation instructions, UL or ULC Listings, and shop drawings. Twolayers  published installation instructions, UL or ULC Listings, and shop drawings. Twolayers published installation instructions, UL or ULC Listings, and shop drawings. Twolayers  installation instructions, UL or ULC Listings, and shop drawings. Twolayers installation instructions, UL or ULC Listings, and shop drawings. Twolayers  instructions, UL or ULC Listings, and shop drawings. Twolayers instructions, UL or ULC Listings, and shop drawings. Twolayers  UL or ULC Listings, and shop drawings. Twolayers UL or ULC Listings, and shop drawings. Twolayers  or ULC Listings, and shop drawings. Twolayers or ULC Listings, and shop drawings. Twolayers  ULC Listings, and shop drawings. Twolayers ULC Listings, and shop drawings. Twolayers  Listings, and shop drawings. Twolayers Listings, and shop drawings. Twolayers  and shop drawings. Twolayers and shop drawings. Twolayers  shop drawings. Twolayers shop drawings. Twolayers  drawings. Twolayers drawings. Twolayers  Twolayers Twolayers of 1/2" FASTWRAP XL shall be used for duct access where specified or as required by code. DUTY     INSULATION  THICKNESS  VAPOUR INSULATION  THICKNESS  VAPOUR THICKNESS  VAPOUR VAPOUR        TYPE     BARRIER     TYPE     BARRIER   BARRIER   Outside air plenums  and ducts        D1         2"    Yes      D1         2"    Yes    D1         2"    Yes        2"    Yes    2"    Yes  Yes Relief and exhaust air  plenums       D1     1-1/2"    Yes    D1     1-1/2"    Yes    1-1/2"    Yes  1-1/2"    Yes  Yes Final 3m (10') of exhaust duct before exiting building  or up to motorized damper  if distance exceeds 3m (10')    D1          1"    Yes    D1          1"    Yes         1"    Yes    1"    Yes  Yes Exposed ductwork      D1             1"    Yes    D1             1"    Yes             1"    Yes         1"    Yes    1"    Yes  Yes Ductwork outside of Building or in garage area      D1          2"    Yes    D1          2"    Yes         2"    Yes    2"    Yes  Yes Concealed supply air, (including  ducts in shafts) to air terminal  control units, excluding flexible ducts        D2         1"    Yes    D2         1"    Yes        1"    Yes    1"    Yes  Yes Concealed supply air ducts from  air terminal control unit discharge  to air terminals excluding flexible ducts              D2          1"    Yes            D2          1"    Yes    D2          1"    Yes         1"    Yes    1"    Yes  Yes 7.3.6. Recover insulation and insulation finishes outside the building or exposed to the weather with one Recover insulation and insulation finishes outside the building or exposed to the weather with one  insulation and insulation finishes outside the building or exposed to the weather with one insulation and insulation finishes outside the building or exposed to the weather with one  and insulation finishes outside the building or exposed to the weather with one and insulation finishes outside the building or exposed to the weather with one  insulation finishes outside the building or exposed to the weather with one insulation finishes outside the building or exposed to the weather with one  finishes outside the building or exposed to the weather with one finishes outside the building or exposed to the weather with one  outside the building or exposed to the weather with one outside the building or exposed to the weather with one  the building or exposed to the weather with one the building or exposed to the weather with one  building or exposed to the weather with one building or exposed to the weather with one  or exposed to the weather with one or exposed to the weather with one  exposed to the weather with one exposed to the weather with one  to the weather with one to the weather with one  the weather with one the weather with one  weather with one weather with one  with one with one  one one {1.5mm} [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic [1/16"] thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic thick layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic layer of Childers Encacel X or Bakor 110-26 fire retardant black mastic  of Childers Encacel X or Bakor 110-26 fire retardant black mastic of Childers Encacel X or Bakor 110-26 fire retardant black mastic  Childers Encacel X or Bakor 110-26 fire retardant black mastic Childers Encacel X or Bakor 110-26 fire retardant black mastic  Encacel X or Bakor 110-26 fire retardant black mastic Encacel X or Bakor 110-26 fire retardant black mastic  X or Bakor 110-26 fire retardant black mastic X or Bakor 110-26 fire retardant black mastic  or Bakor 110-26 fire retardant black mastic or Bakor 110-26 fire retardant black mastic  Bakor 110-26 fire retardant black mastic Bakor 110-26 fire retardant black mastic  110-26 fire retardant black mastic 110-26 fire retardant black mastic  fire retardant black mastic fire retardant black mastic  retardant black mastic retardant black mastic  black mastic black mastic  mastic mastic vapour barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,  barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating, barrier coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,  coating.  Embed a layer of woven glass reinforcing fabric into the wet coating, coating.  Embed a layer of woven glass reinforcing fabric into the wet coating,   Embed a layer of woven glass reinforcing fabric into the wet coating,  Embed a layer of woven glass reinforcing fabric into the wet coating, Embed a layer of woven glass reinforcing fabric into the wet coating,  a layer of woven glass reinforcing fabric into the wet coating, a layer of woven glass reinforcing fabric into the wet coating,  layer of woven glass reinforcing fabric into the wet coating, layer of woven glass reinforcing fabric into the wet coating,  of woven glass reinforcing fabric into the wet coating, of woven glass reinforcing fabric into the wet coating,  woven glass reinforcing fabric into the wet coating, woven glass reinforcing fabric into the wet coating,  glass reinforcing fabric into the wet coating, glass reinforcing fabric into the wet coating,  reinforcing fabric into the wet coating, reinforcing fabric into the wet coating,  fabric into the wet coating, fabric into the wet coating,  into the wet coating, into the wet coating,  the wet coating, the wet coating,  wet coating, wet coating,  coating, coating, lapping ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick ends and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick and edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick edges at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick at least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick least {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick {75mm} [3"].  Apply a top coating of {1.5mm} [1/16"] thick  [3"].  Apply a top coating of {1.5mm} [1/16"] thick [3"].  Apply a top coating of {1.5mm} [1/16"] thick   Apply a top coating of {1.5mm} [1/16"] thick  Apply a top coating of {1.5mm} [1/16"] thick Apply a top coating of {1.5mm} [1/16"] thick  a top coating of {1.5mm} [1/16"] thick a top coating of {1.5mm} [1/16"] thick  top coating of {1.5mm} [1/16"] thick top coating of {1.5mm} [1/16"] thick  coating of {1.5mm} [1/16"] thick coating of {1.5mm} [1/16"] thick  of {1.5mm} [1/16"] thick of {1.5mm} [1/16"] thick  {1.5mm} [1/16"] thick {1.5mm} [1/16"] thick  [1/16"] thick [1/16"] thick  thick thick Encacel X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to X or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to or Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to Bakor 110-26 over the entire surface of the fabric. Seal the entire covering to  110-26 over the entire surface of the fabric. Seal the entire covering to 110-26 over the entire surface of the fabric. Seal the entire covering to  over the entire surface of the fabric. Seal the entire covering to over the entire surface of the fabric. Seal the entire covering to  the entire surface of the fabric. Seal the entire covering to the entire surface of the fabric. Seal the entire covering to  entire surface of the fabric. Seal the entire covering to entire surface of the fabric. Seal the entire covering to  surface of the fabric. Seal the entire covering to surface of the fabric. Seal the entire covering to  of the fabric. Seal the entire covering to of the fabric. Seal the entire covering to  the fabric. Seal the entire covering to the fabric. Seal the entire covering to  fabric. Seal the entire covering to fabric. Seal the entire covering to  Seal the entire covering to Seal the entire covering to  the entire covering to the entire covering to  entire covering to entire covering to  covering to covering to  to to achieve a watertight assembly. 7.3.7. In lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket In lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket  lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket lieu of above recovering of insulation and insulation finishes outside the building, aluminum jacket  of above recovering of insulation and insulation finishes outside the building, aluminum jacket of above recovering of insulation and insulation finishes outside the building, aluminum jacket  above recovering of insulation and insulation finishes outside the building, aluminum jacket above recovering of insulation and insulation finishes outside the building, aluminum jacket  recovering of insulation and insulation finishes outside the building, aluminum jacket recovering of insulation and insulation finishes outside the building, aluminum jacket  of insulation and insulation finishes outside the building, aluminum jacket of insulation and insulation finishes outside the building, aluminum jacket  insulation and insulation finishes outside the building, aluminum jacket insulation and insulation finishes outside the building, aluminum jacket  and insulation finishes outside the building, aluminum jacket and insulation finishes outside the building, aluminum jacket  insulation finishes outside the building, aluminum jacket insulation finishes outside the building, aluminum jacket  finishes outside the building, aluminum jacket finishes outside the building, aluminum jacket  outside the building, aluminum jacket outside the building, aluminum jacket  the building, aluminum jacket the building, aluminum jacket  building, aluminum jacket building, aluminum jacket  aluminum jacket aluminum jacket  jacket jacket with aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse  aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse aluminum fittings may be substituted (VentureClad Plus or similar product). Band all transverse  fittings may be substituted (VentureClad Plus or similar product). Band all transverse fittings may be substituted (VentureClad Plus or similar product). Band all transverse  may be substituted (VentureClad Plus or similar product). Band all transverse may be substituted (VentureClad Plus or similar product). Band all transverse  be substituted (VentureClad Plus or similar product). Band all transverse be substituted (VentureClad Plus or similar product). Band all transverse  substituted (VentureClad Plus or similar product). Band all transverse substituted (VentureClad Plus or similar product). Band all transverse  (VentureClad Plus or similar product). Band all transverse (VentureClad Plus or similar product). Band all transverse  Plus or similar product). Band all transverse Plus or similar product). Band all transverse  or similar product). Band all transverse or similar product). Band all transverse  similar product). Band all transverse similar product). Band all transverse  product). Band all transverse product). Band all transverse  Band all transverse Band all transverse  all transverse all transverse  transverse transverse seams with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the with waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the waterproof mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  mastic tape and caulk all longitudinal seams with silicone caulking. Seal the mastic tape and caulk all longitudinal seams with silicone caulking. Seal the  tape and caulk all longitudinal seams with silicone caulking. Seal the tape and caulk all longitudinal seams with silicone caulking. Seal the  and caulk all longitudinal seams with silicone caulking. Seal the and caulk all longitudinal seams with silicone caulking. Seal the  caulk all longitudinal seams with silicone caulking. Seal the caulk all longitudinal seams with silicone caulking. Seal the  all longitudinal seams with silicone caulking. Seal the all longitudinal seams with silicone caulking. Seal the  longitudinal seams with silicone caulking. Seal the longitudinal seams with silicone caulking. Seal the  seams with silicone caulking. Seal the seams with silicone caulking. Seal the  with silicone caulking. Seal the with silicone caulking. Seal the  silicone caulking. Seal the silicone caulking. Seal the  caulking. Seal the caulking. Seal the  Seal the Seal the  the the entire covering to achieve a watertight assembly. 7.3.8. Protect the work of this trade from being defaced by other trades. Make good any damage and Protect the work of this trade from being defaced by other trades. Make good any damage and  the work of this trade from being defaced by other trades. Make good any damage and the work of this trade from being defaced by other trades. Make good any damage and  work of this trade from being defaced by other trades. Make good any damage and work of this trade from being defaced by other trades. Make good any damage and  of this trade from being defaced by other trades. Make good any damage and of this trade from being defaced by other trades. Make good any damage and  this trade from being defaced by other trades. Make good any damage and this trade from being defaced by other trades. Make good any damage and  trade from being defaced by other trades. Make good any damage and trade from being defaced by other trades. Make good any damage and  from being defaced by other trades. Make good any damage and from being defaced by other trades. Make good any damage and  being defaced by other trades. Make good any damage and being defaced by other trades. Make good any damage and  defaced by other trades. Make good any damage and defaced by other trades. Make good any damage and  by other trades. Make good any damage and by other trades. Make good any damage and  other trades. Make good any damage and other trades. Make good any damage and  trades. Make good any damage and trades. Make good any damage and  Make good any damage and Make good any damage and  good any damage and good any damage and  any damage and any damage and  damage and damage and  and and leave in perfect condition, ready for final painting. 7.3.9. Apply insulation over clean dry surfaces, firmly butting all sections together. Apply insulation over clean dry surfaces, firmly butting all sections together. 7.3.10. Recover all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] Recover all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] all exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] exposed insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] insulation and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] and insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-] insulation finishes with minimum {0.20kg/squaremetre} [6oz.<-]  finishes with minimum {0.20kg/squaremetre} [6oz.<-] finishes with minimum {0.20kg/squaremetre} [6oz.<-]  with minimum {0.20kg/squaremetre} [6oz.<-] with minimum {0.20kg/squaremetre} [6oz.<-]  minimum {0.20kg/squaremetre} [6oz.<-] minimum {0.20kg/squaremetre} [6oz.<-]  {0.20kg/squaremetre} [6oz.<-] {0.20kg/squaremetre} [6oz.<-]  [6oz.<-] [6oz.<-] canvas, and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  and two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  two applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  applications of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  of Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.  Childers CP50A-HV2 or Bakor 120-18 white fire resistant coating.   CP50A-HV2 or Bakor 120-18 white fire resistant coating.  CP50A-HV2 or Bakor 120-18 white fire resistant coating.   or Bakor 120-18 white fire resistant coating.  or Bakor 120-18 white fire resistant coating.   Bakor 120-18 white fire resistant coating.  Bakor 120-18 white fire resistant coating.   120-18 white fire resistant coating.  120-18 white fire resistant coating.   white fire resistant coating.  white fire resistant coating.   fire resistant coating.  fire resistant coating.   resistant coating.  resistant coating.   coating.  coating.  An acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per  acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per acceptable alternative recovering will be PVC fitting covers and jacketing, installed as per  alternative recovering will be PVC fitting covers and jacketing, installed as per alternative recovering will be PVC fitting covers and jacketing, installed as per  recovering will be PVC fitting covers and jacketing, installed as per recovering will be PVC fitting covers and jacketing, installed as per  will be PVC fitting covers and jacketing, installed as per will be PVC fitting covers and jacketing, installed as per  be PVC fitting covers and jacketing, installed as per be PVC fitting covers and jacketing, installed as per  PVC fitting covers and jacketing, installed as per PVC fitting covers and jacketing, installed as per  fitting covers and jacketing, installed as per fitting covers and jacketing, installed as per  covers and jacketing, installed as per covers and jacketing, installed as per  and jacketing, installed as per and jacketing, installed as per  jacketing, installed as per jacketing, installed as per  installed as per installed as per  as per as per  per per manufacturer's instructions, and conforming to the specified Flame Spread/Smoke Developed Rating. 8. DUCTWORK DUCTWORK 8.1. Provide all labour, materials, products, equipment and services to supply and install the sheet metal Provide all labour, materials, products, equipment and services to supply and install the sheet metal  all labour, materials, products, equipment and services to supply and install the sheet metal all labour, materials, products, equipment and services to supply and install the sheet metal  labour, materials, products, equipment and services to supply and install the sheet metal labour, materials, products, equipment and services to supply and install the sheet metal  materials, products, equipment and services to supply and install the sheet metal materials, products, equipment and services to supply and install the sheet metal  products, equipment and services to supply and install the sheet metal products, equipment and services to supply and install the sheet metal  equipment and services to supply and install the sheet metal equipment and services to supply and install the sheet metal  and services to supply and install the sheet metal and services to supply and install the sheet metal  services to supply and install the sheet metal services to supply and install the sheet metal  to supply and install the sheet metal to supply and install the sheet metal  supply and install the sheet metal supply and install the sheet metal  and install the sheet metal and install the sheet metal  install the sheet metal install the sheet metal  the sheet metal the sheet metal  sheet metal sheet metal  metal metal and ductwork systems as indicated on the Drawings and specified in this Section of the  ductwork systems as indicated on the Drawings and specified in this Section of the ductwork systems as indicated on the Drawings and specified in this Section of the  systems as indicated on the Drawings and specified in this Section of the systems as indicated on the Drawings and specified in this Section of the  as indicated on the Drawings and specified in this Section of the as indicated on the Drawings and specified in this Section of the  indicated on the Drawings and specified in this Section of the indicated on the Drawings and specified in this Section of the  on the Drawings and specified in this Section of the on the Drawings and specified in this Section of the  the Drawings and specified in this Section of the the Drawings and specified in this Section of the  Drawings and specified in this Section of the Drawings and specified in this Section of the  and specified in this Section of the and specified in this Section of the  specified in this Section of the specified in this Section of the  in this Section of the in this Section of the  this Section of the this Section of the  Section of the Section of the  of the of the  the the Specifications. 8.2. Meet Standards described in the latest Edition of HVAC Duct Construction Standards handbook from Meet Standards described in the latest Edition of HVAC Duct Construction Standards handbook from  Standards described in the latest Edition of HVAC Duct Construction Standards handbook from Standards described in the latest Edition of HVAC Duct Construction Standards handbook from  described in the latest Edition of HVAC Duct Construction Standards handbook from described in the latest Edition of HVAC Duct Construction Standards handbook from  in the latest Edition of HVAC Duct Construction Standards handbook from in the latest Edition of HVAC Duct Construction Standards handbook from  the latest Edition of HVAC Duct Construction Standards handbook from the latest Edition of HVAC Duct Construction Standards handbook from  latest Edition of HVAC Duct Construction Standards handbook from latest Edition of HVAC Duct Construction Standards handbook from  Edition of HVAC Duct Construction Standards handbook from Edition of HVAC Duct Construction Standards handbook from  of HVAC Duct Construction Standards handbook from of HVAC Duct Construction Standards handbook from  HVAC Duct Construction Standards handbook from HVAC Duct Construction Standards handbook from  Duct Construction Standards handbook from Duct Construction Standards handbook from  Construction Standards handbook from Construction Standards handbook from  Standards handbook from Standards handbook from  handbook from handbook from  from from Sheet Metal and Air Conditioning Contractors National Association (SMACNA). 8.3. Duct dimensions shown on Drawings are net, inside insulation and acoustic duct lining. Duct dimensions shown on Drawings are net, inside insulation and acoustic duct lining. 8.4. RIGID DUCTWORK RIGID DUCTWORK 8.4.1. Fabricate ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 Fabricate ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 ductwork from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 from galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60 galvanized sheet metal with a minimum coating of 1.83 grams/m² (G60  sheet metal with a minimum coating of 1.83 grams/m² (G60 sheet metal with a minimum coating of 1.83 grams/m² (G60  metal with a minimum coating of 1.83 grams/m² (G60 metal with a minimum coating of 1.83 grams/m² (G60  with a minimum coating of 1.83 grams/m² (G60 with a minimum coating of 1.83 grams/m² (G60  a minimum coating of 1.83 grams/m² (G60 a minimum coating of 1.83 grams/m² (G60  minimum coating of 1.83 grams/m² (G60 minimum coating of 1.83 grams/m² (G60  coating of 1.83 grams/m² (G60 coating of 1.83 grams/m² (G60  of 1.83 grams/m² (G60 of 1.83 grams/m² (G60  1.83 grams/m² (G60 1.83 grams/m² (G60  grams/m² (G60 grams/m² (G60  (G60 (G60 coating) unless other materials are specifically named.   8.4.2. Ductwork shall be smooth on the inside and free of obstructions, vibration and rattle. Ductwork shall be smooth on the inside and free of obstructions, vibration and rattle. 8.4.3. Fabricate ductwork, except as described in the next item, according to the following classifications: Fabricate ductwork, except as described in the next item, according to the following classifications: Class 1: All ducting subject to positive or negative static pressure of 250 Pa or less with  1: All ducting subject to positive or negative static pressure of 250 Pa or less with 1: All ducting subject to positive or negative static pressure of 250 Pa or less with  All ducting subject to positive or negative static pressure of 250 Pa or less with All ducting subject to positive or negative static pressure of 250 Pa or less with  ducting subject to positive or negative static pressure of 250 Pa or less with ducting subject to positive or negative static pressure of 250 Pa or less with  subject to positive or negative static pressure of 250 Pa or less with subject to positive or negative static pressure of 250 Pa or less with  to positive or negative static pressure of 250 Pa or less with to positive or negative static pressure of 250 Pa or less with  positive or negative static pressure of 250 Pa or less with positive or negative static pressure of 250 Pa or less with  or negative static pressure of 250 Pa or less with or negative static pressure of 250 Pa or less with  negative static pressure of 250 Pa or less with negative static pressure of 250 Pa or less with  static pressure of 250 Pa or less with static pressure of 250 Pa or less with  pressure of 250 Pa or less with pressure of 250 Pa or less with  of 250 Pa or less with of 250 Pa or less with  250 Pa or less with 250 Pa or less with  Pa or less with Pa or less with  or less with or less with  less with less with  with with maximum velocities of 13m/s shall be constructed in accordance with SMACNA construction  velocities of 13m/s shall be constructed in accordance with SMACNA construction velocities of 13m/s shall be constructed in accordance with SMACNA construction  of 13m/s shall be constructed in accordance with SMACNA construction of 13m/s shall be constructed in accordance with SMACNA construction  13m/s shall be constructed in accordance with SMACNA construction 13m/s shall be constructed in accordance with SMACNA construction  shall be constructed in accordance with SMACNA construction shall be constructed in accordance with SMACNA construction  be constructed in accordance with SMACNA construction be constructed in accordance with SMACNA construction  constructed in accordance with SMACNA construction constructed in accordance with SMACNA construction  in accordance with SMACNA construction in accordance with SMACNA construction  accordance with SMACNA construction accordance with SMACNA construction  with SMACNA construction with SMACNA construction  SMACNA construction SMACNA construction  construction construction standards for 250 Pa duct. Class 2: All ducting subject to positive or negative static pressure of more than 250 Pa up to  2: All ducting subject to positive or negative static pressure of more than 250 Pa up to 2: All ducting subject to positive or negative static pressure of more than 250 Pa up to  All ducting subject to positive or negative static pressure of more than 250 Pa up to All ducting subject to positive or negative static pressure of more than 250 Pa up to  ducting subject to positive or negative static pressure of more than 250 Pa up to ducting subject to positive or negative static pressure of more than 250 Pa up to  subject to positive or negative static pressure of more than 250 Pa up to subject to positive or negative static pressure of more than 250 Pa up to  to positive or negative static pressure of more than 250 Pa up to to positive or negative static pressure of more than 250 Pa up to  positive or negative static pressure of more than 250 Pa up to positive or negative static pressure of more than 250 Pa up to  or negative static pressure of more than 250 Pa up to or negative static pressure of more than 250 Pa up to  negative static pressure of more than 250 Pa up to negative static pressure of more than 250 Pa up to  static pressure of more than 250 Pa up to static pressure of more than 250 Pa up to  pressure of more than 250 Pa up to pressure of more than 250 Pa up to  of more than 250 Pa up to of more than 250 Pa up to  more than 250 Pa up to more than 250 Pa up to  than 250 Pa up to than 250 Pa up to  250 Pa up to 250 Pa up to  Pa up to Pa up to  up to up to  to to 500 Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA Pa with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA with maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  maximum velocity of 13 m/s shall be constructed in accordance with SMACNA maximum velocity of 13 m/s shall be constructed in accordance with SMACNA  velocity of 13 m/s shall be constructed in accordance with SMACNA velocity of 13 m/s shall be constructed in accordance with SMACNA  of 13 m/s shall be constructed in accordance with SMACNA of 13 m/s shall be constructed in accordance with SMACNA  13 m/s shall be constructed in accordance with SMACNA 13 m/s shall be constructed in accordance with SMACNA  m/s shall be constructed in accordance with SMACNA m/s shall be constructed in accordance with SMACNA  shall be constructed in accordance with SMACNA shall be constructed in accordance with SMACNA  be constructed in accordance with SMACNA be constructed in accordance with SMACNA  constructed in accordance with SMACNA constructed in accordance with SMACNA  in accordance with SMACNA in accordance with SMACNA  accordance with SMACNA accordance with SMACNA  with SMACNA with SMACNA  SMACNA SMACNA construction standards for 500 Pa duct. 8.4.4. Provide Class 2 pressure duct construction for: Provide Class 2 pressure duct construction for: - Ductwork between variable volume air handling units and air terminal control units. - Ductwork between air flow Venturi's and fans. 8.4.5. Provide duct transformation with expansion fittings having slopes not exceeding 1 to 7 and Provide duct transformation with expansion fittings having slopes not exceeding 1 to 7 and  duct transformation with expansion fittings having slopes not exceeding 1 to 7 and duct transformation with expansion fittings having slopes not exceeding 1 to 7 and  transformation with expansion fittings having slopes not exceeding 1 to 7 and transformation with expansion fittings having slopes not exceeding 1 to 7 and  with expansion fittings having slopes not exceeding 1 to 7 and with expansion fittings having slopes not exceeding 1 to 7 and  expansion fittings having slopes not exceeding 1 to 7 and expansion fittings having slopes not exceeding 1 to 7 and  fittings having slopes not exceeding 1 to 7 and fittings having slopes not exceeding 1 to 7 and  having slopes not exceeding 1 to 7 and having slopes not exceeding 1 to 7 and  slopes not exceeding 1 to 7 and slopes not exceeding 1 to 7 and  not exceeding 1 to 7 and not exceeding 1 to 7 and  exceeding 1 to 7 and exceeding 1 to 7 and  1 to 7 and 1 to 7 and  to 7 and to 7 and  7 and 7 and  and and contraction fittings having slopes not exceeding 1 to 4. 8.4.6. Provide full radius tees, bends, and elbows for changes in direction except where square elbows are Provide full radius tees, bends, and elbows for changes in direction except where square elbows are  full radius tees, bends, and elbows for changes in direction except where square elbows are full radius tees, bends, and elbows for changes in direction except where square elbows are  radius tees, bends, and elbows for changes in direction except where square elbows are radius tees, bends, and elbows for changes in direction except where square elbows are  tees, bends, and elbows for changes in direction except where square elbows are tees, bends, and elbows for changes in direction except where square elbows are  bends, and elbows for changes in direction except where square elbows are bends, and elbows for changes in direction except where square elbows are  and elbows for changes in direction except where square elbows are and elbows for changes in direction except where square elbows are  elbows for changes in direction except where square elbows are elbows for changes in direction except where square elbows are  for changes in direction except where square elbows are for changes in direction except where square elbows are  changes in direction except where square elbows are changes in direction except where square elbows are  in direction except where square elbows are in direction except where square elbows are  direction except where square elbows are direction except where square elbows are  except where square elbows are except where square elbows are  where square elbows are where square elbows are  square elbows are square elbows are  elbows are elbows are  are are required due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes due to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes to space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes space restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes  restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes restrictions.  Provide DuroDyne double thickness 0.8 mm turning vanes   Provide DuroDyne double thickness 0.8 mm turning vanes  Provide DuroDyne double thickness 0.8 mm turning vanes Provide DuroDyne double thickness 0.8 mm turning vanes  DuroDyne double thickness 0.8 mm turning vanes DuroDyne double thickness 0.8 mm turning vanes  double thickness 0.8 mm turning vanes double thickness 0.8 mm turning vanes  thickness 0.8 mm turning vanes thickness 0.8 mm turning vanes  0.8 mm turning vanes 0.8 mm turning vanes  mm turning vanes mm turning vanes  turning vanes turning vanes  vanes vanes assembled in top and bottom rails in square elbows. 8.4.7. Provide balancing dampers free to move in either direction without binding and rattling. Construct Provide balancing dampers free to move in either direction without binding and rattling. Construct  balancing dampers free to move in either direction without binding and rattling. Construct balancing dampers free to move in either direction without binding and rattling. Construct  dampers free to move in either direction without binding and rattling. Construct dampers free to move in either direction without binding and rattling. Construct  free to move in either direction without binding and rattling. Construct free to move in either direction without binding and rattling. Construct  to move in either direction without binding and rattling. Construct to move in either direction without binding and rattling. Construct  move in either direction without binding and rattling. Construct move in either direction without binding and rattling. Construct  in either direction without binding and rattling. Construct in either direction without binding and rattling. Construct  either direction without binding and rattling. Construct either direction without binding and rattling. Construct  direction without binding and rattling. Construct direction without binding and rattling. Construct  without binding and rattling. Construct without binding and rattling. Construct  binding and rattling. Construct binding and rattling. Construct  and rattling. Construct and rattling. Construct  rattling. Construct rattling. Construct  Construct Construct dampers in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  in ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  ductwork from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  from 1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.  1.2 mm galvanized sheet metal.  Use manual quadrants on small ducts.   mm galvanized sheet metal.  Use manual quadrants on small ducts.  mm galvanized sheet metal.  Use manual quadrants on small ducts.   galvanized sheet metal.  Use manual quadrants on small ducts.  galvanized sheet metal.  Use manual quadrants on small ducts.   sheet metal.  Use manual quadrants on small ducts.  sheet metal.  Use manual quadrants on small ducts.   metal.  Use manual quadrants on small ducts.  metal.  Use manual quadrants on small ducts.    Use manual quadrants on small ducts.   Use manual quadrants on small ducts.  Use manual quadrants on small ducts.   manual quadrants on small ducts.  manual quadrants on small ducts.   quadrants on small ducts.  quadrants on small ducts.   on small ducts.  on small ducts.   small ducts.  small ducts.   ducts.  ducts.  On dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push dampers longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push longer than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push than 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  375mm use push rods with DuroDyne Model SRP ball joints. Use two push 375mm use push rods with DuroDyne Model SRP ball joints. Use two push  use push rods with DuroDyne Model SRP ball joints. Use two push use push rods with DuroDyne Model SRP ball joints. Use two push  push rods with DuroDyne Model SRP ball joints. Use two push push rods with DuroDyne Model SRP ball joints. Use two push  rods with DuroDyne Model SRP ball joints. Use two push rods with DuroDyne Model SRP ball joints. Use two push  with DuroDyne Model SRP ball joints. Use two push with DuroDyne Model SRP ball joints. Use two push  DuroDyne Model SRP ball joints. Use two push DuroDyne Model SRP ball joints. Use two push  Model SRP ball joints. Use two push Model SRP ball joints. Use two push  SRP ball joints. Use two push SRP ball joints. Use two push  ball joints. Use two push ball joints. Use two push  joints. Use two push joints. Use two push  Use two push Use two push  two push two push  push push rods on ducts wider than 600 mm. Provide OBD balancing dampers where shown on the drawings. 8.4.8. Isolate equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width Isolate equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width equipment with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width with DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width DuroDyne neoprene 0.8 mm thick flexible connectors with finished fabric width  neoprene 0.8 mm thick flexible connectors with finished fabric width neoprene 0.8 mm thick flexible connectors with finished fabric width  0.8 mm thick flexible connectors with finished fabric width 0.8 mm thick flexible connectors with finished fabric width  mm thick flexible connectors with finished fabric width mm thick flexible connectors with finished fabric width  thick flexible connectors with finished fabric width thick flexible connectors with finished fabric width  flexible connectors with finished fabric width flexible connectors with finished fabric width  connectors with finished fabric width connectors with finished fabric width  with finished fabric width with finished fabric width  finished fabric width finished fabric width  fabric width fabric width  width width not less than 150mm. 8.4.9. Provide 50mm insulated sheet metal blank off panels behind unused portions of exterior louvers. Provide 50mm insulated sheet metal blank off panels behind unused portions of exterior louvers. 8.4.10. Seal all joints in low, medium and high pressure ductwork with Transcontinental MP for low and Seal all joints in low, medium and high pressure ductwork with Transcontinental MP for low and  all joints in low, medium and high pressure ductwork with Transcontinental MP for low and all joints in low, medium and high pressure ductwork with Transcontinental MP for low and  joints in low, medium and high pressure ductwork with Transcontinental MP for low and joints in low, medium and high pressure ductwork with Transcontinental MP for low and  in low, medium and high pressure ductwork with Transcontinental MP for low and in low, medium and high pressure ductwork with Transcontinental MP for low and  low, medium and high pressure ductwork with Transcontinental MP for low and low, medium and high pressure ductwork with Transcontinental MP for low and  medium and high pressure ductwork with Transcontinental MP for low and medium and high pressure ductwork with Transcontinental MP for low and  and high pressure ductwork with Transcontinental MP for low and and high pressure ductwork with Transcontinental MP for low and  high pressure ductwork with Transcontinental MP for low and high pressure ductwork with Transcontinental MP for low and  pressure ductwork with Transcontinental MP for low and pressure ductwork with Transcontinental MP for low and  ductwork with Transcontinental MP for low and ductwork with Transcontinental MP for low and  with Transcontinental MP for low and with Transcontinental MP for low and  Transcontinental MP for low and Transcontinental MP for low and  MP for low and MP for low and  for low and for low and  low and low and  and and medium pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform pressure or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform or DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform DuroDyne S2 duct sealer for high pressure.  Joints shall be sealed to conform  S2 duct sealer for high pressure.  Joints shall be sealed to conform S2 duct sealer for high pressure.  Joints shall be sealed to conform  duct sealer for high pressure.  Joints shall be sealed to conform duct sealer for high pressure.  Joints shall be sealed to conform  sealer for high pressure.  Joints shall be sealed to conform sealer for high pressure.  Joints shall be sealed to conform  for high pressure.  Joints shall be sealed to conform for high pressure.  Joints shall be sealed to conform  high pressure.  Joints shall be sealed to conform high pressure.  Joints shall be sealed to conform  pressure.  Joints shall be sealed to conform pressure.  Joints shall be sealed to conform   Joints shall be sealed to conform  Joints shall be sealed to conform Joints shall be sealed to conform  shall be sealed to conform shall be sealed to conform  be sealed to conform be sealed to conform  sealed to conform sealed to conform  to conform to conform  conform conform to the following SMACNA standards: Seal Class  Sealing Required    Static Pressure Construction Class Sealing Required    Static Pressure Construction Class Static Pressure Construction Class   A   All transverse joints, longitudinal {1000 Pa} [4" w.g. and up] All transverse joints, longitudinal {1000 Pa} [4" w.g. and up] {1000 Pa} [4" w.g. and up] seams and duct wall penetrations.   B   All transverse joints and longitudinal {500-750 Pa} [2" - 3" w.g.<-]      All transverse joints and longitudinal {500-750 Pa} [2" - 3" w.g.<-]      {500-750 Pa} [2" - 3" w.g.<-]      seams.   C   Transverse joints    Up to {500 Pa} [2" w.g.<-] Transverse joints    Up to {500 Pa} [2" w.g.<-] Up to {500 Pa} [2" w.g.<-] 8.4.11. Seal joints in exhaust ducting where fan intake is further than 25 m from furthest intake in Seal joints in exhaust ducting where fan intake is further than 25 m from furthest intake in  joints in exhaust ducting where fan intake is further than 25 m from furthest intake in joints in exhaust ducting where fan intake is further than 25 m from furthest intake in  in exhaust ducting where fan intake is further than 25 m from furthest intake in in exhaust ducting where fan intake is further than 25 m from furthest intake in  exhaust ducting where fan intake is further than 25 m from furthest intake in exhaust ducting where fan intake is further than 25 m from furthest intake in  ducting where fan intake is further than 25 m from furthest intake in ducting where fan intake is further than 25 m from furthest intake in  where fan intake is further than 25 m from furthest intake in where fan intake is further than 25 m from furthest intake in  fan intake is further than 25 m from furthest intake in fan intake is further than 25 m from furthest intake in  intake is further than 25 m from furthest intake in intake is further than 25 m from furthest intake in  is further than 25 m from furthest intake in is further than 25 m from furthest intake in  further than 25 m from furthest intake in further than 25 m from furthest intake in  than 25 m from furthest intake in than 25 m from furthest intake in  25 m from furthest intake in 25 m from furthest intake in  m from furthest intake in m from furthest intake in  from furthest intake in from furthest intake in  furthest intake in furthest intake in  intake in intake in  in in accordance with seal Class A 8.5. FLEXIBLE DUCTWORK: FLEXIBLE DUCTWORK: 8.5.1. Provide Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units Provide Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units  Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units Flexmaster T/L-A, flexible ductwork upstream and downstream of air terminal control units  T/L-A, flexible ductwork upstream and downstream of air terminal control units T/L-A, flexible ductwork upstream and downstream of air terminal control units  flexible ductwork upstream and downstream of air terminal control units flexible ductwork upstream and downstream of air terminal control units  ductwork upstream and downstream of air terminal control units ductwork upstream and downstream of air terminal control units  upstream and downstream of air terminal control units upstream and downstream of air terminal control units  and downstream of air terminal control units and downstream of air terminal control units  downstream of air terminal control units downstream of air terminal control units  of air terminal control units of air terminal control units  air terminal control units air terminal control units  terminal control units terminal control units  control units control units  units units and/or other locations indicated on the Drawings. 8.5.2. Construct ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and Construct ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and  ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and ductwork from a tape of soft annealed aluminum sheet, spiral wound into a tube and  from a tape of soft annealed aluminum sheet, spiral wound into a tube and from a tape of soft annealed aluminum sheet, spiral wound into a tube and  a tape of soft annealed aluminum sheet, spiral wound into a tube and a tape of soft annealed aluminum sheet, spiral wound into a tube and  tape of soft annealed aluminum sheet, spiral wound into a tube and tape of soft annealed aluminum sheet, spiral wound into a tube and  of soft annealed aluminum sheet, spiral wound into a tube and of soft annealed aluminum sheet, spiral wound into a tube and  soft annealed aluminum sheet, spiral wound into a tube and soft annealed aluminum sheet, spiral wound into a tube and  annealed aluminum sheet, spiral wound into a tube and annealed aluminum sheet, spiral wound into a tube and  aluminum sheet, spiral wound into a tube and aluminum sheet, spiral wound into a tube and  sheet, spiral wound into a tube and sheet, spiral wound into a tube and  spiral wound into a tube and spiral wound into a tube and  wound into a tube and wound into a tube and  into a tube and into a tube and  a tube and a tube and  tube and tube and  and and spiral corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a  corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a corrugated to provide strength and flexibility.  Provide a triple mechanical lock to form a  to provide strength and flexibility.  Provide a triple mechanical lock to form a to provide strength and flexibility.  Provide a triple mechanical lock to form a  provide strength and flexibility.  Provide a triple mechanical lock to form a provide strength and flexibility.  Provide a triple mechanical lock to form a  strength and flexibility.  Provide a triple mechanical lock to form a strength and flexibility.  Provide a triple mechanical lock to form a  and flexibility.  Provide a triple mechanical lock to form a and flexibility.  Provide a triple mechanical lock to form a  flexibility.  Provide a triple mechanical lock to form a flexibility.  Provide a triple mechanical lock to form a   Provide a triple mechanical lock to form a  Provide a triple mechanical lock to form a Provide a triple mechanical lock to form a  a triple mechanical lock to form a a triple mechanical lock to form a  triple mechanical lock to form a triple mechanical lock to form a  mechanical lock to form a mechanical lock to form a  lock to form a lock to form a  to form a to form a  form a form a  a a continuous secure air joint without the use of adhesives for pressures up to 3000 Pa. 8.5.3. Conform to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct Conform to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct to the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  the requirements of NFPA 90 and Underwriters Laboratories classification for round duct the requirements of NFPA 90 and Underwriters Laboratories classification for round duct  requirements of NFPA 90 and Underwriters Laboratories classification for round duct requirements of NFPA 90 and Underwriters Laboratories classification for round duct  of NFPA 90 and Underwriters Laboratories classification for round duct of NFPA 90 and Underwriters Laboratories classification for round duct  NFPA 90 and Underwriters Laboratories classification for round duct NFPA 90 and Underwriters Laboratories classification for round duct  90 and Underwriters Laboratories classification for round duct 90 and Underwriters Laboratories classification for round duct  and Underwriters Laboratories classification for round duct and Underwriters Laboratories classification for round duct  Underwriters Laboratories classification for round duct Underwriters Laboratories classification for round duct  Laboratories classification for round duct Laboratories classification for round duct  classification for round duct classification for round duct  for round duct for round duct  round duct round duct  duct duct to specification UL 181. 8.5.4. Provide flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm Provide flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm flexible ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm ductwork in minimum lengths of 1500 mm and maximum lengths of  3600 mm  in minimum lengths of 1500 mm and maximum lengths of  3600 mm in minimum lengths of 1500 mm and maximum lengths of  3600 mm  minimum lengths of 1500 mm and maximum lengths of  3600 mm minimum lengths of 1500 mm and maximum lengths of  3600 mm  lengths of 1500 mm and maximum lengths of  3600 mm lengths of 1500 mm and maximum lengths of  3600 mm  of 1500 mm and maximum lengths of  3600 mm of 1500 mm and maximum lengths of  3600 mm  1500 mm and maximum lengths of  3600 mm 1500 mm and maximum lengths of  3600 mm  mm and maximum lengths of  3600 mm mm and maximum lengths of  3600 mm  and maximum lengths of  3600 mm and maximum lengths of  3600 mm  maximum lengths of  3600 mm maximum lengths of  3600 mm  lengths of  3600 mm lengths of  3600 mm  of  3600 mm of  3600 mm   3600 mm  3600 mm 3600 mm  mm mm Class 1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum 1 pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum pressure systems. For Class 2 and higher pressure systems restrict minimum and maximum  systems. For Class 2 and higher pressure systems restrict minimum and maximum systems. For Class 2 and higher pressure systems restrict minimum and maximum  For Class 2 and higher pressure systems restrict minimum and maximum For Class 2 and higher pressure systems restrict minimum and maximum  Class 2 and higher pressure systems restrict minimum and maximum Class 2 and higher pressure systems restrict minimum and maximum  2 and higher pressure systems restrict minimum and maximum 2 and higher pressure systems restrict minimum and maximum  and higher pressure systems restrict minimum and maximum and higher pressure systems restrict minimum and maximum  higher pressure systems restrict minimum and maximum higher pressure systems restrict minimum and maximum  pressure systems restrict minimum and maximum pressure systems restrict minimum and maximum  systems restrict minimum and maximum systems restrict minimum and maximum  restrict minimum and maximum restrict minimum and maximum  minimum and maximum minimum and maximum  and maximum and maximum  maximum maximum lengths to 1200 mm. 8.6. ACOUSTIC DUCT LINING ACOUSTIC DUCT LINING 8.6.1. Provide 25 mm thick acoustic duct liner where shown on drawings and as follows: Provide 25 mm thick acoustic duct liner where shown on drawings and as follows: 8.6.1.1. Rectangular Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Rectangular Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Duct Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Liner:  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with   Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Permacote Linacoustic meeting ASTM C 1071 with air surface coated with Permacote Linacoustic meeting ASTM C 1071 with air surface coated with  Linacoustic meeting ASTM C 1071 with air surface coated with Linacoustic meeting ASTM C 1071 with air surface coated with  meeting ASTM C 1071 with air surface coated with meeting ASTM C 1071 with air surface coated with  ASTM C 1071 with air surface coated with ASTM C 1071 with air surface coated with  C 1071 with air surface coated with C 1071 with air surface coated with  1071 with air surface coated with 1071 with air surface coated with  with air surface coated with with air surface coated with  air surface coated with air surface coated with  surface coated with surface coated with  coated with coated with  with with acrylic coating treated with EPA registered anti-microbial agent proven to resist microbial growth  coating treated with EPA registered anti-microbial agent proven to resist microbial growth coating treated with EPA registered anti-microbial agent proven to resist microbial growth  treated with EPA registered anti-microbial agent proven to resist microbial growth treated with EPA registered anti-microbial agent proven to resist microbial growth  with EPA registered anti-microbial agent proven to resist microbial growth with EPA registered anti-microbial agent proven to resist microbial growth  EPA registered anti-microbial agent proven to resist microbial growth EPA registered anti-microbial agent proven to resist microbial growth  registered anti-microbial agent proven to resist microbial growth registered anti-microbial agent proven to resist microbial growth  anti-microbial agent proven to resist microbial growth anti-microbial agent proven to resist microbial growth  agent proven to resist microbial growth agent proven to resist microbial growth  proven to resist microbial growth proven to resist microbial growth  to resist microbial growth to resist microbial growth  resist microbial growth resist microbial growth  microbial growth microbial growth  growth growth as determined by ASTM G 21 and G 22. 8.6.1.2. Noise Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Noise Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance  Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Reduction Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance  Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance Coefficient:  .70 or higher based on "Type A mounting" and tested in accordance   .70 or higher based on "Type A mounting" and tested in accordance  .70 or higher based on "Type A mounting" and tested in accordance .70 or higher based on "Type A mounting" and tested in accordance  or higher based on "Type A mounting" and tested in accordance or higher based on "Type A mounting" and tested in accordance  higher based on "Type A mounting" and tested in accordance higher based on "Type A mounting" and tested in accordance  based on "Type A mounting" and tested in accordance based on "Type A mounting" and tested in accordance  on "Type A mounting" and tested in accordance on "Type A mounting" and tested in accordance  "Type A mounting" and tested in accordance "Type A mounting" and tested in accordance  A mounting" and tested in accordance A mounting" and tested in accordance  mounting" and tested in accordance mounting" and tested in accordance  and tested in accordance and tested in accordance  tested in accordance tested in accordance  in accordance in accordance  accordance accordance to ASTM C 423. 8.6.1.3. Adhesive: meeting ASTM C 916. Adhesive: meeting ASTM C 916. 8.6.1.4. Fasteners: Duct liner galvanized steel pins, welded or mechanically fastened. Fasteners: Duct liner galvanized steel pins, welded or mechanically fastened. 8.6.2. Round Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Round Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Duct Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Liner:  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air   Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Permacote Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air Spiracoustic, rigid preformed round liner, or Spiracoustic Plus with air  rigid preformed round liner, or Spiracoustic Plus with air rigid preformed round liner, or Spiracoustic Plus with air  preformed round liner, or Spiracoustic Plus with air preformed round liner, or Spiracoustic Plus with air  round liner, or Spiracoustic Plus with air round liner, or Spiracoustic Plus with air  liner, or Spiracoustic Plus with air liner, or Spiracoustic Plus with air  or Spiracoustic Plus with air or Spiracoustic Plus with air  Spiracoustic Plus with air Spiracoustic Plus with air  Plus with air Plus with air  with air with air  air air surface coated with acrylic coating treated with EPA register anti-microbial agent proven to resist  coated with acrylic coating treated with EPA register anti-microbial agent proven to resist coated with acrylic coating treated with EPA register anti-microbial agent proven to resist  with acrylic coating treated with EPA register anti-microbial agent proven to resist with acrylic coating treated with EPA register anti-microbial agent proven to resist  acrylic coating treated with EPA register anti-microbial agent proven to resist acrylic coating treated with EPA register anti-microbial agent proven to resist  coating treated with EPA register anti-microbial agent proven to resist coating treated with EPA register anti-microbial agent proven to resist  treated with EPA register anti-microbial agent proven to resist treated with EPA register anti-microbial agent proven to resist  with EPA register anti-microbial agent proven to resist with EPA register anti-microbial agent proven to resist  EPA register anti-microbial agent proven to resist EPA register anti-microbial agent proven to resist  register anti-microbial agent proven to resist register anti-microbial agent proven to resist  anti-microbial agent proven to resist anti-microbial agent proven to resist  agent proven to resist agent proven to resist  proven to resist proven to resist  to resist to resist  resist resist microbial growth as determined by ASTM G 21 and G 22. 8.6.2.1. Noise Reduction Coefficient of .70 as per ASTM C 423.  (Type A mounting) Noise Reduction Coefficient of .70 as per ASTM C 423.  (Type A mounting) 8.7. FIRE RATED DUCTING AND ENCLOSURES FIRE RATED DUCTING AND ENCLOSURES 8.7.1. Fabricate and install the ductwork according to the manufacturers written instructions and in Fabricate and install the ductwork according to the manufacturers written instructions and in  and install the ductwork according to the manufacturers written instructions and in and install the ductwork according to the manufacturers written instructions and in  install the ductwork according to the manufacturers written instructions and in install the ductwork according to the manufacturers written instructions and in  the ductwork according to the manufacturers written instructions and in the ductwork according to the manufacturers written instructions and in  ductwork according to the manufacturers written instructions and in ductwork according to the manufacturers written instructions and in  according to the manufacturers written instructions and in according to the manufacturers written instructions and in  to the manufacturers written instructions and in to the manufacturers written instructions and in  the manufacturers written instructions and in the manufacturers written instructions and in  manufacturers written instructions and in manufacturers written instructions and in  written instructions and in written instructions and in  instructions and in instructions and in  and in and in  in in accordance with the UL listing.  Use hangers, support rods and firestopping in accordance with the  with the UL listing.  Use hangers, support rods and firestopping in accordance with the with the UL listing.  Use hangers, support rods and firestopping in accordance with the  the UL listing.  Use hangers, support rods and firestopping in accordance with the the UL listing.  Use hangers, support rods and firestopping in accordance with the  UL listing.  Use hangers, support rods and firestopping in accordance with the UL listing.  Use hangers, support rods and firestopping in accordance with the  listing.  Use hangers, support rods and firestopping in accordance with the listing.  Use hangers, support rods and firestopping in accordance with the   Use hangers, support rods and firestopping in accordance with the  Use hangers, support rods and firestopping in accordance with the Use hangers, support rods and firestopping in accordance with the  hangers, support rods and firestopping in accordance with the hangers, support rods and firestopping in accordance with the  support rods and firestopping in accordance with the support rods and firestopping in accordance with the  rods and firestopping in accordance with the rods and firestopping in accordance with the  and firestopping in accordance with the and firestopping in accordance with the  firestopping in accordance with the firestopping in accordance with the  in accordance with the in accordance with the  accordance with the accordance with the  with the with the  the the UL listing. 8.7.2. All fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not All fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not fire dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not dampers shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not shall be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not be Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not Type-B or Type-C, unless otherwise noted. Type-A fire dampers are not  or Type-C, unless otherwise noted. Type-A fire dampers are not or Type-C, unless otherwise noted. Type-A fire dampers are not  Type-C, unless otherwise noted. Type-A fire dampers are not Type-C, unless otherwise noted. Type-A fire dampers are not  unless otherwise noted. Type-A fire dampers are not unless otherwise noted. Type-A fire dampers are not  otherwise noted. Type-A fire dampers are not otherwise noted. Type-A fire dampers are not  noted. Type-A fire dampers are not noted. Type-A fire dampers are not  Type-A fire dampers are not Type-A fire dampers are not  fire dampers are not fire dampers are not  dampers are not dampers are not  are not are not  not not acceptable. 8.8. SHEET METAL INSTALLATION SHEET METAL INSTALLATION 8.8.1. Provide acoustic insulation on supply air ductwork from discharge side of mechanical air volume Provide acoustic insulation on supply air ductwork from discharge side of mechanical air volume  acoustic insulation on supply air ductwork from discharge side of mechanical air volume acoustic insulation on supply air ductwork from discharge side of mechanical air volume  insulation on supply air ductwork from discharge side of mechanical air volume insulation on supply air ductwork from discharge side of mechanical air volume  on supply air ductwork from discharge side of mechanical air volume on supply air ductwork from discharge side of mechanical air volume  supply air ductwork from discharge side of mechanical air volume supply air ductwork from discharge side of mechanical air volume  air ductwork from discharge side of mechanical air volume air ductwork from discharge side of mechanical air volume  ductwork from discharge side of mechanical air volume ductwork from discharge side of mechanical air volume  from discharge side of mechanical air volume from discharge side of mechanical air volume  discharge side of mechanical air volume discharge side of mechanical air volume  side of mechanical air volume side of mechanical air volume  of mechanical air volume of mechanical air volume  mechanical air volume mechanical air volume  air volume air volume  volume volume control boxes and attenuators as follows: - 3000mm [10ft. - 0in.] for straight duct run box or - 1500mm [5ft. - 0in.] downstream of 1st elbow or - 1500mm [5ft. - 0in.] for each branch downstream of 1st tee. - From fan powered VAV box to last flexible duct connection 8.8.2. Frame and install motorized dampers. Unless shown otherwise, attached each motorized damper Frame and install motorized dampers. Unless shown otherwise, attached each motorized damper  and install motorized dampers. Unless shown otherwise, attached each motorized damper and install motorized dampers. Unless shown otherwise, attached each motorized damper  install motorized dampers. Unless shown otherwise, attached each motorized damper install motorized dampers. Unless shown otherwise, attached each motorized damper  motorized dampers. Unless shown otherwise, attached each motorized damper motorized dampers. Unless shown otherwise, attached each motorized damper  dampers. Unless shown otherwise, attached each motorized damper dampers. Unless shown otherwise, attached each motorized damper  Unless shown otherwise, attached each motorized damper Unless shown otherwise, attached each motorized damper  shown otherwise, attached each motorized damper shown otherwise, attached each motorized damper  otherwise, attached each motorized damper otherwise, attached each motorized damper  attached each motorized damper attached each motorized damper  each motorized damper each motorized damper  motorized damper motorized damper  damper damper module to the channel framing. 8.8.3. Provide frames in ductwork airflow stations. Provide frames in ductwork airflow stations. 8.8.4. Make provisions in ductwork and plenums for installation of duct type smoke detectors and other Make provisions in ductwork and plenums for installation of duct type smoke detectors and other  provisions in ductwork and plenums for installation of duct type smoke detectors and other provisions in ductwork and plenums for installation of duct type smoke detectors and other  in ductwork and plenums for installation of duct type smoke detectors and other in ductwork and plenums for installation of duct type smoke detectors and other  ductwork and plenums for installation of duct type smoke detectors and other ductwork and plenums for installation of duct type smoke detectors and other  and plenums for installation of duct type smoke detectors and other and plenums for installation of duct type smoke detectors and other  plenums for installation of duct type smoke detectors and other plenums for installation of duct type smoke detectors and other  for installation of duct type smoke detectors and other for installation of duct type smoke detectors and other  installation of duct type smoke detectors and other installation of duct type smoke detectors and other  of duct type smoke detectors and other of duct type smoke detectors and other  duct type smoke detectors and other duct type smoke detectors and other  type smoke detectors and other type smoke detectors and other  smoke detectors and other smoke detectors and other  detectors and other detectors and other  and other and other  other other control devices. 8.8.5. Provide neoprene isolation gaskets and nylon bolts at connections required for dissimilar metals. Provide neoprene isolation gaskets and nylon bolts at connections required for dissimilar metals. 8.8.6. Seal watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as Seal watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as  watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as watertight the bottom and sides of intake and exhaust ducts connected to exterior louvres as  the bottom and sides of intake and exhaust ducts connected to exterior louvres as the bottom and sides of intake and exhaust ducts connected to exterior louvres as  bottom and sides of intake and exhaust ducts connected to exterior louvres as bottom and sides of intake and exhaust ducts connected to exterior louvres as  and sides of intake and exhaust ducts connected to exterior louvres as and sides of intake and exhaust ducts connected to exterior louvres as  sides of intake and exhaust ducts connected to exterior louvres as sides of intake and exhaust ducts connected to exterior louvres as  of intake and exhaust ducts connected to exterior louvres as of intake and exhaust ducts connected to exterior louvres as  intake and exhaust ducts connected to exterior louvres as intake and exhaust ducts connected to exterior louvres as  and exhaust ducts connected to exterior louvres as and exhaust ducts connected to exterior louvres as  exhaust ducts connected to exterior louvres as exhaust ducts connected to exterior louvres as  ducts connected to exterior louvres as ducts connected to exterior louvres as  connected to exterior louvres as connected to exterior louvres as  to exterior louvres as to exterior louvres as  exterior louvres as exterior louvres as  louvres as louvres as  as as follows: - Intake: from louvre to air handling unit - Exhaust: from louvre to {2 metres} [6'-6"] upstream of louvre 8.9. ACOUSTIC DUCT LINING INSTALLATION ACOUSTIC DUCT LINING INSTALLATION 8.9.1. Seal all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable Seal all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable all leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable leading and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  and trailing edges and repair all rips or tears of acoustic duct liner with a suitable and trailing edges and repair all rips or tears of acoustic duct liner with a suitable  trailing edges and repair all rips or tears of acoustic duct liner with a suitable trailing edges and repair all rips or tears of acoustic duct liner with a suitable  edges and repair all rips or tears of acoustic duct liner with a suitable edges and repair all rips or tears of acoustic duct liner with a suitable  and repair all rips or tears of acoustic duct liner with a suitable and repair all rips or tears of acoustic duct liner with a suitable  repair all rips or tears of acoustic duct liner with a suitable repair all rips or tears of acoustic duct liner with a suitable  all rips or tears of acoustic duct liner with a suitable all rips or tears of acoustic duct liner with a suitable  rips or tears of acoustic duct liner with a suitable rips or tears of acoustic duct liner with a suitable  or tears of acoustic duct liner with a suitable or tears of acoustic duct liner with a suitable  tears of acoustic duct liner with a suitable tears of acoustic duct liner with a suitable  of acoustic duct liner with a suitable of acoustic duct liner with a suitable  acoustic duct liner with a suitable acoustic duct liner with a suitable  duct liner with a suitable duct liner with a suitable  liner with a suitable liner with a suitable  with a suitable with a suitable  a suitable a suitable  suitable suitable sealing compound similar to Johns-Manville Superseal. 8.9.2. Provide a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct Provide a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct a tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct tapered sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  sheet metal nose piece to hold the leading edge of acoustic duct liner and direct sheet metal nose piece to hold the leading edge of acoustic duct liner and direct  metal nose piece to hold the leading edge of acoustic duct liner and direct metal nose piece to hold the leading edge of acoustic duct liner and direct  nose piece to hold the leading edge of acoustic duct liner and direct nose piece to hold the leading edge of acoustic duct liner and direct  piece to hold the leading edge of acoustic duct liner and direct piece to hold the leading edge of acoustic duct liner and direct  to hold the leading edge of acoustic duct liner and direct to hold the leading edge of acoustic duct liner and direct  hold the leading edge of acoustic duct liner and direct hold the leading edge of acoustic duct liner and direct  the leading edge of acoustic duct liner and direct the leading edge of acoustic duct liner and direct  leading edge of acoustic duct liner and direct leading edge of acoustic duct liner and direct  edge of acoustic duct liner and direct edge of acoustic duct liner and direct  of acoustic duct liner and direct of acoustic duct liner and direct  acoustic duct liner and direct acoustic duct liner and direct  duct liner and direct duct liner and direct  liner and direct liner and direct  and direct and direct  direct direct the air over the edge. 8.10. TESTING TESTING 8.10.1. Pressure test ductwork in accordance with the outlines and classification described in the SMACNA, Pressure test ductwork in accordance with the outlines and classification described in the SMACNA,  test ductwork in accordance with the outlines and classification described in the SMACNA, test ductwork in accordance with the outlines and classification described in the SMACNA,  ductwork in accordance with the outlines and classification described in the SMACNA, ductwork in accordance with the outlines and classification described in the SMACNA,  in accordance with the outlines and classification described in the SMACNA, in accordance with the outlines and classification described in the SMACNA,  accordance with the outlines and classification described in the SMACNA, accordance with the outlines and classification described in the SMACNA,  with the outlines and classification described in the SMACNA, with the outlines and classification described in the SMACNA,  the outlines and classification described in the SMACNA, the outlines and classification described in the SMACNA,  outlines and classification described in the SMACNA, outlines and classification described in the SMACNA,  and classification described in the SMACNA, and classification described in the SMACNA,  classification described in the SMACNA, classification described in the SMACNA,  described in the SMACNA, described in the SMACNA,  in the SMACNA, in the SMACNA,  the SMACNA, the SMACNA,  SMACNA, SMACNA, HVAC Duct Leakage Test manual. 8.10.2. All supply air ductwork shall be pressure tested. All supply air ductwork shall be pressure tested. 8.10.3. Random testing of approximately 15% of other ductwork shall be conducted when requested by Random testing of approximately 15% of other ductwork shall be conducted when requested by  testing of approximately 15% of other ductwork shall be conducted when requested by testing of approximately 15% of other ductwork shall be conducted when requested by  of approximately 15% of other ductwork shall be conducted when requested by of approximately 15% of other ductwork shall be conducted when requested by  approximately 15% of other ductwork shall be conducted when requested by approximately 15% of other ductwork shall be conducted when requested by  15% of other ductwork shall be conducted when requested by 15% of other ductwork shall be conducted when requested by  of other ductwork shall be conducted when requested by of other ductwork shall be conducted when requested by  other ductwork shall be conducted when requested by other ductwork shall be conducted when requested by  ductwork shall be conducted when requested by ductwork shall be conducted when requested by  shall be conducted when requested by shall be conducted when requested by  be conducted when requested by be conducted when requested by  conducted when requested by conducted when requested by  when requested by when requested by  requested by requested by  by by Consultant. 8.10.4. Failed joints shall be repaired and retested. Failed joints shall be repaired and retested. 8.10.5. Additional testing will be required if random testing reveals failures. Additional testing will be required if random testing reveals failures. 8.10.6. The leakage amount shall not exceed the allotted amount for the pressure class.  The test The leakage amount shall not exceed the allotted amount for the pressure class.  The test  leakage amount shall not exceed the allotted amount for the pressure class.  The test leakage amount shall not exceed the allotted amount for the pressure class.  The test  amount shall not exceed the allotted amount for the pressure class.  The test amount shall not exceed the allotted amount for the pressure class.  The test  shall not exceed the allotted amount for the pressure class.  The test shall not exceed the allotted amount for the pressure class.  The test  not exceed the allotted amount for the pressure class.  The test not exceed the allotted amount for the pressure class.  The test  exceed the allotted amount for the pressure class.  The test exceed the allotted amount for the pressure class.  The test  the allotted amount for the pressure class.  The test the allotted amount for the pressure class.  The test  allotted amount for the pressure class.  The test allotted amount for the pressure class.  The test  amount for the pressure class.  The test amount for the pressure class.  The test  for the pressure class.  The test for the pressure class.  The test  the pressure class.  The test the pressure class.  The test  pressure class.  The test pressure class.  The test  class.  The test class.  The test   The test  The test The test  test test pressures shall be based on the static pressure for each fan. 8.10.7. Repair duct and retest where air leakage exceeds the specified limits. Repair duct and retest where air leakage exceeds the specified limits. 8.10.8. Make good all audible leakage, whether test is within limit specified or not. Make good all audible leakage, whether test is within limit specified or not. 8.10.9. Provide calibrated tester, connection hoses, temporary plugs, etc., as required. Provide calibrated tester, connection hoses, temporary plugs, etc., as required. 8.11. CLEAN UP CLEAN UP 8.11.1. Vacuum clean the inside of all air handling systems, including fans, plenums, ducts, coils and Vacuum clean the inside of all air handling systems, including fans, plenums, ducts, coils and  clean the inside of all air handling systems, including fans, plenums, ducts, coils and clean the inside of all air handling systems, including fans, plenums, ducts, coils and  the inside of all air handling systems, including fans, plenums, ducts, coils and the inside of all air handling systems, including fans, plenums, ducts, coils and  inside of all air handling systems, including fans, plenums, ducts, coils and inside of all air handling systems, including fans, plenums, ducts, coils and  of all air handling systems, including fans, plenums, ducts, coils and of all air handling systems, including fans, plenums, ducts, coils and  all air handling systems, including fans, plenums, ducts, coils and all air handling systems, including fans, plenums, ducts, coils and  air handling systems, including fans, plenums, ducts, coils and air handling systems, including fans, plenums, ducts, coils and  handling systems, including fans, plenums, ducts, coils and handling systems, including fans, plenums, ducts, coils and  systems, including fans, plenums, ducts, coils and systems, including fans, plenums, ducts, coils and  including fans, plenums, ducts, coils and including fans, plenums, ducts, coils and  fans, plenums, ducts, coils and fans, plenums, ducts, coils and  plenums, ducts, coils and plenums, ducts, coils and  ducts, coils and ducts, coils and  coils and coils and  and and terminal units to ensure that they are free from debris and dust. 9. TESTING, ADJUSTING, AND BALANCING TESTING, ADJUSTING, AND BALANCING 9.1. Balancing contractor shall be qualified by the following: Balancing contractor shall be qualified by the following: 9.1.1. Associated Air Balance Council (AABC) National Standards for Total System Balancing, NM-1 Associated Air Balance Council (AABC) National Standards for Total System Balancing, NM-1 9.1.2. National Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing National Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing Council (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing (NBC) Certified Air Balancing Specifications and Certified Hydronic Balancing  Certified Air Balancing Specifications and Certified Hydronic Balancing Certified Air Balancing Specifications and Certified Hydronic Balancing  Air Balancing Specifications and Certified Hydronic Balancing Air Balancing Specifications and Certified Hydronic Balancing  Balancing Specifications and Certified Hydronic Balancing Balancing Specifications and Certified Hydronic Balancing  Specifications and Certified Hydronic Balancing Specifications and Certified Hydronic Balancing  and Certified Hydronic Balancing and Certified Hydronic Balancing  Certified Hydronic Balancing Certified Hydronic Balancing  Hydronic Balancing Hydronic Balancing  Balancing Balancing Specifications 9.1.3. National Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, National Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Environmental Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Balancing Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting, Bureau (NEBB) TABES Proceedural Standard for Testing, Adjusting,  (NEBB) TABES Proceedural Standard for Testing, Adjusting, (NEBB) TABES Proceedural Standard for Testing, Adjusting,  TABES Proceedural Standard for Testing, Adjusting, TABES Proceedural Standard for Testing, Adjusting,  Proceedural Standard for Testing, Adjusting, Proceedural Standard for Testing, Adjusting,  Standard for Testing, Adjusting, Standard for Testing, Adjusting,  for Testing, Adjusting, for Testing, Adjusting,  Testing, Adjusting, Testing, Adjusting,  Adjusting, Adjusting, and Balancing Environmental Systems 9.1.4. Sheet Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Sheet Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Metal and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems and Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Air Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems Conditioning Contractors National Association (SMACNA) HVAC TAB HVAC Systems  Contractors National Association (SMACNA) HVAC TAB HVAC Systems Contractors National Association (SMACNA) HVAC TAB HVAC Systems  National Association (SMACNA) HVAC TAB HVAC Systems National Association (SMACNA) HVAC TAB HVAC Systems  Association (SMACNA) HVAC TAB HVAC Systems Association (SMACNA) HVAC TAB HVAC Systems  (SMACNA) HVAC TAB HVAC Systems (SMACNA) HVAC TAB HVAC Systems  HVAC TAB HVAC Systems HVAC TAB HVAC Systems  TAB HVAC Systems TAB HVAC Systems  HVAC Systems HVAC Systems  Systems Systems - Testing, Adjusting and Balancing 9.2. Balancing contractor shall be one of: Balancing contractor shall be one of: - Troup Engineering Services Inc. - Air Audit - Dynamic     9.3. List selected balancing contractor on tender form.  Balancing scope of work shall include water and List selected balancing contractor on tender form.  Balancing scope of work shall include water and  selected balancing contractor on tender form.  Balancing scope of work shall include water and selected balancing contractor on tender form.  Balancing scope of work shall include water and  balancing contractor on tender form.  Balancing scope of work shall include water and balancing contractor on tender form.  Balancing scope of work shall include water and  contractor on tender form.  Balancing scope of work shall include water and contractor on tender form.  Balancing scope of work shall include water and  on tender form.  Balancing scope of work shall include water and on tender form.  Balancing scope of work shall include water and  tender form.  Balancing scope of work shall include water and tender form.  Balancing scope of work shall include water and  form.  Balancing scope of work shall include water and form.  Balancing scope of work shall include water and   Balancing scope of work shall include water and  Balancing scope of work shall include water and Balancing scope of work shall include water and  scope of work shall include water and scope of work shall include water and  of work shall include water and of work shall include water and  work shall include water and work shall include water and  shall include water and shall include water and  include water and include water and  water and water and  and and air side balancing of all equipment, ductwork and terminal devices provided as part of this contract,  side balancing of all equipment, ductwork and terminal devices provided as part of this contract, side balancing of all equipment, ductwork and terminal devices provided as part of this contract,  balancing of all equipment, ductwork and terminal devices provided as part of this contract, balancing of all equipment, ductwork and terminal devices provided as part of this contract,  of all equipment, ductwork and terminal devices provided as part of this contract, of all equipment, ductwork and terminal devices provided as part of this contract,  all equipment, ductwork and terminal devices provided as part of this contract, all equipment, ductwork and terminal devices provided as part of this contract,  equipment, ductwork and terminal devices provided as part of this contract, equipment, ductwork and terminal devices provided as part of this contract,  ductwork and terminal devices provided as part of this contract, ductwork and terminal devices provided as part of this contract,  and terminal devices provided as part of this contract, and terminal devices provided as part of this contract,  terminal devices provided as part of this contract, terminal devices provided as part of this contract,  devices provided as part of this contract, devices provided as part of this contract,  provided as part of this contract, provided as part of this contract,  as part of this contract, as part of this contract,  part of this contract, part of this contract,  of this contract, of this contract,  this contract, this contract,  contract, contract, as well as base building equipment revised by this contract. 9.4. Balance as listed on mechanical drawings. Balance as listed on mechanical drawings. 9.5. Balance to the following tolerances of design values: Balance to the following tolerances of design values: 9.5.1. HVAC systems: +/- 5% HVAC systems: +/- 5% 9.5.2. Hydronic System: +/- 10% Hydronic System: +/- 10% 9.5.3. Refrigeration Systems: +/- 10% Refrigeration Systems: +/- 10% 9.5.4. Measured volumes to be accurate to with 2% of actual volumes. Measured volumes to be accurate to with 2% of actual volumes. 9.6. Instruments Instruments 9.6.1. Prior to balancing, submit to owner representation a list of instruments to be used together with Prior to balancing, submit to owner representation a list of instruments to be used together with  to balancing, submit to owner representation a list of instruments to be used together with to balancing, submit to owner representation a list of instruments to be used together with  balancing, submit to owner representation a list of instruments to be used together with balancing, submit to owner representation a list of instruments to be used together with  submit to owner representation a list of instruments to be used together with submit to owner representation a list of instruments to be used together with  to owner representation a list of instruments to be used together with to owner representation a list of instruments to be used together with  owner representation a list of instruments to be used together with owner representation a list of instruments to be used together with  representation a list of instruments to be used together with representation a list of instruments to be used together with  a list of instruments to be used together with a list of instruments to be used together with  list of instruments to be used together with list of instruments to be used together with  of instruments to be used together with of instruments to be used together with  instruments to be used together with instruments to be used together with  to be used together with to be used together with  be used together with be used together with  used together with used together with  together with together with  with with matching serial numbers. 9.6.2. Calibrate instruments in accordance with requirements of most stringent of referenced standard for Calibrate instruments in accordance with requirements of most stringent of referenced standard for  instruments in accordance with requirements of most stringent of referenced standard for instruments in accordance with requirements of most stringent of referenced standard for  in accordance with requirements of most stringent of referenced standard for in accordance with requirements of most stringent of referenced standard for  accordance with requirements of most stringent of referenced standard for accordance with requirements of most stringent of referenced standard for  with requirements of most stringent of referenced standard for with requirements of most stringent of referenced standard for  requirements of most stringent of referenced standard for requirements of most stringent of referenced standard for  of most stringent of referenced standard for of most stringent of referenced standard for  most stringent of referenced standard for most stringent of referenced standard for  stringent of referenced standard for stringent of referenced standard for  of referenced standard for of referenced standard for  referenced standard for referenced standard for  standard for standard for  for for applicable system. 9.6.3. Calibrate instruments with (3) months of balancing and provide certificate of calibration to owner's Calibrate instruments with (3) months of balancing and provide certificate of calibration to owner's  instruments with (3) months of balancing and provide certificate of calibration to owner's instruments with (3) months of balancing and provide certificate of calibration to owner's  with (3) months of balancing and provide certificate of calibration to owner's with (3) months of balancing and provide certificate of calibration to owner's  (3) months of balancing and provide certificate of calibration to owner's (3) months of balancing and provide certificate of calibration to owner's  months of balancing and provide certificate of calibration to owner's months of balancing and provide certificate of calibration to owner's  of balancing and provide certificate of calibration to owner's of balancing and provide certificate of calibration to owner's  balancing and provide certificate of calibration to owner's balancing and provide certificate of calibration to owner's  and provide certificate of calibration to owner's and provide certificate of calibration to owner's  provide certificate of calibration to owner's provide certificate of calibration to owner's  certificate of calibration to owner's certificate of calibration to owner's  of calibration to owner's of calibration to owner's  calibration to owner's calibration to owner's  to owner's to owner's  owner's owner's representative. 9.7. Submit balancing report in triplicate to the consultant and the owner, indicating terminal design and Submit balancing report in triplicate to the consultant and the owner, indicating terminal design and  balancing report in triplicate to the consultant and the owner, indicating terminal design and balancing report in triplicate to the consultant and the owner, indicating terminal design and  report in triplicate to the consultant and the owner, indicating terminal design and report in triplicate to the consultant and the owner, indicating terminal design and  in triplicate to the consultant and the owner, indicating terminal design and in triplicate to the consultant and the owner, indicating terminal design and  triplicate to the consultant and the owner, indicating terminal design and triplicate to the consultant and the owner, indicating terminal design and  to the consultant and the owner, indicating terminal design and to the consultant and the owner, indicating terminal design and  the consultant and the owner, indicating terminal design and the consultant and the owner, indicating terminal design and  consultant and the owner, indicating terminal design and consultant and the owner, indicating terminal design and  and the owner, indicating terminal design and and the owner, indicating terminal design and  the owner, indicating terminal design and the owner, indicating terminal design and  owner, indicating terminal design and owner, indicating terminal design and  indicating terminal design and indicating terminal design and  terminal design and terminal design and  design and design and  and and measured flow rates. 10. FIRE PROTECTION  FIRE PROTECTION  10.1. Provide all labour, materials, products, equipment and services to supply and install the fire Provide all labour, materials, products, equipment and services to supply and install the fire  all labour, materials, products, equipment and services to supply and install the fire all labour, materials, products, equipment and services to supply and install the fire  labour, materials, products, equipment and services to supply and install the fire labour, materials, products, equipment and services to supply and install the fire  materials, products, equipment and services to supply and install the fire materials, products, equipment and services to supply and install the fire  products, equipment and services to supply and install the fire products, equipment and services to supply and install the fire  equipment and services to supply and install the fire equipment and services to supply and install the fire  and services to supply and install the fire and services to supply and install the fire  services to supply and install the fire services to supply and install the fire  to supply and install the fire to supply and install the fire  supply and install the fire supply and install the fire  and install the fire and install the fire  install the fire install the fire  the fire the fire  fire fire protection system indicated on the Drawings and specified in this Section of the Specifications.  10.2. Installation shall be in compliance with national fire protection association NFPA-13, NFPA-14, other Installation shall be in compliance with national fire protection association NFPA-13, NFPA-14, other  shall be in compliance with national fire protection association NFPA-13, NFPA-14, other shall be in compliance with national fire protection association NFPA-13, NFPA-14, other  be in compliance with national fire protection association NFPA-13, NFPA-14, other be in compliance with national fire protection association NFPA-13, NFPA-14, other  in compliance with national fire protection association NFPA-13, NFPA-14, other in compliance with national fire protection association NFPA-13, NFPA-14, other  compliance with national fire protection association NFPA-13, NFPA-14, other compliance with national fire protection association NFPA-13, NFPA-14, other  with national fire protection association NFPA-13, NFPA-14, other with national fire protection association NFPA-13, NFPA-14, other  national fire protection association NFPA-13, NFPA-14, other national fire protection association NFPA-13, NFPA-14, other  fire protection association NFPA-13, NFPA-14, other fire protection association NFPA-13, NFPA-14, other  protection association NFPA-13, NFPA-14, other protection association NFPA-13, NFPA-14, other  association NFPA-13, NFPA-14, other association NFPA-13, NFPA-14, other  NFPA-13, NFPA-14, other NFPA-13, NFPA-14, other  NFPA-14, other NFPA-14, other  other other related applicable NFPA standards, governing authorities, and Owner's/Landlord's insurance underwriter.   10.3. All components shall be ULC listed and FM approved.  Sprinkler installation shall be by All components shall be ULC listed and FM approved.  Sprinkler installation shall be by  components shall be ULC listed and FM approved.  Sprinkler installation shall be by components shall be ULC listed and FM approved.  Sprinkler installation shall be by  shall be ULC listed and FM approved.  Sprinkler installation shall be by shall be ULC listed and FM approved.  Sprinkler installation shall be by  be ULC listed and FM approved.  Sprinkler installation shall be by be ULC listed and FM approved.  Sprinkler installation shall be by  ULC listed and FM approved.  Sprinkler installation shall be by ULC listed and FM approved.  Sprinkler installation shall be by  listed and FM approved.  Sprinkler installation shall be by listed and FM approved.  Sprinkler installation shall be by  and FM approved.  Sprinkler installation shall be by and FM approved.  Sprinkler installation shall be by  FM approved.  Sprinkler installation shall be by FM approved.  Sprinkler installation shall be by  approved.  Sprinkler installation shall be by approved.  Sprinkler installation shall be by   Sprinkler installation shall be by  Sprinkler installation shall be by Sprinkler installation shall be by  installation shall be by installation shall be by  shall be by shall be by  be by be by  by by Owner's/Landlord's approved contractor and paid for under this contract.  10.4. The contractor shall be responsible for the installation of the fire protection systems and for The contractor shall be responsible for the installation of the fire protection systems and for  contractor shall be responsible for the installation of the fire protection systems and for contractor shall be responsible for the installation of the fire protection systems and for  shall be responsible for the installation of the fire protection systems and for shall be responsible for the installation of the fire protection systems and for  be responsible for the installation of the fire protection systems and for be responsible for the installation of the fire protection systems and for  responsible for the installation of the fire protection systems and for responsible for the installation of the fire protection systems and for  for the installation of the fire protection systems and for for the installation of the fire protection systems and for  the installation of the fire protection systems and for the installation of the fire protection systems and for  installation of the fire protection systems and for installation of the fire protection systems and for  of the fire protection systems and for of the fire protection systems and for  the fire protection systems and for the fire protection systems and for  fire protection systems and for fire protection systems and for  protection systems and for protection systems and for  systems and for systems and for  and for and for  for for coordination with all other trades. Before commencing work, examine the site and the work of the    with all other trades. Before commencing work, examine the site and the work of the   with all other trades. Before commencing work, examine the site and the work of the    all other trades. Before commencing work, examine the site and the work of the   all other trades. Before commencing work, examine the site and the work of the    other trades. Before commencing work, examine the site and the work of the   other trades. Before commencing work, examine the site and the work of the    trades. Before commencing work, examine the site and the work of the   trades. Before commencing work, examine the site and the work of the    Before commencing work, examine the site and the work of the   Before commencing work, examine the site and the work of the    commencing work, examine the site and the work of the   commencing work, examine the site and the work of the    work, examine the site and the work of the   work, examine the site and the work of the    examine the site and the work of the   examine the site and the work of the    the site and the work of the   the site and the work of the    site and the work of the   site and the work of the    and the work of the   and the work of the    the work of the   the work of the    work of the   work of the    of the   of the    the   the   other trades and report at once to the engineer any defect or interference affecting the completion  trades and report at once to the engineer any defect or interference affecting the completion trades and report at once to the engineer any defect or interference affecting the completion  and report at once to the engineer any defect or interference affecting the completion and report at once to the engineer any defect or interference affecting the completion  report at once to the engineer any defect or interference affecting the completion report at once to the engineer any defect or interference affecting the completion  at once to the engineer any defect or interference affecting the completion at once to the engineer any defect or interference affecting the completion  once to the engineer any defect or interference affecting the completion once to the engineer any defect or interference affecting the completion  to the engineer any defect or interference affecting the completion to the engineer any defect or interference affecting the completion  the engineer any defect or interference affecting the completion the engineer any defect or interference affecting the completion  engineer any defect or interference affecting the completion engineer any defect or interference affecting the completion  any defect or interference affecting the completion any defect or interference affecting the completion  defect or interference affecting the completion defect or interference affecting the completion  or interference affecting the completion or interference affecting the completion  interference affecting the completion interference affecting the completion  affecting the completion affecting the completion  the completion the completion  completion completion of the work, or the guarantee of this contractor. 10.5. Provide shop drawings for all material and equipment to be used before start of project. Data Provide shop drawings for all material and equipment to be used before start of project. Data  shop drawings for all material and equipment to be used before start of project. Data shop drawings for all material and equipment to be used before start of project. Data  drawings for all material and equipment to be used before start of project. Data drawings for all material and equipment to be used before start of project. Data  for all material and equipment to be used before start of project. Data for all material and equipment to be used before start of project. Data  all material and equipment to be used before start of project. Data all material and equipment to be used before start of project. Data  material and equipment to be used before start of project. Data material and equipment to be used before start of project. Data  and equipment to be used before start of project. Data and equipment to be used before start of project. Data  equipment to be used before start of project. Data equipment to be used before start of project. Data  to be used before start of project. Data to be used before start of project. Data  be used before start of project. Data be used before start of project. Data  used before start of project. Data used before start of project. Data  before start of project. Data before start of project. Data  start of project. Data start of project. Data  of project. Data of project. Data  project. Data project. Data  Data Data sheets include the following but are not limited to: - Pipe and fittings - Sprinklers - Hangers - All valves, switches and devices 10.6. At completion of project, fire protection contractor will provide a certification letter confirming At completion of project, fire protection contractor will provide a certification letter confirming  completion of project, fire protection contractor will provide a certification letter confirming completion of project, fire protection contractor will provide a certification letter confirming  of project, fire protection contractor will provide a certification letter confirming of project, fire protection contractor will provide a certification letter confirming  project, fire protection contractor will provide a certification letter confirming project, fire protection contractor will provide a certification letter confirming  fire protection contractor will provide a certification letter confirming fire protection contractor will provide a certification letter confirming  protection contractor will provide a certification letter confirming protection contractor will provide a certification letter confirming  contractor will provide a certification letter confirming contractor will provide a certification letter confirming  will provide a certification letter confirming will provide a certification letter confirming  provide a certification letter confirming provide a certification letter confirming  a certification letter confirming a certification letter confirming  certification letter confirming certification letter confirming  letter confirming letter confirming  confirming confirming commissioning of all fire protection systems under this contract are in functioning order.  10.7. FIRE PROTECTION PIPING FIRE PROTECTION PIPING 10.7.1. Fire lines shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic Fire lines shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  lines shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic lines shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic shall be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic be ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic ASTM A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic A-53 Schedule 40 with threaded cast iron, malleable iron, or Victaulic  Schedule 40 with threaded cast iron, malleable iron, or Victaulic Schedule 40 with threaded cast iron, malleable iron, or Victaulic  40 with threaded cast iron, malleable iron, or Victaulic 40 with threaded cast iron, malleable iron, or Victaulic  with threaded cast iron, malleable iron, or Victaulic with threaded cast iron, malleable iron, or Victaulic  threaded cast iron, malleable iron, or Victaulic threaded cast iron, malleable iron, or Victaulic  cast iron, malleable iron, or Victaulic cast iron, malleable iron, or Victaulic  iron, malleable iron, or Victaulic iron, malleable iron, or Victaulic  malleable iron, or Victaulic malleable iron, or Victaulic  iron, or Victaulic iron, or Victaulic  or Victaulic or Victaulic  Victaulic Victaulic fittings.   10.7.2. For pipe 40mm [1-1/2"] and larger - Sch. 10 steel pipe (sprinkler system only) For pipe 40mm [1-1/2"] and larger - Sch. 10 steel pipe (sprinkler system only) 10.7.3. For pipe 30mm [1-1/4"] and smaller - SCh. 40 steel pipe For pipe 30mm [1-1/4"] and smaller - SCh. 40 steel pipe 10.7.4. For pipe 150 mm [6 in.] or larger piping in concealed areas, provide welded steel piping. For pipe 150 mm [6 in.] or larger piping in concealed areas, provide welded steel piping. 10.7.5. All threaded pipe to be Sch. 40 steel pipe. All threaded pipe to be Sch. 40 steel pipe. 10.7.6. All break arms to be 25mm [1"] pipe. All break arms to be 25mm [1"] pipe. 10.7.7. Supply and install all hangers and supports in accordance to NFPA 13 Supply and install all hangers and supports in accordance to NFPA 13 10.7.8. Fire protection contractor to include for offsets in sprinkler piping and supply and installation of Fire protection contractor to include for offsets in sprinkler piping and supply and installation of  protection contractor to include for offsets in sprinkler piping and supply and installation of protection contractor to include for offsets in sprinkler piping and supply and installation of  contractor to include for offsets in sprinkler piping and supply and installation of contractor to include for offsets in sprinkler piping and supply and installation of  to include for offsets in sprinkler piping and supply and installation of to include for offsets in sprinkler piping and supply and installation of  include for offsets in sprinkler piping and supply and installation of include for offsets in sprinkler piping and supply and installation of  for offsets in sprinkler piping and supply and installation of for offsets in sprinkler piping and supply and installation of  offsets in sprinkler piping and supply and installation of offsets in sprinkler piping and supply and installation of  in sprinkler piping and supply and installation of in sprinkler piping and supply and installation of  sprinkler piping and supply and installation of sprinkler piping and supply and installation of  piping and supply and installation of piping and supply and installation of  and supply and installation of and supply and installation of  supply and installation of supply and installation of  and installation of and installation of  installation of installation of  of of trapeze hangers where required.  10.7.9. Provide low point drains on all trapped portions of pipe in all ordnance to NFPA 13, 14. Provide low point drains on all trapped portions of pipe in all ordnance to NFPA 13, 14. 10.8. SPRINKLER SYSTEM  SPRINKLER SYSTEM  10.8.1. Sprinkler shop drawings including hydraulic calculations shall be submitted to mechanical consultant Sprinkler shop drawings including hydraulic calculations shall be submitted to mechanical consultant  shop drawings including hydraulic calculations shall be submitted to mechanical consultant shop drawings including hydraulic calculations shall be submitted to mechanical consultant  drawings including hydraulic calculations shall be submitted to mechanical consultant drawings including hydraulic calculations shall be submitted to mechanical consultant  including hydraulic calculations shall be submitted to mechanical consultant including hydraulic calculations shall be submitted to mechanical consultant  hydraulic calculations shall be submitted to mechanical consultant hydraulic calculations shall be submitted to mechanical consultant  calculations shall be submitted to mechanical consultant calculations shall be submitted to mechanical consultant  shall be submitted to mechanical consultant shall be submitted to mechanical consultant  be submitted to mechanical consultant be submitted to mechanical consultant  submitted to mechanical consultant submitted to mechanical consultant  to mechanical consultant to mechanical consultant  mechanical consultant mechanical consultant  consultant consultant in duplicate for review.  Drawings and calculations shall be certified by a Professional Engineer.  10.8.2. Coordinate head locations with final reflected ceiling plans and other ceiling mounted components. Coordinate head locations with final reflected ceiling plans and other ceiling mounted components.  head locations with final reflected ceiling plans and other ceiling mounted components. head locations with final reflected ceiling plans and other ceiling mounted components.  locations with final reflected ceiling plans and other ceiling mounted components. locations with final reflected ceiling plans and other ceiling mounted components.  with final reflected ceiling plans and other ceiling mounted components. with final reflected ceiling plans and other ceiling mounted components.  final reflected ceiling plans and other ceiling mounted components. final reflected ceiling plans and other ceiling mounted components.  reflected ceiling plans and other ceiling mounted components. reflected ceiling plans and other ceiling mounted components.  ceiling plans and other ceiling mounted components. ceiling plans and other ceiling mounted components.  plans and other ceiling mounted components. plans and other ceiling mounted components.  and other ceiling mounted components. and other ceiling mounted components.  other ceiling mounted components. other ceiling mounted components.  ceiling mounted components. ceiling mounted components.  mounted components. mounted components.  components. components. Adjust new and existing sprinkler piping and heads to conform to new ceiling heights.  10.8.3. For existing systems, sprinkler and life safety systems shall remain in service at all times.  If shut For existing systems, sprinkler and life safety systems shall remain in service at all times.  If shut  existing systems, sprinkler and life safety systems shall remain in service at all times.  If shut existing systems, sprinkler and life safety systems shall remain in service at all times.  If shut  systems, sprinkler and life safety systems shall remain in service at all times.  If shut systems, sprinkler and life safety systems shall remain in service at all times.  If shut  sprinkler and life safety systems shall remain in service at all times.  If shut sprinkler and life safety systems shall remain in service at all times.  If shut  and life safety systems shall remain in service at all times.  If shut and life safety systems shall remain in service at all times.  If shut  life safety systems shall remain in service at all times.  If shut life safety systems shall remain in service at all times.  If shut  safety systems shall remain in service at all times.  If shut safety systems shall remain in service at all times.  If shut  systems shall remain in service at all times.  If shut systems shall remain in service at all times.  If shut  shall remain in service at all times.  If shut shall remain in service at all times.  If shut  remain in service at all times.  If shut remain in service at all times.  If shut  in service at all times.  If shut in service at all times.  If shut  service at all times.  If shut service at all times.  If shut  at all times.  If shut at all times.  If shut  all times.  If shut all times.  If shut  times.  If shut times.  If shut   If shut  If shut If shut  shut shut down is required, notify owner and local authorities 48 hours prior to this requirement.  10.8.4. Sprinkler heads shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the Sprinkler heads shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the  heads shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the heads shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the  shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the shall be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the  be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the be Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the  Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the Viking, Reliable, Tyco or other approved ULC listed manufactures meeting the  Reliable, Tyco or other approved ULC listed manufactures meeting the Reliable, Tyco or other approved ULC listed manufactures meeting the  Tyco or other approved ULC listed manufactures meeting the Tyco or other approved ULC listed manufactures meeting the  or other approved ULC listed manufactures meeting the or other approved ULC listed manufactures meeting the  other approved ULC listed manufactures meeting the other approved ULC listed manufactures meeting the  approved ULC listed manufactures meeting the approved ULC listed manufactures meeting the  ULC listed manufactures meeting the ULC listed manufactures meeting the  listed manufactures meeting the listed manufactures meeting the  manufactures meeting the manufactures meeting the  meeting the meeting the  the the type, flow characteristic and finish as noted on the drawing schedule. Confirm sprinkler manufacturer  flow characteristic and finish as noted on the drawing schedule. Confirm sprinkler manufacturer flow characteristic and finish as noted on the drawing schedule. Confirm sprinkler manufacturer  characteristic and finish as noted on the drawing schedule. Confirm sprinkler manufacturer characteristic and finish as noted on the drawing schedule. Confirm sprinkler manufacturer  and finish as noted on the drawing schedule. Confirm sprinkler manufacturer and finish as noted on the drawing schedule. Confirm sprinkler manufacturer  finish as noted on the drawing schedule. Confirm sprinkler manufacturer finish as noted on the drawing schedule. Confirm sprinkler manufacturer  as noted on the drawing schedule. Confirm sprinkler manufacturer as noted on the drawing schedule. Confirm sprinkler manufacturer  noted on the drawing schedule. Confirm sprinkler manufacturer noted on the drawing schedule. Confirm sprinkler manufacturer  on the drawing schedule. Confirm sprinkler manufacturer on the drawing schedule. Confirm sprinkler manufacturer  the drawing schedule. Confirm sprinkler manufacturer the drawing schedule. Confirm sprinkler manufacturer  drawing schedule. Confirm sprinkler manufacturer drawing schedule. Confirm sprinkler manufacturer  schedule. Confirm sprinkler manufacturer schedule. Confirm sprinkler manufacturer  Confirm sprinkler manufacturer Confirm sprinkler manufacturer  sprinkler manufacturer sprinkler manufacturer  manufacturer manufacturer with this consultant prior to commencing work.    10.8.5. Provide sprinkler head box complete with spare heads as well as all signs and charts as per NFPA Provide sprinkler head box complete with spare heads as well as all signs and charts as per NFPA  sprinkler head box complete with spare heads as well as all signs and charts as per NFPA sprinkler head box complete with spare heads as well as all signs and charts as per NFPA  head box complete with spare heads as well as all signs and charts as per NFPA head box complete with spare heads as well as all signs and charts as per NFPA  box complete with spare heads as well as all signs and charts as per NFPA box complete with spare heads as well as all signs and charts as per NFPA  complete with spare heads as well as all signs and charts as per NFPA complete with spare heads as well as all signs and charts as per NFPA  with spare heads as well as all signs and charts as per NFPA with spare heads as well as all signs and charts as per NFPA  spare heads as well as all signs and charts as per NFPA spare heads as well as all signs and charts as per NFPA  heads as well as all signs and charts as per NFPA heads as well as all signs and charts as per NFPA  as well as all signs and charts as per NFPA as well as all signs and charts as per NFPA  well as all signs and charts as per NFPA well as all signs and charts as per NFPA  as all signs and charts as per NFPA as all signs and charts as per NFPA  all signs and charts as per NFPA all signs and charts as per NFPA  signs and charts as per NFPA signs and charts as per NFPA  and charts as per NFPA and charts as per NFPA  charts as per NFPA charts as per NFPA  as per NFPA as per NFPA  per NFPA per NFPA  NFPA NFPA 13 10.9. STANDPIPE STANDPIPE 10.9.1. Locations and quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's Locations and quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's  and quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's and quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's  quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's quantities of fire hose cabinets shall be confirmed from both Architect's/Designer's  of fire hose cabinets shall be confirmed from both Architect's/Designer's of fire hose cabinets shall be confirmed from both Architect's/Designer's  fire hose cabinets shall be confirmed from both Architect's/Designer's fire hose cabinets shall be confirmed from both Architect's/Designer's  hose cabinets shall be confirmed from both Architect's/Designer's hose cabinets shall be confirmed from both Architect's/Designer's  cabinets shall be confirmed from both Architect's/Designer's cabinets shall be confirmed from both Architect's/Designer's  shall be confirmed from both Architect's/Designer's shall be confirmed from both Architect's/Designer's  be confirmed from both Architect's/Designer's be confirmed from both Architect's/Designer's  confirmed from both Architect's/Designer's confirmed from both Architect's/Designer's  from both Architect's/Designer's from both Architect's/Designer's  both Architect's/Designer's both Architect's/Designer's  Architect's/Designer's Architect's/Designer's and Mechanical Drawings.  10.9.2. Mounting height shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose Mounting height shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  height shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose height shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose shall be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose be 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose 1500 mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose mm [5 ft. - 0 in.] from finished floor to centreline of first aid hose  [5 ft. - 0 in.] from finished floor to centreline of first aid hose [5 ft. - 0 in.] from finished floor to centreline of first aid hose  ft. - 0 in.] from finished floor to centreline of first aid hose ft. - 0 in.] from finished floor to centreline of first aid hose  - 0 in.] from finished floor to centreline of first aid hose - 0 in.] from finished floor to centreline of first aid hose  0 in.] from finished floor to centreline of first aid hose 0 in.] from finished floor to centreline of first aid hose  in.] from finished floor to centreline of first aid hose in.] from finished floor to centreline of first aid hose  from finished floor to centreline of first aid hose from finished floor to centreline of first aid hose  finished floor to centreline of first aid hose finished floor to centreline of first aid hose  floor to centreline of first aid hose floor to centreline of first aid hose  to centreline of first aid hose to centreline of first aid hose  centreline of first aid hose centreline of first aid hose  of first aid hose of first aid hose  first aid hose first aid hose  aid hose aid hose  hose hose valve. 11. VALVE TAGS VALVE TAGS 11.1. Provide 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except Provide 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except 40 mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except mm dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except dia., 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  1 mm thick lamacoid tags with 10mm high die-stamped black letters, except 1 mm thick lamacoid tags with 10mm high die-stamped black letters, except  mm thick lamacoid tags with 10mm high die-stamped black letters, except mm thick lamacoid tags with 10mm high die-stamped black letters, except  thick lamacoid tags with 10mm high die-stamped black letters, except thick lamacoid tags with 10mm high die-stamped black letters, except  lamacoid tags with 10mm high die-stamped black letters, except lamacoid tags with 10mm high die-stamped black letters, except  tags with 10mm high die-stamped black letters, except tags with 10mm high die-stamped black letters, except  with 10mm high die-stamped black letters, except with 10mm high die-stamped black letters, except  10mm high die-stamped black letters, except 10mm high die-stamped black letters, except  high die-stamped black letters, except high die-stamped black letters, except  die-stamped black letters, except die-stamped black letters, except  black letters, except black letters, except  letters, except letters, except  except except for fire and sprinkler systems, provide red lamacoid tags with white letters in lieu of brass tags. 11.2. Attach to valves with 100 mm long brass chains.  Attach to valves with 100 mm long brass chains.  11.3. Tag all valves except for small valves isolating a single piece of equipment such as a unit heater, Tag all valves except for small valves isolating a single piece of equipment such as a unit heater,  all valves except for small valves isolating a single piece of equipment such as a unit heater, all valves except for small valves isolating a single piece of equipment such as a unit heater,  valves except for small valves isolating a single piece of equipment such as a unit heater, valves except for small valves isolating a single piece of equipment such as a unit heater,  except for small valves isolating a single piece of equipment such as a unit heater, except for small valves isolating a single piece of equipment such as a unit heater,  for small valves isolating a single piece of equipment such as a unit heater, for small valves isolating a single piece of equipment such as a unit heater,  small valves isolating a single piece of equipment such as a unit heater, small valves isolating a single piece of equipment such as a unit heater,  valves isolating a single piece of equipment such as a unit heater, valves isolating a single piece of equipment such as a unit heater,  isolating a single piece of equipment such as a unit heater, isolating a single piece of equipment such as a unit heater,  a single piece of equipment such as a unit heater, a single piece of equipment such as a unit heater,  single piece of equipment such as a unit heater, single piece of equipment such as a unit heater,  piece of equipment such as a unit heater, piece of equipment such as a unit heater,  of equipment such as a unit heater, of equipment such as a unit heater,  equipment such as a unit heater, equipment such as a unit heater,  such as a unit heater, such as a unit heater,  as a unit heater, as a unit heater,  a unit heater, a unit heater,  unit heater, unit heater,  heater, heater, fan coil unit, terminal reheat coil and radiation section.  12. EQUIPMENT NAMEPLATES EQUIPMENT NAMEPLATES 12.1. Identify equipments, starters, and, remote control devices in a manner consistent with the Drawings. Identify equipments, starters, and, remote control devices in a manner consistent with the Drawings. 12.2. Use solid black capitalized lettering 100 mm high. Use solid black capitalized lettering 100 mm high. 12.3. Where equipment size does not permit stencil identification, use lamacoid labels, engraved white on Where equipment size does not permit stencil identification, use lamacoid labels, engraved white on  equipment size does not permit stencil identification, use lamacoid labels, engraved white on equipment size does not permit stencil identification, use lamacoid labels, engraved white on  size does not permit stencil identification, use lamacoid labels, engraved white on size does not permit stencil identification, use lamacoid labels, engraved white on  does not permit stencil identification, use lamacoid labels, engraved white on does not permit stencil identification, use lamacoid labels, engraved white on  not permit stencil identification, use lamacoid labels, engraved white on not permit stencil identification, use lamacoid labels, engraved white on  permit stencil identification, use lamacoid labels, engraved white on permit stencil identification, use lamacoid labels, engraved white on  stencil identification, use lamacoid labels, engraved white on stencil identification, use lamacoid labels, engraved white on  identification, use lamacoid labels, engraved white on identification, use lamacoid labels, engraved white on  use lamacoid labels, engraved white on use lamacoid labels, engraved white on  lamacoid labels, engraved white on lamacoid labels, engraved white on  labels, engraved white on labels, engraved white on  engraved white on engraved white on  white on white on  on on black, mechanically fastened to the equipment. Minimum lettering size 10 mm.
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WP

UH

UNO

T

GFI

PD

JB

BH

CB

FH

AFF

AN

ABBREVIATIONS

KEYNOTE - SEE KEYNOTE No. 3 ON DRAWINGS

KEYNOTE - SEE KEYNOTE No. 3 ON DRAWINGS

FIRE ALARM ANNUNCIATOR

POWER DOOR

UNLESS NOTED OTHERWISE

JUNCTION BOX

ABOVE FINISHED FLOOR

FORCED-AIR HEATER

BASEBOARD HEATER

UNIT HEATER

TRANSFORMER

CIRCUIT BREAKER

EQUIPMENT SO NOTED TO BE SUPPLIED WITH THE

MANUFACTURER'S WEATHER-PROOFING OPTION(S)

EQUIPMENT SO NOTED TO BE SUPPLIED WITH A

GROUND FAULT CIRCUIT INTERRUPTER

3

3

AE APPROVED EQUAL

AC ABOVE COUNTER

W WALL MOUNT - VERIFY HEIGHT

ADO AUTOMATIC DOOR OPENER

HSKP HOUSEKEEPING

ER EXISTING TO BE RELOCATED

EX EXISTING TO REMAIN

REM

REL

EXISTING TO BE REMOVED IN IT'S ENTIRETY

RELOCATED ITEM IN NEW LOCATION

BED RECEPTACLE DEDICATED FOR PATIENT BED

R RELAY WITH AUXILIARY CONTACTS

LEGEND

THIS LEGEND REPRESENTS THE SYMBOLS COMMONLY USED. NOT ALL

SYMBOLS MAY APPEAR ON THE DRAWINGS. SHOULD A SYMBOL BE FOUND ON

THE DRAWING AND NOT APPEARING ON THE LEGEND, THE CONTRACTOR

SHALL SUBMIT A QUESTION TO HAVE THE SYMBOL CLARIFIED IN AN

ADDENDUM PRIOR TO SUBMITTING A BID.

20A DENOTES 5-20R DEVICE

B-1-2

LIGHTING FIXTURES

SURFACE OR RECESS MOUNTED LIGHTING

FIXTURES.  LETTER DENOTES TYPE

SURFACE OR RECESS MOUNTED LIGHTING

FIXTURES ON AN EMERGENCY OR NIGHT LIGHT

CIRCUIT.  LETTER DENOTES TYPE.

SURFACE OR RECESS MOUNTED LIGHTING

FIXTURES.  LETTER DENOTES TYPE.

SURFACE OR RECESS MOUNTED LIGHTING

FIXTURES ON AN EMERGENCY OR NIGHT LIGHT

CIRCUIT.  LETTER DENOTES TYPE.

WALL OR COLUMN MOUNTED LIGHTING

FIXTURES.  LETTER DENOTES TYPE.

WALL OR COLUMN MOUNTED LIGHTING

FIXTURES ON AN EMERGENCY OR NIGHT LIGHT

CIRCUIT.  LETTER DENOTES TYPE.

SURFACE MOUNTED STRIP FLUORESCENT

LIGHTING FIXTURE.

SWITCH.  SINGLE-POLE, SINGLE-THROW

LIGHTING CIRCUITING NOTE.  B-PANELBOARD I.D.,

1-BRANCH CIRCUIT, 2-LOCAL (SWITCH) CIRCUIT.

CEILING MOUNTED OCCUPANCY SENSOR

TYPICAL SWITCH NOTES.  CIRCUITING:

B-PANELBOARD I.D., 1-BRANCH CIRCUIT,2-LOCAL

(SWITCH) CIRCUIT. XX-SUBSCRIPT(S): D-DIMMING,

P-PILOT LIGHT, 3-THREE WAY, 4-FOUR WAY,

OS-OCCUPANCY SENSOR, VS-VACANCY SENSOR

B-1-2

XX

WALL MOUNTED OCCUPANCY SENSOR

ROOM CONTROLLER FOR LIGHTING CONTROLSRC

POWER LAYOUT

DISCONNECT SWITCH (DS)

COMBINATION STARTER (CS)

MAGNETIC STARTER (MG)

MANUAL STARTER (MS)

ELECTRIC HEATING EQUIPMENT

MECHANICAL EQUIPMENT/MOTOR

REQUIRING ELECTRICAL POWER

ALL MODES OF OPERATION OF EQUIPMENT SO

NOTED TO BE SHUT DOWN BY THE ALARM

CONDITION OF THE FIRE ALARM CONTROL PANEL.

TIME CLOCK

POWER PANEL - EXISTING

POWER PANEL - NEW

EQUIPMENT SUPPLIED BY OTHERS REQUIRING

ELECTRICAL POWER CONNECTION

REFER TO EQUIPMENT SCHEDULE

JIFFY POLE

PUSH BUTTON

120V HARDWIRE CONNECTION

JUNCTION BOX

HAND DRYER

POWER TRANSFORMER

FLOOR BOX

PUSH BUTTON STATION

H

JB

J

T

THERMOSTATT

208V, 1Ø HARDWIRE CONNECTION

208V, 3Ø HARDWIRE CONNECTION

600V, 3Ø HARDWIRE CONNECTION

EQUIPMENT SUPPLIED BY OWNER REQUIRING

ELECTRICAL POWER CONNECTION

REFER TO OWNER EQUIPMENT SCHEDULE

WIRING DEVICES

125 VOLT, 2-POLE, 3-WIRE, STRAIGHT BLADE

RECEPTACLE.  15 AMP DUPLEX UNO.

125/250 VOLT, 3-POLE, 4-WIRE, STRAIGHT

BLADE RECEPTACLE, AMPERAGE AS NOTED

VERTICAL LINE THROUGH ANY RECEPTACLE

SYMBOL INDICATES A NON-STANDARD MOUNTING

HEIGHT THAT MUST BE FIELD DETERMINED.

TYPICAL RECEPTACLE NOTES.  CIRCUITING: 

B-PANELBOARD I.D., 1-BRANCH CIRCUIT.

SUBSCRIPT: XX-CURRENT RATING (IF NOTED).

2x 125 VOLT, 2-POLE, 3-WIRE, STRAIGHT BLADE

RECEPTACLE.  15 AMP DUPLEX UNO.

125 VOLT, 2-POLE, 3-WIRE, STRAIGHT BLADE

RECEPTACLE.  15 AMP DUPLEX FOR SYSTEMS

FURNITURE

RECEPTACLES MOUNTED IN 2 CHANNEL

RACEWAY

B-1

XX

125 VOLT, 2-POLE, 3-WIRE, STRAIGHT BLADE

RECEPTACLE.  15 AMP DUPLEX UNO ON 

EMERGENCY OR UPS POWER

125 VOLT, 2-POLE, 3-WIRE, STRAIGHT BLADE

RECEPTACLE.  15 AMP DUPLEX FOR SYSTEMS

FURNITURE ON EMERGENCY OR UPS POWER

125 VOLT, 2-POLE, 3-WIRE, STRAIGHT BLADE

RECEPTACLE.  15 AMP SIMPLEX UNO.

SPECIAL RECEPTACLE. REFER TO NOTES OR 

DESCRIPTION FOR TYPE

125 VOLT, 2-POLE, 3-WIRE, STRAIGHT BLADE

RECEPTACLE.  15 AMP DUPLEX CONTROLLED

BY OCCUPANCY SENSOR (AUTO ON/OFF)

125 VOLT, 2-POLE, 3-WIRE, STRAIGHT BLADE

RECEPTACLE.  15 AMP DUPLEX FOR SYSTEMS

FURNITURE CONTROLLED BY OCCUPANCY SENSOR

(AUTO ON/OFF)

125 VOLT, 2-POLE, 3-WIRE, STRAIGHT BLADE

HALF-SWITCHED RECEPTACLE.  15 AMP DUPLEX

CONTROLLED VIA LOCAL SWITCH

FIRE ALARM

PHOTOELECTRIC TYPE SMOKE DETECTOR

PHOTOELECTRIC TYPE SMOKE DETECTOR WITH A

RELAY BASE.

PHOTOELECTRIC TYPE DUCT SMOKE DETECTOR

RATE OF RISE AND 57°C FIXED TEMPERATURE

HEAT DETECTOR

92°C FIXED TEMPERATURE HEAT DETECTOR

MANUAL PULL STATION

ELECTRIC SUPERVISED VALVE

FLOW SWITCH

FIRE ALARM SIGNALLING APPLIANCE - BELL

FIRE ALARM SIGNALLING APPLIANCE - HORN

FIRE ALARM DOOR RELEASE DEVICE

FIRE ALARM SPEAKER - WALL/COLUMN MOUNT

FIRE ALARM - CARBON DIOXIDE DETECTOR

FIRE ALARM SPEAKER - CEILING MOUNT

PRESSURE SWITCH

ESV

FS

PS

FIRE FIGHTERS HANDSET

CO

FIRE ALARM ANNUNCIATOR PANEL

FIRE ALARM - CARBON MONOXIDE DETECTOR

CO

2

S

P

S

R

PHOTOELECTRIC TYPE SMOKE ALARM, 120VAC

WITH BATTERY BACKUP, INTERCONNECTED

AS SHOWN

SS

S

ID

R

SS

F

F

H

F

FIRE ALARM SIGNALLING APPLIANCE - STROBE

FIRE ALARM SIGNALLING APPLIANCE -

COMBINATION HORN AND STROBE

WALL/COLUMN MOUNT

FIRE ALARM SIGNALLING APPLIANCE -

COMBINATION HORN AND STROBE

CEILING MOUNT

C

S

S

C

FAA

FIRE ALARM CONTROL PANELFACP

F

SD/FD

SMOKE OR FIRE DAMPER

CONNECT TO FIRE ALARM SYSTEM AND POWER

EMERGENCY LIGHTING AND EXIT SIGNS

DC-X

X-2

SURFACE MOUNTED EMERGENCY LIGHTING

FIXTURE

RECESSED EMERGENCY LIGHTING FIXTURE

EXIT/'RUNNING MAN' PICTOGRAM SIGN

BATTERY

EMERGENCY LIGHTING FIXTURE AND BATTERY

EMERGENCY LIGHTING FIXTURE, BATTERY, AND

EXIT SIGN

DC - DENOTES A SOURCE OF DC POWER

X - DC POWER SOURCE IDENTIFICATION

DC POWER CIRCUITING NOTE.  X - DC POWER

SOURCE IDENTIFICATION, 2 - BRANCH CIRCUIT

SECURITY, ACCESS CONTROL, CCTV

AREA TYPE BREAK GLASS DETECTOR

ROLL-UP OR OVERHEAD DOOR DOOR

CONTACT

SINGLE-PANE TYPE BREAK GLASS DETECTOR

DOOR CONTACT

ELECTRONIC KEY PAD

MOTION DETECTOR

PHOTO-ELECTRIC BEAM SOURCE

PHOTO-ELECTRIC BEAM REFLECTOR

SECURITY SYSTEM ALARM SIGNAL

VIDEO MONITORING CAMERA

ELECTRIC STRIKE

REQUEST TO EXIT

MAGNETIC LOCK

PUSH TO RELEASE

CARD READER

SCRAMBLE PADSP

REX

PTR

MAG

ES

C

K

W

HANDS FREE SWITCH

CAMDEN SUREWAVE CM-324/3

AUTOMATIC DOOR OPENERADO

POWER DOOR PUSH BUTTON OPERATOR

OCC

PUSH TO LOCK

CAMDEN PUSHBUTTON CM-400/8

OCCUPIED LIGHT

CAMDEN LED ANNUNCIATOR CM-AF-500

PTL

ELECTRIC LATCH RETRACTIONELR

EMERGENCY PUSH BUTTONEPB

GENERAL NOTES

1. THE ELECTRICAL DRAWINGS REPRESENT A PORTION OF THE

CONTRACT. THE CONTRACTOR IS TO FAMILIARIZE THEMSELVES WITH

ALL OF THE DRAWINGS IN THE PACKAGE AS SOME WORK MAY BE

SHOWN ON OTHER DRAWINGS IN THE PACKAGE. CONTRACTOR IS TO

DETERMINE FULL EXTENT OF PROJECT PRIOR TO SUBMITTING BID.

2. THE DRAWINGS ARE NOT TO BE SCALED FOR INSTALLATION

PURPOSES. ALL MEASUREMENTS ARE TO BE OBTAINED FROM

ARCHITECTURAL PLANS,  ELEVATIONS, SHOP DRAWINGS OR BE

OBTAINED FROM FIELD MEASUREMENTS.

3. CONTRACTOR IS TO REVIEW ARCHITECTURAL DRAWINGS AND

PROVIDE ALL NECESSARY PARTS AND ACCESSORIES AND FIRESTOPPING

AS REQUIRED TO CONFORM WITH ARCHITECTURAL FIRE RATINGS.

4. CONTRACTOR IS TO PROVIDE ELECTRONIC CAD 'AS-BUILT' DRAWINGS

IN DWG AND PDF FORMAT AT THE COMPLETION OF THE PROJECT.

CAD FILES ARE TO BE AUTOCAD 2010.

5. CONTRACTOR TO REMOVE ALL EXISTING DEAD AND ABANDONED

CONDUIT AND WIRING BACK TO SOURCE. WHERE NOT POSSIBLE TO

REMOVE EXISTING CONDUIT, CONDUIT IS TO BE LEFT BEHIND AND

EXISTING WIRE IS TO BE REMOVED AND REPLACED WITH PULL ROPE.

6. UNLESS NOTED OTHERWISE ALL WIRING SHALL BE IN CONDUIT AND

CONCEALED IN WALLS AND CEILING SPACES. BX IS PERMITTED IN

SPECIAL CIRCUMSTANCES AND SHORT DROPS FROM JUNCTION BOXES

TO LIGHT FIXTURES, REFER TO SPECIFICATIONS. CONDUIT RUNS ARE

TO BE PARALLEL TO WALL STUDS AND DROP FROM JUNCTION BOXES

MOUNTED IN THE CEILING SPACE. HORIZONTAL RUNS IN WALLS WILL

ONLY BE ACCEPTED UNDER SPECIAL CIRCUMSTANCES (IE OFFSET TO

AVOID STRUCTURAL ABOVE) WITH WRITTEN APPROVAL FROM THE

OWNER/CONSULTANT.

7. ALL DATA/COMM WIRING FROM EACH OUTLET IS TO BE PROVIDED IN

MIN. 1" (25mm) CONDUITS FROM OUTLET TO THE SOURCE (RACK

AND/OR BIX BLOCK).  CONTRACTOR CAN GROUP CABLING AND

INSTALL A LARGER RUN BACK TO THE SOURCE.  WHERE CABLE IS

PERMITTED TO RUN FREE-AIR; A CONDUIT SHALL BE INSTALLED FROM

THE OUTLET INTO AN ACCESSIBLE CEILING SPACE. PROVIDE BUSHINGS

AT TOP OF WALL AND TRANSITION TO J-HOOKS (WITHIN ROOM) OR

CABLE TRAY (AT CORRIDOR).  CABLE IS NOT PERMITTED TO BE

LAYING ON CEILING.  COMM WIRING SHALL BE IN CONDUIT FOR ALL

EXPOSED AREAS.  FREE AIR COMM WIRING TRANSITIONING FROM

ACCESSIBLE CEILINGS TO EXPOSED CEILINGS SHALL BE IN CONDUIT

THROUGHOUT THE EXPOSED AREA.  PROVIDE 12" (300mm) STUBS

INTO THE EXPOSED AREAS WITH BUSHINGS. CONDUIT SHALL NOT

EXCEED 40% FILL.

8. UNLESS SPECIFICALLY NOTED AS "CABLING BY OTHERS", THE

CONTRACTOR SHALL INCLUDE FOR ALL CABLING TO DEVICES,

OUTLETS, ETC AS SHOWN FOR A COMPLETE AND FUNCTIONING

SYSTEM(S).

9. CONTRACTOR IS TO MAINTAIN POWER AND COMMUNICATION CIRCUITS

IN AREAS OUTSIDE OF THE CONSTRUCTION AREA. PROVIDE

TEMPORARY CONNECTIONS AS REQUIRED, COORDINATE WITH OWNER.

10. EQUIPMENT BEING REMOVED AND NOT BEING RE-USED REMAIN THE

PROPERTY OF THE OWNER AND IS TO BE STORED ON SITE. ANY

EQUIPMENT THE OWNER DEEMS NO INTEREST IN IS TO BE DISPOSED

OF IN A LAWFUL AND SAFE MANNER BY THIS TRADE.

11. CONTRACTOR IS TO REFER TO ARCHITECTURAL PLANS AND CEILING

LAYOUTS TO VERIFY THAT NO INTERFERENCES EXIST PRIOR TO THE

INSTALLATION OF FIXTURES AND DEVICES IN WALLS AND CEILINGS.

DRAWING LIST TABLE
NUMBER DRAWING TITLE/DESCRIPTION

E001 ELECTRICAL GENERAL NOTES AND LEGENDS

E002 ELECTRICAL SCHEDULES

E050 ELECTRICAL SPECIFICATIONS

E051 ELECTRICAL SPECIFICATIONS

E200 GROUND FLOOR LIGHTING PLAN

E201 SECOND FLOOR LIGHTING PLAN

E300 GROUND FLOOR POWER AND SYSTEMS PLAN

E301 SECOND FLOOR POWER AND SYSTEMS PLAN

E500 SINGLE LINE DIAGRAM AND PANEL SCHEDULES

E550 ELECTRICAL PANEL SCHEDULES

E600 FIRE ALARM RISER AND ZONE SCHEDULE

E701 ELECTRICAL DETAILS

E700 ELECTRICAL DETAILS

E701 ELECTRICAL DETAILS

COMMUNICATION NOTES:

NUMBER BESIDE THE OUTLET DENOTES NUMBER

OF OUTLETS

COMMUNICATIONS

TELEPHONE OUTLET IN CONDUIT C/W DATA

CABLING (SEE SPECS) AND RJ11 OUTLET

COMPUTER OUTLET IN CONDUIT C/W DATA

CABLING (SEE SPECS) AND RJ45 OUTLET

COMBINATION TELEPHONE AND COMPUTER OUTLET

IN CONDUIT C/W 2x DATA CABLING

(SEE SPECS). 1x RJ45 AND 1x RJ11 OUTLETS

SPECIAL TELEPHONE OUTLET FOR FAX

AND MODEM. DATA CABLE AND RJ11 OUTLET. 

RUN SEPARATE LINE TO MAIN TERMINAL BOARD

CABLE TV OUTLET - 3/4" (19mm) CONDUIT C/W

RG6 CABLING AND F CONNECTOR.

COMMUNICATION DEVICES MOUNTED IN 2 

CHANNEL RACEWAY

CLOCK

WIRELESS ACCESS POINT

BACKBOX, FACEPLATE, CONDUIT C/W DATA

CABLING (SEE SPECS) AND RJ45 OUTLET

2

FAX

VOIP

VOIP OUTLET IN CONDUIT C/W DATA

CABLING (SEE SPECS) AND RJ45 OUTLET

COMBINATION TELEPHONE AND COMPUTER OUTLET

FOR MODULAR FURNITURE. 2x DATA CABLING

(SEE SPECS) 1x RJ45 AND 1x RJ11 OUTLETS. 

FISH CABLING THROUGH FURNITURE AND 

TERMINATE AT DESK. PROVIDE ADAPTER PLATES

FOR DESK.

COMPUTER OUTLET FOR MODULAR FURNITURE.

DATA CABLING (SEE SPECS) AND RJ45

OUTLET. FISH CABLING THROUGH FURNITURE AND

TERMINATE AT DESK. PROVIDE ADAPTER PLATES

FOR DESK.

TV

FIRE ALARM

SEISMIC RESTRAINT

1. PROVIDE ALL LABOUR AND MATERIALS NECESSARY FOR THE SEISMIC

RESTRAINT AND ANCHORAGE FOR ALL ELECTRICAL EQUIPMENT, LIGHT

FIXTURES, CONDUITS, RACEWAYS, ETC. TO CONFORM WITH ONTARIO

BUILDING CODE (OBC) 4.1.8.17 AND ALL OTHER APPLICABLE

REGULATIONS. THE CONTRACTOR SHALL RETAIN AND PAY FOR

SPECIALIST SEISMIC ENGINEER TO DESIGN AND INSPECT THE SEISMIC

RESTRAINTS OF THE ELECTRICAL SYSTEM COMPONENTS COVERED

UNDER DIVISION 26, 27, 28 FOR THIS CONTRACT.

2. PROVIDE SEISMIC RESTRAINTS INCLUDING BOLTS, SLACK CABLE BRACES

AND MISCELLANEOUS FRAMING AND CONNECTIONS. EQUIPMENT

MANUFACTURER SHALL BE RESPONSIBLE FOR ENSURING THAT THE

EQUIPMENT HAS ADEQUATE STRENGTH FOR SEISMIC RESTRAINTS AND

ANCHORAGE OF EQUIPMENT FRAMING. FOR TRANSFORMERS PROVIDE

VIBRATION ISOLATORS IN SUCH A WAY THAT VIBRATION ISOLATION IS

MAINTAINED TOGETHER WITH SEISMIC RESTRAINT. FOR SUSPENDED

EQUIPMENT PROVIDE CABLE OR RIGID BRACES TO RESTRAIN EQUIPMENT

AGAINST SEISMIC LOADS. FOR LUMINAIRES SUSPENDED IN ACOUSTIC

CEILINGS PROVIDE INDEPENDENT SUPPORT FROM STRUCTURE USING

CABLES, WIRES OR CHAINS. WHERE DRILLING OF THE STRUCTURE IS

REQUIRED FOR ANCHORAGE, THE DRILLING SHALL BE SUBJECT TO THE

APPROVAL OF THE STRUCTURAL ENGINEER.

3. SUBSTANTIAL COMPLETION WILL NOT BE CONSIDERED WITHOUT THE

SUBMISSION OF A SIGNED AND SEALED LETTER OF ASSURANCE OF

PROFESSIONAL DESIGN AND COMMITMENT FOR FIELD REVIEW, AS

REQUIRED BY THE OBC. THE CONTRACTOR WILL NOT BE ENTITLED TO

ANY ADDITIONAL COMPENSATION ARISING FROM THE DIRECTIONS GIVEN

BY THE SEISMIC ENGINEER FOR SEISMIC RESTRAINT AND ANCHORAGE

OF THE ELECTRICAL SYSTEMS.
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ELECTRICAL GENERAL

NOTES, LEGENDS

AND SCHEDULES

E001

NTS

1

AutoCAD SHX Text
1. ALL NEW FIRE ALARM DEVICES SHALL BE INSTALLED IN ALL NEW FIRE ALARM DEVICES SHALL BE INSTALLED IN ACCORDANCE WITH CAN/ULC S524. 2. FIRE ALARM DEVICES SHALL BE REVERIFIED IN FIRE ALARM DEVICES SHALL BE REVERIFIED IN ACCORDANCE WITH CAN/ULC S537. 3. FIRE ALARM GRAPHIC SHALL BE UPDATED IN ALL FIRE ALARM GRAPHIC SHALL BE UPDATED IN ALL LOCATIONS TO REFLECT THE UPDATED LAYOUT OF THE FIRE ALARM SYSTEM. 4. CONNECT ALL ASSOCIATED ALARM, SUPERVISORY ZONE CONNECT ALL ASSOCIATED ALARM, SUPERVISORY ZONE WIRING, AND SIGNAL CIRCUIT WIRING ETC TO FIRE ALARM PANEL. 5. ALL WIRING TO BE IN ACCORDANCE WITH ALL WIRING TO BE IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS AND THE ONTARIO ELECTRICAL SAFETY CODE. 6. WHERE FIRE PROTECTION AND LIFE SAFETY SYSTEMS, WHERE FIRE PROTECTION AND LIFE SAFETY SYSTEMS, AND SYSTEMS WITH FIRE PROTECTION AND LIFE SAFETY FUNCTIONS ARE INTEGRATED WITH EACH OTHER; THE SYSTEMS SHALL BE TESTED AS A WHOLE IN ACCORDANCE WITH CAN/ULC-S1001, "INTEGRATED SYSTEMS TESTING OF FIRE PROTECTION AND LIFE SAFETY SYSTEMS", TO VERIFY THAT THE SYSTEMS HAVE BEEN PROPERLY INTEGRATED.

AutoCAD SHX Text
All designs and drawings are copyrighted and the property of Seguin Engineering Inc. Reproduction or use for any purpose other than that authorized by Seguin Engineering Inc. is forbidden. The drawing is not to be scaled. The Contractor shall verify and be responsible for all dimensions. Any errors or omissions shall be reported to Seguin Engineering Inc. COPYRIGHT 2024 - Seguin Engineering Inc.



LIGHTING FIXTURE SCHEDULE

1. CONTRACTOR IS TO INCLUDE FOR ALL ACCESSORIES AS REQUIRED FOR A FULL AND COMPLETE INSTALLATION.

PARTS NUMBERS SHOWN ARE GENERALLY FOR FIXTURE ONLY. REFER TO ARCHITECTURAL CEILING SCHEDULE

FOR CEILING TYPES AND PROVIDE REQUIRED ACCESSORIES (IE DRYWALL FLANGE KIT, ETC). DISCREPANCIES

BETWEEN THE DESCRIPTION AND PART NUMBER SHALL BE BROUGHT TO THE ENGINEERS ATTENTION PRIOR TO

SUBMITTING A BID.

2. THE CONTRACTOR IS TO ALLOW FOR NORMAL DELIVERY ON FIXTURES (6-8 WEEKS FROM ACCEPTANCE OF SHOP

DRAWINGS).  FIXTURES FROM A QUICK SHIP PROGRAM WILL BE NOTED WHERE APPLICABLE. CONTRACTOR IS TO

SUBMIT SHOP DRAWINGS FOR FIXTURES AS SOON AS POSSIBLE TO AVOID DELAY OF THE PROJECT. ALTERNATES

WILL NOT BE ACCEPTED TO EXPEDITE A SCHEDULE.

3. PENDANT AND LINEAR FIXTURES SHOWN AS END TO END ARE TO BE ORDERED AS CONTINUOUS RUN FIXTURES

UNLESS SPECIFICALLY NOTED OTHERWISE.  FIXTURES ARE GENERALLY LISTED AS A MODULE TO CLARIFY THE

LUMENS OR THE BALLAST AND LAMP REQUIRED FOR EACH MODULE. FIXTURE RUN LENGTHS SHALL BE AS SHOWN

ON THE PLANS.  DISCREPANCIES BETWEEN THE FIXTURE DESCRIPTION AND PLAN SHALL BE BROUGHT TO THE

ENGINEERS ATTENTION PRIOR TO SUBMITTING A BID.

4. CONTRACTOR SHALL SUPPLY TO OWNER AND/OR CONSULTANT ANY DOCUMENTATION AS REQUIRED FOR

OWNER TO APPLY FOR ENERGY INCENTIVES INCLUDING BUT NOT LIMITED TO BILLS OF SALE, ETC.

5. ALL FIXTURES ARE TO HAVE SHOP DRAWINGS SUBMITTED TO THE CONSULTANT PRIOR TO ORDERING FOR

GENERAL REVIEW.

6. FIXTURES BEING SUBMITTED AS AN APPROVED EQUAL ARE TO BE SUBMITTED TO THE CONSULTANT FOR

APPROVAL NO LESS THAN 5 BUSINESS DAYS BEFORE CLOSING. SUBMITTALS SHALL BE CLEARLY LABELLED AND

INCLUDE COMPLETE FIXTURE CUTS STATING INCLUDED OPTIONS, ACCESSORIES AND FIXTURE EFFICIENCY.

SUBMITTALS NOT MEETING THIS CRITERIA WILL BE REJECTED. IES FILES FOR FIXTURES MUST HAVE AN IES LAB

CERTIFICATION.

TYPE DESCRIPTION MODEL NO.:

LAMPS/

WATTAGE

VOLTAGE

Type Description

Model #

Lamps/

Wattage

Voltage

A

PENDANT MOUNTED LED HIGH BAY

LIGHT FIXTURE. METAL HOUSING

CONSTRUCTION FOR LONG-LEFE LED

SYSTEM AND DRIVER TO MAINTAIN

OPTIMAL PERFORMANCE. STANDARD

FINISH WITH PRECISSION REFLECTOR.

REFER TO ARCHITECTURAL

DRAWINGS/ELEVATIONS FOR MOUNTING

HEIGHT.

BASE OF DESIGN:

DAY-BRITE CFI CAT.

No.:

FBZ24L840-UNV-W

NOMINAL

24,000

LUMENS

150W

120 VAC

B

RECESSED MOUNTED LED FLAT PANEL

STYLE 1x4 FIXTURE, ULTRA THIN

PROFILE, DIE-FORMED HOUSING.

PROVIDE DRYWALL FRAME-IN KIT

WHERE NEEDED (REFER TO CEILING

TYPES ON ARCHITECTURAL PLANS)

BASE OF DESIGN:

DAY-BRITE CFI CAT.

No.:

1FPZ38L840-4-DS-UNV-

DIM

NOMINAL

3,800

LUMENS

30W

120 VAC

C

SURFACE MOUNTED 4' LINEAR STRIP

LIGHT STYLE LED FIXTURE. DIE FORMED

COLD ROLLED STEEL CONSTRUCTION.

FROSTED WIDE DISTRIBUTION LENS.

0-10V DIMMING DRIVER STANDARD.

MOUNTING  (SURFACE, SUSPENDED,

CHAIN, ETC. TO BE CONFIRMED WITH

ARCHITECTURAL DRAWINGS AND

PROVIDED ACCORDINGLY TO SUIT)

BASE OF DESIGN:

DAY-BRITE CFI CAT.

No.:

FSS440L840-UNV-DIM

NOMINAL

4,000

LUMENS

30W

120 VAC

D

SURFACE MOUNTED (CEILING/WALL) 4'

BI-LEVEL STAIRWEEL LED FIXTURE C/W

BUILT-IN OCCUPANCY SENSOR.

PROGRAMMED FOR CONSTANT LOW

LEVEL ILLUMINATION AND SENSOR TO

SWITCH TO FULL OUTPUT UPON

DETECTION OF OCCUPANCY.

BASE OF DESING:

SF4C33A40USZT-US-GL

R

NOMINAL

3,300

LUMENS

42W

120 VAC

E

RECESSED MOUNTED LED FLAT PANEL

STYLE 2x4 FIXTURE, ULTRA THIN

PROFILE, DIE-FORMED HOUSING.

PROVIDE DRYWALL FRAME-IN KIT

WHERE NEEDED (REFER TO CEILING

TYPES ON ARCHITECTURAL PLANS)

BASE OF DESIGN:

DAY-BRITE CFI CAT.

No.:

2FPZ48L840-4-DS-UNV-

DIM

NOMINAL

4,800

LUMENS

37W

120 VAC

F

RECESSED MOUNTED LED FLAT PANEL

STYLE 2x4 FIXTURE, ULTRA THIN

PROFILE, DIE-FORMED HOUSING.

PROVIDE DRYWALL FRAME-IN KIT

WHERE NEEDED (REFER TO CEILING

TYPES ON ARCHITECTURAL PLANS)

BASE OF DESIGN:

DAY-BRITE CFI CAT.

No.:

2FPZ43L840-4-DS-UNV-

DIM

NOMINAL

4,300

LUMENS

30W

120 VAC

G

UNDER CABINET VALANCE LED LIGHT

FIXTURE, HEAVY GAUGE ALUMINUM

HOUSING C/W INTEGRAL SWITCH, 120V,

330 NOMINAL LUMEN OUTPUT PER

LINEAR FOOT, C/W ALL ACCESSORIES

AND COMPOENTS FOR A COMPLETE

INSTALLATION. CONFRIM WITH

MILLWORK SHOP DRAWINGS AND

ARCHITECTURAL PLANS AND PROVIDE

LENGHTS TO SUIT ACCORDINGLY.

BASE OF DESIGN:

STANPRO LIGHTING

LED SWIVEL CAT. No.:

UCS/18IN/120V/8W/FR/

WH/STD C/W

ACCESSORIES

NOMINAL

330

LUMENS

PER

LINEAR

FOOT

120V

H

EXTERIOR WALL MOUNTED LED FULL

CUT-OFF FIXTURE AT MAN DOOR

MOUNTED AT 8' A.F.G.

BASE OF DESIGN:

KEENE CAT. No.:

ASW25-SCT-G1-10-BW

NOMINAL

1,800

LUMENS

15W

120 VAC

J

EXTERIOR LED WALLPBACK, FULL

CUT-OFF, TYPE III DISTRIBUTION C/W

STANDARD 0-10V DIMMING DRIVER. DIE

CAST ALUMINUM HOUSING. MOUNTED

AS PER ARCHITECTURAL ELEVATIONS.

C/W PHOTOCONTROL.

BASE OF DESIGN:

GARDCO CAT. No.:

PWS-64L-600-N2-G2-3-U

NV-PCB

NOMINAL

15,000

LUMENS

118W

120 VAC

EMERGENCY LIGHTING FIXTURE SCHEDULE

1.

CONTRACTOR IS TO INCLUDE FOR ALL ACCESSORIES AS REQUIRED FOR A FULL AND

COMPLETE INSTALLATION. PARTS NUMBERS SHOWN ARE GENERALLY FOR FIXTURE ONLY.

REFER TO ARCHITECTURAL CEILING SCHEDULE FOR CEILING TYPES.

2.

INSTALLATION OF EMERGENCY LIGHTING AND UNIT EQUIPMENT SHALL BE ACCORDING

TO MANUFACTURER'S RECOMMENDATIONS AND ACCORDING TO CODE REQUIREMENTS.

3. EMERGENCY BATTERIES SHALL BE SIZED TO MAINTAIN CONNECTED LOAD FOR MINIMUM

1/2 HOUR.

4. FOR ALL EXIT SIGNS REFER TO FLOOR PLANS FOR SINGLE OR DOUBLE FACE, CEILING

RECESSED OR WALL MOUNTED.

5.

ALL EMERGENCY LIGHTING AND EQUIPMENT ARE TO HAVE SHOP DRAWINGS SUBMITTED

TO THE CONSULTANT PRIOR TO ORDERING FOR APPROVAL. CONTRACTOR MUST INCLUDE

SHOP DRAWINGS FOR ALL LAMPS BEING INSTALLED WITH FIXTURES.

6. EQUIPMENT BEING SUBMITTED AS AN APPROVED EQUAL ARE TO BE SUBMITTED TO THE

CONSULTANT FOR APPROVAL NO LESS THAN 5 BUSINESS DAYS BEFORE CLOSING.

SUBMITTALS SHALL BE CLEARLY LABELED AND INCLUDE COMPLETE FIXTURE CUTS

STATING INCLUDED OPTIONS AND ACCESSORIES.  SUBMITTALS NOT MEETING THIS

CRITERIA WILL BE REJECTED.

7. THE CONTRACTOR SHALL INCLUDE FOR TEN (10) SPARE EXIT SIGNS TO BE INSTALLED AS

DIRECTED BY OWNER/ENGINEER/BUILDING OFFICIAL. UNUSED SPARE SIGNS SHALL BE

TURNED OVER TO OWNER IF NOT REQUIRED.

ITEM DESCRIPTION

EXIT SIGN

SELF-POWERED EMERGENCY RUNNING MAN EXIT SIGN C/W DIRECTIONAL PICTOGRAMS

FOR ON-SITE DIRECTION SELECTION. 1-1.5W LED 120VAC, 12VDC. REFER TO FLOOR

PLANS FOR SINGLE OR DOUBLE FACE, CEILING RECESSED OR WALL MOUNT.

AIMLITE 'RPST' SERIES RPST-U-M-WHT-BAT

STANPRO 'RMSE' SERIES RMSEUWH-IB

LUMACELL 'LS' SERIES LSXWS

OR APPROVED EQUAL

EMERG.

BATTERY

UNIT

C/W

EMERG.

HEADS

SURFACE MOUNTED BATTERY UNIT C/W TWIN HEADS AS INDICATED. MOUNTED AT 12"

BELOW CEILING OR 10'-0" A.F.F. 2-5W LED PAR18, 120VAC, 12VDC. UNIT TO BE C/W

AUTO-TEST AND BATTERY DISCONNECT.

AIMLITE 'EBST' SERIES EBST-12-XXX-2SM5WLJ-WHT-ATD-BTD

STANPRO 'SL' SERIES SLX-12-XXX-2N5WLJ-WH-AT-BD

LUMACELL 'RGS' SERIES RG12S-XXX-2LD9-AT-LD

OR APPROVED EQUAL

EMERG.

BATTERY

UNIT

SURFACE MOUNTED BATTERY UNIT. MOUNTED AT 12" BELOW CEILING OR 10'-0" A.F.F.

120VAC, 12VDC. UNIT TO BE C/W AUTO-TEST AND BATTERY DISCONNECT.

AIMLITE 'EBST' SERIES EBST-12-XXX-WHT-ATD-BTD

STANPRO 'SL' SERIES SLC-12-XXX-WH-AT-BD

LUMACELL 'RGS' SERIES RG12S-XXX-AT-LD

OR APPROVED EQUAL

EMERG.

REMOTE

HEADS

REMOTE EMERGENCY SINGLE AND DOUBLE HEAD AS INDICATED ON PLANS. 3W LED PAR18

(6W MR16LED), 12VDC.

AIMLITE 'RMSM1-6-12-5WLJ-WHT' & 'RMSM2-6-12-5WLJ-WHT'

STANPRO 'N-1-6-12-5WLJ-WHT' & 'N-2-6-12-5WLJ-WHT'

LUMACELL 'MQM1LD9' & 'MQM2LD9'

OR APPROVED EQUAL

COMBO.

EXIT/

EMERG.

LIGHTS

RUNNING MAN EXIT SIGN C/W PICTOGRAMS FOR ON-SITE DIRECTION SELECTION AS

INDICATED AND TWIN HEADS. 1-1.5W LED, 5W LED PAR18, 120VAC. REFER TO FLOOR

PLANS FOR SINGLE OR DOUBLE FACE, CEILING RECESSED OR WALL MOUNT. UNIT TO BE

SELF-POWERED & C/W AUTO-TEST.

AIMLITE CAT.# CSRPW1250-X-M-2SM5LJ-WHT-ATD-BTD

STANPRO CAT.# PRMS1050-X-2N5LJ-WH-AT-BD

LUMACELL CAT.# LSC-1250-2LD9-AT

OR APPROVED EQUAL

SENSOR NOTES AND SCHEDULE

1. ALL DEVICES AND SENSORS ARE TO HAVE SHOP DRAWINGS SUBMITTED TO THE CONSULTANT

FOR REVIEW AND COMMENT PRIOR TO ORDERING.

2. ALL SENSORS ARE TO BE IN COMPLIANCE WITH NEMA WD 7-2011. ANY SENSORS NOT IN

COMPLIANCE WILL BE REJECTED.

3. PROVIDE ALL SENSORS, POWER PACKS AND RELAY UNITS AS REQUIRED FOR A COMPLETE

INSTALLATION. PASSIVE INFRARED SENSOR, ULTRASONIC AND MULTI TECHNOLOGY

OCCUPANCY SENSORS SHALL BE AS NOTED BELOW (REFER TO PLANS FOR DEVICE LAYOUT).

PART NUMBERS SHOWN ARE GENERAL, FOR DEVICE ONLY.

4. THIS CONTRACTOR SHALL ALLOW FOR ON SITE ADJUSTMENTS OF TIME DELAY, AIMING AND

SENSITIVITY.

5. FINAL PLACEMENT OF SENSORS SHALL BE CONFIRMED ON SITE WITH ALL PIPING,

DUCTWORK, EQUIPMENT, FURNITURE ETC. PRIOR TO ROUGH-IN, TO ENSURE CLEAR VIEW

OF THE ENTRANCE DOOR AND THE OVERALL SPACE. THIS CONTRACTOR TO REFER TO AND

FOLLOW MANUFACTURERS SPECIFICATIONS AND INSTALLATION INSTRUCTIONS FOR

PLACEMENT LOCATIONS AND SENSOR COVERAGE.  ALLOW FOR RELOCATION AND

ADJUSTEMENT OF PLACEMENT AS REQUIRED.

6. CEILING MOUNTED SENSORS SHALL BE AT AT CEILING LEVEL WHERE CEILING EXISTS. WHERE

CEILING IS NOT PRESENT SENSORS TO BE MOUNTED AT HEIGHT OF PARTITIONS.

WALL/CORNER MOUNTED SENSORS SHALL BE MOUNTED 8'-0" A.F.F. WALL STATION SENSORS

SHALL BE AS PER SPECIFICATIONS AND STANDARD SWITCH LOCATIONS. ALL MOUNTING

HEIGHTS ARE TO BE CONFIRMED ON SITE AND ADJUSTED ACCORDINGLY TO ENSURE PROPER

COVERAGE.

7. TIME OUT OF SENSORS AFTER VACANCY OF SPACE SHALL BE SET AS NOTED BELOW OR AS

INSTRUCTED ON SITE BY OWNER OR THEIR REPRESENTATIVE:

- WASHROOMS: SET LIGHTS TO 10 MINUTES AND FANS (IF APPLICABLE) TO 15 MINUTES

- OFFICES: 20 MINUTES

- OPEN SPACE OFFICES: 20 MINUTES

- ELECTRICAL ROOM AND SERVICE SPACES: 15 MINUTES

- JANITOR CLOSETS: 15 MINUTES

- STORAGE ROOMS: 15 MINUTES

- HALLWAYS AND CORRIDORS: 30 MINUTES"

8. APPROVED ALTERNATE BY: WATTSTOPPER, LUTRON, HUBBELL CONTROL SOLUTIONS

SENSORS BEING SUBMITTED AS EQUALS SHALL MEET SPECIFIED CAPABILITIES, COVERAGE(S),

SENSITIVITY ADJUSTMENT, TIME DELAYS, ETC. AS OUTLINED ABOVE AND AS PER

SPECIFICATIONS. SHALL AN ALTERNATE FAIL TO MEET INTENT OF DESIGN, CONTRACTOR

WILL BE RESPONSIBLE TO PROVIDE ADDITIONAL SENSORS AND OR PARTS TO MEET INTEND

OF DESIGN AND FUNCTIONALITY.

9. ELECTRICAL CONTRACTOR SHALL ALLOW FOR TRAINING AND EXPLANATION OF

CONTROLLED SYSTEMS TO END USER.

10. ELECTRICAL CONTRACTOR TO ENGAGE THIRD PARTY FOR FUNCTIONAL TESTING OF

LIGHTING CONTROL DEVICES AND CONTROL SYSTEM AND PROVIDE CERTIFICATE OF

ACCEPTANCE TO ENGINEER UPON COMPLETION PRIOR TO OCCUPANCY.

11. RE-COMMISIONING - AFTER 30 DAYS FROM OCCUPANCY RE-CALIBRATE ALL SENSOR TIME

DELAYS AND SENSITIVITIES TO MEET THE OWNER'S PROJECT REQUIREMENTS. PROVIDE A

DETAILED REPORT OF RE-COMMISSIONING ACTIVITY.

TYPE DESCRIPTION MODEL NO.

OS-1

WALL MOUNTED, DUAL-TECH, SINGLE LEVEL SENSOR

IN AREAS AS SHOWN. SENSOR TO BE SET FOR

VACANCY MODE FOR MANUAL 'ON' VIA BUILT-IN PUSH

BUTTON AND AUTOMATIC 'OFF' AFTER PRESET TIME.

180° COVERAGE PATTERN UP TO 1000 SQ.FEET.

COOPER GREENGATE

CAT.# ONW-D-1001-MV-N-W

SENSORSWITCH

CAT.#: WSX PDT SA WH

WATTSTOPPER

CAT.#: LMDW-101-W

OR APPROVED EQUAL

OS-2

WALL MOUNTED, DUAL-TECH, SINGLE-RELAY SENSOR

C/W BUILT-IN DIMMING CAPABILITY VIA LOCAL

RAISE/LOWER PUSH BUTTONS IN AREAS AS SHOWN.

SENSOR TO BE CONNECTED TO INDIVIDUAL LOADS AS

INDICATED ON PLANS AND SET FOR MANUAL 'ON' FOR

LOAD VIA BUILT-IN PUSH BUTTON.  LOAD  TO TURN

'OFF' AFTER PRESET TIME. 180° COVERAGE PATTERN

UP TO 1000 SQ.FEET.

COOPER GREENGATE

CAT.# OSW-D-010-W

SENSORSWITCH

CAT.#: WSX PDT 2P WH

WATTSTOPPER

CAT.#: LMDW-102-W

OR APPROVED EQUAL

OS-3

WALL MOUNTED, DUAL-TECH, DUAL-RELAY SENSOR IN

AREAS AS SHOWN. SENSOR TO BE CONNECTED TO

INDIVIDUAL LOADS AS INDICATED ON PLANS AND SET

FOR AUTOMATIC 'ON' FOR LOAD-A AND  FOR MANUAL

'ON' FOR LOAD-B VIA BUILT-IN PUSH BUTTON.  LOADS

'A' AND 'B' ARE TO TURN 'OFF' AFTER PRESET TIME.

180° COVERAGE PATTERN UP TO 1000 SQ.FEET.

COOPER GREENGATE

CAT.# ONW-D-1001-DMV-N-W

SENSORSWITCH

CAT.#: WSX PDT D SA WH

WATTSTOPPER

CAT.#: DW-311-W

OR APPROVED EQUAL

OS-4

CEILING MOUNTED, 360° FIELD OF VIEW, DUAL-TECH

SENSOR WITH A MAXIMUM COVEREGE OF 1000 SQ.

FEET.

COOPER GREENGATE CAT.#

OAC-DT-1000

OR APPROVED EQUAL

OS-5

OS-6
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1. GENERAL

1.1. THIS SPECIFICATION SHALL APPLY TO AND GOVERN ALL WORK OF DIVISION 16.  THE ELECTRICAL

CONTRACTOR SHALL BE A SUBCONTRACTOR TO THE GENERAL CONTRACTOR AND HIS BID SHALL

BE TENDERED DIRECTLY TO THE GENERAL CONTRACTOR.  THE CONTRACTOR SHALL SUPPLY,

INSTALL, WIRE AND CONNECT ALL EQUIPMENT, ACCESSORIES, DEVICES ETC SHOWN UNLESS

SPECIFICALLY NOTED OTHERWISE.  SHOULD THE CONTRACTOR BE UNSURE, THEY ARE TO

SUBMIT A QUESTION 3 WORKING DAYS PRIOR TO TENDER CLOSE TO HAVE AN ADDENDUM ISSUED

TO CLARIFY THE DEVICE, EQUIPMENT OR WORK SCOPE IN QUESTION.

1.2. IT IS THE CONTRACTORS RESPONSIBILITY TO OBTAIN ALL DRAWINGS AND SPECIFICATIONS PRIOR

TO TENDER SUBMITTAL.  ELECTRICAL DRAWINGS ARE TO BE READ IN CONJUNCTION WITH

ARCHITECTURAL, STRUCTURAL AND MECHANICAL DRAWINGS. ANY DISCREPANCIES BETWEEN

THESE SPECIFICATIONS AND THE DRAWINGS THAT CAUSES DOUBT AS TO THE TRUE MEANING OF

INTENT OF THE DRAWINGS AND SPECIFICATIONS, A RULING SHALL BE OBTAINED FROM THE

ENGINEER PRIOR TO TENDER SUBMITTAL.  NO ALLOWANCE WILL BE MADE FOR FAILURE TO DO

SO.  IF CLARIFICATION CAN NOT BE OBTAINED IN TIME, THE CONTRACTOR SHALL INCLUDE FOR

THE MORE COSTLY INSTALLATION IN THEIR BID.

1.3. LIABILITY INSURANCE:  OBTAIN AND CARRY PROPER INSURANCE TO FULLY PROTECT BOTH THE

OWNER AND HIMSELF FROM ANY AND ALL CLAIMS DUE TO ACCIDENTS, MISFORTUNES, ACTS OF

GOD, ETC.

1.4. CODES, PERMITS AND INSPECTION

1.4.1. BE RESPONSIBLE FOR AND OBTAIN ALL PERMITS, INSPECTION, ETC., AS REQUIRED BY

ALL AUTHORITIES HAVING JURISDICTION OVER THIS WORK AND PAY FOR ALL FEES

RELATED TO SAME.

1.4.2. DELIVER ALL PERMITS TO THE ENGINEER AS SOON AS THEY BECOME AVAILABLE.

1.5. CLOSE OUT DOCUMENTS AND AS-BUILT DRAWINGS:

1.5.1. THE CONTRACTOR SHALL SUBMIT AN ENQUIRY TO THE ARCHITECT/OWNER TO OBTAIN

THE FINAL ROOM NAMES AND NUMBERS TO BE USED IN ALL THE CLOSE OUT

DOCUMENTS, REPORTS, FIRE ALARM/NURSE CALL PROGRAMMING, PANEL SCHEDULES

ETC. FAILURE TO USE THE FINAL NAMES AND NUMBERS WILL REQUIRE THE

CONTRACTOR TO REPLACE DOCUMENTATION/REPROGRAM AS REQUIRED AT THEIR

EXPENSE.  THEY SHALL KEEP A SEPARATE SET OF WHITE PRINTS ON THE SITE AND

NOTE ALL CHANGES AND DEVIATIONS FROM THE ORIGINAL DESIGN. DEVICES ETC

NOTED AS "EX" (EXISTING) AND "REL" RELOCATED ARE TO HAVE THE CIRCUIT TRACED

AND DESIGNATED ON THE DRAWINGS.  DEVICES ETC DESIGNATED AS CONNECT TO

EXISTING CIRCUIT IN AREA ARE TO HAVE THE CIRCUIT INDICATED ON THE PLANS.

PROVIDE AS-BUILT DRAWINGS IN AUTOCAD FORMAT (MIN. RELEASE 2010), PDF FORMAT

AND (2) TWO SETS OF THESE PLANS SHOWING ALL AS-BUILT CONDITIONS TO THE

OWNER AT THE COMPLETION OF THIS CONTRACT AND BEFORE APPLYING FOR FINAL

PAYMENT. (INCLUDE IN-SLAB CONDUIT RUNS).  SHOULD NO MARKUPS BE REQUIRED

TENDER AND/OR SEALED PLANS BY THE ENGINEER WILL NOT BE ACCEPTED.

1.5.2. CLOSE OUT BINDERS SHALL BE PROVIDED WITH ALL TEST RESULTS, WARRANTY

LETTERS AND SHOP DRAWINGS.  A PDF COPY SHALL BE PROVIDED ALONG WITH THE

HARD COPY VERSIONS.  PDF VERSION SHALL BE ASSEMBLED VERSIONS WHERE

POSSIBLE. SHOULD A DOCUMENT REQUIRE SCANNING, IT SHALL BE PROVIDED IN HIGH

RESOLUTION AND BE CLEARLY LEGIBLE.  ILLEGIBLE DOCUMENTS WILL NOT BE

ACCEPTED.

1.6. CODES AND STANDARDS: (CURRENT EDITIONS)

1.6.1. DO COMPLETE INSTALLATION IN ACCORDANCE WITH C.S.A C22.1 EXCEPT WHERE

SPECIFIED OTHERWISE.

1.6.2. COMPLY WITH C.S.A. ELECTRICAL BULLETINS IN FORCE AT TIME OF TENDER

SUBMISSION, WHILE NOT IDENTIFIED AND SPECIFIED BY NUMBER IN THIS DIVISION, ARE

TO BE CONSIDERED AS FORMING PART OF RELATED C.S.A. PART II STANDARD.

1.6.3. DO OVERHEAD AND UNDERGROUND SYSTEMS IN ACCORDANCE WITH C.S.A. C22.3 NO. 1

EXCEPT WHERE SPECIFIED OTHERWISE.

1.6.4. ABBREVIATIONS FOR ELECTRICAL TERMS:  TO C.S.A. Z85.

1.6.5. COMPLY ALSO WITH THE FOLLOWING CODES:

1.6.5.1. ONTARIO ELECTRICAL SAFETY CODE

1.6.5.2. NATIONAL BUILDING CODE

1.6.5.3. ONTARIO BUILDING CODE

1.6.5.4. LOCAL HYDRO UTILITY REQUIREMENTS

1.6.5.5. CAN/ULC S524, S537 AND S1001

1.7. VISITING THE SITE:  VISIT THE SITE OF THE PROJECT AND BECOME FAMILIAR WITH THE SITE

CONDITIONS.  REPORT ANY DEVIATION AND/OR CONFLICTS BETWEEN TENDER DOCUMENTS AND

SITE CONDITIONS PRIOR TO SUBMITTING TENDER.

1.8. LOCATION OF OUTLETS:  CHANGE LOCATION OF OUTLETS, EQUIPMENT AT NO EXTRA COST OR

CREDIT, PROVIDING DISTANCE DOES NOT EXCEED 10'-0" (3m) AND INFORMATION IS GIVEN

BEFORE INSTALLATION.

1.9. CUTTING AND PATCHING:  PROVIDE ALL CUTTING, PATCHING AND PAINTING FOR ELECTRICAL

WORK, UNLESS NOTED OTHERWISE.

1.10. EQUIPMENT AND MATERIAL:  ALL EQUIPMENT AND MATERIAL, UNLESS SPECIFICALLY NOTED

OTHERWISE, SHALL BE NEW AND WITHOUT BLEMISH OR DEFECT.  ALL MATERIAL AND EQUIPMENT

SHALL BEAR U.L.C. OR C.S.A. LABELS.

1.11. WARRANTY:  WARRANT ALL WORK AND APPARATUS INSTALLED UNDER THIS CONTRACT FOR A

PERIOD OF ONE YEAR AFTER ACCEPTANCE OF SAME BY THE OWNER.

1.12. MAINTENANCE OF SERVICE:  PROVIDE ALL LABOUR AND MATERIALS NECESSARY TO ENSURE THAT

POWER, LIGHTING AND ALL OTHER MISCELLANEOUS ELECTRICAL SERVICES ARE MAINTAINED IN

FULL OPERATING CONDITION, IN ALL AREAS OF THE EXISTING BUILDING, DURING THE

CONSTRUCTION PERIOD.  DISCONNECT, MOVE, RELOCATE, AND RECONNECT CONDUIT AND

WIRING AS NECESSARY TO ACCOMMODATE THE NEW WORK AND MECHANICAL INSTALLATION.

1.13. CLEANING

1.13.1. DO FINAL CLEANING.

1.13.2. AT TIME OF FINAL CLEANING, CLEAN EQUIPMENT SURFACES THAT HAVE BEEN EXPOSED

TO CONSTRUCTION DUST AND DIRT.

1.13.3. VACUUM INSIDE OF ALL PANEL BOARDS, ETC., ON COMPLETION OF THE PROJECT.

1.14. SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

1.14.1. SUBMIT SHOP DRAWINGS, PRODUCT DATA AND/OR SAMPLES FOR ALL EQUIPMENT,

POWER DISTRIBUTION, POWER DEVICES, COMMUNICATIONS DEVICES, RACEWAY, LIGHT

FIXTURES, EMERGENCY LIGHTING, ETC. THE DRAWINGS ARE TO BE REVIEWED AND

STAMPED BY BOTH THE GENERAL AND ELECTRICAL CONTRACTOR PRIOR TO

SUBMITTAL.

1.14.2. SHOP DRAWINGS SHALL INCLUDE ALL RELEVANT ACCESSORIES AND LAYOUTS WHERE

REQUESTED.

1.14.3. SHOP DRAWINGS THAT ARE ILLEGIBLE AND OF POOR QUALITY  WILL BE REJECTED.

1.14.4. SHOP DRAWINGS WILL BE REVIEWED AND RETURN MARKED "REVIEWED", "REVIEWED AS

MODIFIED" OR "REVISE AND RESUBMIT".  THE DRAWING REVIEW DOES NOT RELIEVE THE

CONTRACTOR OF RESPONSIBILITY FOR ITS ACCURACY OR FOR COMPLIANCE WITH THE

CONTRACT DOCUMENTS.

1.14.5. INSTALLATION OF ANY EQUIPMENT SHALL NOT START UNTIL AFTER FINAL REVIEW OF

SHOP DRAWINGS BY THE CONSULTANT HAS BEEN OBTAINED.

1.14.6. INCOMPLETE OR INCORRECT SHOP DRAWINGS THAT ARE REJECTED, WHICH ADVERSELY

CAUSE OR RESULT IN ANY DELAY OF THE DELIVER SCHEDULE OF ANY EQUIPMENT

SHALL BE THE CONTRACTORS RESPONSIBILITY.

1.14.7. IF INCORRECT SHOP DRAWINGS ARE SUBMITTED AND REJECTED ANY SUBSEQUENT

DELIVERY DELAY WILL RESULT IN THE CONTRACTOR PROVIDING TEMPORARY

FACILITIES UNTIL SAID EQUIPMENT IS DELIVERED AND INSTALLED AT NO EXTRA COST

TO THE OWNER.

1.14.8. PROVIDE SPACE FOR SHOP DRAWING REVIEW STAMPS FOR THE CONTRACTOR AND

CONSULTANT. THIS SPACE SHALL BE CLEAR OF ALL TECHNICAL INFORMATION AND

SHALL NOT BE ON THE BACK OF ANY SHEETS.

1.14.9. SUBMIT SHOP DRAWINGS IN DIGITAL (PDF) FORMAT.

1.14.10. ONE (1) ORIGINAL COPY IN DIGITAL FORMAT (PDF) WILL BE RETURNED. ALL COPIES

REQUIRED BY TRADES, SUPPLIERS OR OTHER CONSULTANTS WILL BE PROVIDED

AND/OR PRINTED BY THE CONTRACTOR.

1.14.11. FAILURE TO SUBMIT SHOP DRAWINGS WILL NOT RELIEVE THIS CONTRACTOR FROM

ENSURING THAT ALL INSTALLED EQUIPMENT MEETS THE INTEND OF DESIGN

DOCUMENTS. ALL COSTS ASSOCIATED WITH ANY ISSUES ASSOCIATED WITH ALTERNATE

OR NOT SUBMITTED EQUIPMENT WILL THE RESPONSIBILITY OF THE INSTALLING

CONTRACTOR.

1.14.12. SHOP DRAWING SUBMITTAL SHALL BE (BUT NOT LIMITED TO) FOR ANY EQUIPMENT AS

LISTED;

1.14.12.1. HIGH VOLTAGE EQUIPMENT

1.14.12.2. SWITCHBOARD, METER CENTERS, PANEL BOARDS

1.14.12.3. FIRE ALARM SYSTEMS

1.14.12.4. LUMINAIRES INCLUDING LAMPS AND BALLASTS

1.14.12.5. LIGHTING CONTROLS

1.14.12.6. EMERGENCY BATTERY UNITS AND FIXTURES

1.14.12.7. ELECTRICAL HEATERS

1.14.12.8. SECURITY SYSTEM

1.14.12.9. MASTER CLOCK AND PROGRAM

1.14.12.10. INTERCOM SYSTEM

1.14.12.11. PUBLIC ADDRESS SYSTEM

1.14.12.12. MILLWORK

1.14.12.13. DEVICES

1.15. DRAW BREAKDOWNS:

1.15.1. THIS CONTRACTOR MUST SUBMIT A BREAKDOWN OF THE TENDER PRICE INTO

SEPARATE CLASSIFICATION TO THE SATISFACTION OF THE CONSULTANT AND

TOTALING THE TOTAL CONTRACT AMOUNT. EACH ITEM IS TO BE BROKEN INTO

MATERIAL AND LABOUR COSTS.

1.15.2. PROGRESS DRAWS, WHEN SUBMITTED, ARE TO BE ITEMIZED AGAINST EACH OF THE

DRAW BREAKDOWNS AND SHALL BE IN TABLE FORM IDENTIFYING CONTRACT AMOUNT,

AMOUNT OF THIS DRAW, TOTAL TO DATE, PERCENTAGE COMPLETE AND BALANCE.

1.15.3. BREAKDOWN SHALL FOLLOW, BUT NOT BE LIMITED TO;

1.15.3.1. PERMITS AND FEE

1.15.3.2. MOBILIZATION

1.15.3.3. DEMOLITION

1.15.3.4. DISTRIBUTION EQUIPMENT (IE. SWITCHBOARDS, PANELBOARDS, ETC.)

1.15.3.5. INCOMING FEEDERS AND CONDUITS

1.15.3.6. BRANCH WIRING CONDUITS

1.15.3.7. BRANCH WIRING

1.15.3.8. MECHANICAL EQUIPMENT WIRING

1.15.3.9. FIRE ALARM DEVICES

1.15.3.10. FIRE ALARM WIRING

1.15.3.11. FIRE ALARM VERIFICATION AND CERTIFICATION

1.15.3.12. EXIT AND EMERGENCY LIGHTING

1.15.3.13. LIGHTING

1.15.3.14. LIGHTING CONTROLS

1.15.3.15. VOICE AND COMMUNICATION CONDUITS

1.15.3.16. VOICE AND COMMUNICATION WIRING AND TERMINATIONS

1.15.3.17. ACCESS CONTROL AND SECURITY

1.15.3.18. MISCELLANEOUS AND SPECIALTY EQUIPMENT (IE. PUBLIC ADDRESS,

SOUND, ETC.)

1.15.4. ABOVE BREAKDOWN MUST BE APPROVED BY THE CONSULTANT PRIOR TO SUBMISSION

OF THE FIRST DRAW, MOBILIZATION AMOUNT MAY ONLY BE DRAWN WHEN ALL

REQUIRED SHOP DRAWINGS HAVE BEEN REVIEWED BY THE CONSULTANT

1.16. REVISIONS TO CONTRACT:

1.16.1. PROVIDE ITEMIZED LISTS OF MATERIALS/ASSOCIATED COSTS, LABOUR RATE/LABOUR

FOR EACH ITEM, COPY OF MANUFACTURERS INVOICE, IF REQUESTED, FOR EACH ITEM

GIVEN CHANGE NOTICE.

1.17. ROOF AND WALL OPENINGS:

1.17.1. LOCATION OF CONDUITS PASSING THROUGH ROOF AND WALLS TO BE COORDINATED

WITH DIVISION 15.  ALL OPENINGS TO BE MADE WATERTIGHT.

1.18. SCHEDULE OF CONSTRUCTION:

1.18.1. CONSULT GENERAL DIVISION FOR SCHEDULE OF CONSTRUCTION BEFORE COMMENCING

WORK AND COORDINATE DETAILS WITH ENGINEER, OWNER AND ALL TRADES DURING

CONSTRUCTION.

1.19. DIRECTORIES AND LABELLING:

1.19.1. IDENTIFY ALL ELECTRICAL EQUIPMENT. IDENTIFICATION SHALL CONSIST OF ENGRAVED

LAMACOID NAMEPLATES HAVING BLACK BACKGROUND WITH WHITE LETTERS. FASTEN

NAMEPLATES TO DEVICE USING SELF-TAPPING, COUNTERSUNK SCREWS. TAPE-TYPE

NAMEPLATES WILL NOT BE ACCEPTED.

1.19.2. ALL RECEPTACLE COVER PLATES SHALL BE LABELED WITH TAPE-TYPE NAMEPLATES.

THE LABEL SHALL INDICATE THE PANEL DESIGNATION AND CIRCUIT NUMBER. (IE A19).

TAPE SHALL BE NEATLY TRIMMED ON EACH END AND PLACED PLUMB AND LEVEL ON

THE FACE PLATE.  LABELS SHALL HAVE A NEAT, CLEAN AND PROFESSIONAL

APPEARANCE.  LABELS NOT TRIMMED OR POORLY POSITIONED WILL NOT BE ACCEPTED.

1.19.3. ALL PANELS WITH CIRCUITS ADDED OR REMOVED SHALL HAVE NEW COMPUTER

GENERATED PANEL SCHEDULES PLACED IN THEM.  SCHEDULE SHALL INDICATE PANEL

DESIGNATION, WHERE PANEL IS FED FROM, VOLTAGE, PHASE, BRANCH CIRCUIT

NUMBERS, BREAKER AMPERAGE AND CIRCUIT DESCRIPTION.

1.20. GROUNDING:

1.20.1. GROUND ALL EQUIPMENT IN ACCORDANCE WITH CODE REQUIREMENTS AND AS

INDICATED.

1.20.2. GROUNDING CONDUCTORS:  COPPER, INSULATED (GREEN); SIZE PER CODE.

1.20.3. GROUNDING LUGS, CONNECTORS:  APPROVED GROUNDING TYPE.

1.20.4. ALL GROUND CONDUCTORS #8AWG OR SMALLER SHALL BE RUN IN EMT.

1.21. FIREPROOFING:

1.21.1. WHERE CABLES PASS THROUGH FLOORS OR FIRE RATED WALLS, PACK SPACE BETWEEN

WIRING AND SLEEVE FULL WITH APPROVED RATED FIRE STOPS AND SEAL WITH

CAULKING COMPOUND CONFORMING TO CGSB 19-GP-9Ma.

1.22. MOUNTING HEIGHTS:

1.22.1. MOUNTING HEIGHT OF EQUIPMENT IS FROM FINISHED FLOOR TO CENTRELINE OF

EQUIPMENT UNLESS SPECIFIED OR INDICATED OTHERWISE.

1.22.2. IF MOUNTING HEIGHT OF EQUIPMENT IS NOT SPECIFIED OR INDICATED, VERIFY BEFORE

PROCEEDING WITH INSTALLATION

1.22.3. INSTALL ELECTRICAL EQUIPMENT AS SPECIFIED IN THE OBC FOR BARRIER FREE DESIGN.

IF NOT NOTED, INSTALL AT FOLLOWING CENTERLINE HEIGHTS:

1.22.3.1. LOCAL SWITCHES: 3'-5" (1050mm).

1.22.3.2. WALL RECEPTACLES:

1.22.3.2.1. GENERAL: 1'-6" (450mm).

1.22.3.2.2. ABOVE TOP OF CONTINUOUS BASEBOARD HEATER: 10" (250mm).

1.22.3.2.3. ABOVE TOP OF COUNTERS OR COUNTER SPLASH BACKS: 6" (150mm).

1.22.3.2.4. MECHANICAL ROOMS: 3'-5" (1050mm).

1.22.3.3. PANELBOARDS: AS REQUIRED BY CODE OR AS INDICATED.

1.22.3.4. TELEPHONE AND INTERPHONE OUTLETS: 1'-6" (450mm).

1.22.3.5. TELEVISION OUTLETS: 1'-6" (450mm).

1.22.3.6. FIRE ALARM PULL STATIONS: 3'-9" (1150mm).

1.23. LOAD BALANCE:

1.23.1. MEASURE PHASE CURRENT TO PANELBOARDS WITH NORMAL LOADS (LIGHTING)

OPERATING AT TIME OF ACCEPTANCE. ADJUST BRANCH CIRCUIT CONNECTIONS AS

REQUIRED TO OBTAIN BEST BALANCE OF CURRENT BETWEEN PHASES AND RECORD

CHANGES.

1.23.2. MEASURE PHASE VOLTAGES AT LOADS AND ADJUST TRANSFORMER TAPS TO WITHIN 2%

OF RATED VOLTAGE OF EQUIPMENT.

1.23.3. SUBMIT, AT COMPLETION OF WORK, REPORT LISTING PHASE AND NEUTRAL CURRENTS

ON PANELBOARDS, DRY-CORE TRANSFORMERS AND MOTOR CONTROL CENTRES,

OPERATING UNDER NORMAL LOAD. STATE HOUR AND DATE ON WHICH EACH LOAD WAS

MEASURED, AND VOLTAGE AT TIME OF TEST.

1.24. SECURITY DOOR

1.24.1. THE CONTRACTOR SHALL INCLUDE FOR ALL WORK (CUTTING, PATCHING, CONDUIT,

PULLING CABLE, EQUIPMENT, LICENCES, INSTALLATION, ETC) FOR SECURITY DOORS.

MAGNETIC LOCK DOORS SHALL INCLUDE POWER FOR THE CONTROLLER AND

CONDUIT/CABLING TO CONNECT TO THE THE KEY RESET SWITCH. CONFIRM LOCATION

AND ROUTING PRIOR TO BID.  ALL DOORS SHALL BE FULLY FUNCTIONAL AT

COMPLETION OF PROJECT.  WHERE SPECIFIED VENDORS ARE INDICATED, THE

CONTRACTOR SHALL COORDINATE WITH THIS VENDOR AND INCLUDE FOR ALL WORK

NOT IN THE SCOPE OF THE SPECIFIED VENDOR.  CONTRACTOR SHALL MAKE ANY

ADJUSTMENTS AFTER INSTALLATION AS REQUIRED BY THE OWNER.

1.24.2. REFER TO THE FIRE ALARM SECTION FOR VERIFICATION AND TESTING.  DOORS SHALL

BE TESTED AS A SYSTEM WITH THE FIRE ALARM AND OPERATION SHALL BE CONFIRMED

PRIOR TO BRINGING CITY OFFICIALS, BUILDING OWNERS AND THE ENGINEER TO SITE

TO WITNESS DOORS.

1.25. CONDUIT AND CABLE INSTALLATION:

1.25.1. INSTALL CONDUIT AND SLEEVES PRIOR TO POURING OF CONCRETE. SLEEVES THROUGH

CONCRETE: SCHEDULE 40 STEEL PIPE, SIZED FOR FREE PASSAGE OF CONDUIT, AND

PROTRUDING 2" (50mm).

1.25.2. IF PLASTIC SLEEVES ARE USED IN FIRE RATED WALLS OR FLOORS, REMOVE BEFORE

CONDUIT INSTALLATION.

1.25.3. INSTALL CABLES, CONDUITS AND FITTINGS TO BE EMBEDDED OR PLASTERED OVER,

NEATLY AND CLOSE TO BUILDING STRUCTURE SO FURRING CAN BE KEPT TO MINIMUM.

1.26. DEFINITIONS:

1.26.1. THE FOLLOWING ARE DEFINITIONS OF WORDS FOUND IN THE SPECIFICATION AND ON

ASSOCIATED DRAWINGS:

1.26.1.1. "CONCEALED" - HIDDEN FROM NORMAL SIGHT IN FURRED IN SPACES,

SHAFTS, CEILING SPACES, WALLS, UNDERFLOOR AND PARTITIONS.

1.26.1.2. "EXPOSED" - ALL ELECTRICAL WORK EXPOSED TO BUILDING OCCUPANTS.

WIRE AND CABLING SHALL BE IN CONDUIT UNLESS SPECIFICALLY NOTED

OTHERWISE.

1.26.1.3. "PROVIDE" (AND ALL TENSES OF "PROVIDE") SUPPLY, INSTALL, WIRE AND

CONNECT COMPLETE.

1.26.1.4. "INSTALL" (AND ALL TENSES OF "INSTALL") INSTALL WIRE AND CONNECT

COMPLETE, PRODUCTS AND SERVICES SPECIFIED.

1.26.1.5. "SUPPLY" SUPPLY ONLY

1.26.1.6. "OR APPROVED EQUAL" MATERIAL OR EQUIPMENT PROPOSED BY THE

CONTRACTOR IN LIEU OF THAT SPECIFIED AS APPROVED BY THE

CONSULTANT. MATERIAL OR EQUIPMENT SHALL MEET OR EXCEED THE

SAME QUALITY, MATERIAL, EFFICIENCY, ETC AS THE SPECIFIED

PRODUCTS.

1.26.1.7. "AS INDICATED" AS SHOWN ON DRAWINGS AND/OR NOTED IN

SPECIFICATIONS.

1.27. NOT USED

1.28. PHASING

1.28.1. THE CONTRACTOR SHALL REVIEW THE PHASING AS INDICATED ON ALL PLANS.  THIS

INCLUDES ARCHITECTURAL, MECHANICAL PLANS ETC IN THE ENTIRE DRAWING

PACKAGE.

1.28.2. THE CONTRACTOR SHALL INCLUDE FOR TEMPORARY CONNECTIONS AS REQUIRED TO

FACILITATE THE WORK.

1.28.3. THE CONTRACTOR SHALL INCLUDE FOR ALL WEEKEND AND PREMIUM TIME REQUIRED

TO FACILITATE THE PHASING AS INDICATED IN THE PLANS PACKAGE.

2. PRODUCTS

2.1. ELECTRICAL EQUIPMENT

2.1.1. EQUIPMENT SHALL HAVE 1.0m (39") CLEARANCE IN FRONT OF SAID EQUIPMENT

2.1.2. ELECTRICAL EQUIPMENT RATED AT 1200A AND OVER SHALL HAVE 1.5m (59")

CLEARANCE IN FRONT OF SAID EQUIPMENT.

2.1.3. ALL EQUIPMENT INSTALLED IN SPRINKLERED AREAS ARE TO BE COMPLETE WITH DRIP

SHIELDS.

2.2. PANEL BOARDS

2.2.1. PANEL BOARDS: TO C.S.A. C22.2, NO. 29.  LOADCENTRES ARE NOT ACCEPTABLE.

2.2.2. PANEL BOARDS ARE TO BE THE PRODUCT OF ONE (1) MANUFACTURER

2.2.3. 120/208V-3 PHASE-4 WIRE PANEL BOARDS: BUS AND BREAKERS RATED FOR MINIMUM

10,000A (SYMMETRICAL) INTERRUPTING CAPACITY OR AS INDICATED ON THE

DRAWINGS.

2.2.4. MAIN BREAKER SHALL OCCUPY A SEPARATE COMPARTMENT FROM BRANCH BREAKERS.

PANELS WITH MAIN BREAKERS IN BRANCH BREAKER COMPARTMENT WILL NOT BE

ACCEPTED.

2.2.5. SEQUENCE PHASE BUSSING WITH ODD NUMBERED BREAKERS ON LEFT AND EVEN ON

RIGHT, WITH EACH BREAKER IDENTIFIED BY PERMANENT NUMBER IDENTIFICATION AS

TO CIRCUIT NUMBER.

2.2.6. PANEL BOARDS: MAINS, NUMBER OF CIRCUITS, AND NUMBER AND SIZE OF BRANCH

CIRCUIT BREAKERS AS INDICATED

2.2.7. TWO (2) KEYS FOR EACH PANEL BOARD AND KEY PANEL BOARDS ALIKE.

2.2.8. COPPER BUS WITH FULL SIZE COPPER MAINS AND NEUTRAL.

2.2.9. MAINS FOR BOLT-ON BREAKERS.

2.2.10. FINISH TRIM AND DOOR BAKED GRAY ENAMEL. PAINT TUB SAME AS DOOR.

2.2.11. COMPLETE CIRCUIT DIRECTORY WITH TYPEWRITTEN LEGEND SHOWING CIRCUIT LABEL,

AMPERAGE AND PANEL LOCATION UNDER PLASTIC COVER.

2.2.12. EATON CUTLER HAMMER, SQUARE D, SIEMENS CANADA MANUFACTURE.

2.3. BREAKERS GENERAL

2.3.1. BOLT-ON MOLDED CASE CIRCUIT BREAKER, FULL MODULE (I.E.. 1"MINIMUM WIDTH),

QUICK-MAKE, QUICK-BREAK TYPE, FOR MANUAL AND AUTOMATIC OPERATION WITH

TEMPERATURE COMPENSATION FOR 40OC AMBIENT. (MINI-BREAKERS NOT

ACCEPTABLE)

2.3.2. MAGNETIC INSTANTANEOUS TRIP ELEMENTS IN CIRCUIT BREAKERS, TO OPERATE ONLY

WHEN THE VALUE OF CURRENT REACHES SETTING.

2.4. DISCONNECT SWITCHES FUSED AND UNFUSED

2.4.1. ENCLOSED MANUAL AIR BREAK SWITCHES IN NON-HAZARDOUS LOCATIONS:  TO C.S.A.

C22.2 NO. 4.

2.4.2. FUSE HOLDER ASSEMBLIES TO C.S.A. C22.2 NO. 39.

2.4.3. FUSIBLE AND NON-FUSIBLE DISCONNECT SWITCHES AS INDICATED.

2.4.4. PROVISION FOR PADLOCKING IN ON/OFF SWITCH POSITION BY THREE LOCKS

2.4.5. MECHANICALLY-INTERLOCKED DOOR TO PREVENT OPENING WHEN HANDLE IN "ON"

POSITION

2.4.6. QUICK-MAKE, QUICK-BREAK ACTION.

2.4.7. ON/OFF SWITCH POSITION INDICATION ON SWITCH ENCLOSURE COVER.

2.4.8. C.S.A. ENCLOSURE 1 UNLESS NOTED OTHERWISE.

2.4.9. EATON CUTLER HAMMER, SQUARE D, SIEMENS CANADA MANUFACTURE.

2.5. CONDUCTORS

2.5.1. ALL CONDUCTORS SHALL BE COPPER UNLESS INDICATED OTHERWISE.

2.5.2. CONDUCTORS #10 AWG AND SMALLER SHALL BE SOLID.  CONDUCTORS #8 AND LARGER

SHALL BE STRANDED.

2.5.3. CONDUCTORS SHALL BE SIZED #12 AWG MINIMUM, EXCEPT FOR CONTROL CIRCUITS

WHERE #14 AWG MINIMUM SIZE IS PERMITTED. FEEDER SIZES AS INDICATED.

2.5.4. PANEL FEEDER LENGTHS SHALL BE CONTRACTOR VERIFIED FOR LENGTH OF PROPOSED

INSTALLATION PATH SO AS NOT TO EXCEED 3% VOLTAGE DROP ON INSTALLATION.

FEEDERS EXCEEDING THE LENGTH OF THE ALLOWABLE AMPACITY SHALL BE BROUGHT

TO THE ENGINEERS ATTENTION PRIOR TO BEGINNING ANY ROUGH-INS.

2.5.5. SIZE CONDUCTORS FOR A 2% MAXIMUM VOLTAGE DROP FROM OVERCURRENT DEVICE

TO FARTHEST OUTLET.

2.5.6. CONDUCTOR INSULATION RATED FOR 600V MINIMUM UNLESS STATED OTHERWISE.

2.5.7. CONDUCTOR TYPES:

2.5.7.1. TW75, TWU TO C.S.A. #C22.2 NO. 75

2.5.7.2. RW90, RWU90 (XLPE) TO C.S.A. #C22.2 NO. 38

2.5.7.3. TW75, RW90 (XLPE) - INSIDE BUILDING.

2.5.7.4. TWU, RWU90 (XLPE) - CONDUCTORS DIRECT BURIED OR IN CONDUIT

OUTSIDE BUILDING.

2.5.7.5. BX (ARMOURED CABLE) IS ONLY PERMITTED FOR LIGHT FIXTURE DROPS IN

ACCOUSTIC CEILINGS (MAX LENGTH 5'-0"), AND MAY BE USED IN HOLLOW

PARTITIONS FOR SWITCH [AND/OR RECEPTACLE DROPS] OR SUSPENDED

CEILING FOR FIXTURE DROPS ONLY.  ANY DROPS SHALL NOT EXCEED 3.0m

(10'-0"). AC-90 (BX ARMOURED CABLE) IS NOT TO BE INSTALLED IN OPEN

CEILINGS OR ANY OTHER EXPOSED APPLICATION.  ALL CABLES ARE TO BE

PROPERLY FASTENED TO BUILDING STRUCTURE IN A NEAT AND

PROFESSIONAL MANNER.  [USE OF AC-90 IN METAL STUD CONSTRUCTION

HOLLOW PARTITION IS TO BE LIMITED TO A MAXIMUM OF 3.0m (10'-0").]

EXCESSIVE USE OF AC-90, IN THE OPINION OF THE ENGINEER, WILL

REQUIRE ELECTRICAL CONTRACTOR TO REPLACE ALL NEW WIRING WITH

PROPER CONDUIT AND WIRE AT CONTRACTORS EXPENSE.

2.6. FASTENINGS AND SUPPORTS

2.6.1. SUPPORT EQUIPMENT, CONDUIT OR CABLES USING CLIPS, SPRING-LOADED BOLTS,

CABLE CLAMPS DESIGNED AS ACCESSORIES TO BASIC CHANNEL MEMBERS.

2.6.2. INSTALL FASTENINGS AND SUPPORTS AS REQUIRED FOR EACH TYPE OF EQUIPMENT

CABLES AND CONDUIT AND IN ACCORDANCE WITH MANUFACTURER'S INSTALLATION.

2.7. CONDUITS

2.7.1. RIGID, GALVANIZED STEEL THREADED CONDUIT TO C.S.A. C22.2, NO. 45, SIZE AS

INDICATED.

2.7.2. ELECTRICAL METALLIC TUBING (EMT) WITH COUPLINGS AND EXPANDED ENDS AS

REQUIRED, TO C.S.A. C22.2, NO. 83, SIZE AS INDICATED.

2.7.3. RIGID PVC (UNPLASTICIZED) CONDUIT FOR EXPOSED, ABOVE GROUND WORK, TO C.S.A.

C22.2, NO. 211.2, SIZE AS INDICATED. FLEXIBLE PVC IS NOT PERMITTED.

2.7.4. FLEXIBLE METAL CONDUIT AND LIQUID-TIGHT FLEXIBLE METAL CONDUIT TO C.S.A.

C22.2, NO. 56.

2.7.5. EMT CONDUIT FITTINGS, IE. CONNECTORS, COUPLINGS, TO C.S.A. C22.2, NO. 18,

ZINC-PLATED STEEL/MALLEABLE IRON CONSTRUCTION.  ALL CONNECTIONS AND

COUPLINGS TO BE SET SCREW TYPE, IE. CONCRETE TIGHT.

2.7.6. CONDUIT SIZES SHALL BE A MINIMUM OF 3/4" AND CONFORM TO ELECTRICAL SAFETY

CODE. WHERE SIZES ARE INDICATED AND THEY EXCEED CODE, THEY SHALL NOT BE

REDUCED.

2.7.7. USE RIGID, GALVANIZED STEEL, THREADED CONDUIT WHERE CONDUIT IS SUBJECT TO

MECHANICAL INJURY.

2.7.8. RUN PARALLEL OR PERPENDICULAR TO BUILDING LINES.

2.7.9. USE EMT FOR ALL WIRING FROM OUTLET BOX TO SOURCE.

2.7.10. INSTALL NYLON FISH WIRE IN EMPTY CONDUITS AND TERMINATE UNDER SCREW

LEAVING 12' SLACK.  TAG FISH WIRE IDENTIFYING SYSTEM.

2.7.11. DO NOT LOCATE CONDUITS LESS THAN 3" (75 MM) PARALLEL TO STEAM OR HOT

WATER LINES WITH A MINIMUM OF 1" (25 MM) AT CROSS-OVERS.

2.7.12. IN-SLAB CONDUIT: LOCATE TO SUIT REINFORCING STEEL. INSTALL IN CENTRE 1/2 OF

SLAB.

2.7.13. PROVIDE AND INSTALL 4-38mm (4 1-1/2") SPARE CONDUITS UP TO CEILING SPACE

FROM EACH FLUSH MOUNTED ELECTRICAL PANEL. TERMINATE IN 300mm X 300mm

(12"x12") JUNCTION BOXES IN ACCESSIBLE CEILING SPACE.

2.8. JUNCTION AND PULL BOXES

2.8.1. WELDED STEEL CONSTRUCTION WIRE SCREW-ON FLAT COVERS FOR SURFACE

MOUNTING.

2.8.2. COVERS WITH 1" (25 MM) MINIMUM EXTENSION ALL AROUND, FOR FLUSH-MOUNTED

PULL AND JUNCTION BOXES.

2.8.3. INSTALL PULL BOXES IN CONDUIT RUNS SO AS NOT TO EXCEED 30 M OF CONDUIT RUN

OR THE EQUIVALENT OF TWO (2) 90° BENDS BETWEEN PULL BOXES.

2.9. OUTLET AND CONDUIT BOXES:

2.9.1. ALL LIGHTING FIXTURES, RECEPTACLES AND OTHER WIRING DEVICES FOR ANY

CONDUIT SYSTEM SHOWN SHALL BE PROVIDED WITH AN OUTLET BOX.

2.9.2. 4" (102 MM) OCTAGON OR SQUARE OUTLET BOXES OR LARGER, COMPLETE WITH

FITTINGS FOR LIGHTING FIXTURES AND AS REQUIRED FOR SPECIAL DEVICES.

2.9.3. WALL OUTLET BOXES SHALL BE:

2.9.3.1. NO. 1104 SERIES, FLUSH MOUNTED IN DRYWALL PARTITIONS, U.N.O.

2.9.3.2. MBS SERIES MASONRY BOXES (GALVANIZED STEEL) FLUSH MOUNTED IN

MASONRY WALLS (BLOCK WALLS).

2.9.3.3. GANG BOXES SHALL BE USED AT LOCATIONS WHERE DEVICES ARE

GROUPED.  PROVIDE BARRIERS AS REQUIRED.

2.9.3.4. BLANK COVER PLATES FOR BOXES WITHOUT WIRING DEVICES.

2.10. TRANSFORMERS

2.10.1. TRANSFORMERS SHALL BE COMPLETE WITH COPPER WINDINGS AND MEET THE

REQUIREMENTS OF CSA 802.2-CURRENT EDITION FOR ENERGY EFFICIENCY.

2.10.2. TRANSFORMERS SHALL BE GENERAL PURPOSE, SUITABLE FOR SPRINKLER LOCATION

WITH DELTA/WYE CONFIGURATION 600/120/208V, 3PH, 4W SECONDARY C/W THREE

(3) COPPER WINDINGS.

2.10.3. MOUNT DRY TYPE TRANSFORMER UP TO 75kVA ON WALL WITH ANGLE IRON FRAME

SECURELY SUPPORTED FROM STRUCTURE AND VIBRO-ACOUSITC ISOLATORS, UNO.

2.10.4. MOUNT DRY TYPE TRANSFORMER 75kVA AND ABOVE ON 4" CONCRETE PAD C/W

VIBRO-ACOUSTIC ISOLATORS, UNO.

2.10.5. ACCEPTABLE MANUFACTURERS: HAMMOND POWER SOLUTIONS (HPS), MARCUS AND

REX POWER MAGNETICS.

2.11. WIRING DEVICES:

2.11.1. SUPPLY AND INSTALL WIRING DEVICES AS INDICATED COMPLETE WITH COVERPLATES.

2.11.2. SWITCHES:  MANUALLY OPERATED, GENERAL PURPOSE, AC, SPECIFICATION GRADE,

TOTALLY ENCLOSED BODY, RATED 120V, 20 AMPERES MINIMUM OR AS REQUIRED BY

CIRCUIT COMPLETE WITH WHITE DECORATIVE DESIGNER SERIES TOGGLE. (ROCKER)

2.11.3. RECEPTACLES:  3 WIRE, U-GROUND TYPE, PREMIUM SPECIFICATION GRADE COMPLETE

WITH SCREW-TYPE TERMINALS, DOUBLE WIRE CONTACTS, RIVETED GROUND

CONTACTS, BREAK-OFF LINKS FOR SPLIT RECEPTACLES AND WHITE MOLDED HOUSING.

RECEPTACLES WITHIN 1.5m OF A SINK ARE TO BE PROTECTED BY GFI. EXTERIOR

RECEPTACLES ARE TO BE GFI AND INCLUDE "EXTRA DUTY IN USE" WEATHERPROOF

COVER. HUBBELL CAT No. MM420C.

2.11.4. OTHER RECEPTACLES WITH AMPACITY AND VOLTAGE AS INDICATED.

2.11.5. PRODUCTS:  DEVICES TO BE HUBBELL MANUFACTURE, STYLE LINE SERIES;

2.11.5.1. LIGHT SWITCH (STYLE LINE DECORATOR SERIES):

2.11.5.1.1. 20A-120V SINGLE POLE WHITE - DS120W

2.11.5.1.2. 20A-120V 3-WAY WHITE - DS320W

2.11.5.1.3. 20A-120V 4-WAY WHITE - DS420W

2.11.5.1.4. 20A-347V SINGLE POLE WHITE - COOPER AH18221W

2.11.5.1.5. 20A-347V 3-WAY WHITE - COOPER AH18223W

2.11.5.2. RECEPTACLES (STYLE LINE DECORATOR SERIES):

2.11.5.2.1. 15A-125V DUPLEX WHITE - DR15WHI

2.11.5.2.2. 20A-125V DUPLEX WHITE - DR20WHI

2.11.5.2.3. 15A-125V GFCI DUPLEX - GF15WLA

2.11.5.2.4. 20A-125V GFCI DUPLEX - GF20WLA

2.11.5.3. TAMPER RESISTANT RECEPTACLES (STYLE LINE DECORATOR SERIES):

2.11.5.3.1. 15A-125V DUPLEX WHITE - DR15WHITR

2.11.5.3.2. 20A-125V DUPLEX WHITE - DR20WHITR

2.11.5.3.3. 15A-125V GFCI DUPLEX - GFTR15W

2.11.5.3.4. 20A-125V GFCI DUPLEX - GFTR20W

2.11.5.4. USB RECEPTACLE (STYLE LINE DECORATOR SERIES)

2.11.5.4.1. 15A-125V USB DUPLEX WHITE, 5A USB A/C - USB15AC5W

2.11.5.5. WALL PLATES (STYLE LINE):  STANDARD SIZE WHITE NYLON;

2.11.5.5.1. 1-GANG - NP26W

2.11.5.5.2. 2-GANG - NP262W

2.11.5.5.3. 3-GANG - NP263W

2.11.5.5.4. 4-GANG - NP264W, ETC.

2.11.5.6. WALL PLATES (STYLE LINE): STANDARD SIZE STAINLESS;

2.11.5.6.1. 1-GANG - SS26

2.11.5.6.2. 2-GANG - SS262

2.11.5.6.3. 3-GANG - SS263

2.11.5.6.4. 4-GANG - SS264, ETC.

2.11.6. ACCEPTABLE MANUFACTURER PASS & SEYMOUR AND COOPER

2.13. MECHANICAL AND/OR ROOF TOP EQUIPMENT

2.13.1. COORDINATE SIZE OF BREAKERS AND FEEDERS WITH MECHANICAL.  FEEDERS ON

DRAWINGS ARE BASED ON DESIGN LOADS PROVIDED IN MECHANICAL DRAWINGS.

CONTRACTOR SHALL CONFIRM THE FEEDER SIZES AND BREAKERS ON SHOP DRAWINGS

PRIOR TO ROUGH-IN AND PURCHASE OF MATERIAL/EQUIPMENT TO POWER UP UNITS.

DISCREPANCIES ARE TO BE NOTED TO THE ENGINEER.

2.13.2. PROVIDE MAINTENANCE RECEPTACLES AS REQUIRED BY ESA. COORDINATE WITH

MECHANICAL; SHOULD THE EQUIPMENT NOT INCLUDE A MAINTENANCE RECEPTACLE AS

AN OPTION, THE CONTRACTOR SHALL INCLUDE TO PROVIDE A 15/20R GFI RECEPTACLE

AND A 1P-20A BREAKER FROM THE LOCAL PANEL FOR EACH GROUP OF UNITS.  UNITS

MORE THAN 50'-0" APART SHALL HAVE ITS OWN RECEPTACLE.  RECEPTACLE SHALL BE

MOUNTED TO A PEDESTAL OR ROOF CURB AND SEALED WATERTIGHT. PROVIDE AN

IN-USE COVER FOR THE RECEPTACLE.

3. LIGHTING

3.1. MANUFACTURER'S OPERATIONAL TESTS:

3.1.1. TEST FIXTURE FOR ACCEPTANCE OF LAMP MADE TO MAXIMUM TOLERANCE AS

REQUIRED IN A.N.S.I. STANDARDS.

3.1.1.1. TEST FIXTURES WITH RATED LAMPS FOR STARTING AND OPERATION.

3.1.1.2. CHECK WIRING FOR AGREEMENT WITH DESIGN CIRCUIT.

3.1.1.3. TEST FOR SHORT CIRCUITS AND IMPROPER GROUNDS.

3.2. HANGERS AND FITTINGS

3.2.1. SUPPORT FIXTURES AS SHOWN ON THE DRAWINGS, LEVEL, PLUMB AND TRUE WITH

THE STRUCTURE AND OTHER EQUIPMENT, AND IN A HORIZONTAL OR VERTICAL

POSITION AS INTENDED.

3.2.2. WALL OR SIDE BRACKET MOUNTED FIXTURE HOUSINGS SHALL BE RIGIDLY INSTALLED

AND ADJUSTED TO GIVE A NEAT FLUSH FIT TO THE SURFACE ON WHICH IT IS

MOUNTED.

3.3. SUPPORTS:

3.3.1. SUPPORT FIXTURES BY HANGERS AND MOUNTING ARRANGEMENTS WHICH WILL NOT

CAUSE THE FIXTURE FRAME, HOUSING, SIDES OR LENS FRAME TO BE DISTORTED; OR

PREVENT COMPLETE ALIGNMENT OF SEVERAL FIXTURES IN A ROW.

3.3.2. MOUNTING METHODS FOR FIXTURES ON OR IN SUSPENDED CEILINGS ARE TO BE AS

FOLLOWS:

3.3.3. WHERE LIGHTING FIXTURES ARE RECESSED INTO SUSPENDED CEILINGS, THESE

FIXTURES ARE TO BE SUPPORTED INDEPENDENTLY OF THE CEILING USING #12 JACK

CHAIN HANGERS.  EACH CHAIN IS TO BE SECURED SEPARATELY TO THE STRUCTURE

ABOVE SO THAT NO WEIGHT FALLS ON THE CEILING SUSPENSION SYSTEM.

3.3.4. IN NO CASE WILL REINFORCEMENT OF THE CEILING SUSPENSION SYSTEM BE

CONSIDERED TO BE ADEQUATE SUPPORT FOR THE LIGHTING FIXTURES.

3.3.5. WHERE CROSS MEMBER SUPPORTS ARE REQUIRED ABOVE THE CEILING TO PROVIDE

SUPPORT POINTS, THESE ARE TO BE STEEL CHANNELS OR ANGLES.

3.4. INSTALLATION:

3.4.1. INSTALLATION OF ALL LIGHTING EQUIPMENT SHALL COMPLY WITH THE RELEVANT

SECTIONS OF THE ONTARIO ELECTRICAL SAFETY CODE.

3.4.2. CLUSTER OF RECESSED FIXTURES SHALL BE WIRED WITH BX90 OR R90 WIRE IN

FLEXIBLE STEEL CONDUIT TO ADJACENT OUTLET BOXES PLACED ABOVE THE FINISHED

CEILING, WITHIN REACH OF THE FIXTURE HOLES.  MAIN HOME RUNS TO BE EMT FROM

JUNCTION BOX AT CLUSTER OF FIXTURES TO PANEL.

3.4.3. AT THE COMPLETION OF CONSTRUCTION AND ACCEPTANCE OF WORK, ALL LIGHTING

FIXTURES SHALL BE CLEAN, COMPLETE WITH ALL NECESSARY ACCESSORIES AND

PROVIDED WITH THE REQUIRED OPERATING LAMP(S).

3.4.4. FIXTURES AS SHOWN ON THE ELECTRICAL DRAWINGS ARE APPROXIMATE LOCATIONS

ONLY.  INSTALLATION OF FIXTURES SHALL BE IN ACCORDANCE WITH REFLECTED

CEILING PLANS, DETAILS AND/OR FIELD INSTRUCTIONS ISSUED BY THE ARCHITECT.

3.4.5. ALL 347V FIXTURES TO HAVE LOCAL DISCONNECT TO COMPLY WITH THE ONTARIO

ELECTRICAL SAFETY CODE.

3.4.6. UPON COMPLETION CLEAN LIGHTING REFLECTORS, LENSES AND OTHER LIGHTING

SURFACES THAT HAVE BEEN EXPOSED TO CONSTRUCTION DUST AND DIRT.

3.4.7. THE MOUNTING HEIGHTS OF BUILDING MOUNTED FIXTURES SHALL BE CONFIRMED

PRIOR TO ROUGH-IN.  REVIEW ARCHITECTURAL PLANS/ELEVATIONS.  THE

CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY DISCREPANCIES BETWEEN PLANS

AND INDICATED MOUNTING HEIGHTS IN SCHEDULES/PLANS BETWEEN METRIC AND

IMPERIAL DESIGNATED HEIGHTS. 

4. GROUND FAULT CIRCUIT INTERRUPTERS - CLASS "A"

4.1. GENERAL

4.1.1. COMPONENTS COMPRISING GROUND FAULT PROTECTIVE SYSTEM TO BE OF SAME

MANUFACTURER.

4.2. BREAKER TYPE GROUND FAULT INTERRUPTER

4.2.1. SINGLE POLE GROUND FAULT CIRCUIT INTERRUPTER FOR 15A, 120V, 1 PHASE CIRCUIT

C/W TEST AND RESET FACILITIES.

4.2.2. SINGLE POLE GROUND FAULT CIRCUIT INTERRUPTER FOR 30A, 120V, 1 PHASE CIRCUIT

C/W TEST AND RESET FACILITIES.

4.3. INSTALLATION

4.3.1. DO NOT GROUND NEUTRAL ON LOAD SIDE OF GROUND FAULT RELAY.

4.3.2. PASS PHASE CONDUCTORS INCLUDING NEUTRAL THROUGH ZERO SEQUENCE

TRANSFORMERS.

4.3.3. CONNECT SUPPLY AND LOAD WIRING TO EQUIPMENT IN ACCORDANCE WITH

MANUFACTURER'S RECOMMENDATIONS.

4.4. FIELD QUALITY CONTROL

4.4.1. PERFORM TESTS IN ACCORDANCE WITH SECTION 16010 - ELECTRICAL GENERAL

REQUIREMENTS.

4.4.2. ARRANGE AND PAY FOR FIELD TESTING OF GROUND FAULT EQUIPMENT BY

INDEPENDENT TESTING LABORATORY GROUND FAULT EQUIPMENT MANUFACTURER

CONTRACTOR BEFORE COMMISSIONING SERVICE.

4.4.3. SUBMIT REPORT OF TESTS TO CONSULTANT AND A CERTIFICATE THAT SYSTEM AS

INSTALLED MEETS CRITERIA SPECIFIED HEREIN.

4.4.4. DEMONSTRATE SIMULATED GROUND FAULT TESTS.

5. COMPUTER/TELECOM CABLING SYSTEM

5.1. SCOPE OF WORK

5.1.1. SUPPLY AND INSTALL A STRUCTURED WIRING SYSTEM USING CATEGORY 6 [6A]

TWISTED PAIR TECHNOLOGY IN ACCORDANCE WITH EIA/TIA 568B WIRING

SPECIFICATION.

5.1.2. EACH COMPUTER OUTLET SHOWN NEW ON THE DRAWINGS SHALL MEET OR EXCEED

CATEGORY 6 [6A] EIA/TIA SPECIFICATION.

5.1.2.1. CATEGORY 6 [6A], 4 PAIR TWISTED CABLE FT6 (PLENUM RATED) HOME

RUN CABLE FROM EACH INDIVIDUAL OUTLET TO HUB CLOSET VIA

CONDUIT AND/OR WIREWAY SYSTEM. NO RUNS FROM THE COMPUTER

OUTLET TO THE WIRING CLOSET SHALL EXCEED THE RECOMMENDED

EIA/TIA 568B SPECIFICATION.

5.1.2.2. CABLING SHALL TERMINATE AT THE COMPUTER OUTLET WITH AN RJ45

WHICH MEETS/EXCEEDS CATEGORY 6 [6A] (EIA/TIA 568B)

SPECIFICATIONS.

5.1.2.3. ALL TERMINATIONS, AT THE PATCH PANELS OR OUTLETS SHALL MEET

EIA/TIA 568B WIRING CONFIGURATIONS.

5.1.2.4. PROVIDE SLEEVES AND FIRESTOP ALL CABLING PENETRATIONS THROUGH

FIRE RATED ASSEMBLIES.

5.1.2.5. CABLING SHALL BE IN CONDUIT IN EXPOSED AREAS.  J HOOKS MAY BE

USED IN CONCEALED SPACES WHERE NOTED AS ACCEPTABLE.  OUTLETS IN

NEW WALLS SHALL BE PROVIDED IN CONDUIT COMPLETE WITH BUSHINGS

TO ACCESSIBLE CEILING SPACES.

5.1.3. HOME RUN ALL CABLES AND TERMINATE IN THE IT AND TELECOM CLOSET.

5.1.4. PROVIDE PATCH PANELS AND TERMINATE ALL OUTLET CABLES. EACH SYSTEM SHALL

HAVE IT'S OWN PATCH PANEL.  DATA AND VOICE OUTLETS SHALL NOT BE TERMINATED

ON THE SAME PANEL UNLESS DIRECTED BY THE OWNER.  PANELS SHALL HAVE A

MINIMUM OF 25% SPARE CAPACITY.  PROVIDE AN ADDITIONAL PANEL IF CAPACITY IS

LESS THAN 25%.

5.1.5. PROVIDE HORIZONTAL CABLE MANAGERS UNDER AND ABOVE EACH PATCH PANEL.

5.1.6. PROVIDE VERTICAL CABLE MANAGERS ON EACH SIDE OF THE RACK. RACKS MOUNTED IN

ROWS SHALL NOT SHARE A COMMON MANAGER UNLESS IT IS DOUBLE CAPACITY.

5.1.7. ALL REQUIRED COMPUTER EQUIPMENT AND ASSOCIATED WIRING CONNECTIONS WILL

BE SUPPLIED AND INSTALLED BY OWNER.

5.1.8. AT THE END OF THE PROJECT, SUPPLY AND TURN OVER TO THE OWNER, ONE 7'-0"

CATEGORY 6 [6A] PATCH CORD FOR EVERY RJ45 COMPUTER JACK SPECIFIED ON THIS

PROJECT.  PROVIDE PATCH CABLES OF SUFFICIENT LENGTH TO ALLOW THE OWNER TO

PATCH ALL OUTLETS INTO THEIR EQUIPMENT AT THE RACK.  CABLING IS TO BE SMALL

DIAMETER FOR ALL APPLICATIONS UPTO 30W POE.  APPLICATIONS OVER THIS ARE TO

USE REGULAR DIAMETER CABLING FOR PATCH CORDS.

5.1.9. COMPUTER CABLING SYSTEM (HARDWARE, CABLES, CONNECTORS AND INSTALLATION)

SHALL ALL BE IN ACCORDANCE WITH EIA/TIA 568B SPECIFICATIONS.

5.1.10. PROVIDE FULL HEIGHT 2 POST DATA RACKS AND SECURELY ANCHOR TO FLOOR.  RACKS

ARE TO BE CAPABLE OF ATTACHING VERTICAL CABLE MANAGERS.

5.1.11. PROVIDE FULL HEIGHT POWER STRIPS WITH 15/20A OUTLETS (MIN 10) ON THE

BACKSIDE OF THE RACK. STRIP IS TO INCLUDE 15'-0" CORD.

5.2. COORDINATION

5.2.1. VERIFY AND COORDINATE THE DETAILS OF THE ENTIRE SYSTEM WITH THE END USER

PRIOR TO SUBMITTING SHOP DRAWINGS.

5.3. CONSTRUCTION DRAWINGS

5.3.1. THE SYSTEM INTEGRATOR SHALL PROVIDE, UPON COMPLETION OF SHOP DRAWINGS, IN

AUTOCAD 2010 FORMAT (ON CD), CONSTRUCTION DRAWINGS. THESE DRAWINGS SHALL

HAVE ALL DETAILS IN REGARDS TO THE CABLING SYSTEM, SUCH AS CLOSET LOCATION

AND DESIGNATION, CABLE ROUTING AND JACK LOCATION.

5.4. PRODUCTS

5.4.1. CATEGORY 6 [6A] CABLE IN ACCORDANCE WITH EIA/TIA 568B CRITERIA. PROVIDE BLUE

CABLE FOR DATA WIRING AND PROVIDE WHITE CABLE FOR VOICE WIRING.

5.4.2. COMPUTER FACE PLATES, CAPABLE OF ACCEPTING 4 MODULES FOR DATA. PROVIDE

BLANKS FOR UNUSED JACK LOCATIONS IN FACEPLATE.

5.4.3. DATA TERMINATIONS MUST BE WIRED TO EIA/TIA 568B WIRING SCHEMATIC IN RJ45

JACKS.

5.4.4. OUTLETS ARE TO BE CATEGORY 6 [6A], MODULAR TYPE. PROVIDE INTERNATIONAL

WHITE FOR VOICE AND BLUE FOR DATA UNLESS SPECIFIED OTHERWISE.

5.4.5. PLATES SHALL BE PLASTIC, INTERNATIONAL WHITE IN COLOUR.

5.4.6. NECESSARY 3/4" (19mm) FIRE RATED PLYWOOD BACKBOARDS AS SHOWN ON

DRAWINGS.

5.4.7. INDIVIDUAL OUTLET CONDUITS AND TERMINAL FEEDER CONDUITS TO BE EMT IN

ACCORDANCE WITH SECTION 2.6.

5.5. OUTLET BOXES

5.5.1. TELEPHONE OUTLET: LOW VOLTAGE RING, FLUSH FACEPLATE WITH STANDARD RJ11

TELEPHONE JACK. [RJ45 VOIP JACK]

5.5.2. COMPUTER OUTLET: LOW VOLTAGE RING, FLUSH FACEPLATE WITH RJ45 JACK.

5.5.3. COMBINATION TELEPHONE/COMPUTER OUTLET: LOW VOLTAGE RING, FLUSH

FACEPLATE WITH STANDARD RJ11 TELEPHONE JACK [RJ45 VOIP JACK] AND RJ45 JACK

FOR COMPUTER, BOTH ON A COMMON SINGLE GANG PLATE.

5.5.4. WIRELESS ACCESS POINT: SURFACE MOUNT BACKBOX, FACEPLATE AND RJ45 JACK.

5.6. PRODUCT MANUFACTURERS:

5.6.1. CATEGORY 6 [6A] TWISTED PAIR CABLE:

5.6.1.1. BELDEN

5.6.1.2. PANDUIT

5.6.2. COMPUTER INFRASTRUCTURE COMPONENTS

5.6.2.1. PANDUIT

5.6.2.2. BELDEN

5.6.3. RACKS

5.6.3.1. ELECTRON METAL

5.6.3.2. PANDUIT

5.6.4. POWER STRIPS

5.6.4.1. ELECTRON METAL

5.6.4.2. PANDUIT

5.6.5. OTHER MANUFACTURES SUBJECT TO APPROVAL PRIOR TO BID.

5.7. SYSTEM INSTALLERS

5.7.1. ACCEPTABLE INSTALLERS OF THE SYSTEM SPECIFIED HEREIN AND AS DESCRIBED ON

THE DRAWINGS SHALL BE CERTIFIED BY THE VENDOR OF THE COMPONENTS BEING

INSTALLED.

5.8. COMPUTER TERMINATION EQUIPMENT

5.8.1. SUPPLY AND INSTALL IN-BUILDING DISTRIBUTION EQUIPMENT AS FOLLOWS:

5.8.1.1. NECESSARY PANDUIT MINI-COM MOUNTING FRAMES (24 PORTS

CPPL24WBLY) FOR TERMINATING ALL COMPUTER CABLES AND TELEPHONE

CABLES PLUS 25% SPARE CAPACITY. PROVIDE ADDITIONAL SPARE FRAMES

TO ACCOMMODATE THE 25% SPARE CAPACITY.

5.8.1.2. NECESSARY MINI COM OUTLETS FOR TERMINATING ALL COMPUTER CABLES

(RJ45) AND TELEPHONE (RJ11)[(RJ45)].

5.8.1.3. TEST/CERTIFY CABLING AND CHECK SERVICE.

5.8.1.4. PROVIDE PIG TAILS (RJ45 CABLE THAT IS RUN OVER AND PUNCHED DOWN

TO BIX BLOCK]

5.9. EXECUTION - INSTALLATION

5.9.1. INSTALL OUTLET BOXES SO THAT COVERPLATES ARE VERTICAL AND EVEN WITH

ADJACENT OUTLETS.

5.9.2. CONDUITS TO INDIVIDUAL OUTLETS TO CABLE TRAYS TO BE 25mm (1" EMT) STUBBED

INTO ACCESSIBLE CEILING SPACE COMPLETE WITH BUSHINGS

5.9.3. TELEPHONE/COMPUTER SYSTEM SHALL SHARE ONE OUTLET BOX AND ONE CONDUIT.

5.9.4. PROVIDE JUNCTION AND PULL BOXES AS REQUIRED.

5.9.5. INSTALL TWO PULL ROPES IN CONDUIT SYSTEM FOR EACH OUTLET.

5.9.6. TERMINATE INDIVIDUAL OUTLET CONDUITS INTO CEILING SPACES.

5.9.7. INSTALL ALL JUNCTION AND PULL BOXES SO AS NOT TO INTERFERE WITH, NOR BE

INTERFERED WITH, BY PIPING, DUCTWORK OR OTHER BUILDING SYSTEMS.

5.9.8. MOUNT EQUIPMENT FRAMES IN COMMUNICATION ROOM. TERMINATE ALL COMPUTER

WIRING FOR COMPLETE INSTALLATION.

5.9.9. HOME RUN EACH CABLE FROM TELEPHONE/COMPUTER OUTLETS IN CONDUIT TO

CORRIDOR, THEN IN CABLE TRAY TO COMMUNICATION ROOM.

5.9.10. LONG DISTANCE DATA AND VOIP OUTLETS (APPROXIMATELY 70m(225'-0") AND

LONGER) ON PLANS SHALL HAVE THE DISTANCE MEASURED PRIOR TO BEGINNING

ROUGH-IN ALONG THE INTENDED INSTALLATION PATH.  SHOULD THE OUTLET EXCEED

90m OR 305'-0"; THE CONTRACTOR SHALL NOTIFY THE ENGINEER FOR INSTRUCTION

ON HOW TO PROCEED.

5.10. WIRING

5.10.1. FROM EACH TELEPHONE JACK SHOWN, PROVIDE HOME RUN CABLE, 4 PAIR CATEGORY

6 [6A], FT6 (PLENUM) RATED CABLE FROM JACK TO MAIN EXISTING TELEPHONE BOARD

VIA CONDUIT, J HOOKS OR CABLE TRAYS.

5.10.2. FROM EACH COMPUTER JACK SHOWN, PROVIDE A HOME RUN CABLE, 4 PAIR,

CATEGORY 6 [6A], FT6 (PLENUM) RATED CABLE IN ACCORDANCE WITH EIA/TIA 568B

CRITERIA RUN TO EXISTING HUB VIA CONDUIT, J HOOKS OR CABLE TRAYS.
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5.10.3. FROM EACH WIRELESS ACCESS POINT SHOWN, PROVIDE A HOME RUN CABLE, 4 PAIR

CATEGORY 6 [6A], FT6 (PLENUM) RATED CABLE IN ACCORDANCE WITH EIA/TIA 568B

CRITERIA RUN TO EXISTING HUB VIA CONDUIT, J HOOKS OR CABLE TRAYS.

5.10.4. CONTRACTOR SHALL PROVIDE ALL WIRING SUPPORTS.

5.11. IDENTIFICATION

5.11.1. ALL PULL AND JUNCTION BOXES SHALL BE LABELED TO INDICATED SYSTEMS AND

TERMINATION LOCATIONS OF RACEWAYS IN AND OUT.

5.11.2. PULL ROPES SHALL BE TAGGED WITH OUTLET LOCATIONS.

5.12. INSTALLATION, TESTING AND CERTIFICATION

5.12.1. TOTAL COMPONENTS AND WIRING SYSTEM MUST MEET CATEGORY 6 [6A] AND EIA/TIA

568B SPECIFICATIONS.

5.12.2. 100% TOTAL TESTING TO TIA/EIA 568B, CATEGORY 6 [6A] SPECIFICATIONS AT 250MHz

[500MHz].

5.12.3. TELEPHONE OUTLETS ARE TO BE QUALIFIED.  CABLING IS TO BE TESTED ACROSS ALL

PAIRS.  INSTALL RJ11 JACK FOR NON-VOIP INSTALLATIONS AFTER CABLING IS

QUALIFIED.

5.12.4. A FULL TESTING REPORT SHALL BE PROVIDED AS PART OF THE CLOSE OUT

DOCUMENTS.A PASS/FAIL SUMMARY SHEET SHALL BE PROVIDED IN ADDITION TO THE

TEST SHEET FOR EVERY OUTLET IN THE PROJECT.  A FLOOR PLAN SHALL BE PROVIDED

WITH ALL THE JACKS IDENTIFIED AND LABELED PER THE OWNERS SCHEME.  THE TEST

REPORT SHALL REFERENCE THE SAME NUMBERING SCHEME.  THE REPORT SHALL LIST

THE DATE OF THE TEST, HEADROOM, TEST LIMIT CABLE TYPE, THE EQUIPMENT MODEL

AND SERIAL USED FOR THE TESTING, THE SOFTWARE VERSION, THE DATE OF LAST

CALIBRATION, OPERATORS NAME.  EACH CABLE SHALL BE TESTED FOR LENGTH,

DELAY, SKEW, RESISTANCE, INSERTION LOSS, FREQUENCY, ALONG WITH GRAPHS FOR

EACH TEST, ETC.  EXAMPLE FLUKE LINKWARE PC OUTPUTS.

5.12.5. WARRANTY

5.12.5.1. MINIMUM 1 YEAR WARRANTY.

5.12.5.2. MINIMUM 15 YEAR FACTORY WARRANTY ON ALL PASSIVE COMPONENTS

(PHYSICAL CABLING PLANT)

5.12.5.3. MINIMUM 10 YEAR CERTIFICATION FOR 100Mbps/1Gbps/10Gbps DATA

TRANSMISSION.

5.12.5.4. IF AN APPLICATION FAILS TO PERFORM DUE TO PROBLEMS WITH THE

CABLING SYSTEM WITHIN A 10 YEAR PERIOD AFTER SYSTEM IS ACCEPTED

BY CUSTOMER, THE SYSTEM INTEGRATOR SHALL PROVIDE TECHNICAL

ASSISTANCE (AT NO COST TO THE END USER) TO HELP RESOLVE THESE

PROBLEMS.

5.12.5.5. CABLE PLAN MUST ADHERE TO EIA/TIA COMMERCIAL BUILDING WIRING

SPECIFICATION AND CSA T529-M91.

5.12.5.6. CABLE PLAN MUST MEET THE ONTARIO BUILDING FIRE REGULATIONS AS

RELATED TO PLENUM CABLE.

5.12.5.7. IDENTIFY, TAG AND LABEL ALL WIRING TO CORRESPONDING OUTLETS TO

ALLOW OWNER TO MAKE FINAL CONNECTIONS TO HIS EQUIPMENT.

5.13. SYSTEM INTEGRATOR

5.13.1. ENGAGE THE SERVICES OF AN EXPERIENCED CABLE INSTALLATION COMPANY FOR THE

COMPLETE SUPPLY, INSTALLATION, TERMINATIONS, TESTING AND CERTIFICATION OF

THE COMPLETE COMPUTER CABLING SYSTEM. ALL COSTS ARE TO BE INCLUDED IN THE

ELECTRICAL TENDER PRICE.

7. TELECOMMUNICATIONS RACEWAY SYSTEM

7.1. SYSTEM DESCRIPTION

7.1.1. TELECOMMUNICATIONS RACEWAYS SYSTEM CONSISTS OF OUTLET       BOXES, COVER

PLATES, TERMINAL DISTRIBUTION CABINETS, CONDUITS, PULL BOXES, SLEEVES AND

CAPS, FISH WIRES, SERVICE POLES, SERVICE FITTINGS, CONCRETE ENCASED DUCTS.

7.1.2. MATERIAL

7.1.2.1. CONDUITS: REFER TO CONDUITS, CONDUIT FASTENINGS AND CONDUIT

FITTINGS.

7.1.2.2. JUNCTION BOXES, CABINETS TYPE E: SPLITTERS, JUNCTION, PULL BOXES

AND CABINETS.

7.1.2.3. OUTLET BOXES, CONDUIT BOXES AND FITTINGS: SPLITTERS, JUNCTION,

PULL BOXES AND CABINETS.

7.1.2.4. FISH WIRE: POLYPROPYLENE TYPE.

7.1.2.5. BLANK STAINLESS STEEL PLATES FOR ALL UNUSED OUTLETS, WHICH DID

NOT RECEIVE A DATA AND TELEPHONE JACKS SUPPLIED AND INSTALLED

BY OWNER, AT SUBSTANTIAL COMPLETION OF THE PROJECT.

7.1.3. INSTALLATION

7.1.3.1. INSTALL RACEWAY SYSTEM, INCLUDING OVERHEAD DISTRIBUTION SYSTEM,

FISH WIRE, TERMINAL CABINETS, OUTLET BOXES, FLOOR BOXES, PULL

BOXES, COVER PLATES, CONDUIT, SLEEVES AND CAPS, SERVICE POLES,

MISCELLANEOUS AND POSITIONING MATERIAL TO CONSTITUTE COMPLETE

SYSTEM.

7.1.3.2. ALL SPECIFIED TELEPHONE AND DATA TERMINATION BOXES ARE TO BE

FLUSH MOUNTED IN THE WALL 300mm ABOVE THE FLOOR UNLESS

OTHERWISE SPECIFIED.  THE WALL TERMINATION BOXES ARE TO BE

100mm X 54mm TO ACCOMMODATE 25mm CONDUIT.  ALL CONDUIT FROM

WALL TERMINATION BOXES IS TO BE 25mm UNLESS OTHERWISE

SPECIFIED.

7.1.3.3. ALL CONDUIT RUNS ARE TO BE CONTINUOUS FROM THE SPECIFIED

OUTLET LOCATION TO THE ELECTRICAL ROOM OR TELEPHONE

BACKBOARD.  ALL JUNCTION AND PULL BOXES ARE TO BE ACCESSIBLE.

7.1.3.4. ALL EMPTY CONDUIT IS TO HAVE BOTH ENDS OF THE CONDUIT RUN

LABELLED AS ITS PURPOSE AND DESTINATION.  ALL EMPTY CONDUIT RUNS

ARE TO HAVE A PULL CORD INSTALLED THROUGH THEIR ENTIRE RUN

WITH BOTH ENDS BEING TIED OFF.

7.1.3.5. CONDUITS FROM EACH TELEPHONE AND DATA OUTLET TO BE 25mm (1")

EMT INTO ACCESSIBLE CEILING SPACE OR AS SHOWN ON DRAWINGS.

7.1.3.6. INSTALL BLANK PLATES FOR ALL UNUSED OUTLETS.

9. FIRE ALARM SYSTEM

9.1. GENERAL

9.1.1. PROVIDE NEW FIRE ALARM SYSTEM OF EDWARDS MANUFACTURE TYPE EST.  NEW

SYSTEM AND DEVICES SHALL BE ULC LISTED, LABELED AND SUPPLIED BY SINGLE

MANUFACTURER THROUGHOUT THE PROJECT.

9.1.3. ALL FIRE DETECTION AND SIGNALING DEVICES SHALL BE CONNECTED TO ZONES AS

INDICATED ON PLANS.

9.1.4. SUPPLY AND INSTALL ADDITIONAL THERMAL DETECTORS, MANUAL PULL STATIONS,

FIRE BELLS AND SMOKE DETECTORS, ALL AS SHOWN ON DRAWINGS. DEVICES WITH

RELAY CONTACTS SHALL BE COMPLETE WITH WIRING BACK TO ASSOCIATED AUXILIARY

SYSTEM (IE NURSECALL, DOOR HOLD OPENS, ELEVATOR SMOKE DETECTORS, ETC).

9.1.5. WIRE NEW AND RELOCATED DEVICES INTO FIRE ALARM ZONE IN THIS AREA.

9.1.6. ALL NEW WIRING FOR ALARM SYSTEM SHALL BE MINIMUM #14 RW90 RUN IN

CONCEALED CONDUIT.

9.1.7. ELECTRICAL CONTRACTOR IS TO ENGAGE AN APPROVED TESTING COMPANY TO VERIFY

THAT ALL NEW AND EXISTING FIRE ALARM DEVICES WITHIN SCOPE OF WORK AREA

HAVE BEEN WIRED AND ARE OPERATING PROPERLY. PROVIDE A CERTIFICATE OF

VERIFICATION AND TEST REPORT. ELECTRICAL CONTRACTOR TO PROVIDE ASSISTANCE

TO TESTING COMPANY AS REQUIRED BY THEM. INCLUDE ALL COSTS IN TENDER PRICE.

9.1.8. SYSTEM TO BE INSTALLED IN ACCORDANCE WITH CAN/ULC S-524 (CURRENT EDITION)

AND OFC-410(M).

9.1.9. TESTS AND VERIFICATION TO BE PERFORMED IN ACCORDANCE WITH CAN/ULC-S537

(CURRENT EDITION).

9.1.10. WHERE FIRE PROTECTION AND LIFE SAFETY SYSTEMS, AND SYSTEMS WITH FIRE

PROTECTION AND LIFE SAFETY FUNCTIONS ARE INTEGRATED WITH EACH OTHER; THE

SYSTEMS SHALL BE TESTED AS A WHOLE IN ACCORDANCE WITH CAN/ULC-S1001,

"INTEGRATED SYSTEMS TESTING OF FIRE PROTECTION AND LIFE SAFETY SYSTEMS", TO

VERIFY THAT THE SYSTEMS HAVE BEEN PROPERLY INTEGRATED.

9.1.11. PROVIDE 3/4"Ø CONDUIT DIRECTLY TO TELEPHONE BACKBOARD FOR TELEPHONE LINE

AND CONNECTION BY MONITOR COMPANY.

9.1.14. PROVIDE AND INSTALL LAMACOID GRAPHICS BESIDE MAIN CONTROL PANEL AND

ANNUNCIATOR PANEL.

9.1.15. PROVIDE OPERATION AND MAINTENANCE DATA FOR FIRE ALARM SYSTEM.

9.1.16. ARRANGE AND PAY FOR ON-SITE LECTURES AND DEMONSTRATIONS BY FIRE ALARM

EQUIPMENT MANUFACTURER TO TRAIN OPERATIONAL PERSONNEL IN USE AND

MAINTENANCE OF FIRE ALARM SYSTEM.

9.1.17. INCLUDE FOR ALL COSTS INVOLVED FROM BOTH MANUFACTURERS AND THE

ELECTRICAL CONTRACTOR'S WORK IN TOTAL TENDER PRICE FROM THE ELECTRICAL

CONTRACTOR.

9.1.18. THE CONTRACTOR SHALL ENSURE THE VERIFICATION OF THE FIRE ALARM INCLUDES

ANY SECURITY DOORS.  THE CONTRACTOR AND FIRE ALARM COMPANY SHALL TEST THE

DOORS TO ENSURE THEY CLOSE AND/OR UNLOCK ON LOCAL CONTROL AND ON

FACILITY WIDE.  THE DOORS ARE TO BE TESTED AS A COMPLETE SYSTEM WITH THE

SECURITY AND FIRE ALARM DEVICES.

9.1.19. VERIFY FIRE ALARM SYSTEM OF THE ENTIRE BUILDING AND PROVIDE A CERTIFICATE OF

VERIFICATION AND TEST REPORT.

11. EMERGENCY LIGHTING SYSTEM:

11.1. GENERAL

11.1.1. SUPPLY AND INSTALL SEPARATE 12 VOLT DC LIGHTING SYSTEMS AS SHOWN ON THE

PLANS AND AS DESCRIBED HEREIN.

11.1.2. WIRE 120 VOLT NORMAL POWER TO ALL EMERGENCY LIGHT FIXTURES AND ALL "EXIT"

FIXTURES AS SHOWN ON THE PLANS.

11.1.3. THE BATTERY UNIT SHALL MEET THE REQUIREMENTS OF CSA STANDARD C22.2, NO. 141

- UNIT EQUIPMENT FOR EMERGENCY LIGHTING.

11.1.4. THE EMERGENCY UNITS SHALL BE CAPABLE OF SUPPLYING THE WATTAGE AS

INDICATED, FOR AT LEAST THIRTY (30) MINUTES TO 91% END VOLTAGE; AND FOR

NINETY (90) MINUTES TO AUTOMATIC CUT-OFF.

11.1.5. CHARGER AND CONTROLS SHALL CONSIST OF THE FOLLOWING STANDARD FEATURES:

11.1.5.1. SOLID STATE AUTOMATIC-TYPE CHARTER.

11.1.5.2. PRESS TO TEST SWITCH.

11.1.5.3. "ON" AND "HIGH CHARGE" PILOT LIGHTS.

11.1.5.4. READY DISCONNECT SWITCH AND LIGHT.

11.1.5.5. FUSED PROTECTION.

11.1.5.6. AUTOMATIC TEST FEATURE COMPLETE WITH ALARM.

11.1.5.7. 120 VOLT PLUG AND CORD.

11.1.5.8. REMOTE TEST FEATURE.

11.1.5.9. SUPPLY VOLTAGE:  120 VAC.

11.1.5.10. OUTPUT VOLTAGE:  12 VDC, SELF-POWERED

11.1.5.11. SEALED, MAINTENANCE FREE.

11.1.5.12. LED HEADS WHERE SPECIFIED AS A BATTERY UNIT WITH HEADS.

11.1.6. EACH BATTERY SHALL OPERATE AT LEAST TEN (10) YEARS ENTIRELY UNATTENDED.

THE BATTERY SHALL BE SEALED LEAD, LONG-LIFE TYPE.

11.1.7. MOUNTING HEIGHTS OF ALL BATTERY UNITS TO BE 2130 MM (7'). INSTALL UNIT AS

INDICATED ON DRAWINGS.

11.1.8. WARRANTY: ALL EQUIPMENT IS TO BE WARRANTED FOR A PERIOD OF TWO (2) YEARS

FROM THE DATE OF FINAL ACCEPTANCE.  FOR BATTERIES, THE WARRANTY IS

EXTENDED TO 120 MONTHS, WITH A NO-CHARGE REPLACEMENT DURING THE FIRST 5

YEARS AND A PRO-RATE CHARGE ON THE SECOND 5 YEARS.

11.1.9. WIRING:  WIRING TO THE EMERGENCY LIGHTS AND EXIT FIXTURES SHALL BE RW90

MINIMUM #10 GAUGE FOR EACH CIRCUIT AND  RUN IN CONDUIT.  WIRING SIZES IN

ACCORDANCE WITH MANUFACTURERS COMMENDATIONS FOR DISTANCES REQUIRED.

11.1.10. REMOTE EMERGENCY LIGHTING FIXTURES: SUPPLY AND INSTALL EXIT LIGHTING

FIXTURES, TYPE 'X', AND LAMPS AS SPECIFIED IN LIGHT FIXTURE SCHEDULE AND

SHOWN ON DRAWINGS.

11.1.11. WIRE ALL SYSTEMS USING CONCEALED  #10 AWG WIRING RUN IN EMT OR ARMOURED

CABLE.

11.1.12. TESTING AND VERIFICATION:

11.1.12.1. WHEN THE INSTALLATION OF THE BATTERY UNITS, AND ALL ASSOCIATED

REMOTE EMERGENCY LIGHTS HAVE BEEN COMPLETED, RETAIN THE

SERVICES OF A QUALIFIED REPRESENTATIVE OF THE EQUIPMENT

MANUFACTURER TO TEST THE COMPLETION AND OPERATION OF THE

SYSTEM.

11.1.12.2. FOLLOWING COMPLETION OF THE TEST, OBTAIN A LETTER FROM THE

MANUFACTURER/SUPPLIER, STATING THAT THE NEW BATTERY UNIT AND

ASSOCIATED LIGHTS HAVE BEEN COMPLETELY CHECKED AND ARE

OPERATING SATISFACTORILY.

11.1.12.3. A COPY OF THIS LETTER IS TO BE FORWARDED TO THE CONSULTING

ENGINEER AND ONE COPY TO THE ARCHITECT.

12. EXIT LIGHTS:

12.1. PRODUCTS

12.1.1. AS SHOWN ON DRAWINGS.

12.1.2. ALL EQUIPMENT IS TO BE WARRANTED FOR A PERIOD OF TWO (2) YEAR FROM DATE OF

FINAL ACCEPTANCE.

12.1.3. EXIT LIGHT TO BE SUITABLE FOR 120V AC AND 12V DC.

12.2. INSTALLATION

12.2.1. INSTALL EXIT LIGHTS.

12.2.2. CONNECT FIXTURES TO EXIT LIGHT CIRCUITS.

12.2.3. CONNECT EMERGENCY LAMP SOCKETS TO EMERGENCY CIRCUITS.

12.2.4. ENSURE THAT EXIT LIGHT CIRCUIT BREAKER IS LOCKED IN ON POSITION.
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WIRE AND CONDUIT SCHEDULE (COPPER)

TYPE/SYMBOL FEEDER DESCRIPTION CONDUIT DESCRIPTION

3 CONDUCTOR #12 CU + GND IN 3/4" EMT CONDUIT

4 CONDUCTOR #12 CU + GND IN 3/4" EMT CONDUIT

3 CONDUCTOR #12 CU + GND IN 3/4" EMT CONDUIT

4 CONDUCTOR #12 CU + GND IN 3/4" EMT CONDUIT

2 CONDUCTOR #12 CU + GND IN 3/4" EMT CONDUIT

3 CONDUCTOR #10 CU + GND IN 3/4" EMT CONDUIT

4 CONDUCTOR #10 CU + GND IN 3/4" EMT CONDUIT

2 CONDUCTOR #10 CU + GND IN 3/4" EMT CONDUIT

3 CONDUCTOR #8 CU + GND IN 1" EMT CONDUIT

4 CONDUCTOR #8 CU + GND IN 1" EMT CONDUIT

3 CONDUCTOR #8 CU + GND IN 1" EMT CONDUIT

4 CONDUCTOR #8 CU + GND IN 1" EMT CONDUIT

3 CONDUCTOR #6 CU + GND IN 1-1/2" EMT CONDUIT

4 CONDUCTOR #6 CU + GND IN 1-1/2" EMT CONDUIT

3 CONDUCTOR #4 CU + GND IN 1-1/2" EMT CONUIT

4 CONDUCTOR #4 CU + GND IN 1-1/2" EMT CONDUIT

3 CONDUCTOR #3 CU + GND IN 1-1/2" EMT CONDUIT

4 CONDUCTOR #3 CU + GND IN 1-1/2" EMT CONDUIT

3 CONDUCTOR #3 CU + GND IN 1-1/4" EMT CONDUIT

3 CONDUCTOR #1 CU + GND IN 1-1/2" EMT CONDUIT

4 CONDUCTOR #1 CU + GND IN 2" EMT CONDUIT

3 CONDUCTOR #1 CU + GND IN 2" EMT CONDUIT

3 CONDUCTOR #1/0 CU + GND IN 2-1/2" EMT CONDUIT

4 CONDUCTOR #1/0 CU + GND IN 2-1/2" EMT CONDUIT

3 CONDUCTOR #3/0 CU + GND IN 2-1/2" EMT CONDUIT

4 CONDUCTOR #3/0 CU + GND IN 2-1/2" EMT CONUIT

3 CONDUCTOR 250MCM CU + GND IN 2-1/2" EMT CONUIT

4 CONDUCTOR 250MCM CU + GND IN 3" EMT CONDUIT

PARALLEL RUN OF 3 CONDUCTOR #3/0 CU +

GND, OR

3 CONDUCTOR 600MCM CU +GND

IN PARALLEL RUN OF 2-1/2" EMT CONDUIT, OR

4" EMT CONDUIT

PARALLEL RUN OF 4 CONDUCTOR #3/0 CU +

GND, OR

3 CONDUCTOR 600MCM CU +GND

IN PARALLEL RUN OF 2-1/2" EMT CONDUIT, OR

4" EMT CONDUIT

2 PARALLEL RUNS OF 3 CONDUCTOR  #350MCM

CU + GND

IN 4" EMT CONDUIT

2 PARALLEL RUNS OF 4 CONDUCTOR #350MCM

CU + GND

IN 4" EMT CONDUIT

2 PARALLEL RUNS OF 3 CONDUCTOR #600MCM

CU + GND, OR

3 PARALLEL RUNS OF 3 CONDUCTOR #300MCM

CU +GND

IN TWO (2) - 4" EMT CONDUITS, OR

IN THREE (3) - 3" EMT CONDUITS

2 PARALLEL RUNS OF 4 CONDUCTOR #600MCM

CU + GND, OR

3 PARALLEL RUNS OF 3 CONDUCTOR #300MCM

CU +GND

IN TWO (2) - 4" EMT CONDUITS, OR

IN THREE (3) - 3" EMT CONDUITS

3 PARALLEL RUNS OF 3 CONDUCTOR #600MCM

CU + GND, OR

4 PARALLEL RUNS OF 3 CONDUCTOR #350MCM

CU +GND

IN THREE (3) - 4" EMT CONDUITS, OR

IN FOUR (4) - 3" EMT CONDUITS

3 PARALLEL RUNS OF 4 CONDUCTOR #600MCM

CU + GND, OR

4 PARALLEL RUNS OF 4 CONDUCTOR #350MCM

CU +GND

IN THREE (3) - 4" EMT CONDUITS, OR

IN FOUR (4) - 3" EMT CONDUITS

4 PARALLEL RUNS OF 3 CONDUCTOR #600MCM

CU + GND, OR

6 PARALLEL RUNS OF 3 CONDUCTOR #250MCM

CU +GND

IN FOUR (4) -  4" EMT CONDUITS, OR

IN SIX (6) - 2-1/2" EMT CONDUITS

4 PARALLEL RUNS OF 4 CONDUCTOR #600MCM

CU + GND, OR

6 PARALLEL RUNS OF 4 CONDUCTOR #250MCM

CU +GND

IN FOUR (4) - 4" EMT CONDUITS, OR

IN SIX (6) - 2-1/2" EMT CONDUITS

1515151515

15N15N15N15N15N
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UNDERGROUND AND SERVICE FEEDERS WIRE AND CONDUIT SCHEDULE

TYPE/SYMBOL FEEDER DESCRIPTION CONDUIT DESCRIPTION

3 CONDUCTOR #6 AWG CU + GND

IN 2" RIGID PVC CONDUIT AS PER D11-1, OR

IN 2" DB2 CONDUITS AS NOTED

4 CONDUCTOR #6 AWG CU + GND

IN 2" RIGID PVC CONDUIT AS PER D11-1, OR

IN 2" DB2 CONDUITS AS NOTED

4 CONDUCTOR #4 AWG AL + GND

IN 2" RIGID PVC CONDUIT AS PER D11-1, OR

IN 2" DB2 CONDUITS AS NOTED

3 CONDUCTOR #3 CU + GND

IN 2" RIGID PVC CONDUIT AS PER D11-1, OR

IN 2" DB2 CONDUITS AS NOTED

4 CONDUCTOR #3 CU + GND

IN 2" RIGID PVC CONDUIT AS PER D11-1, OR

IN 2" DB2 CONDUITS AS NOTED

4 CONDUCTOR #1 AL + GND

IN 2" RIGID PVC CONDUIT AS PER D11-1, OR

IN 2" DB2 CONDUITS AS NOTED

3 CONDUCTOR #2/0 CU + GND

IN 2-1/2" RIGID PVC CONDUIT AS PER D11-1,

OR

IN 2-1/2" DB2 CONDUITS AS NOTED

4 CONDUCTOR #2/0 CU + GND

IN 2-1/2" RIGID PVC CONDUIT AS PER D11-1,

OR

IN 2-1/2" DB2 CONDUITS AS NOTED

4 CONDUCTOR #4/0 CU + GND

IN 3" RIGID PVC CONDUIT AS PER D11-1, OR

IN 3" DB2 CONDUITS AS NOTED

3 CONDUCTOR #500 MCM CU + GND

IN 4" RIGID PVC CONDUIT AS PER D11-1, OR

IN 4" DB2 CONDUITS AS NOTED

4 CONDUCTOR #500 MCM CU + GND

IN 4" RIGID PVC CONDUIT AS PER D11-1, OR

IN 4" DB2 CONDUITS AS NOTED

4 CONDUCTOR #750 MCM AL +GND, OR

2 PARALLEL RUNS OF 4 CONDUCTOR #250 MCM

AL +GND

IN 4-1/2" RIGID PVC CONDUIT AS PER D11-1,

OR IN 4-1/2" DB2 CONDUITS AS NOTED

FOR PARALLEL RUN 2 RUNS OF 3" DB2

CONDUITS AS PER D11-2, OR RIGID PVC IF

NOTED ON PLANS

2 PARALLEL RUNS OF 3 CONDUCTOR #350MCM

CU + GND

IN PARALLEL RUN OF 3-1/2" RIGID PVC

CONDUIT, OR

IN PARALLEL RUN OF 3-1/2" DB2 CONDUIT AS

PER D11-2

2 PARALLEL RUNS OF 4 CONDUCTOR #350MCM

CU + GND

IN PARALLEL RUN OF 3-1/2" RIGID PVC

CONDUIT, OR

IN PARALLEL RUN OF 3-1/2" DB2 CONDUIT AS

PER D11-2

2 PARALLEL RUNS OF 4 CONDUCTOR #500MCM

AL + GND

IN PARALLEL RUN OF 4" RIGID PVC CONDUIT,

OR

IN PARALLEL RUN OF 4" DB2 CONDUIT AS PER

D11-2

2 PARALLEL RUNS OF 3 CONDUCTOR #600MCM

CU +GND, OR

3 PARALLEL RUNS OF 3 CONDUCTOR #350MCM

CU +GND

IN PARALLEL RUNS OF 4" DB2 CONDUITS AS

PER D11-2 OR D11-3, OR

IN PARALLEL RUNS OF 4" RIGID PVC IF NOTED

ON PLANS

2 PARALLEL RUNS OF 4 CONDUCTOR #600MCM

CU +GND, OR

3 PARALLEL RUNS OF 4 CONDUCTOR #350MCM

CU +GND

IN PARALLEL RUNS OF 4" DB2 CONDUITS AS

PER D11-2 OR D11-3, OR

IN PARALLEL RUNS OF 4" RIGID PVC IF NOTED

ON PLANS

3 PARALLEL RUNS OF 4 CONDUCTOR #500MCM

AL +GND, OR

4 PARALLEL RUNS OF 4 CONDUCTOR #300MCM

AL +GND

IN PARALLEL RUNS OF 4" DB2 CONDUITS AS

PER D11-3 OR D11-4, OR

IN PARALLEL RUNS OF 4" RIGID PVC IF NOTED

ON PLANS

3 PARALLEL RUNS OF 3 CONDUCTOR #750MCM

CU +GND, OR

4 PARALLEL RUNS OF 3 CONDUCTOR #500MCM

CU +GND

IN THREE (3) PARALLEL RUNS OF 4-1/2" DB2

CONDUITS AS PER D11-3, OR

IN FOUR (4) PARALLEL RUNS OF 4" DB2 AS PER

D11-4

3 PARALLEL RUNS OF 3 CONDUCTOR #750MCM

CU +GND, OR

4 PARALLEL RUNS OF 3 CONDUCTOR #500MCM

CU +GND

IN THREE (3) PARALLEL RUNS OF 4-1/2" DB2

CONDUITS AS PER D11-3, OR

IN FOUR (4) PARALLEL RUNS OF 4" DB2 AS PER

D11-4

4 PARALLEL RUNS OF 4 CONDUCTOR #750MCM

AL +GND, OR

6 PARALLEL RUNS OF 4 CONDUCTOR #500MCM

AL +GND

IN FOUR (4) PARALLEL RUNS OF 4-1/2" DB2

CONDUITS AS PER D11-4, OR

IN SIX (6) PARALLEL RUNS OF 4" DB2 AS PER

D11-6

6 PARALLEL RUNS OF 3 CONDUCTOR #500MCM

CU +GND

IN PARALLEL RUN OF 4" DB2 CONDUITS AS PER

D11-6

6 PARALLEL RUNS OF 4 CONDUCTOR #500MCM

CU +GND

IN PARALLEL RUN OF 4" DB2 CONDUITS AS PER

D11-6

6 PARALLEL RUNS OF 4 CONDUCTOR #750MCM

AL +GND, OR

8 PARALLEL RUNS OF 4 CONDUCTOR #500MCM

AL +GND

IN SIX (6) PARALLEL RUNS OF 4-1/2" DB2

CONDUITS AS PER D11-6, OR

IN EIGHT (8) PARALLEL RUNS OF 4" DB2 AS PER

D11-8

6 PARALLEL RUNS OF 3 CONDUCTOR #750MCM

CU +GND, OR

8 PARALLEL RUNS OF 3 CONDUCTOR #500MCM

CU +GND

IN SIX (6) PARALLEL RUNS OF 4-1/2" DB2

CONDUITS AS PER D11-6, OR

IN EIGHT (8) PARALLEL RUNS OF 4" DB2 AS PER

D11-8

6 PARALLEL RUNS OF 3 CONDUCTOR #750MCM

CU +GND, OR

8 PARALLEL RUNS OF 3 CONDUCTOR #500MCM

CU +GND

IN SIX (6) PARALLEL RUNS OF 4-1/2" DB2

CONDUITS AS PER D11-6, OR

IN EIGHT (8) PARALLEL RUNS OF 4" DB2 AS PER

D11-8

8 PARALLEL RUNS OF 4 CONDUCTOR #900MCM

AL +GND

IN EIGHT (8) PARALLEL RUNS OF 4-1/2" DB2

CONDUITS AS PER D11-8
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UG600NUG600NUG600NUG600NUG600N

UG600N-ALUG600N-ALUG600N-ALUG600N-ALUG600N-AL

UG800UG800UG800UG800UG800

UG800NUG800NUG800NUG800NUG800N

UG800N-ALUG800N-ALUG800N-ALUG800N-ALUG800N-AL

UG1200UG1200UG1200UG1200UG1200

UG1200NUG1200NUG1200NUG1200NUG1200N

UG1200N-ALUG1200N-ALUG1200N-ALUG1200N-ALUG1200N-AL

UG1600UG1600UG1600UG1600UG1600

UG1600NUG1600NUG1600NUG1600NUG1600N

UG1600N-AL

UG2000

UG2000N

UG2000-AL

WIRE AND CONDUIT SCHEDULE (ALUMINUM)

TYPE/SYMBOL FEEDER DESCRIPTION CONDUIT DESCRIPTION

3 CONDUCTOR #1 AL + GND IN 1-1/2" EMT CONDUIT

4 CONDUCTOR #1 AL + GND IN 1-1/2" EMT CONDUIT

3 CONDUCTOR #2 AL + GND TECK FEEDER

SELF CONTAINED 3 CONDUCTOR FEEDER -

ARMOURED CABLE

3 CONDUCTOR #2/0 AL + GND IN 2" EMT CONDUIT

4 CONDUCTOR #2/0 AL + GND IN 2" EMT CONDUIT

3 CONDUCTOR #2/0 AL + GND IN 2" EMT CONDUIT

3 CONDUCTOR #3/0 AL + GND IN 2-1/2" EMT CONDUIT

4 CONDUCTOR #3/0 AL + GND IN 2-1/2" EMT CONDUIT

3 CONDUCTOR #250 MCM AL + GND IN 3" EMT CONDUIT

4 CONDUCTOR #250 MCM AL + GND IN 3" EMT CONUIT

3 CONDUCTOR 350 MCM AL + GND IN 3" EMT CONUIT

4 CONDUCTOR 350 MCM AL + GND IN 3" EMT CONDUIT

PARALLEL RUN OF 3 CONDUCTOR #250 MCM AL

+ GND, OR

3 CONDUCTOR 900 MCM AL +GND

IN PARALLEL RUN OF 3" EMT CONDUIT, OR

4-1/2" EMT CONDUIT

PARALLEL RUN OF 4 CONDUCTOR #250 MCM AL

+ GND, OR

3 CONDUCTOR 900 MCM AL +GND

IN PARALLEL RUN OF 3" EMT CONDUIT, OR

4-1/2" EMT CONDUIT

WIRE AND CONDUIT SCHEDULE (ALUMINUM)

TYPE/SYMBOL FEEDER DESCRIPTION CONDUIT DESCRIPTION

2 PARALLEL RUNS OF 3 CONDUCTOR  #500MCM

AL + GND

IN PARALLEL RUNS OF 3-1/2" EMT CONDUITS

2 PARALLEL RUNS OF 4 CONDUCTOR #500MCM

AL + GND

IN PARALLEL RUNS OF 3-1/2" EMT CONDUITS

2 PARALLEL RUNS OF 3 CONDUCTOR #900MCM

AL + GND, OR

4 PARALLEL RUNS OF 3 CONDUCTOR #250MCM

AL +GND

IN TWO (2) - 4-1/2" EMT CONDUITS, OR

IN FOUR (4) - 3" EMT CONDUITS

2 PARALLEL RUNS OF 4 CONDUCTOR #900MCM

AL + GND, OR

4 PARALLEL RUNS OF 4 CONDUCTOR #250MCM

AL +GND

IN TWO (2) - 4-1/2" EMT CONDUITS, OR

IN FOUR (4) - 3" EMT CONDUITS

4 PARALLEL RUNS OF 3 CONDUCTOR #500MCM

AL + GND, OR

5 PARALLEL RUNS OF 3 CONDUCTOR #350MCM

AL +GND

IN FOUR (4) - 4" EMT CONDUITS, OR

IN FIVE (5) - 3" EMT CONDUITS

4 PARALLEL RUNS OF 4 CONDUCTOR #500MCM

AL + GND, OR

5 PARALLEL RUNS OF 4 CONDUCTOR #350MCM

AL +GND

IN FOUR (4) - 4" EMT CONDUITS, OR

IN FIVE (5) - 3" EMT CONDUITS

5 PARALLEL RUNS OF 3 CONDUCTOR #600MCM

AL + GND, OR

6 PARALLEL RUNS OF 3 CONDUCTOR #400MCM

AL +GND

IN FIVE (5) -  4" EMT CONDUITS, OR

IN SIX (6) - 3-1/2" EMT CONDUITS

5 PARALLEL RUNS OF 4 CONDUCTOR #600MCM

AL + GND, OR

6 PARALLEL RUNS OF 4 CONDUCTOR #400MCM

AL +GND

IN FIVE (5) -  4" EMT CONDUITS, OR

IN SIX (6) - 3-1/2" EMT CONDUITS

AL-100

AL-100N

AL-1-100N

AL-125

AL-125N

AL-1-125N

AL-150

AL-150N

AL-200

AL-200N

AL-250

AL-250N

AL-400

AL-400N

AL-600

AL-600N

AL-800

AL-800N

AL-1200

AL-1200N

AL-1600

AL-1600N

T-2

45kVA

600-120/208V

3Ø, 4W

PANEL

RPB

120/208V

225A

AHU-1

LIFT

LIFT

LIFT

PANEL

LPA

120/208V

125A

UG200N

60

200N

100N

SINGLE LINE DIAGRAM

SCALE: N.T.S

45A45A20A20A30A

MAIN

200A

(*)

35A

(*)

35A

(*)

35A

CONTINUED

LIFT

LIFT

LIFT

(*)

35A

(*)

35A

(*)

35A

CONTINUED

(*)

15A

(*)

15A

(*)

15A

(*)

15A

(*)

15A

OH

DOOR

OH

DOOR

OH

DOOR

OH

DOOR

OH

DOOR

OH

DOOR

OH

DOOR

OH

DOOR

(*)

15A

(*)

15A

OH

DOOR

(*)

15A

CONTINUED

(*)

15A

(*) - DENOTES TO CONFIRM EXACT OVERCURRENT

PROTECTION REQUIREMENTS AGAINST EQUIPMENT

BEING SUPPLIED (SHOP DRAWINGS OR NAMEPLATE

INFORMATION) AND PROVIDE ACCORDINGLY TO SUIT.

SPARE

20A

SPARE

15A

SPARE

35A

CONTINUED

SPACE

-

SPACE

-

SPACE

-

SPACE

-

NEW 225A, 347/600V DISTRIBUTION PANEL DP-1

NEW 225A, 347/600V DISTRIBUTION PANEL DP-1

TVSS1

PROVIDE AND INSTALL TVSS

INNOSYS TRANSTRACK2 065

OR SIMILAR
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Panel LPA

LOAD DESCRIPTION

C
C
T

B
R
E
A
K
E
R

P
H

A
S
E

B
R
E
A
K
E
R

C
C
T

DESCRIPTION LOAD

(L) EXIT AND EMERGENCY LIGHTING

1 15A A 20A 2 GARAGE BAY LIGHTING

SECOND FLOOR GENERAL LIGHTING 3 20A B 20A 4 GARAGE BAY LIGHTING

STAIR LIGHTING 5 15A C 20A 6 GARAGE BAY LIGHTING

GROUND FLOOR GENERAL LIGHTING 7 20A A 20A 8 SPARE

GROUND FLOOR GENERAL LIGHTING 9 20A B 20A 10 SPARE

SPARE 11 15A C 15A 12 SPARE

13 A 14

15 B 16

17 C 18

19 A 20

21 B 22

23 C 24

0 0

WATTS AMPS

208 VOLTAGE PHASE A 0 0.00

3 PHASE PHASE B 0 0.00

MAIN BREAKER PHASE C 0 0.00

125A MAIN BUS TOTAL 0 0.00

Panel RPA

LOAD DESCRIPTION

C
C
T

B
R
E
A
K
E
R

P
H

A
S
E

B
R
E
A
K
E
R

C
C
T

DESCRIPTION LOAD

BOILER B-1 1 15A A

20A

2P

2

WATER HEATER

BOILER B-2 3 15A B 4

HOUSEKEEPING RECEPTACLES 5 15A C 15A 6 WASHROOM RECEPTACLE

(L) FIRE ALARM PANEL

7 15A A 15A 8 OFFICE RECETACLES

EXTERIOR RECEPTACLES 9 15A B 15A 10 GENERAL RECEPTACLES

SPARE 11 15A C 15A 12 GENERAL RECEPTACLES

OFFCE RECEPTACLS 13 15A A 15A 14 SPARE

OFFCE RECEPTACLS 15 15A B 15A 16 SPARE

HOUSEKEEPING RECEPTACLES 17 15A C 15A 18 SPARE

WASHROOM RECEPTACLE 19 15A A 15A 20 FRIDGE RECEPTACLE

GENERAL RECEPTACLES 21 15A B 20A 22 COUNTER RECEPTACLE

MEETING ROOM RECEPTACLES 23 15A C 20A 24 COUNTER RECEPTACLE

SERVER ROOM RECEPTACLE 25 20A A 15A 26 SPARE

SERVER ROOM RECEPTACLE 27 30A B 15A 28 SPARE

SERVER ROOM RECEPTACLE 29 15A C 15A 30 SPARE

SPARE 31 15A A 15A 32 HYDRONIC PUMP

SPARE 33 15A B 15A 34 HYDRONIC PUMP

SPARE 35 15A C 15A 36 HYDRONIC PUMP

37 A 38

39 B 40

41 C 42

43 A 44

45 B 46

47 C 48

49 A 50

51 B 52

53 C 54

SURGE SUPRESSION (TVSS)

55

30A

|

3P

A

60A

|

3P

56

PANEL LPA57 B 58

59 C 60

0 0

WATTS AMPS

208 VOLTAGE PHASE A 0 0.00

3 PHASE PHASE B 0 0.00

100A MAIN BREAKER PHASE C 0 0.00

100A MAIN BUS TOTAL 0 0.00

Panel RPB

LOAD DESCRIPTION

C
C
T

B
R
E
A
K
E
R

P
H

A
S
E

B
R
E
A
K
E
R

C
C
T

DESCRIPTION LOAD

GENERAL SHOP RECEPTACLES 1 15A A 15A 2 GENERAL SHOP RECEPTACLES

GENERAL SHOP RECEPTACLES 3 15A B 15A 4 GENERAL SHOP RECEPTACLES

GENERAL SHOP RECEPTACLES 5 15A C 15A 6 GENERAL SHOP RECEPTACLES

GAS DETECTION SYSTEM 7 15A A

70A

|

3P

8

OUTDOOR AIR HANDLING HEAT PUMP UNITGARAGE EXHAUST FANS 9 15A B 10

GARAGE EXHAUST FANS 11 15A C 12

2 POST LIFT (**)

13

15A

2P

A

15A

2P

14

2 POST LIFT (**)

15 B 16

SPARE 17 15A C 15A 18 SPARE

SPARE 19 15A A 15A 20 SPARE

SPARE 21 15A B 15A 22 SPARE

SPARE 23 15A C 15A 24 SPARE

SPARE 25 20A A 20A 26 SPARE

SPARE 27 20A B 20A 28 SPARE

29 C 30

31 A 32

33 B 34

35 C 36

37 A 38

39 B 40

41 C 42

0 0

WATTS AMPS

208 VOLTAGE PHASE A 0 0.00

3 PHASE PHASE B 0 0.00

100A MAIN BREAKER PHASE C 0 0.00

100A MAIN BUS TOTAL 0 0.00
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MECHANICAL EQUIPMENT WIRING SCHEDULE

DESCRIPTION POWER STARTER ACCESSORIES

ISOLATING

DEVICE

W
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E
D
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Y

CONTROL

I
N

T
E
R
L
O

C
K
E
D

 
W

I
T
H

I
N

T
E
R
L
O

C
K
E
D

 
B
Y

REMARKS

N
U

M
B
E
R

ITEM NUMBER ITEM

S
U

P
P
L
I
E
D

 
B
Y

V
O

L
T
A
G

E

P
H

A
S
E

H
.
P
.
/
K
W

/
A
M

P
S

M
O

C
P
 
(
A
)

M
A
N

U
A
L

M
A
G

N
E
T
I
C

C
O

M
B
I
N

A
T
I
O

N

C
O

N
T
A
C
T
O

R

C
O

N
T
R
O

L
 
V
O

L
T
A
G

E

V
F
D

H
A
N

D
/
O

F
F
/
A
U

T
O

O
N

/
O

F
F
 
S
E
L
E
C
T
O

R

P
I
L
O

T
 
L
I
G

H
T

W
E
A
T
H

E
R
P
R
O

O
F
 
D

I
S
C
O

N
N

E
C
T

D
I
S
C
O

N
N

E
C
T

M
O

T
O

R
 
R
A
T
E
D

 
S
W

I
T
C
H

 
/
 
O

C
C
U

P
A
N

C
Y

S
E
N

S
O

R

V
F
D

T
I
M

E
R

T
I
M

E
 
C
L
O

C
K

R
.
A
.
 
T
H

E
R
M

O
S
T
A
T

T
H

E
R
M

O
S
T
A
T

S
C
R
 
C
O

N
T
R
O

L
L
E
R

V
A
R
I
A
B
L
E
 
S
P
E
E
D

W
I
R
E
D

 
B
Y

26 - SUPPLIED/INSTALLED BY ELECTRICAL CONTRACTOR

22 - SUPPLIED/INSTALLED BY MECHANICAL CONTRACTOR

23 - SUPPLIED/INSTALLED BY MECHANICAL CONTRACTOR

O - SUPPLIED BY OWNER/OTHERS

GC - SUPPLIED/INSTALLED BY GENERAL CONTRACTOR

* - REFER TO REMARKS

1 DHWH-1 DOMESTIC WATER HEATER 22 208 1 3 KW 20A 26 26

2 B-1 HYDRONIC BOILER 22 120 1 4.5 MCA 15A 26 26

3 B-2 HYDRONIC BOILER 22 120 1 4.5 MCA 15A 26 26

4 AHU-1 AIR HANDLING UNIT 23 575 3

2x2.5HP

2x2HP

26 26

CONFIRM OVERRCURRENT PROTECTION WITH EQUIPMENT AND

PROVIDE ACCORDINGLY TO SUIT.

5 HP-O-1 HEAT PUMP OUTDOOR UNIT 23 208 3 53.5 MCA 70A 26 26

6 HP-I-1 HEAT PUMP INDOOR UNIT 23 208 3

INDOOR UNIT POWERED FROM OUTDOOR UNIT, INCLUDE FOR

REQUIRED POWER FEED AND CONTROL WIRING

7 DOAS-1 DEDICATED OUTDOOR AIR UNIT 23 575 3 7.4 MCA 15A 26 26

8 EF-1 EXHAUST FAN - GARAGE 23 120 1 0.25 HP 15A 26 26 23

9 EF-2 EXHAUST FAN - GARAGE 23 120 1 0.25 HP 15A 26 26 23

10 EF-3 EXHAUST FAN - GARAGE 23 120 1 0.25 HP 15A 26 26 23

11 EF-4 EXHAUST FAN - GARAGE 23 120 1 0.25 HP 15A 26 26 23

12 ERV-1 ENERGEY RECOVERY UNIT 23 120 1 12.2 MCA 15A 26 23

13 P-B-1 PUMP - BOILER 22 120 1 FHP 15A 26 26 POWERED FROM BOILER

14 P-B-2 PUMP - BOILER 22 120 1 FHP 15A 26 26 POWERED FROM BOILER

15 P-G-1 PUMP - GARAGE RADIANT HEAT 22 120 1 1 HP 15A 26 26

16 P-G-2 PUMP - GARAGE RADIANT HEAT 22 120 1 1 HP 15A 26 26

17 P-G-3 PUMP - HEATR RECOVERY COILS 22 208 1 2 HP 20A 26 26

18 P-RM3 PUMP - STORAGE RADIANT HEAT 22 120 1 FHP 15A 26 26

19 P-HC PUMP - HEAT COIL 22 120 1 FHP 15A 26 26

20 BBH-1 ELECTRIC BASEBOARD HEATER 23 26 23 C/W BUILT-IN T'STAT

21 BBH-2 ELECTRIC BASEBOARD HEATER 23 26 23 C/W BUILT-IN T'STAT

22 BBH-3 ELECTRIC BASEBOARD HEATER 23 26 23 C/W BUILT-IN T'STAT

23 BBH-4 ELECTRIC BASEBOARD HEATER 23 26 23 C/W BUILT-IN T'STAT

24

NOTES:

1. ISOLATION AND CONTROL DEVICES MAY NOT BE SHOWN ON PLANS FOR CLARITY PURPOSES AND SHALL BE PROVIDED AS INDICATED. COORDINATE LOCATIONS ON SITE WITH OWNER AND CONSTRUCTION MANAGER.

2. COORDINATE EXACT ELECTRICAL REQUIREMENTS FOR ALL EQUIPMENT WITH SHOP DRAWINGS AND ACTUAL NAMEPLATE DATA, REVISE ELECTRICAL REQUIREMENTS TO SUIT ACCORDINGLY.

3. ALL CONTROLS VOLTAGE SHALL BE PROVIDED FROM A PROPER CONTROLS TRANSFORMER MOUNTED INTEGRALLY WITH THE CORRESPONDING DEVICE/STARTER.

4. ON/OFF CONTROL SWITCH SHALL BE MOTOR RATED FOR LOAD.

5. ALL STATUS CONTACTS FOR ALARM AND DEVICE STATE, ETC. SHALL BE INTEGRAL WITH CONTROL DEVICE ENCLOSURE UNLESS NOTED OTHERWISE.

6. ALL MECHANICAL EQUIPMENT FEEDERS SHALL BE RATED TO MATCH THE OVERCURRENT PROTECTION DEVICE SPECIFIED AND/OR THE FLA RATING OF THE MOTOR.

7. PROVIDE SUITABLE NORMALLY CLOSED (ENERGIZED) RELAY IN A RATED ENCLOSURE TO OPEN ON FIRE ALARM SIGNAL. MOUNT IN EQUIPMENT HOUSING AS DIRECTED BY DIV. 15 CONTRACTOR.

8.

PROVIDE PILOT LIGHTS AT OPERATOR CONTROL IN FACE OF ENCLOSURE AS FOLLOWS:
     GREEN - RUNNING
     RED - FAILED
     AMBER - MANUAL

9. ABSENCE OF ANY ILLUMINATED LIGHTS INDICATES MOTOR IS OFF AND/OR AVAILABLE FOR USE.

10. ALL FANS AND MOTORS SHALL BE PROVIDED C/W LOCAL ISOLATION SWITCH (NOT SHOWN ON DRAWINGS).

11.
TIME CLOCK CONTROL:
ELECTRONIC CONTROL OFF AT USER SELECTABLE TIME ON ANY OR ALL DAYS OF THE WEEK. SET DEFAULT FOR OWNER AS PER THEIR DIRECTION. CONTROL SHALL BE CAPABLE OF 48 ON AND OFF SET POINTS WITH MINIMUM SETTINGS OF 1
MINUTE. CONTROL SHALL AUTOMATICALLY ADJUST FOR DAYLIGHT SAVINGS AND LEAP YEARS. BATTERY BACK-UP SHALL RETAIN SCHEDULE DURING POWER OUTAGE. TORK MODEL #DGU100 OR APPROVED EQUAL.

FIRE ALARM ZONE SCHEDULE

ZONE DESCRIPTION ALARM TROUBLE

01

MAIN FLOOR DEVICES - (L1)

X

02

SECOND FLOOR DEVICES - (L2)

X

03

STAIR 'A' - (STR-A)

X

04

ZONE 1 (GROUND FLOOR) FLOW SWITCH - (FS-Z1)

X

05

ZONE 2 (LEVEL 2) FLOW SWITCH - (FS-Z2)

X

06

MAIN ALARM VALVE - (AV-1)

X

07

LOW PRESSURE SWITCH AT ALARM VALVE - (LP-1)

X

08

INCOMING BFP ASSEMBLY - (SV-BF1)

X

09

INCOMING BFP ASSEMBLY - (SV-BF2)

X

10

ALARM VALVE ISOLATION VALVE - (SV-AV)

X

11

ZONE 1 (GROUND FLOOR ) - ZONE ISO VALVE - (SV-Z1)

X

12

ZONE 2 (LEVEL 2) - ZONE ISO VALVE - (SV-Z2)

X

13

METER IN - ZONE ISO VALVE - (SV-MI)

X

14

METER OUT - ZONE ISO VALVE - (SV-MO)

X

15

INCOMING SERVICE - MAIN SHUTOFF VALVE - (SV-SI)

X

16 SPARE ALARM X

17 SPARE ALARM X

18 SPARE ALARM X

19 SPARE TROUBLE X

20 SPARE TROUBLE X

21 SPARE TROUBLE X

22 SPACE

23 SPACE

24 SPACE

REFER TO SPRINKLER DESIGN DRAWINGS AND PROVIDE ZONE SCHEDULE AS IDENTIFIED ON

SPRINKLER DESIGN DRAWINGS. EXACT QUANTITY AND IDENTIFICATION SHALL REFLECT

SPRINKLER DESIGN SYSTEM.

FIRE ALARM

1. ALL NEW FIRE ALARM DEVICES SHALL BE INSTALLED IN

ACCORDANCE WITH CAN/ULC S524.

2. FIRE ALARM DEVICES SHALL BE REVERIFIED IN ACCORDANCE WITH

CAN/ULC S537.

3. FIRE ALARM GRAPHIC SHALL BE PROVIDED AT ALL LOCATIONS TO

REFLECT THE LAYOUT OF THE FIRE ALARM SYSTEM.

4. FIRE ALARM SYSTEM SHALL BE MONITORED AS PER CAN/ULC S561

5. CONNECT ALL ASSOCIATED ALARM, SUPERVISORY ZONE WIRING,

AND SIGNAL CIRCUIT WIRING ETC TO FIRE ALARM PANEL.

6. ALL WIRING TO BE IN ACCORDANCE WITH MANUFACTURER'S

RECOMMENDATIONS AND THE ONTARIO ELECTRICAL SAFETY CODE.

7. VERIFY EXACT QUANTITY OF FLOW SWITCHES AND SUPERVISED

VALVES WITH SPRINKLER ENGINEER AND PROVIDE

ALARM/TROUBLE ZONES AS REQUIRED BY CODE.

8. FIRE ALARM SYSTEM DESIGNED UTILIZING FIRE ALARM CONTROL

PANEL WITH ADDRESSABLE INITIATION AND NOTIFICATION

DEVICES. ALTERNATE FIRE ALARM SYSTEMS TO BE PROPOSED

SHALL BE DESIGNED TO MEET CURRENT ONTARIO BUILDING CODE

AND CAN/ULC S524 REQUIREMENTS.

SHOULD A PROPOSED SYSTEM PERFORMANCE FAIL TO MEET THE

MINIMUM REQUIREMENTS, THE CONTRACTOR SHALL BE

RESPONSIBLE FOR INSTALLING ANY ADDITIONAL EQUIPMENT TO

MEET ONTARIO BUILDING CODE AND CAN/ULC S524

REQUIREMENTS.

FIRE ALARM

CONTROL

PANEL

MONITORING

BOX

120V FEEDER

120V FEEDER

PHONE LINE IN

TO FIRE ALARM ANNUNCIATOR

PANEL(S) (IF APPLICABLE) - 2 HOUR

FIRE RATED COMMUNICATION

CABLE (TYPICAL)

2ND FLOOR NOTIFICATION DEVICES

 2ND FLOOR INITIATION DEVICES

ISO

ISO S

R R

NOTIFICATION DEVICES

ISO

GROUND FLOOR INITIATION DEVICES

ISO S

R R

TYPICAL FIRE ALARM RISER DIAGRAM

SCALE: N.T.S.

SPRINKLER

ALARM CHECK

SUPERVISED

VALVE

SPRINKLER

BACKFLOW

SUPERVISED

VALVE

SPRINKLER

SUPERVISED

VALVE

SPRINKLER

FLOW SWITCH

SPARE

FIRE ALARM RISER LOOPS ARE

DIAGRAMATIC ONLY. ELECTRICAL

CONTRACTOR TO PROVIDE LOOPS

AS REQUIRED AS NOT TO OVERLOAD

THE CIRCUIT AND AS REQUIRED FOR

PROPER SYSTEM LAYOUT.

REFER TO SPRINKLER DRAWINGS AND SCHEDULE ON

MECHANICAL/SPRINKLER DRAWINGS AND PROVIDE

ACCORDINGLY TO SUIT SPRINKLER SYSTEM DESIGN.

CONTRACTOR SHALL VERIFY EXACT QUANTITY OF FLOW

SWITCHES AND SUPERVISED VALVES WITH SPRINKLER

ENGINEER AND SPRINKLER DRAWINGS AND PROVIDE

ALARM/SUPERVISORY ZONES AS REQUIRED TO SUIT.

Copyright Reserved

Notes:

Drawing No.

Scale

Revision

Title

Project

Project No.

Seal

ByNo. Date

ORIGINAL SHEET - ARCH D

Date:

Sheet

Drawn By: Approved By:

Revision

F
i
l
e
:
 
P
:
\
2
0
2
4
\
2
4
-
1
8
6
 
W

E
G

O
 
A
R
C
\
E
\
2
4
-
1
8
6
 
E
0
0
0
 
G

E
N

E
R
A
L
.
d
w

g

D
e
c
e
m

b
e
r
 
1
0
,
 
 
2
0
2
4
 
-
 
0
2
:
0
3
p
m

 
P
l
o
t
t
e
d
 
b
y
:
 
j
r
u
d
y

© 

Designed By:

Electrical Engineering

12 Argyle Street N., Caledonia, ON, N3W 1B6

www.sei-ee.com

WEGO

GARAGE ADDITION

7805 NIAGARA RIVER PKWY, NIAGARA FALLS, ON

KM JR KS NOV 2024

24-186

1 ISSUED FOR PRICING 2024.12.03 J.R.

2 RE-ISSUED FOR TENDER 2024.12.10 J.R.

FIRE ALARM

RISER AND

ZONE SCHEDULE

E600

NTS

1

AutoCAD SHX Text
All designs and drawings are copyrighted and the property of Seguin Engineering Inc. Reproduction or use for any purpose other than that authorized by Seguin Engineering Inc. is forbidden. The drawing is not to be scaled. The Contractor shall verify and be responsible for all dimensions. Any errors or omissions shall be reported to Seguin Engineering Inc. COPYRIGHT 2024 - Seguin Engineering Inc.



3
'
-
9
"

1
1
5
0
m

m

CORRIDOR

1
'
-
6
"

4
5
0
m

m

1
'
-
0
"

3
0
0
m

m

6
'
-
0
"

1
8
2
5
m

m

3
'
-
5
"

1
0
5
0
m

m

RECEPTACLE

VOICE/DATA (LOW VOLTAGE RING OR BOX)

CLOCK

1
'
-
0
"

3
0
0
m

m
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TO FIRE ALARM PANEL TO FIRE ALARM PANELJUNCTION BOX

12x12 (305x305mm)

J-HOOKS2" (50mm) SLEEVE (MIN.) CABLE TRAY

LIGHT SWITCH

CABLE

MANAGEMENT

POWER PANEL

FIRE ALARM PULL

STATION

LIGHT FIXTURE

BX FROM JUNCTION BOX

TO FIXTURE

TO LIGHTING PANEL

JUNCTION BOX (TYPICAL)

3/4" (19mm) CONDUIT

TYPICAL

PARTITION

VOICE/DATA CABLING

RACK

INSULATED GREEN GROUND TO MAIN

BUILDING PANEL

FIRE ALARM

DEVICE

BX FROM

JUNCTION

BOX TO

DEVICE

FLOOR

STRUCTURE

CEILING

TYPICAL MOUNTING HEIGHTS/INSTALLATION DETAIL

SCALE: 

-

-

DETAIL NOTES:

A. DETAIL IS APPLICABLE FOR DEVICES SHOWN ON PLANS.  ALL THE DEVICES INDICATED IN THE DETAIL MAY NOT OCCUR ON THE PLANS.

B. CONDUIT SHALL BE PROVIDED IN ALL CASES UNLESS DENOTED AS BX OR AS ALLOWED IN THE SPECIFICATIONS.

C. ALL CONDUITS FOR LOW VOLTAGE CABLING AND WIRING SHALL HAVE BUSHINGS INSTALLED TO PREVENT CHAFFING OF WIRE(S).

D. ALL CONDUITS ARE TO GO DIRECTLY FROM THE OUTLET BOX UP THE WALL INTO THE CEILING SPACE.  NO HORIZONTAL RUNS OF CONDUIT, OR GROUPING OF CONDUITS WITH OTHER SERVICES IN CLOSE PROXIMITY.

E. CONDUITS ARE TO HAVE PULL ROPES INSTALLED AND LEFT BEHIND TO ALLOW THE PULLING OF ADDITIONAL SERVICES IN THE FUTURE.

F. ALL BREACHES IN WALLS ARE TO BE FIRESTOPPED TO MAINTAIN THE FIRE SEPARATIONS.

G. PROVIDE SUPPORTS FOR ALL CEILING MOUNTED ELEMENTS (IE CHAIN HANGERS FOR FIXTURES ETC.)  DEVICES SHALL NOT BE SUPPORTED BY A CEILING TILE.

TO POWER PANEL

1
0
"

2
5
0
m

m

BASEBOARD

HEATER

6
"

1
5
0
m

m

TO POWER PANEL

SPARE CONDUITS

4x1-1/2" (40mm)

WIRELESS ACCESS POINT SUSPENSION

SCALE: NTS

-

-

STRUCTURE ABOVE

4" (100mm) DIE FORMED STEEL OCTAGON BOX C/W

COVER PLATE AND THREADED NIPPLE.

3/4" (19mm) RIGID CONDUIT. THREAD EACH END OF

CONDUIT.

3/4" (19mm) THREADED NIPPLE.

1/8" (3mm) MOUNTING PLATE TO SUIT WIRELESS

ACCESS POINT. PROVIDE 4 COUNTERSINK HOLES AND

SCREWS TO SECURE PLATE TO JUNCTION BOX.

DETAIL NOTES:

A. PROVIDE BUSHINGS ON ALL HOLES FOR CABLING.

B. CONDUIT SHALL BE DEBURRED PRIOR TO INSTALLATION.

C. THE ENTIRE MOUNT SHALL BE PAINTED TO BLEND WITH CEILING. COORDINATE COLOUR WITH ARCHITECT.

D. MOUNT SHALL BE SECURELY FASTENED TO THE STRUCTURE ABOVE.  PROVIDE 1/4" LAG SCREWS OR STRUT CHANNEL BETWEEN STRUCTURAL

ELEMENTS.

E. CONTRACTOR SHALL COORDINATE MOUNTING PLATE WITH OWNER AND DRILL TO MATCH AND MOUNT OWNERS EQUIPMENT.

F. PROVIDE A PATCH CABLE FROM THE WIRELESS OUTLET JACK ADJACENT TO THE MOUNT AND FISH CABLE THROUGH CONDUIT TO ACCESS POINT.

PROVIDE A J HOOK AND NEATLY COIL EXCESS CABLE WITH VELCRO.

DATA OUTLET FOR ACCESS POINT

CONDUIT BACK TO IT ROOM

STRUCTURE

CEILING

ACSESS POINT

(BY OWNER)

BACK BOX (SECURED TO

STRUCTURE) C/W COVER

PLATE (MIN 2 PORT), DATA

JACK AND BLANK INSERT(S).

10'-0" PATCH CABLE

CONDUIT BACK TO DATA

CLOSET

J HOOK TO CONTAIN EXCESS

COILED CABLE. USE VELCRO CABLE

TIE TO NEATLY BUNDLE CABLE

TYPICAL WIRELESS ACCESS POINT DETAIL

SCALE: NTS

-

-

DETAIL NOTES:

A. THE CONTRACTOR SHALL PROVIDE ALL SUPPORTS AS REQUIRED TO SECURELY FASTEN BACK BOXES, CONDUIT,

ACCESS POINTS, ETC.  ACCESS POINTS MOUNTED TO T-BAR SHALL USE MANUFACTURE SUPPLIED BARS AND CLIPS

TO SUPPORT ACCESS POINT.  ACCESS POINTS MOUNTED ON DRYWALL SHALL BE SUPPORTED FROM THE CEILING

ABOVE WITH UNISTRUT OR SIMILAR SYSTEM.  ACCESS POINT SHALL NOT BE SECURED TO DRYWALL UNLESS

WRITTEN APPROVAL FROM OWNER IS GIVEN.

B. A PULL STRING SHALL BE LEFT IN THE CONDUIT TO ALLOW AN ADDITIONAL CABLE TO BE PULLED TO THIS POINT

AT A LATER DATE.

C. CONTRACTOR IS TO COORDINATE THE LOCATION OF THE DATA JACK/BACK BOX WITH THE OWNER PRIOR TO

ROUGH-IN.  EXACT LOCATION TO BE DETERMINED ONCE THE WALLS ARE STUDDED.

D. DATA JACK IS TO BE LABELED WITH DATA PORT NUMBER. REFER TO SPECIFICATIONS FOR LABEL INFORMATION.

ACCESS POINT SUPPORT

BRACKET

(BY OWNER)
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LIGHT FIXTURE

T-BAR CEILING

INSTALLATION OF RECESSED FIXTURE IN 'T' BAR CEILING

SCALE: NTS

x

xx

CHAIN OR SUSPENSION CABLE, SECURE TO STRUCTURE ABOVE

JUNCTION BOX MOUNTED ABOVE FIXTURE. CONTRACTOR IS ALLOWED A MAXIMUM OF

5'-0" DROP OF 'BX' OR ARMOURED CABLE.

STRUCTURE ABOVE

POWER CONDUIT BACK TO PANEL

DETAIL NOTES:

A. BX OR ARMOURED CABLE IS TO BE RUN NEAT AND TIDY IN CEILING SPACE.  PROVIDE CABLE TIES TO AFFIX TO SUSPENSION

CHAINS.  CLIP ENDS OF TIES.

B. JUNCTION BOXES ARE TO BE LOCATED CLOSE TO FIXTURES.  PROVIDE P-TOUCH TYPE LABEL ON COVER PLATE WITH CIRCUIT

NUMBER.

LIGHT FIXTURE

FLANGE

INSTALLATION OF RECESSED FIXTURE IN DRYWALL CEILING

SCALE: NTS

x

xx

WIRE HANGER, SECURE TO STRUCTURE ABOVE (TYP. OF 4)

JUNCTION BOX MOUNTED ABOVE FIXTURE. CONTRACTOR IS ALLOWED A

MAXIMUM OF 5'-0" DROP OF 'BX' OR ARMOURED CABLE.

STRUCTURE ABOVE

POWER CONDUIT BACK TO PANEL

DETAIL NOTES:

A. BX OR ARMOURED CABLE IS TO BE RUN NEAT AND TIDY IN CEILING SPACE.  PROVIDE CABLE TIES TO AFFIX TO SUSPENSION

CHAINS.  CLIP ENDS OF TIES.

B. JUNCTION BOXES ARE TO BE LOCATED CLOSE TO FIXTURES.  PROVIDE P-TOUCH TYPE LABEL ON COVER PLATE WITH CIRCUIT

NUMBER.

DRYWALL CEILING

VACANCY SENSOR DETAIL

SCALE: NTS

-

-

MANUAL MODE OPERATION:

1. SWITCH IS REQUIRED TO TURN LOAD ON.

2. LOAD TURN OFF WHEN SENSOR

    TIMES OUT OR WITH SWITCH.

RECOMMENDED WIRE:

18-3 AWG STRANDED WIRE SHIELDED OR NON/SHIELDED

LOAD

BLUE

NEUTRAL

HOT

LINE

*
*
H

O
T

W
H

I
T
E

B
L
U

E

SWITCH-

PACK

MODEL GMDS - LOAD "A"

(NORMALLY OPEN

MOMENTARY SWITCH)

DETAIL NOTES:

1. SP20-MV SWITCHPACK SHOWN.  120/277VAC

20AMP RATING.

BLACK (COMMON)

BLUE (CONTROL-OCC)

RED (10-30VDC)

 YELLOW (CONTROL-OCC/DAY)

BLACK (COMMON)

BLUE (CONTROL)

 RED (15VDC)

BROWN (BLUE CONTROL)

WHITE/BROWN (YELLOW CONTROL)

LIGHT FIXTURE

FLANGE

INSTALLATION OF RECESSED FIXTURE IN DRYWALL CEILING

SCALE: NTS

x

xx

WIRE HANGER, SECURE TO STRUCTURE ABOVE (TYP. OF 4)

JUNCTION BOX MOUNTED ABOVE FIXTURE. CONTRACTOR IS ALLOWED A

MAXIMUM OF 5'-0" DROP OF 'BX' OR ARMOURED CABLE.

STRUCTURE ABOVE

POWER CONDUIT BACK TO PANEL

DETAIL NOTES:

A. BX OR ARMOURED CABLE IS TO BE RUN NEAT AND TIDY IN CEILING SPACE.  PROVIDE CABLE TIES TO AFFIX TO SUSPENSION

CHAINS.  CLIP ENDS OF TIES.

B. JUNCTION BOXES ARE TO BE LOCATED CLOSE TO FIXTURES.  PROVIDE P-TOUCH TYPE LABEL ON COVER PLATE WITH CIRCUIT

NUMBER.

DRYWALL CEILING

LIGHT FIXTURE

FLANGE

INSTALLATION OF RECESSED FIXTURE IN ACT CEILING

SCALE: NTS

x

xx

WIRE HANGER, SECURE TO STRUCTURE ABOVE (TYP. OF 4)

JUNCTION BOX MOUNTED ABOVE FIXTURE. CONTRACTOR IS ALLOWED A

MAXIMUM OF 5'-0" DROP OF 'BX' OR ARMOURED CABLE.

STRUCTURE ABOVE

POWER CONDUIT BACK TO PANEL

DETAIL NOTES:

A. BX OR ARMOURED CABLE IS TO BE RUN NEAT AND TIDY IN CEILING SPACE.  PROVIDE CABLE TIES TO AFFIX TO SUSPENSION

CHAINS.  CLIP ENDS OF TIES.

B. JUNCTION BOXES ARE TO BE LOCATED CLOSE TO FIXTURES.  PROVIDE P-TOUCH TYPE LABEL ON COVER PLATE WITH CIRCUIT

NUMBER.

DRYWALL CEILING

AUTOMATIC DOOR

OPERATOR

PUSH PLATE SWITCH,

ILLUMINATED

ENCLOSURE AND SIGN

RELAY CONTROL

PUSH

TO LOCK

PUSH PLATE SWITCH,

ILLUMINATED

ENCLOSURE AND SIGN

PRESS FOR

EMERGENCY

ASSISTANCE

PUSH BUTTON "PRESS

FOR EMERGENCY

ASSISTANCE"

PUSH

TO OPEN

DOOR CONTACT

SWITCH

ELECTRIC STRIKE

ASSISTANCE

REQUESTED

ANNUNCIATOR

'ASSISTANCE

REQUESTED'

REGULATED

POWER

SUPPLY

DOME LIGHT

& SOUNDER

ASSISTANCE

REQUIRED

CM-SERIES

ALL-ACTIVE

PUSH PLATE

OUTSIDE RESTROOM INSIDE RESTROOM

IN THE EVENT OF

AN EMERGENCY

PUSH EMERGENCY

BUTTON

AND AUDIBLE AND

VISUAL SIGNAL

WILL ACTIVATE

DETAIL NOTES:

A. UNIVERSAL WASHROOM SHALL BE EQUIPPED WITH AN AUTOMATIC DOOR OPENER. THE OPENER SHALL ALSO INCLUDE A "PUSH TO LOCK" BUTTON ON THE

INSIDE. ONCE ENGAGED, THIS WILL DISABLE THE EXTERIOR DOOR OPERATOR BUTTON.  THE EXTERIOR OCCUPIED LIGHT WILL ILLUMINATE.  WHEN THE PATRON

HAS FINISHED USING THE WASHROOM, THEY SHALL PRESS THE DOOR OPERATOR BUTTON AND THE "PUSH TO LOCK" WILL DISENGAGE AND THE DOOR

OPERATOR WILL OPEN THE DOOR AND TURN OFF THE OCCUPIED LIGHT.

B. THE JUNCTION BOX SHALL BE MOUNTED AT HIGH LEVEL ON THE INSIDE OF THE ROOM.

C. ALL CONDUITS SHALL BE A MINIMUM OF 3/4". PROVIDE PULL ROPES FOR LOW VOLTAGE WIRING BY OTHERS. CONDUITS ARE TO BE CONCEALED IN WALL.

SURFACE DEVICES AND CONDUIT IS NOT PERMITTED.

D. COORDINATE THE LOCATION OF ALL DEVICES PRIOR TO ROUGH-IN WITH DOOR HARDWARE SUPPLIER/INSTALLER.

E. COORDINATE WORK WITH HARDWARE SUPPLIER AND PROVIDE ANY MATERIALS NOT INCLUDED IN THEIR QUOTE TO FACILITATE A COMPLETE SYSTEM.

F. TEST AND ADJUST THE OPERATION OF THE DOOR TO THE OWNERS SATISFACTION. PROVIDE TRAINING AS REQUIRED TO OWNERS MAINTENANCE STAFF ON DOOR

OPERATION, MAINTENANCE AND ADJUSTMENT.

TYPICAL UNIVERSAL WASHROOM DETAIL

SCALE: N.T.S.

PUSH

TO OPEN

FINISHED CEILING

10'-0" (3050mm) SLACK CABLE NEATLY

COILED AND FASTENED TO STRUCTURE

ABOVE.

PARTITION

1
8
"
 
(
4
6
0
m

m
)

M
O

U
N

T
I
N

G
 
H

E
I
G

H
T

FINISHED FLOOR

PARTITION

DATA/VOICE OUTLET,

WALL MOUNTED. MAINTAIN

APPROPRIATE BEND RADII

EMT CONDUIT C/W BUSHINGS AT

EACH END

CABLES TO BE INDEPENDENTLY SUPPORTED FROM

STRUCTURE ABOVE AS PER SPECIFICATIONS,

AND/OR ON EXISTING CABLE SUPPORT SYSTEM.

CONDUIT TERMINATED

IN CEILING SPACE. PROVIDE

CONDUIT CLIPS TO SECURELY

FASTEN CONDUIT.

SECTION THROUGH VOICE/DATA OUTLET

SCALE: NTS

-

-

FACEPLATE C/W LOW VOLTAGE

RING

STRUCTURE

CEILING

ACSESS POINT

(BY OWNER)

BACK BOX (SECURED TO

STRUCTURE) C/W COVER

PLATE (MIN 2 PORT), DATA

JACK AND BLANK INSERT(S).

10'-0" PATCH CABLE

CONDUIT BACK TO DATA

CLOSET

J HOOK TO CONTAIN EXCESS

COILED CABLE. USE VELCRO CABLE

TIE TO NEATLY BUNDLE CABLE

TYPICAL WIRELESS ACCESS POINT DETAIL

SCALE: NTS

-

-

DETAIL NOTES:

A. THE CONTRACTOR SHALL PROVIDE ALL SUPPORTS AS REQUIRED TO SECURELY FASTEN BACK BOXES, CONDUIT,

ACCESS POINTS, ETC.  ACCESS POINTS MOUNTED TO T-BAR SHALL USE MANUFACTURE SUPPLIED BARS AND CLIPS

TO SUPPORT ACCESS POINT.  ACCESS POINTS MOUNTED ON DRYWALL SHALL BE SUPPORTED FROM THE CEILING

ABOVE WITH UNISTRUT OR SIMILAR SYSTEM.  ACCESS POINT SHALL NOT BE SECURED TO DRYWALL UNLESS

WRITTEN APPROVAL FROM OWNER IS GIVEN.

B. A PULL STRING SHALL BE LEFT IN THE CONDUIT TO ALLOW AN ADDITIONAL CABLE TO BE PULLED TO THIS POINT

AT A LATER DATE.

C. CONTRACTOR IS TO COORDINATE THE LOCATION OF THE DATA JACK/BACK BOX WITH THE OWNER PRIOR TO

ROUGH-IN.  EXACT LOCATION TO BE DETERMINED ONCE THE WALLS ARE STUDDED.

D. DATA JACK IS TO BE LABELED WITH DATA PORT NUMBER. REFER TO SPECIFICATIONS FOR LABEL INFORMATION.

GROMMET AT CABLE PASS

THROUGH LOCATION

Copyright Reserved

Notes:

Drawing No.

Scale

Revision

Title

Project

Project No.

Seal

ByNo. Date

ORIGINAL SHEET - ARCH D

Date:

Sheet

Drawn By: Approved By:

Revision

F
i
l
e
:
 
P
:
\
2
0
2
4
\
2
4
-
1
8
6
 
W

E
G

O
 
A
R
C
\
E
\
2
4
-
1
8
6
 
E
0
0
0
 
G

E
N

E
R
A
L
.
d
w

g

D
e
c
e
m

b
e
r
 
1
0
,
 
 
2
0
2
4
 
-
 
0
2
:
0
3
p
m

 
P
l
o
t
t
e
d
 
b
y
:
 
j
r
u
d
y

© 

Designed By:

Electrical Engineering

12 Argyle Street N., Caledonia, ON, N3W 1B6

www.sei-ee.com

WEGO

GARAGE ADDITION

7805 NIAGARA RIVER PKWY, NIAGARA FALLS, ON

KM JR KS NOV 2024

24-186

1 ISSUED FOR PRICING 2024.12.03 J.R.

2 RE-ISSUED FOR TENDER 2024.12.10 J.R.

ELECTRICAL

DETAILS

E701

NTS

1

AutoCAD SHX Text
All designs and drawings are copyrighted and the property of Seguin Engineering Inc. Reproduction or use for any purpose other than that authorized by Seguin Engineering Inc. is forbidden. The drawing is not to be scaled. The Contractor shall verify and be responsible for all dimensions. Any errors or omissions shall be reported to Seguin Engineering Inc. COPYRIGHT 2024 - Seguin Engineering Inc.



S3.1

BB

S3.1

AA

S3.2

DD

S3.2

CC

A.³

A.³

B.³

B.³

C.³

C.³

D.³

D.³

E.³

E.³ B.²

B.²

C.²

C.²

A B

1.²

1

2.²

2

3.²

4.²

3

4

5

4.³

3.³

2.³

1.³

6.³

5.³5.³

10

S4.1

32

S4.3

14

30

S4.3

31

S4.3

11

S4.1

21

S4.2

20

S4.2

22

S4.2

40

S4.4

17
3.

87
30

0d
p

17
3.

87
30

0d
p

EX. BUILDINGNEW BUILDING

EX
. B

UI
LD

IN
G

NE
W

 B
UI

LD
IN

G

51

S4.5

S3.3

EE

NEW TRENCH DRAIN. 
REFER TO TYPICAL DETAIL 

3.37b FOR REINFORCING

17
3.

87
30

0d
p

FW300A

FW300A FW300A FW300A FW300A

FW200A

FW300A FW300A FW300A FW300A FW300A

N

60

S4.6

41

S4.4

50

S4.5

42

S4.4
EXISTING SLAB TO BE DEMOLISHED AND 

REPLACED WITH NEW (SEE PLAN NOTES FOR 
NEW SLAB DETAILS) FOR PLACEMENT OF 

NEW MECH. LIFTS, TYPICAL

EXISTING SLAB TO BE DEMOLISHED AND 
REPLACED WITH NEW (SEE PLAN NOTES FOR 
NEW SLAB DETAILS) FOR PLACEMENT OF 
NEW MECH. LIFTS, TYPICAL

G.C. TO CONFIRM EXISTING PAD FOOTING 
ELEVATION IN RELATION TO NEW LIFT AND 
PAD FOUNDATION AND REPORT TO VBSA

NEW TRENCH DRAIN. REFER TO TYPICAL 
DETAIL 3.37b FOR REINFORCING

NEW CAST-IN PLACE CONCRETE TRENCH FOR LIFT. 
REFER TO TYPICAL DETAIL 3.42 FOR ALL REQUIRED 
REINFORCING. G.C. TO COORDINATE ALL DIMENSIONS 
AND LAYOUTS WITH THE LIFT FABRICATORS DRAWINGS 
AND SPECIFICATIONS

NEW CAST-IN PLACE CONCRETE TRENCH FOR 
LIFT. REFER TO TYPICAL DETAIL 3.42 FOR ALL 
REQUIRED REINFORCING. G.C. TO COORDINATE ALL 
DIMENSIONS AND LAYOUTS WITH THE LIFT 
FABRICATORS DRAWINGS AND SPECIFICATIONS

17
3.

87
30

0d
p

17
3.

87
30

0d
p

17
3.

87
30

0d
p

17
3.

87
30

0d
p

17
3.

87
30

0d
p

17
3.

87
30

0d
p

17
3.

87
30

0d
p 17

3.
87

30
0d

p

17
3.

87
30

0d
p

17
3.

87
30

0d
p

17
3.

87
30

0d
p

17
3.

87
30

0d
p

17
3.

87
30

0d
p

174.36

400dp
174.36

400dp

17
4.

36
40

0d
p

173.87
300dp

174.32

350dp

17
3.

82
35

0d
p

173.87
300dp

173.82
350dp

173.87

300dp

173.92
250dp

62

S4.6

FW
20
0A

FW
20
0A

FW
20
0A

FW
30
0A

FW
30
0A

FW
30
0A

FW
30
0A

FW
30
0A

SC1 SC1

SC3

SC2

CJ

CJ
61

S4.6

61

S4.6

Sim

61

S4.6

Sim

CJ CJ

CJ

CJCJ

CJ CJ

CJ CJ CJ

CJ

CJ CJ

CJ

CJ

CJ

CJCJ

CJ

CJ

CJ

CJ

CJ

17
3.

77
40

0d
p 174.17

400dp

173.87

300dp
17

3.
87

30
0d

p
17

3.
87

30
0d

p

CJ

CJ

CJ

CJ CJ CJ CJ

CJ CJ

CJ CJCJ CJ

CJ CJCJ CJ

CJ

CJ

SLAB THICKEN AT STAIRS. 
SEE TYPICAL DETAIL 3.16A

G.C. TO CONFIRM EXISTING STRIP FOOTING 
ELEVATION IN RELATION TO NEW PAD 
FOUNDATION AND REPORT TO VBSA

17
4.

82
30

0d
p

CJ CJ

CJ
CJ

CJCJ CJ

CJCJ

CJ

CJ CJ
CJ

CJ
CJ

CJ
CJ

CJ
CJ CJ CJ

CJ CJCJ

CJ

CJ
CJ

CJ
CJ

CJ CJ CJ CJ CJ CJ

ST
P

FT
G

G.C. TO CONFIRM EXISTING PAD 
FOOTING ELEVATIONS IN RELATION 
TO NEW PAD FOUNDATIONS ALONG 
THIS GRID AND REPORT TO VBSA

SC3

CJ

61

S4.6

Sim

CJCJ

CJ CJ

250mm THICK x 2500mm WIDE 
CONTINUOUS SLAB THICKENING BELOW 
AND CENTERED ON BOTH TWO POST 
LIFTS, TYPICAL. PROVIDE 15M@300 o/c 
TOP AND BOTTOM EACH WAY, TYPICAL. 
COORDINATE LOCATION WITH LATEST 
ARCHITECTURAL DRAWINGS AND LIFT 
FABRICATORS DRAWINGS

SC4

SC5

SC6

EX. 
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NEW BUILDING
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NEW CAST-IN PLACE CONCRETE TRENCH FOR LIFT. 
REFER TO TYPICAL DETAIL 3.42 FOR ALL REQUIRED 
REINFORCING. G.C. TO COORDINATE ALL DIMENSIONS 
AND LAYOUTS WITH THE LIFT FABRICATORS DRAWINGS 
AND SPECIFICATIONS

DRILL AND EPOXY GROUT 15M DOWELS x 450 LONG INTO 
EXISTING FOUNDATION WALL A MIN. 150mm 
EMBEDMENT @ 300 o/c VERTICAL SPACING, TYPICAL. 
DOWELS TO BE CENTERED ON NEW FOUNDATION WALL

CJ

CJ

TOP OF SLAB ELEVATION AT FINISHED FLOOR LEVEL IS AT +0.00 (175.340), CONFIRM ALL ELEVATIONS WITH 
ARCHITECTURAL DRAWINGS.

THE BUILDING FOUNDATIONS HAVE BEEN DESIGNED FOR A BEARING RESISTANCE (SLS) OF 144 kPa (3000 psf) AND A 
FACTORED BEARING RESISTANCE (ULS) OF 190 kPa (4000 psf) ON UNDISTURBED NATIVE SOIL U.N.O. ON PLAN.  ALL 
BEARING RESISTANCES TO BE VERIFIED BY GEOTECHNICAL INVESTIGATION AFTER EXCAVATION AND REPORTED TO 
VBSA. 

UNDERSIDE OF FOOTINGS ARE TO BE A MINIMUM OF 1200mm BELOW FINISHED GRADE UNLESS NOTED OTHERWISE AS 
THUS               ON PLAN. AT LOCATIONS WHERE STRIP FOOTINGS ABUT PAD FOOTINGS THICKEN STRIP FOOTING 
LOCALLY TO MATCH UNDERSIDE OF ADJACENT PAD FOOTING AS SHOWN ON TYPICAL DETAIL 3.03.

TYPICAL SLAB ON GRADE CONSTRUCTION U.N.O.: 125mm CONCRETE SLAB WITH 152x152 MW18.7xMW18.7 WELDED 
WIRE FABRIC ON VAPOUR BARRIER ON 200mm LAYER OF COMPACTED 19mm CLEAR CRUSHED STONE ON APPROVED 
NATIVE SUBGRADE OR APPROVED ENGINEERED FILL. GARAGE AREA: 150mm CONCRETE SLAB WITH 152x152 
MW18.7xMW18.7 WELDED WIRE FABRIC ON VAPOUR BARRIER ON 200mm LAYER OF COMPACTED 19mm CLEAR 
CRUSHED STONE ON APPROVED NATIVE SUBGRADE OR APPROVED ENGINEERED FILL.

SEE ARCHITECTURAL DRAWINGS FOR SLOPES TO DRAINS IN FLOOR AREAS. MAINTAIN ALL STRUCTURAL THICKNESS 
SHOWN.

SEE ARCHITECTURAL DRAWINGS FOR TOP OF FOUNDATION WALL ELEVATIONS. DEPRESS TOP OF FOUNDATION WALL 
300mm AT ALL DOOR OPENINGS.

CENTRE ALL CONCRETE PIERS UNDER STEEL COLUMN BASE PLATES UNLESS NOTED OTHERWISE. SEE ARCHITECTURAL 
DRAWINGS FOR COLUMN OFFSETS FROM GRID LINES.

AT ALL LOCATIONS ON PLAN NOTED AS THUS                                   , PROVIDE A SAWCUT OR A CONSTRUCTION JOINT 
(SEE TYPICAL DETAIL 3.15). PROVIDE A CONTROL JOINT AT ALL INTERIOR DOOR LOCATIONS OVER FOUNDATION WALLS. 
FINAL LOCATIONS OF CONTROL JOINTS MUST BE COORDINATED BETWEEN THE CONCRETE CONTRACTOR AND THE 
FLOOR FINISHING CONTRACTOR THROUGH THE GENERAL CONTRACTOR. MANY SLAB ON GRADE SAWCUTS HAVE BEEN 
OMITTED FOR CLARITY - CONTRACTOR TO FOLLOW 3.15 AND SUBMIT SAWCUT PATTERNS FOR REVIEW BY THE 
ARCHITECT AND STRUCTURAL CONSULTANT.

FOUNDATION PLAN NOTES

1.

2.

3.

4.

5.

6.

7.

8.

CONCRETE CONTRACTOR TO COORDINATE WITH ALL TRADES THE LOCATION OF ALL PIPE SLEEVES THROUGH CONCRETE 
FOUNDATION WALLS. PIPE SLEEVES MAY NOT BE PLACED WITHIN FOOTINGS. FOUNDATIONS MUST BE STEPPED DOWN TO 
ACCOMMODATE ELEVATION OF PIPE SLEEVES. SEE TYPICAL DETAILS FOR STEPS IN FOUNDATION WALLS. REPORT ANY 
DISCREPANCIES TO THE STRUCTURAL CONSULTANT.

UNDERSIDE OF ALL COLUMN BASE PLATES TO BE 200mm BELOW TOP OF FINISH FLOOR ELEVATION UNLESS NOTED 
OTHERWISE IN THE COLUMN SCHEDULE.

FOR 125mm SLAB ON GRADE, THICKEN SLAB UNDER ALL CONCRETE BLOCK PARTITION WALLS AND BEARING 
LOCATIONS FOR STAIRS (SEE TYPICAL DETAIL 3.16A). FOR 200mm SLAB ON GRADE, PROVIDE 15M @ 300 TRANSVERSE 
BARS x 1500mm LONG AND 4-15M CONT. COORDINATE DIMENSIONS TO CONCRETE BLOCK PARTITION WALLS AND 
STAIRS WITH ARCHITECTURAL PLANS. NON-LOADBEARING BLOCK PARTITION WALLS ARE SHOWN ON FOUNDATION 
PLAN AS THUS                 FOR INFORMATION ONLY. LOCATION OF ALL BLOCK PARTITIONS AND CORRESPONDING SLAB 
THICKENINGS MUST BE COORDINATED WITH ARCHITECTURAL PLANS AND DETAILS.

PROVIDE A STEPPED STRIP FOOTING WHERE INDICATED ON PLAN AS 'STP FTG'. SEE TYPICAL DETAIL 3.02 FOR STEP 
FOOTING DETAILS AND LIMITATIONS.

SEE TYPICAL DETAIL 3.33 FOR CONSTRUCTION OF HOUSEKEEPING PADS FOR MECHANICAL & ELECTRICAL EQUIPMENT. 
SEE MECHANICAL & ELECTRICAL DRAWINGS FOR REQUIRED CONCRETE HOUSEKEEPING PAD LOCATION AND 
DIMENSIONS. HOUSEKEEPING PADS NOT SHOWN ON STRUCTURAL DRAWINGS.

PROVIDE DOWELS FOR WALLS OR COLUMNS IN STRIP FOOTINGS TYPICAL. DOWELS TO MATCH WALL OR COLUMN 
VERTICAL REINFORCEMENT TYPICAL.

PROVIDE 25mm THICK RIGID INSULATION BETWEEN ADJACENT FOOTING POURS, TYP. AT ALL LOCATIONS WHERE TWO 
SEPARATE FOOTINGS ARE IN CLOSE CONTACT WITH EACH OTHER.

9.

10.

11.

12.

13.

14.

15.
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100mm COMPOSITE 
DECK LANDING BELOW. 
SEE  PLAN NOTES AND 
SECTION FOR DETAILS

61

S4.6

NEW CRANE BEAM BY CRANE 
FABRICATOR. G.C. TO COORDINATE 
LOCATION AND ELEVATION WITH 
CRANE FABRICATOR, TYPICAL

BP1

BRACED BAY. 
SEE ELEVATION

SC4

SC5

SC6

NEW CRANE BEAM BY CRANE 
FABRICATOR. G.C. TO COORDINATE 
LOCATION AND ELEVATION WITH 
CRANE FABRICATOR, TYPICAL

NEW CRANE BEAM BY CRANE 
FABRICATOR. G.C. TO COORDINATE 
LOCATION AND ELEVATION WITH 
CRANE FABRICATOR, TYPICAL

EX. BUILDINGNEW BUILDING

MAKE GOOD CORNER OF REMAINING 
PRECAST WALL PANEL TO MATCH THE 
ARCHITECTURAL REQUIREMENTS, TYPICAL

SC3

63

S4.6
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H.
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240 BLOCK PARTITION WALL. 
CONNECT TO u/s OF STEEL 
BEAMS AND FACE OF STEEL 
COLUMNS AS PER TYPICAL 
DETAILS  4.05 AND 4.06 

NEW CRANE BEAM BY CRANE 
FABRICATOR. G.C. TO COORDINATE 
LOCATION AND ELEVATION WITH 
CRANE FABRICATOR, TYPICAL

SC3

240 BLOCK PARTITION WALL. 
CONNECT TO u/s OF STEEL 
BEAMS AND FACE OF STEEL 
COLUMNS AS PER TYPICAL 
DETAILS  4.05 AND 4.06 

1. 2ND FLOOR FINISHED FLOOR ELEVATION IS AT +3200 (178.540m GEODETIC). CONFIRM WITH 
ARCHITECTURAL DRAWINGS.

2. TYPICAL 2ND FLOOR PRECAST FLOOR CONSTRUCTION U.N.O. ON PLAN:  25mm TOPPING ON 
200mm HOLLOWCORE PRECAST PLANKS (SEE PLAN FOR LOCATIONS) SUPPORTED ON STEEL 
BEAMS AND BLOCK WALLS. HOLLOW CORE PLANK SHOP DRAWINGS BEARING THE SEAL OF AN 
ONTARIO P.ENG. SHALL BE SUBMITTED TO THE STRUCTUAL CONSULTANT. PLANKS TO BE 
DESIGNED FOR ALL LOADS SHOWN ON PLAND AND IN SCHEDULES.

3. TYPICAL COMPOSITE FLOOR STAIR LANDING CONSTRUCTION U.N.O. ON PLAN: 102mm 
COMPOSITE SLAB (64mm CONCRETE ON 38mm METAL COMPOSITE DECK, 0.76mm MIN.) 
REINFORCED WITH 152x152 MW18.7xMW18.7 WELDED WIRE FABRIC. COMPOSITE DECK IS 
SUPPORTED ON OWSJ'S AND STEEL BEAMS.

4. SEE ARCHITECTURAL DRAWINGS FOR COLUMN OFFSETS FROM GRID LINES.

5. STEEL DECK SPAN DIRECTION IS INDICATED WITH ARROWS AS THUS                     ON PLAN.

6. TOP OF STEEL BEAMS ARE AT UNDERSIDE OF FLOOR DECK UNLESS NOTED ON PLANS THUS       
BELOW UNDERSIDE OF DECK. TOP OF STEEL ELEVATIONS FROM UNDERSIDE OF DECK ARE BASED 
ON AN ASSUMED JOIST SHOE DEPTH OF 102mm UNLESS NOTED OTHERWISE ON PLAN.

7. BEAMS DENOTED WITH               ARE TO BE CONNECTED FOR FULL MOMENT AND SHEAR 
CAPACITY OF BEAM UNLESS NOTED OTHERWISE.

8. DESIGN THE PRECAST FLOOR PLANKS, INCLUDING THEIR CONNECTION TO SUPPORTING 
ELEMENTS FOR AN FACTORED DIAPHRAGM SHEAR FORCE OF 10.0 kN/m.

9. TIE JOISTS ARE INDICATED ON PLANS AS "TJ" ON PLAN. EXTEND BOTH TOP AND BOTTOM CHORD 
MEMBERS AND CONNECT THEM TO COLUMN, BEAM, OR WALL

10. NOT ALL FLOOR OPENINGS HAVE BEEN SHOWN ON PLAN.  STEEL FABRICATOR TO COORDINATE 
FINAL SIZE AND LOCATION OF FLOOR OPENINGS WITH MECHANICAL DRAWINGS AND GENERAL 
CONTRACTOR PRIOR TO FABRICATION.  SEE TYPICAL DETAILS FOR REQUIRED FRAMING AROUND 
FLOOR OPENINGS. GENERAL CONTRACTOR TO COORDINATE PROVIDING LIGHT GAUGE STEEL 
CLOSURE SCREEDS WHERE STEEL ANGLES NOT PROVIDED - SEE TYPICAL DETAIL 5.08

2ND FLOOR FRAMING PLAN NOTES
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EX. STEEL BEAM EX. STEEL BEAM

L76x76x6.4 BRACING FOR TOP 
OF COLUMN FLUSH WITH u/s 

OF ROOF DECK, TYPICAL

L76x76x6.4 BRACING FOR TOP 
OF COLUMN FLUSH WITH u/s 

OF ROOF DECK, TYPICAL

42

S4.4

HSS102x102x6.4 DIAGONAL HANGER. 
CONNECT FOR Tf=110kN, TYPICAL 
(TOTAL 3 LOCATIONS)

ALL SNOW DECK FRAMING AND 
CONNECTIONS TO BE HOT 
DIPPED GALVANIZED, TYPICAL
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S4.6

38mm GALVANIZED METAL 
ROOF DECK MIN 22 GAUGE

DESIGN JOIST CONNECTION 
AT COLUMN FOR AN 

ADDITIONAL Tf=200kN

SC4

SC5

SC6

EX. BUILDINGNEW BUILDING

MAKE GOOD CORNER OF REMAINING 
PRECAST WALL PANEL TO MATCH THE 
ARCHITECTURAL REQUIREMENTS, TYPICAL

W360 BEAM TO CONNECT 
TO EXTERIOR COLUMN 

OVER TOP OF NEW 'SC4' 
COLUMN, TYPICAL

W360 BEAM TO CONNECT 
TO EXTERIOR COLUMN 
OVER TOP OF NEW 'SC4' 
COLUMN, TYPICAL

63

S4.6

BRACED BAY. 
SEE ELEVATION

ROOF U/S DECK ELEVATION IS AT +6550 (181.890m GEODETIC). CONFIRM ALL ELEVATIONS WITH 
ARCHITECTURAL DRAWINGS.

TOP OF STEEL BEAM IS AT UNDERSIDE OF SLOPING ROOF DECK UNLESS NOTED ON PLANS THUS         
BELOW UNDERSIDE OF SLOPING ROOF DECK. TOP OF STEEL ELEVATIONS FROM UNDERSIDE OF ROOF DECK 
ARE BASED ON ASSUMED JOIST SHOE DEPTHS OF 100mm UNLESS NOTED OTHERWISE ON PLAN.

ROOF SLOPES ACHIEVED WITH TAPERED INSULATION (SEE ARCHITECTURAL DRAWINGS).  ROOF SLOPES ARE 
SHOWN ON PLAN AS UNDERSIDE OF DECK ELEVATIONS               AT LOW AND HIGH POINTS, BASED ON THE 
LATEST INFORMATION AVAILABLE TO THE CONSULTANTS.  COORDINATE ROOF SLOPES WITH 
ARCHITECTURAL DRAWINGS.

TYPICAL STEEL ROOF CONSTRUCTION U.N.O.: 38mm STEEL ROOF DECK SUPPORTED BY STEEL JOISTS OR 
STEEL BEAMS SPACED AS SHOWN ON PLAN. STEEL DECK FABRICATOR TO DESIGN DECK AND DETERMINE 
DECK THICKNESS (GAUGE) BASED ON LOADS SHOWN ON PLAN AND SCHEDULE (CANAM P-3615 OR EQUAL 
WITH MINIMUM 0.76mm THICKNESS). NOTE AREAS WITH DRIFT LOADING MAY REQUIRE HEAVIER GAUGE 
DECK - DESIGNER TO VERIFY ALL AREAS.

STEEL DECK SPAN DIRECTION IS INDICATED WITH ARROWS AS THUS                    ON PLAN.

ADDITIONAL SNOW LOAD ACCUMULATION IS INDICATED AS "DRIFT" AND IS SHOWN ON PLAN.  THIS LOAD IS 
IN ADDITION TO THE BASIC SNOW LOAD LISTED ON THIS DRAWING. NOTE DRIFTS ARE CUMULATIVE - SEE 
DASHED PROFILE BOUNDARIES ON PLAN.

SEE ARCHITECTURAL DRAWINGS FOR COLUMN OFFSETS FROM GRID LINES.

OWSJ SPACING WILL VARY DEPENDING ON GRID SPACING AND TIE JOIST LOCATIONS. OWSJ AND DECK TO BE 
SIZED ACCORDINGLY.

OWSJ DESIGNER TO REFER TO MECHANICAL SPRINKLER DRAWINGS AND ALLOW FOR ASSOCIATED 
ADDITIONAL PIPE LOADS.

OWSJ DESIGNER TO REFER TO LATEST MECHANICAL TO COORDINATE DUCTS THROUGH THE OWSJ'S AND 
JOIST GIRDERS

DESIGN THE STEEL ROOF DECK AND STEEL JOISTS, INCLUDING THEIR CONNECTION TO SUPPORTING 
ELEMENTS FOR A FACTORED DIAPHRAGM SHEAR FORCE OF 5.0 kN/m.

DESIGN THE STEEL ROOF DECK, STEEL JOISTS AND THEIR CONNECTIONS TO SUPPORTING MEMBERS FOR AN 
UNFACTORED UNIFORM UPLIFT PRESSURE OF 1.0kPa.

MECHANICAL ROOFTOP UNITS ARE SHOWN ON PLAN BASED ON THE LATEST INFORMATION AVAILABLE TO 
THE CONSULTANTS.  STEEL FABRICATOR MUST COORDINATE FINAL WEIGHT, SIZE AND LOCATION OF ALL 
ROOFTOP UNITS WITH GENERAL CONTRACTOR PRIOR TO FABRICATION.  SEE THIS SHEET FOR TYPICAL SNOW 
DRIFT DIAGRAM AROUND ROOFTOP UNITS.

NOT ALL ROOF OPENINGS HAVE BEEN SHOWN ON PLAN. STEEL FABRICATOR TO COORDINATE FINAL SIZE 
AND LOCATION OF ROOF OPENINGS WITH GENERAL CONTRACTOR PRIOR TO FABRICATION.  SEE TYPICAL 
DETAIL 5.02 ON DRAWING S5.3 FOR REQUIRED FRAMING AROUND ROOF OPENINGS.

TIE JOISTS OR TIE JOIST GIRDERS ARE INDICATED ON PLANS AS "TJ" ON PLAN. EXTEND BOTH TOP AND 
BOTTOM CHORD MEMBERS AND CONNECT THEM TO COLUMN, BEAM, OR WALL.

BEAMS DENOTED WITH                ARE TO BE CONNECTED FOR FULL MOMENT AND SHEAR CAPACITY OF BEAM 
UNLESS NOTED OTHERWISE.

ALL BEAMS ON PLAN ARE TO BEAR ON 'BP1' BEARING PLATES AT CONCRETE WALLS U.N.O ON PLAN.

ROOF FRAMING PLAN NOTES

1.

2.

3.

4.

5.

6.
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8.
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VALUE (kPa)TYPEVALUE (kPa)CONSTRUCTION

WIND PRESSURE
q1/50 = 0.43 kPa

SEISMIC DATA
S (0.2) = 0.321
S (0.5) = 0.157
S (1.0) = 0.072
S (2.0) = 0.032
PGA = 0.207

SITE CLASS: C (ASSUMED)
F 

IE xF xS (0.2)

LIVEDEAD

TYPE OF LOAD
FLOOR / ROOF 

LOCATION

PLAN
DRAWING

REFERENCE

LOAD
AREA

#

OTHER
ENVIRONMENTAL
LOADS

STRUCTURAL DESIGN LOAD DATA

= 0.320

NOTES:

1.

2.

3.

4.

5.

I W = 1.00

SNOW & RAIN
S = 1.80 kPaS

= 0.40 kPaS r

I S = 1.00

= 1.0a

a

a

a

a

a a

1 0.40
0.30
0.30
0.15
0.30
1.45

ROOF S1.2 BASIC SNOW

ALLOW FOR:
SNOW DRIFT

1.84

AS 
SHOWN 2

ROOFING ALLOWANCE
M+E ALLOWANCE
CEILING ALLOWANCE
METAL DECK
STRUCTURAL STEEL

ALL LOADS SHOWN ABOVE APPLY TO THE AREAS OF THE BUILDING AS INDICATED (REFERENCE TO ARCHITECTURAL PLANS IS NECESSARY TO PROPERLY READ 
THIS TABLE), AND ARE BASED ON AND INTERPRETED FROM THE LATEST VERSION OF THE ONTARIO BUILDING CODE. USE THESE LOADS IN DESIGN OF BUILDING 
COMPONENTS AS REQUIRED.

ADDITIONAL SNOW PILE UP IS INCLUDED AS A "DRIFT" DIAGRAM ON ROOF FRAMING PLAN. SNOW DRIFT LOADS ARE IN ADDITION TO THE BASIC SNOW LOADS 
INDICATED. OVERLAPPING SNOW DRIFT LOADS ARE CUMULATIVE.

DEAD LOAD SHOWN IN TABLE IS EXCLUSIVE OF M+E EQUIPMENT. MECHANICAL EQUIPMENT PLAN SIZES AND LOADS ARE SHOWN ON STRUCTURAL PLAN BASED ON 
THE LATEST INFORMATION AVAILABLE TO THE CONSULTANTS. REPORT ANY DISCREPANCIES BETWEEN CONTRACT DOCUMENTS TO THE CONSULTANTS FOR REVIEW.

SEE MECHANICAL DRAWINGS AND ARCHITECTURAL DRAWINGS FOR MECHANICAL EQUIPMENT LOCATIONS AND LOADS.

DEAD LOAD SHOWN IN TABLE IS EXCLUSIVE OF MASONRY WALLS. REFER TO ARCHITECTURAL DRAWINGS FOR MASONRY WALL TYPE AND LOCATIONS.

2 0.40
0.30
0.30
4.22
0.35
1.0

6.57

2nd FLOOR
(OFFICE)

S1.1 OCCUPANCY 4.80FLOORING ALLOWANCE
M+E ALLOWANCE
CEILING ALLOWANCE
200mm PRECAST PLANKS + 25mm TOPPING
STRUCTURAL STEEL
PARTITION ALLOWANCE

4

F = 1.0v

METHOD OF ANALYSIS:

SEISMIC HAZARD INDEX:

I = 1.0E

EQUIVALENT STATIC FORCE 
PROCEDURE

STAIRWAY 3.60OCCUPANCYS1.1 0.40
0.30
0.30
2.10

0.35
3.45

FLOORING ALLOWANCE
M+E ALLOWANCE
CEILING ALLOWANCE
101mm COMPOSITE SLAB (63mm CONCRETE ON 38mm 
METAL DECK)
STRUCTURAL STEEL
PARTITION ALLOWANCE

2 0.40
0.30
0.30
4.22
0.35
1.0

6.57

2nd FLOOR
(MECH RM)

S1.1 OCCUPANCY 4.80FLOORING ALLOWANCE
M+E ALLOWANCE
CEILING ALLOWANCE
200mm PRECAST PLANKS + 25mm TOPPING
STRUCTURAL STEEL
PARTITION ALLOWANCE

UNIT WT. SEE MECH. 
DWGS

WALL WIDTH 
(mm)

WALL 
MARK

FOUNDATION WALL AND STRIP FOOTING SCHEDULE

FW200A 200

WALL REINFORCING STRIP FOOTING 
SIZE (mm)

STRIP FOOTING REINFORCING COMMENTS

- 2-20M CONT. 500x250dp
- 15M @ 600 o/c DOWELS x 600 LONG 
STAGGERED

NOTES:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

UNLESS NOTED OTHERWISE IN SECTIONS AND DETAILS, PROVIDE DOWELS FROM STRIP FOOTING TO CONCRETE FOUNDATION WALL. DOWELS SHOULD MATCH VERTICAL 
WALL REINFORCING IN SIZE AND SPACING. THE LENGTHS OF DOWELS IN BOTH STRIP FOOTING & CONCRETE WALL SHOULD BE CLASS "A" SPLICE LENGTH MINIMUM.

SEE TYPICAL DETAIL 3.01 FOR CLEAR COVER TO REINFORCING BARS IN CONCRETE WALLS AND FOOTINGS.

FOR WALLS POURED IN MULTIPLE LIFTS, PROVIDE VERTICAL DOWELS FROM LOWER TO UPPER LIFT OF CONCRETE WALL TO MATCH VERTICAL REINFORCING IN UPPER LIFT.

FOR WALLS POURED IN MULTIPLE LIFTS, PROVIDE 2-20M CONT. TOP AND BOTTOM OF EACH LIFT

FOR WALL TYPES INDICATED, PLACE REINFORCING AND TIES AS SHOWN IN TYPICAL DETAIL 3.06 FOR TIED CONCRETE PIERS.  PIER TYPE REINFORCING TO EXTEND FROM 
FOUNDATION WALL BELOW OR LOWER LIFT TO UPPER LIFT.  PROVIDE TIED DOWELS TO MATCH PIER REINFORCING IN FOUNDATION WALL OR LOWER LIFT.

OUTSIDE FACE IS THE FACE OF THE WALL TOWARD TO THE EXTERIOR OF THE STRUCTURE (i.e. FACING OUTSIDE OR EXTERIOR AGAINST BACKFILL) OR IS THE LOW SIDE OF A 
RETAINING WALL.

SEE STRUCTURAL SPECIFICATION FOR REQUIRED MINIMUM CONCRETE STRENGTHS, SLUMPS, AND AIR CONTENTS.

TYPICAL, PROVIDE U-SHAPE BARS TO MATCH HORIZONTAL REINFORCING BAR AT WALL OPENING AND END OF WALL LOCATIONS

FOR SHEARWALLS, ELEVATOR SHAFT WALLS, STAIR SHAFT WALLS WITH FULL HEIGHT CONCENTRATED BARS + TIES AT ENDS AND CORNERS,  WHERE A STEEL BEARING 
PLATE EXISTS AT THE END OR CORNER SOMEWHERE ALONG THE HEIGHT OF THE WALL, OFFSET THE CONCENTRATED BARS TO ALLOW TO THEM TO RUN UNIMPEDED FOR 
FULL HEIGHT OF WALL (FOOTING TO TOP).

ABBREVIATIONS:

V.I.F. = VERTICAL INSIDE FACE      V.O.F. = VERTICAL OUTSIDE FACE T.U.L. = TOP UPPER LAYER
H.I.F. = HORIZONTAL INSIDE FACE      H.O.F. = HORIZONTAL OUTSIDE FACE      T.L.L. = TOP LOWER LAYER
V.E.F. = VERTICAL EACH FACE      H.E.F. = HORIZONTAL EACH FACE B.U.L. = BOTTOM UPPER LAYER
E.W.E.F = EACH WAY EACH FACE      E.W.I.F. = EACH WAY INSIDE FACE B.L.L. = BOTTOM LOWER LAYER
E.W.O.F. = EACH WAY OUTSIDE FACE      M.E.W. = MIDDLE EACH WAY

O

CLASS 'A' TENSION LAPCLASS 'A' TENSION LAP

TYP. w/ NO B.PL. FOR FULL 
HEIGHT WALL

TYP. w/ B.PL. WITHIN 
HEIGHT OF WALL

BEARING 
PLATE

FW240A 240 - 2-20M CONT. 550x250dp
- 15M @ 600 o/c DOWELS x 600 LONG 
STAGGERED

FW300A 300 - 2-20M CONT. 600x250dp
- 15M @ 600 o/c DOWELS x 600 LONG 
STAGGERED

PLATE SIZE(mm)PLATE 
MARK

STEEL BEARING PLATE SCHEDULE

BP1 190x20x200L

ANCHOR BOLTS ANCHOR SPACING COMMENTS

2-13mmØ x 300 LONG + 50 
HOOK BOLTS

676

100

BP2 190x25x400L
1676

300

48
0

10
0

NOTES:

1.

2.

3.

4.

5.

6.

STEEL BEARING PLATES TO BE FABRICATED BY STRUCTURAL STEEL CONTRACTOR AND PLACED BY CONCRETE FORMING 
CONTRACTOR (CONCRETE WALL, BEAM OR COLUMN) OR THE MASONRY CONTRACTOR (CONCRETE BLOCK WALL).

LOCATION AND ELEVATION OF BEARING PLATES TO BE COORDINATED WITH STRUCTURAL STEEL SHOP DRAWINGS.  BEAM OR 
JOIST TO BE SUPPORTED ON THE PLATE TO BE CENTRED ALONG THE LENGTH OF THE PLATE U.N.O.

DIMENSION OF PLATE NOTED IN PLATE SIZE COLUMN AS 'L' TO BE PLACED ALONG THE LENGTH OF THE WALL, UNLESS NOTED 
OTHERWISE ON PLANS AND DETAILS.

BEAM FLANGE OR JOIST SHOE TO BE FIELD WELDED DOWN TO TOP OF BEARING PLATE USING A MINIMUM 6mm FILLET WELD 
EACH SIDE OF BEAM/JOIST SHOE FOR THE ENTIRE LENGTH OF BEARING.

FOR BEARING PLATES PLACED ON CONCRETE BLOCK WALLS - GROUT SOLID THE CORES OF THE BLOCKS CONTAINING THE 
ANCHOR BOLTS OF THE PLATES CONTINUOUS TO THE TOP OF THE FOUNDATION WALL. GROUT SOLID THE BEAM/JOIST 
POCKETS AFTER FIELD WELDING

ANCHOR BOLTS SHOWN TO BE WELDED TO THE UNDERSIDE OF THE BEARING PLATE FOR TENSILE CAPACITY OF THE BOLT.

4-13mmØ x 300 LONG + 50 
HOOK BOLTS

WALL WIDTH 
(mm)

WALL 
MARK

CONCRETE BLOCK WALL SCHEDULE

MW190A 190

WALL REINFORCING COMMENTS

- 1-15M VERT. @ 1200mm o/c
- 2-15M VERT. AT EACH END, BOTH SIDES OF OPENINGS AND CORNERS OF WALLS. 
OFFSET BARS 1 CORE FOR ENTIRE HEIGHT OF BUILDING WHERE BEARING PLATE IS ON 
END OF TYP. WALL (e.g. TYP. CORRIDOR BEAM BEARING)
- 2-20M T&B HORIZONTAL IN 2 COURSE DEEP CONT. BOND BEAM AT TOP OF WALL

NOTES:

1.

2.

3.

4.

5.

6.

7.

8.

9.

ALL MASONRY WALLS SHOWN ON PLAN AS THUS           ARE LOAD BEARING (GRAVITY AND/OR LATERAL).

PROVIDE 9 GAUGE LADDER TYPE REINFORCING IN EVERY OTHER HORIZONTAL COURSE (@ 400mm o/c MAX. VERTICAL) UNLESS NOTED OTHERWISE IN SCHEDULE 
COMMENTS.

PROVIDE 2-20M VERTICAL IN CORE ADJACENT TO EACH SIDE OF ROUGH OPENINGS OR IN CORE ADJACENT TO BEARING PLATE OF STEEL LINTEL.  VERTICAL 
REINFORCING IS TO BE INSTALLED CONT. FROM CONCRETE WALL TO UNDERSIDE OF BEAM/STEEL DECK.

FULLY GROUT ALL REINFORCED CORES.  (SEE NOTE #8)

FILL ALL CORES IN PIERS LESS THAN 600mm IN WIDTH SOLID WITH GROUT IN ADDITION TO THAT REQUIRED BY NOTE #3.

GROUT SOLID ALL CORES BELOW THE BEARING POINT OF ALL BEAMS, JOISTS OR LINTELS CONT. TO THE FOUNDATION.

PROVIDE MECHANICAL CONNECTION BETWEEN LOWER AND UPPER LIFTS OF VERTICAL REINFORCING.

ALL GROUT SHALL HAVE MINIMUM 28-DAY STRENGTH OF 15MPa WITH 10mm MAX. AGGREGATE SIZE AND 225mm ± 25mm SLUMP. ALL GROUTING TO CONFORM TO 
CSA/CAN3 A371-M84.  PLACE GROUT IN "LOW LIFTS" (NOT MORE THAN 1500mm VERTICAL).

ENSURE ALL LOAD BEARING CONCRETE BLOCK WALLS ARE BUILT TIGHT TO STEEL BUILDING COLUMNS. FILL ANY GAPS BETWEEN END OF CONCRETE BLOCK WALL AND 
FACE OF COLUMN SOLID WITH GROUT.

BEARING PLATE SHIFTS VERT. 
BARS ONE CORE

END/CORNER/ OPENING 
VERT. BARS

TYP. 
VERT. 
BARS

22
6

50

4082 Portage Rd., Unit 1  
Niagara Falls,  ON,  L2E 6A3

T | 905-357-2030    
W | www.vbands.com
E | al@vbands.com

DRAWINGS ARE NOT VALID FOR CONSTRUCTION UNTIL SEALED AND 
SIGNED BY THE ARCHITECT.

DO NOT SCALE DRAWINGS.  REPORT ALL DISCREPANCIES TO THE 
ARCHITECT BEFORE PROCEEDING.  ALL DRAWINGS AND DESIGNS 
REMAIN THE PROPERTY OF THE ARCHITECT, AND ARE PROTECTED 
UNDER COPYRIGHT.  

THESE DESIGN DOCUMENTS ARE PREPARED SOLELY FOR THE USE 
BY THE PARTY WITH WHOM THE DESIGN PROFESSIONAL HAS 
ENTERED INTO A CONTRACT AND THERE ARE NO REPRESENTATIONS 
OF ANY KIND MADE BY THE DESIGN PROFESSIONAL TO ANY PARTY 
WITH WHOM THE DESIGN PROFESSIONAL HAS NOT ENTERED INTO A 
CONTRACT.
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COLUMN AND PAD FOOTING SCHEDULE NOTES

COLUMN/FOOTING DATA

COLUMN MARK

TOP OF PIER ELEVATION
(FROM ELEVATION +0000)

u/s OF STEEL BASE PLATE ELEVATION
(FROM ELEVATION +0000)

BASE PLATE (mm) 
(SQUARE U.N.O.)

No. / SIZE

EMBEDMENT (mm)

HOOK (mm)

ANCHOR BOLT

SIZE (mm)

VERTICAL REINFORCING

TIES (SEE TYP. DETAIL 3.06)

PIER

SIZE (L x t x W mm)

HORIZONTAL  REINFORCING

FOOTING

COLUMN/FOOTING DATA

COLUMN MARK

UNFACTORED LOADS (kN)

CO
M

M
EN

TS

ELEVATION +3200

GROUND FLOOR

ELEVATION 0.00

LEVEL 2 FLOOR

ELEVATION +6550

ROOF LEVEL

4-25Ø

600

100

A.3-1.3

-400

-350

10M @ 400

1. FOR COLUMN OFFSETS FROM GRIDLINES. REFER TO ARCHITECTURAL DRAWINGS.

2. COLUMN SCHEDULE IS SCHEMATIC ONLY. COORDINATE ALL TOP OF COLUMNS, COLUMN SPLICE LOCATIONS, CONNECTIIONS, ETC. WITH PLANS, SECTIONS AND 
ARCHITECTURAL DRAWINGS.

3. FOR PLACEMENT OF CONCRETE PAD FOOTINGS AND ASSOCIATED PIERS. SEE TYPICAL DETAIL 3.05 AND 3.38.

4. FOR TIES IN ALL CONCRETE COLUMNS AND PIERS. SEE TYPICAL DETAIL 3.06.

5. FOR STRUCTURAL STEEL BASE PLATES AND PAD FOOTINGS, FIRST PLAN DIMENSION IS TO BE ORIENTED IN THE N-S DIRECTION U.N.O.

6. SEE STRUCTURAL SPECIFICATION FOR REQUIRED MINIMUM CONCRETE STRENGTHS, SLUMPS, AND AIR CONTENTS.

7. SEE TYPICAL DETAIL 3.01 FOR CLEAR COVER TO REINFORCING BARS IN CONCRETE PIERS AND FOOTINGS.

8. ALL BOTTOM REINFORCING FOR PAD FOOTINGS TO BE HOOKED, UNLESS NOTED OTHERWISE.

A.3-2.3 A.3-3.3 A.3-4.3 A.3-5.3 A.3-6.3 B.3-1.3 B.3-2.3 B.3-4.3 B.3-5.3 B.3-6.3 C.3-1.3 C.3-2.3 C.3-3.3 C.3-4.3 C.3-5.3 C.3-6.3 D.3-1.3 D.3-6.3

4-20Ø

400

100

-250

-200

10M @ 300

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

600

100

10M @ 400

4-20Ø

400

100

-250

-200

600

100

10M @ 400

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-32Ø

600

100

10M @ 400

4-20Ø

400

100

-250

-200

8-20M

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

DL = 12
LL = 15

DL = 50
LL = 80*

DL = 50
LL = 80*

DL = 155
LL = 140

DL = 155
LL = 140

DL = 65
LL = 55

DL = 25
LL = 30

DL = 135
LL = 110

DL = 30
LL = 35

DL = 115
LL = 205*

DL = 115
LL = 205*

DL = 200
LL = 245*

DL = 225
LL = 265*

DL = 85
LL = 120*

DL = 15
LL = 20

DL = 15
LL = 20

DL = 165
LL = 120

DL = 220
LL = 160

2200x350x2200

8-15M B.E.W. & 
T.E.W. HOOKED

TOP OF 
PIER

W
20

0x
52

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER TOP OF 

PIER

TOP OF 
PIER TOP OF 

PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER TOP OF 

PIER

TOP OF 
PIER

TOP OF 
PIER

HS
S2

03
x2

03
x1

3

TOP OF 
PIER

TOP OF 
PIER

HS
S1

52
x1

52
x6

.4

300x20x300 300x20x300 300x20x300 300x20x300 300x20x300 300x20x300 300x20x300 350x20x350 300x20x300

A.3-1.3 A.3-2.3 A.3-3.3 A.3-4.3 A.3-5.3 A.3-6.3 B.3-1.3 B.3-2.3 B.3-4.3 B.3-5.3 B.3-6.3 C.3-1.3 C.3-2.3 C.3-3.3 C.3-4.3 C.3-5.3 C.3-6.3 D.3-1.3 D.3-6.3

W
20

0x
52

W
20

0x
42

W
20

0x
52

W
20

0x
52

HS
S1

52
x1

52
x6

.4

HS
S1

52
x1

52
x6

.4

HS
S1

78
x1

78
x9

.5 HS
S1

52
x1

52
x6

.4

HS
S1

52
x1

52
x1

3

HS
S2

03
x2

03
x1

3

HS
S2

03
x2

03
x1

3

400x400

8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-20M8-25M

DL = 12
LL = 15

400x400 400x400 400x400 400x400 400x400 400x400 450x450 400x400

300x20x300 300x20x300 300x20x300 300x20x300

400x400 400x400 400x400 400x400

1200x300x1200

4-15M B.E.W. & 
T.E.W. HOOKED

1200x300x1200

4-15M B.E.W. 
HOOKED

1600x300x1600

6-15M B.E.W. & 
T.E.W. HOOKED

1200x300x1200

4-15M B.E.W. 
HOOKED

1200x300x1200

4-15M B.E.W. 
HOOKED

1400x300x1400

5-15M B.E.W. & 
T.E.W. HOOKED

1200x300x1200

4-15M B.E.W. 
HOOKED

1600x300x1600

6-15M B.E.W. & 
T.E.W. HOOKED

1600x300x1600

5-15M B.E.W. 
HOOKED

1600x300x1600

5-15M B.E.W. & 
T.E.W. HOOKED

1800x300x1800

8-15M B.E.W. 
HOOKED

1800x300x1800

8-15M B.E.W. 
HOOKED

1800x300x1800

8-15M B.E.W. 
HOOKED

2000x300x2000

12-15M B.E.W. 
HOOKED

2000x300x2000

12-15M B.E.W. 
HOOKED

FIXED
BASE

2000x350x2000

8-15M B.E.W. & 
T.E.W. HOOKED

FIXED
BASE

2200x350x2200

8-15M B.E.W. & 
T.E.W. HOOKED

FIXED
BASE

2000x350x2000

8-15M B.E.W. & 
T.E.W. HOOKED

W
36

0x
57

FIXED
BASE

300x25x300

400x800

8-25M 8-25M 8-25M

550x550

10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300

450x20x250

4-32Ø

W
36

0x
57

550x950

450x20x250

4-32Ø

W
36

0x
57

550x550

450x20x250

VSC

-400

-350

-400

-350

-400

-350
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S

MC

Mf = 30kNm

MC

Mf = 40kNm

SE
E 

SE
CT

IO
N 

FO
R 

CA
NT

. B
EA

M
 

DE
TA

IL
S

MC

Mf = 40kNm

SE
E 

SE
CT

IO
N 

FO
R 

CA
NT

. B
EA

M
 

DE
TA

IL
S

MC

Mf = 40kNm

SE
E 

SE
CT

IO
N 

FO
R 

CA
NT

. B
EA

M
 

DE
TA

IL
S

HS
S1

78
x1

78
x9

.5

HS
S1

78
x1

78
x9

.5

350x20x350

450x450

350x20x350

450x450

W-COLUMN. SEE PLAN AND SCHEDULE 
FOR SIZE

ANCHOR BOLT. SEE SCHEDULE FOR SIZE AND EMBEDMENT 
LENGTH AND HOOK. TOP OF BOLT TO EXTEND ABOVE 
PLATE TO BOLT TO TOP OF 9.5mm PLATE 

L100x75x12 PLATE STIFFENERS x 200 LONG 

9.5mm THICK PLATE ABOVE, TYPICAL

STEEL BASEPLATE. SEE SCHEDULE FOR SIZE

CONCRETE PIER BELOW. SEE SCHEDULE FOR SIZE

X X

SECTION X-X
1:20

ANCHOR BOLTx 610  LONG (4 TOTAL). REFER TO COLUMN 
SCHEDULE FOR SIZE AND NUMBER OF ANCHOR BOLTS.

L100x75x10 PLATE STIFFENERS x 200mm LONG 

9.5mm THICK PLATE CAP PLATE WELDED 
TO L100x75 AND FACE OF W-COLUMN

STEEL BASEPLATE. SEE SCHEDULE 
FOR SIZE

CONCRETE PIER BELOW. SEE SCHEDULE 
FOR SIZE

PLAN DETAIL COLUMN BASEPLATE AT GRID A3-13, B3-13, C3-13, D3-13 AND E3-13

1:20

61
0 
M
IN

20
0

W-COLUMN. SEE PLAN AND 
SCHEDULE FOR SIZE
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COLUMN AND PAD FOOTING SCHEDULE NOTES

COLUMN/FOOTING DATA

COLUMN MARK

TOP OF PIER ELEVATION
(FROM ELEVATION +0000)

u/s OF STEEL BASE PLATE ELEVATION
(FROM ELEVATION +0000)

BASE PLATE (mm) 
(SQUARE U.N.O.)

No. / SIZE

EMBEDMENT (mm)

HOOK (mm)

ANCHOR BOLT

SIZE (mm)

VERTICAL REINFORCING

TIES (SEE TYP. DETAIL 3.06)

PIER

SIZE (L x t x W mm)

HORIZONTAL  REINFORCING

FOOTING

COLUMN/FOOTING DATA

COLUMN MARK

UNFACTORED LOADS (kN)

CO
M

M
EN

TS

ELEVATION +3200

GROUND FLOOR

ELEVATION 0.00

LEVEL 2 FLOOR

ELEVATION +6550

ROOF LEVEL

4-32Ø

400

100

E.3-1.3

-400

-350

10M @ 400

1. FOR COLUMN OFFSETS FROM GRIDLINES. REFER TO ARCHITECTURAL DRAWINGS.

2. COLUMN SCHEDULE IS SCHEMATIC ONLY. COORDINATE ALL TOP OF COLUMNS, COLUMN SPLICE LOCATIONS, CONNECTIIONS, ETC. WITH PLANS, SECTIONS AND 
ARCHITECTURAL DRAWINGS.

3. FOR PLACEMENT OF CONCRETE PAD FOOTINGS AND ASSOCIATED PIERS. SEE TYPICAL DETAIL 3.05 AND 3.38.

4. FOR TIES IN ALL CONCRETE COLUMNS AND PIERS. SEE TYPICAL DETAIL 3.06.

5. FOR STRUCTURAL STEEL BASE PLATES AND PAD FOOTINGS, FIRST PLAN DIMENSION IS TO BE ORIENTED IN THE N-S DIRECTION U.N.O.

6. SEE STRUCTURAL SPECIFICATION FOR REQUIRED MINIMUM CONCRETE STRENGTHS, SLUMPS, AND AIR CONTENTS.

7. SEE TYPICAL DETAIL 3.01 FOR CLEAR COVER TO REINFORCING BARS IN CONCRETE PIERS AND FOOTINGS.

8. ALL BOTTOM REINFORCING FOR PAD FOOTINGS TO BE HOOKED, UNLESS NOTED OTHERWISE.

E.3-2.3 E.3-3.3 E.3-4.3 E.3-5.3 E.3-6.3 B.2-3 B.2-6.3 C.2-3 C.2-4A SC1C.2-6.3

4-20Ø

400

100

-250

-200

10M @ 300

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

4-20Ø

400

100

-250

-200

400x400

8-20M

DL = 15
LL = 20

DL = 60
LL = 120*

DL = 60
LL = 120*

DL = 75
LL = 135*

DL = 120
LL = 190*

DL = 30
LL = 85*

DL = 15
LL = 20

DL = 15
LL = 20

DL = 15
LL = 15

DL = 50
LL = 60

DL = 15
LL = 15

DL = 15
LL = 15

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

TOP OF 
PIER

HS
S1

27
x1

27
x1

3

300x20x300 300x20x300 300x20x300 300x20x300 300x20x300 300x20x300 300x20x300 300x20x300 300x20x300

E.3-1.3 E.3-2.3 E.3-3.3 E.3-4.3 E.3-5.3 E.3-6.3 B.2-3 B.2-6.3 C.2-3 C.2-4A SC1C.2-6.3

W
20

0x
52

HS
S1

52
x1

52
x6

.4

HS
S1

52
x1

52
x6

.4

W
20

0x
36

W
20

0x
36

W
20

0x
36

400x400

8-20M

400x400

8-20M

SEE COMMENTS

SEE SECTION 61

400x400

8-20M

2100x400

SEE SECTION 61

400x400

8-20M

400x400

8-20M

300x20x300300x20x300

2100x400x800 2100x400x800 2500x400x800 1200x300x1200

4-15M B.E.W.
HOOKED

2100x400x800 1200x300x1200 SEE COMMENTS 1200x300x1200 1200x300x1200

4-15M B.E.W.
HOOKED

1800x300x1800

8-15M B.E.W.
HOOKED

SC2

4-20Ø

400

100

-250

-200

350x350

8-20M

DL = 15
LL = 15

TOP OF 
PIER

HS
S8

9x
89

x9
.5

250x20x250

SC2

1000x300x1000

4-15M B.E.W.
HOOKED

1000x300x1000

4-15M B.E.W.
HOOKED

2200x350x2200

SEE COMMENTS

W
36

0x
57

FIXED
BASE

450x20x250

550x950

8-25M

10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300 10M @ 300

4-15M B.E.W.
HOOKED

4-15M B.E.W. & 
T.E.W. HOOKED

11-25M B.L.L. & 
8-15M T.U.L. 
HOOKED

8-15M B.U.L. & 
8-15M T.L.L. 

HOOKED

10-15M B.L.L. 
& 10-15M 
T.U.L. HOOKED

5-15M B.U.L. 
& 5-15M 

T.L.L. HOOKED

SEE COMMENTS SEE COMMENTS SEE COMMENTS

10-15M B.L.L. 
& 10-15M 
T.U.L. HOOKED

5-15M B.U.L. 
& 5-15M 

T.L.L. HOOKED

SEE COMMENTS SEE COMMENTS

U/S STAIR 
LANDING

U/S STAIR 
LANDING

SC3

4-20Ø

400

100

-250

-200

350x350

8-20M

DL = 20
LL = 20

TOP OF 
PIER

HS
S1

52
x1

52
x6

.4

300x20x300

SC3

1200x300x1200

4-15M B.E.W.
HOOKED

10M @ 300

W
20

0x
52

W
20

0x
52

W
20

0x
52

W
20

0x
52

2500x400

SEE SECTION 61

2100x400

SEE SECTION 61

2100x400

SEE SECTION 61

400

40
0

2100

21
00

5-15M B.U.L. & 
5-15M T.L.L. HOOKED

10-15M B.L.L. & 
10-15M T.U.L. HOOKED

800

80
0

SC4 SC5

SC4 SC5

DL = 50
LL = 60

DL = 50
LL = 60

4-20Ø

400

100

-400

-350

'A3 -13'

TOP OF 
PIER

W
20

0x
52

300x20x300

4-20Ø

400

100

-400

-350

TOP OF 
PIER

W
20

0x
52

300x20x300

'C3 -13'

'A3 -13' 'C3 -13'

'A3 -13' 'C3 -13'

'A3 -13' 'C3 -13'

'A3 -13' 'C3 -13'

10-15M B.L.L. 
& 10-15M 
T.U.L. HOOKED

5-15M B.U.L. 
& 5-15M 

T.L.L. HOOKED

10-15M B.L.L. 
& 10-15M 
T.U.L. HOOKED

5-15M B.U.L. 
& 5-15M 

T.L.L. HOOKED*C
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4.³3.³2.³1.³ 6.³5.³

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Roof Deck
6550

W410x46 W410x46 W410x46

HSS152x152x9.5

W360x33 W360x33W360x33W360x33W360x33

HS
S2
03
.2
X1
52
.4
X1
2.
7

FW300AFW300A FW300A

BA - L102x102x6.4 CONTINUOUS SUPPORT OF INSULATED SIDING. FIELD WELDED TO 
CAST-IN PLATES AT TOP OF FOUNDATION WALL. PLATES TO BE 102x102x8 STEEL PLATES 
ANCHORED TO CONCRETE WALL WITH 2-10Ø NELSON HEADED CONCRETE ANCHORS x 150 
LONG SPACED ALONG WALL @ 900 o/c MAX. INSTALL ONE EACH SIDE OF COLUMN 
AND/OR DOOR OPENING, TYPICAL

SG - 16mmØ SAG RODS. PROVIDE NUTS ON TOP AND BOTTOM OF GIRT. LOCATE SAG ROD 
IN CENTRE OF GIRT TYPICAL AT 3RD POINT IN GIRT SPAN UNLESS NOTED OTHERWISE.

BA BA BA BABA

CFC200x70x2.29

SR

SR
SR

SR

SR
SR

SR SRSR
SR

SRSR
SR

SRSR

SR

SRSR
SR

Cf=Tf=±100kN

Cf=
Tf=

±41
0k

N

CRANE RAIL AND CRANE RAIL BEAM 
BY CRANE FABRICATOR, TYPICAL

W410x39 SADDLE BEAM CANT. 
LOCATE CANTILEVER RUNWAY 
BEAM SUPPORT BRACKET ON 

COLUMNS AT 'A3-13' AND 'A3-23'.

CFC200x70x2.29 CFC200x70x2.29

CFC200x70x2.29CFC200x70x2.29 CFC200x70x2.67

CFC200x70x2.67

CFC200x70x2.67 CFC152x70x3.43

CFC152x70x3.43

CFC152x70x3.43

CFC152x70x3.43 CFC152x70x3.43

CFC152x70x3.43

CFC152x70x3.43

CFC152x70x3.43

CFC152x70x3.43

VG - CFC150x70x3.43 VERTICAL GIRTS. CONNECT TO TOP OF 
PRECAST/FOUNDATION WALL w/ A STEEL BASEPLATE AND 
2-19mmØx150 EMBEDMENT POWERS WEDGE BOLTS, TYPICAL

VG

CFC150x70x2.90

CFC150x70x2.90

VG

CFC150x70x2.90 CFC150x70x2.90CFC200x70x2.29

CFC150x70x2.90

CFC150x70x2.90

VGVGVGVG

CFC150x70x2.90

CFC150x70x2.90

SLAB ON GRADE AT FOUNDATION 
WALL DEPRESSION, TYP.

BRACING CONNECTION TO CONNECT 
TO OUTSIDE COLUMN ON GRID '13' 

THROUGH THE 'SC4' COLUMN, TYPICAL

W360 BEAM TO CONNECT 
TO EXTERIOR COLUMN 

OVER TOP OF NEW 'SC4' 
COLUMN, TYPICAL

63

S4.6

CFC200x70x2.67

1.² 2.² 3.² 4.²4.³3.³2.³1.³ 6.³5.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

HSS203.2X152.4X9.5

W410x39
W360X72

W410x39
W460x60

Cf=Tf=±350kN

W360X72

SLAB ON GRADE. SEE PLAN NOTES

BRACED MOMENT FRAME. 
SEE ELEVATION

NEW 38mm DEEP 
METAL ROOF DECK
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A.³B.³C.³D.³E.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

W360x33W360x33 W360x33

HSS152x152x9.5HSS152x152x9.5HSS152x152x9.5

HSS152x152x9.5HS
S1
52
x15

2x9
.5HSS152x152x9.5HS

S1
52
x1
52
x9
.5

HSS152x152x9.5HS
S1
52
x1
52
x9
.5

W360x33

HS
S1
52
x1
52
x9
.5

HSS152x152x9.5

HSS152x152x9.5

FW300A FW300A FW300AFW300A

BA - L102x102x6.4 CONTINUOUS SUPPORT OF INSULATED SIDING. FIELD 
WELDED TO CAST-IN PLATES AT TOP OF FOUNDATION WALL. PLATES TO 
BE 102x102x8 STEEL PLATES ANCHORED TO CONCRETE WALL WITH 
2-10Ø NELSON HEADED CONCRETE ANCHORS x 150 LONG SPACED 
ALONG WALL @ 900 o/c MAX. INSTALL ONE EACH SIDE OF COLUMN 
AND/OR DOOR OPENING, TYPICAL

SG - 16mmØ SAG RODS. PROVIDE NUTS ON TOP AND BOTTOM OF GIRT. 
LOCATE SAG ROD IN CENTRE OF GIRT TYPICAL AT 3RD POINT IN GIRT 
SPAN UNLESS NOTED OTHERWISE.

BABA BA BA BA BA BA BA

CF
C2

00
x7

0x
3.

43

SR

SR SRSR

SRSRSRSR

CFC200x70x1.90

SR SR SR SR SR SR SR SR

Mf=±120kNm Mf=±120kNm Mf=±120kNm Mf=±120kNm Mf=±60kNm

Cf=Tf=±110kN

Cf=Tf=±110kN

Cf=Tf=±110kN

Cf=
Tf=

±110kNCf=Tf=±110kN

Cf=Tf=±110kN

Cf=Tf=±110kN

Cf=Tf=±110kN

Cf=Tf=±80kN Cf=Tf=±80kN Cf=Tf=±80kN Cf=Tf=±80kN

CFC200x70x2.29

CFC200x70x2.29 CFC200x70x2.29

CFC200x70x2.29 CFC200x70x2.29

CFC200x70x2.29 CFC200x70x2.29

CFC200x70x2.29

CF
C2

00
x7

0x
3.

43

CF
C2

00
x7

0x
3.

43

CF
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00
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0x
3.

43

CF
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00
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43
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00
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0x
3.

43

CF
C2

00
x7

0x
3.

43

CF
C2

00
x7

0x
3.

43

CFC200x70x1.90

CFC200x70x1.90

AT ALL OVERHEAD DOORS EXTEND THE CFC VERTICAL 
JAMBS EACH SIDE OF THE DOOR OPENING DOWN TO THE 
SILL OF THE OVERHEAD DOOR. COPE BACK THE EXTEIOR 

FLANGE OF THE GIRT AT CONCRETE WALL

CRANE RAIL AND CRANE RAIL BEAM 
BY CRANE FABRICATOR, TYPICAL

W530x66 SADDLE BEAM CANT. 
LOCATE CANTILEVER RUNWAY 
BEAM SUPPORT BRACKET ON 

COLUMNS ALONG THIS GRID

CRANE RAIL AND CRANE RAIL BEAM 
BY CRANE FABRICATOR, TYPICAL

W410x39 SADDLE BEAM CANT. 
LOCATE CANTILEVER RUNWAY 
BEAM SUPPORT BRACKET ON 
COLUMNS AT 'A3-13' AND 'A3-23'.

CRANE RAIL AND CRANE RAIL BEAM 
BY CRANE FABRICATOR, TYPICAL

W530x66 SADDLE BEAM CANT. 
LOCATE CANTILEVER RUNWAY 
BEAM SUPPORT BRACKET ON 
COLUMNS ALONG THIS GRID

SLAB ON GRADE AT FOUNDATION 
WALL DEPRESSION, TYP.

CFC200x70x1.90CFC200x70x1.90CFC200x70x1.90

A.³ B.³ C.³ D.³ E.³ B.² C.² A

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Roof Deck
6550

W200x36
W200x27

W360x33 W360x33 W360x33 W360x33 W360x33 W360x33

HS
S1
52
x15

2x9
.5

FW300A
FW300A

FW300A

BA - L102x102x6.4 CONTINUOUS SUPPORT OF INSULATED SIDING. FIELD WELDED TO 
CAST-IN PLATES AT TOP OF FOUNDATION WALL. PLATES TO BE 102x102x8 STEEL 
PLATES ANCHORED TO CONCRETE WALL WITH 2-10Ø NELSON HEADED CONCRETE 
ANCHORS x 150 LONG SPACED ALONG WALL @ 900 o/c MAX. INSTALL ONE EACH SIDE OF 
COLUMN AND/OR DOOR OPENING, TYPICAL

SG - 16mmØ SAG RODS. PROVIDE NUTS ON TOP AND BOTTOM OF GIRT. LOCATE SAG ROD 
IN CENTRE OF GIRT TYPICAL AT 3RD POINT IN GIRT SPAN UNLESS NOTED OTHERWISE.

BABA BA BA BA BA BA BA BA BA BA BA
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±430kN

Cf=Tf=±330kN

CFC152x70x3.43 CFC152x70x3.43

CFC152x70x3.43
CFC200x70x3.43

CFC200x70x3.43 CFC200x70x3.43

CFC200x70x3.43 CFC200x70x3.43

CFC200x70x3.43

VG - CFC200x70x3.43 VERTICAL GIRTS. CONNECT TO TOP OF 
PRECAST/FOUNDATION WALL w/ A STEEL BASEPLATE AND 
2-19mmØx150 EMBEDMENT POWERS WEDGE BOLTS, TYPICAL

AT ALL OVERHEAD DOORS EXTEND THE CFC VERTICAL 
JAMBS EACH SIDE OF THE DOOR OPENING DOWN TO THE 
SILL OF THE OVERHEAD DOOR. COPE BACK THE EXTEIOR 

FLANGE OF THE GIRT AT CONCRETE WALL
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CFC200x70x1.90CFC200x70x1.90

CFC200x70x1.90

CFC200x70x1.90

CFC200x70x1.90

CFC200x70x1.90

SLAB ON GRADE AT FOUNDATION 
WALL DEPRESSION, TYP.

CFC200x70x3.43

CFC200x70x3.43

VG VG
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4.² 3 6.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

HSS152x152x9.5

HSS152x152x9.5

HSS152x152x9.5

W360X72 W360X72

TOP OF CANOPY
5350

W200x36 W200x36

HSS 152x152x6.4 GIRT
Cf=Tf=±170kN

Cf=Tf=±170kN

Cf=Tf=±170kN

HSS 152x152x6.4 GIRT

SLAB ON GRADE. SEE PLAN NOTES

HSS152x152x9.5 CANT. SECTIONS. 
CONNECT TO COLUMN (3 TOTAL) 

FOR A Mf=20kN.m TYPICAL. REFER 
TO SECTION '31/S4.3' FOR DETAILS
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A.³

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 
DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

HSS STEEL BRACING. SEE 
ELEVATIONS FOR SIZE

W410 BEAM. SEE 
PLAN FOR SIZE

W360 BEAM. SEE PLAN FOR SIZE

750 dp OWSJ. SEE PLAN FOR 
SPACING AND SCHEDULES FOR 
LOADING, TYPICAL

CONCRETE PIER AND PAD FOOTING. SEE 
PLAN AND SCHEDULES FOR SIZE AND 
REINFORCING, TYPICAL

200 PRECAST + 25mm TOPPING. SEE 
PLAN AND SCHEDULE FOR LOADING

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 
LOADING, TYPICAL

CONCRETE FOUNDATION WALL. SEE 
PLAN AND SCHEDULE FOR SIZE 

AND REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. 
REFER TO SITE PLAN AND 

ARCHITECTURAL DRAWINGS FOR 
DETAILS, TYPICAL

CONTINUOUS PERIMETER ANGLE AT TOP OF 
FOUNDATION WALL. WELD TO WELD PLATES

CONTINUOUS PERIMETER ANGLE 
L152x102x8 LLH WELDED TO 

PERIMETER BEAM. POSITION VERTICAL 
LEG OF ANGLE FLUSH WITH INSIDE FACE 

OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES

16mmØ SAG RODS. PROVIDE 
NUTS ON TOP AND BOTTOM OF 
GIRT. LOCATE SAG ROD IN 
CENTRE OF GIRT TYPICAL AT 
3RD POINT IN GIRT SPAN 
UNLESS NOTED OTHERWISE.

REBAR DOWELS AS PER 
TYPICAL DETAIL 3.32

A.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 
DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

W360 BEAM. SEE PLAN FOR SIZE

750 dp OWSJ. SEE PLAN FOR 
SPACING AND SCHEDULES FOR 
LOADING, TYPICAL

CONCRETE PIER AND PAD FOOTING. SEE 
PLAN AND SCHEDULES FOR SIZE AND 
REINFORCING, TYPICAL

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 
LOADING, TYPICAL

CONCRETE FOUNDATION WALL. SEE 
PLAN AND SCHEDULE FOR SIZE 

AND REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. 
REFER TO SITE PLAN AND 

ARCHITECTURAL DRAWINGS FOR 
DETAILS, TYPICAL

CONTINUOUS PERIMETER ANGLE AT TOP OF 
FOUNDATION WALL. WELD TO WELD PLATES

CONTINUOUS PERIMETER ANGLE 
L152x102x8 LLH WELDED TO 

PERIMETER BEAM. POSITION VERTICAL 
LEG OF ANGLE FLUSH WITH INSIDE FACE 

OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES 16mmØ SAG RODS. PROVIDE 

NUTS ON TOP AND BOTTOM OF 
GIRT. LOCATE SAG ROD IN 
CENTRE OF GIRT TYPICAL AT 
3RD POINT IN GIRT SPAN 
UNLESS NOTED OTHERWISE.

CRANE RAIL AND CRANE RAIL BEAM 
BY CRANE FABRICATOR, TYPICAL
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6.³

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 
DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

STEEL COLUMN. SEE PLAN AND SCHEDULE 
FOR SIZE AND DETAILS

W360 BEAM. SEE PLAN FOR SIZE

750 dp OWSJ. SEE PLAN FOR 
SPACING AND SCHEDULES FOR 
LOADING, TYPICAL

CONCRETE PIER (BEYOND) AND PAD 
FOOTING. SEE PLAN AND SCHEDULES FOR 
SIZE AND REINFORCING, TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 
LOADING, TYPICAL

200 PRECAST + 25mm TOPPING. SEE PLAN 
AND SCHEDULE FOR LOADING

CONCRETE FOUNDATION WALL. SEE 
PLAN AND SCHEDULE FOR SIZE 

AND REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. 
REFER TO SITE PLAN AND 

ARCHITECTURAL DRAWINGS FOR 
DETAILS, TYPICAL

C150 ROOF FRAMING BEYOND FOR 
LADDER. SEE PLAN FOR SIZE

10M DOWELS BY PRECAST FABRICATOR @ 
1200 o/c GROUTED SOLID INTO BLOCK AND 
PRECAST JOINT, TYPICAL. REFER TO 
TYPICAL DETAIL 3.31

CONTINUOUS PERIMETER ANGLE 
L152x102x8 LLH WELDED TO 

PERIMETER BEAM. POSITION VERTICAL 
LEG OF ANGLE FLUSH WITH INSIDE FACE 

OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE ELEVATIONS 
FOR SIZES. COPE CHANNELS TO 

PROVIDE CONTINUOUS SUPPORT OF 
PANEL ACROSS COLUMN FACE OR 

PROVIDE WELDED CLIP ANGLE, TYPICAL

BRACKET TO SUIT 5-TONNE BRIDGE CRANE
Mf=40kN.m
Vf (vert) =110kN
Vf (horiz) =14kN
MAXIMUM WHEEL LOAD NOT INCLUDING IMPACT = 53kN 
(12000lbs) ON 1778mm (5'-10.87") WHEEL BASE

W530x66 CONNECTION TO COLUMN 
TO BE DESIGNED FOR Mf=40kN.m, 

TYPICAL AT ALL LOCATIONS

1.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 

LOADING, TYPICAL

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 

DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

CONCRETE PIER (BEYOND) AND PAD 
FOOTING. SEE PLAN AND SCHEDULES FOR 

SIZE AND REINFORCING, TYPICAL
CONCRETE FOUNDATION WALL. SEE 
PLAN AND SCHEDULE FOR SIZE 
AND REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. 
REFER TO SITE PLAN AND 
ARCHITECTURAL DRAWINGS FOR 
DETAILS, TYPICAL

15M DOWELS (400x400) @ 400 o/c, 
TYPICAL AT ALL DOOR OPENINGS

OVERHEAD DOOR. SEE 
ARCHITECTURAL DRAWINGS FOR 
SIZE AND DETAILS. REFER TO 
TYPICAL DETAIL 5.14 FOR 
STRUCTURAL DETAILS

HSS BRACING. SEE 
ELEVATION FOR SIZES

W360 BEAM. SEE 
PLAN FOR SIZE

CONTINUOUS PERIMETER ANGLE 
L152x102x8 LLH WELDED TO 
PERIMETER BEAM. POSITION VERTICAL 
LEG OF ANGLE FLUSH WITH INSIDE FACE 
OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES

VERTICALLY SPANNING INSULATED PANELS 
SUPPORTED ON STRUCTURAL STEEL 
FRAMING.  DESIGN PANELS FOR A FACTORED 
WIND LOAD OF 2.0kPa AND AND UNFACTORED 
DEFLECTION LOADING OF 1.1kPa

16mmØ SAG RODS. PROVIDE 
NUTS ON TOP AND BOTTOM OF 
GIRT. LOCATE SAG ROD IN 
CENTRE OF GIRT TYPICAL AT 
3RD POINT IN GIRT SPAN 
UNLESS NOTED OTHERWISE.

CRANE RAIL AND CRANE RAIL BEAM 
BY CRANE FABRICATOR, TYPICAL

6.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 
LOADING, TYPICAL

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 
DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

CONCRETE PIER (BEYOND) AND PAD 
FOOTING. SEE PLAN AND SCHEDULES FOR 
SIZE AND REINFORCING, TYPICAL

CONCRETE FOUNDATION WALL. SEE 
PLAN AND SCHEDULE FOR SIZE 

AND REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. 
REFER TO SITE PLAN AND 

ARCHITECTURAL DRAWINGS FOR 
DETAILS, TYPICAL

15M DOWELS (400x400) @ 400 o/c, 
TYPICAL AT ALL DOOR OPENINGS

OVERHEAD DOOR. SEE 
ARCHITECTURAL DRAWINGS FOR 

SIZE AND DETAILS. REFER TO 
TYPICAL DETAIL 5.14 FOR 

STRUCTURAL DETAILS

W360 BEAM. SEE 
PLAN FOR SIZE

CONTINUOUS PERIMETER ANGLE 
L152x102x8 LLH WELDED TO 

PERIMETER BEAM. POSITION VERTICAL 
LEG OF ANGLE FLUSH WITH INSIDE FACE 

OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES

VERTICALLY SPANNING INSULATED PANELS 
SUPPORTED ON STRUCTURAL STEEL 

FRAMING.  DESIGN PANELS FOR A FACTORED 
WIND LOAD OF 2.0kPa AND AND UNFACTORED 

DEFLECTION LOADING OF 1.1kPa

16mmØ SAG RODS. PROVIDE 
NUTS ON TOP AND BOTTOM OF 
GIRT. LOCATE SAG ROD IN 
CENTRE OF GIRT TYPICAL AT 
3RD POINT IN GIRT SPAN 
UNLESS NOTED OTHERWISE.
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E.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

EXISTING CONCRETE SLAB ON GRADE

W360 BEAM. SEE PLAN FOR SIZE

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 

LOADING, TYPICAL

BRACING. SEE 
ELEVATION FOR SIZES

WIND GIRTS. SEE 
ELEVATION FOR SIZE

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 

DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

EXISTING FOUNDATION WALL AND 
FOOTING. SITE CONFIRM LOCATION 
AND SIZE PRIOR TO PLACEMENT OF 
ANY NEW FOOTINGS, TYPICAL

EXISTING 38mm DEEP METAL 
ROOF DECK, TYPICAL

EXISTING PERIMETER BEAM.

EXISTING STEEL COLUMN

NEW CONCRETE FOOTING AND STEP 
FOOTING. SEE PLAN AND SCHEDULES FOR 

SIZE AND REINFORCING, TYPICAL. SEE 
TYPICAL DETAIL 3.02

NEW CONCRETE PAD FOOTING AND PIER. 
SEE PLAN AND SCHEDULES FOR SIZE AND 

REINFORCING, TYPICAL

LEAN CONCRETE FILL OR PLACE 
INTEGRALLY WITH THE FOOTING 
INORDER TO RAISE u/s OF NEW 
FOOTING TO TOP OF EXISTING FOOTING

BRACKET TO SUIT 5-
TONNE BRIDGE CRANE
Mf=40kN.m
Vf (vert) =110kN
Vf (horiz) =14kN
MAXIMUM WHEEL LOAD NOT 
INCLUDING IMPACT = 53kN 
(12000lbs) ON 1778mm 
(5'-10.87") WHEEL BASE

COORDINATE ELEVATION WITH 
ARCHITECTURAL DRAWINGS

CRANE RAIL AND CRANE 
RAIL BEAM BY CRANE 

FABRICATOR, TYPICAL

W530x66 CONNECTION TO COLUMN 
TO BE DESIGNED FOR Mf=40kN.m, 
TYPICAL AT ALL LOCATIONS

350

10mm (MIN.) THICK WEB-STIFFENERS 
EACH SIDE AT CRANE BEAM SADDLE 
CONNECTION, TYPICAL 

C.² A

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE PIER AND PAD FOOTING. 
SEE PLAN AND SCHEDULES FOR SIZE 

AND REINFORCING, TYPICAL

LEAN CONCRETE FILL OR PLACE 
INTEGRALLY WITH THE FOOTING 
INORDER TO RAISE u/s OF NEW 

FOOTING TO TOP OF EXISTING FOOTING

TOP OF CANOPY
5350

800 dp OWSJ. SEE PLAN FOR SPACING AND 
SCHEDULES FOR LOADING, TYPICAL

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 

LOADING, TYPICAL

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 

DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

STRUCTURAL STEEL COLUMN BEYOND. 
SEE PLAN AND SCHEDULE FOR SIZE

38mm DEEP GALVANIZED METAL ROOF 
SNOW DECKING. DESIGN DECKING FOR 
BASIC AND DRIFT LOADING INDICATED ON 
PLAN, TYPICAL

HSS102x102x6.4 (HOT DIPPED GALVANIZED) 
DIAGONAL MEMBER FOR SNOW DECK 
SUPPORT. CONNECTION FOR MIN. Tf=110kN 
(TOTAL 3 LOCATIONS)

W360 BEAM. SEE PLAN FOR SIZE

PROVIDE MIN. 10mm WEB STIFFENERS 
EACH SIDE, TYPICAL AT ALL COLUMN 

CONNECTIONS AS SHOWN

W200 SNOW DECK FRAMING. SEE PLAN FOR SIZES. 
ALL SNOW DECK FRAMING AND CONNECTIONS TO 
BE HOT DIPPED GALVANIZED, TYPICAL

EXISTING PRE-ENGINEERED 
BEAM  AND ROOFING

EXISTING CONCRETE SLAB ON GRADE

EXISTING FOUNDATION WALL AND 
FOOTING. SITE CONFIRM LOCATION 
AND SIZE PRIOR TO PLACEMENT OF 
ANY NEW FOOTINGS, TYPICAL

CHIP DOWN TOP OF EXISTING FOUNDATION 
WALL A MIN. 200mm FOR PLACEMENT OF 

NEW CONCRETE SLAB ON GRADE, TYPICAL

HSS152x152x6.4 GIRT CONNECTED TO FACE 
OF NEW COLUMNS FOR SUPPORT OF 

EXTERIOR CLADDING. CONNECT GIRT BACK 
TO COLUMN w/HSS152x152x9.5 CANT. 

SECTIONS. CONNECT TO COLUMN (3 TOTAL) 
FOR A Mf=20kN.m TYPICAL

CONTINUOUS PERIMETER ANGLE 
L152x102x8 LLH WELDED TO 
PERIMETER BEAM. POSITION VERTICAL 
LEG OF ANGLE FLUSH WITH INSIDE FACE 
OF INSULATED PANEL, TYPICAL

OWSJ TOP CHORD TO EXTEND FOR 
SUPPORT OF ROOF DECK AS SHOWN. 

JOIST FABRICATOR TO COORDINATE WITH 
ARCHITECTURAL DRAWINGS, TYPICAL

C.³

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 
DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

STEEL LINTEL. SEE PLAN AND SCHEDULE 
FOR SIZE AND DETAILS

750 dp OWSJ. SEE PLAN FOR 
SPACING AND SCHEDULES FOR 

LOADING, TYPICAL

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 

LOADING, TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

700 dp OWSJ. SEE PLAN FOR 
SPACING AND SCHEDULES FOR 
LOADING, TYPICAL

CONCRETE PIER AND PAD FOOTING. SEE 
PLAN AND SCHEDULES FOR SIZE AND 
REINFORCING, TYPICAL

200 PRECAST + 25mm TOPPING. SEE 
PLAN AND SCHEDULE FOR LOADING

STRUCTURAL STEEL COLUMN BEYOND. SEE 
PLAN AND SCHEDULE FOR SIZE

10M DOWELS BY PRECAST FABRICATOR @ 
1200 o/c GROUTED SOLID INTO BLOCK AND 
PRECAST JOINT, TYPICAL. REFER TO 
TYPICAL DETAIL 3.31

CRANE RAIL AND CRANE 
RAIL BEAM BY CRANE 

FABRICATOR, TYPICAL

BRACKET TO SUIT 5-TONNE BRIDGE CRANE
Mf=40kN.m
Vf (vert) =110kN
Vf (horiz) =14kN
MAXIMUM WHEEL LOAD NOT INCLUDING IMPACT = 53kN 
(12000lbs) ON 1778mm (5'-10.87") WHEEL BASE

W530x66 CONNECTION TO COLUMN 
TO BE DESIGNED FOR Mf=40kN.m, 

TYPICAL AT ALL LOCATIONS

350 MAX.
COORDINATE ELEVATION WITH 
ARCHITECTURAL DRAWINGS

10mm THICK WEB STIFFENERS 
ABOVE ALL COLUMNS ON THIS GRID 
EACH SIDE OF THE WEB (4 TOTAL)
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B.³

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Steel Bend
4200

200 PRECAST + 25mm TOPPING. SEE 
PLAN AND SCHEDULE FOR LOADING

200 PRECAST + 25mm 
TOPPING. SEE PLAN AND 
SCHEDULE FOR LOADING

W460 BEAM. SEE PLAN FOR SIZE

10M PRECAST REBAR DOWELS. 
SEE TYPICAL DETAIL 3.32 

100mm THICK (64mm CONCRETE 
+ 38mm METAL DECK). SEE PLAN 

NOTES FOR REINFORCING

L102x102x6.4 CONTINUOUS AROUND 
LANDING PERIMETER, TYPICAL

W200 BEAM. SEE PLAN FOR SIZE

HSS POST. SEE PLAN AND 
SCHEDULE FOR SIZE AND DETAILS

STAIRS AND RAILING SYSTEM BY MISC. 
METALS CONTRACTOR, TYPICAL

W200 BEAM. SEE PLAN FOR SIZE

10M PRECAST REBAR DOWELS. 
SEE TYPICAL DETAIL 3.32 

THICKEN SLAB BELOW STAIR 
STRINGER BEARING LOCATIONS, 

TYPICAL. SEE TYPICAL DETAIL 3.16A

2nd Floor Level
3200

1st Floor Level
0

T/O Ex. Roof Deck
6550

200 PRECAST + 25mm TOPPING. SEE 
PLAN AND SCHEDULE FOR LOADING

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 
DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

CONCRETE FOUNDATION WALL AND 
CONTINUOUS STRIP FOOTING. SEE PLAN 
AND SCHEDULES FOR SIZE AND 
REINFORCING, TYPICAL

190 REINFORCED BLOCK WALL. SEE PLAN 
AND SCHEDULE FOR SIZE AND 
REINFORCING

1-COURSE CONTINUOUS BOND BEAM 
w/2-15M CONTINUOUS, TYPICAL AT u/s 
OF PRECAST BEARING

10M DOWELS BY PRECAST FABRICATOR @ 
1200 o/c GROUTED SOLID INTO BLOCK AND 
PRECAST JOINT, TYPICAL. REFER TO 
TYPICAL DETAIL 3.31

190 REINFORCED BLOCK WALL 
PARTITION WALL

750 dp OWSJ. SEE PLAN FOR 
SPACING AND SCHEDULES FOR 

LOADING, TYPICAL

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 

LOADING, TYPICAL

PROVIDE TOP OF WALL SUPPORT 
AT ALL PARTITION WALLS AS PER 
TYPICAL DETAIL 4.07

C.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 
DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

750 dp OWSJ. SEE PLAN FOR 
SPACING AND SCHEDULES FOR 

LOADING, TYPICAL

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 

LOADING, TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

900 dp OWSJ. SEE PLAN FOR 
SPACING AND SCHEDULES FOR 
LOADING, TYPICAL

CONCRETE PIER AND PAD FOOTING. SEE 
PLAN AND SCHEDULES FOR SIZE AND 
REINFORCING, TYPICAL

CRANE RAIL AND CRANE RAIL BEAM 
BY CRANE FABRICATOR, TYPICAL

W410x39 SADDLE BEAM CANT. 

CRANE RAIL AND CRANE RAIL BEAM 
BY CRANE FABRICATOR, TYPICAL

W530x66 SADDLE BEAM CANT. 

350350
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4.² 3

1st Floor Level
0

T/O Ex. Roof Deck
6550

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 
DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

L51x51x6.4 BRACING @ 1200 o/c, TYPICAL

800 dp OWSJ. SEE PLAN FOR 
SPACING AND SCHEDULES FOR 
LOADING, TYPICAL

EXISTING CONCRETE FOUNDATION WALL 
AND FOOTING TO BE DEMOLISHED FOR 
PLACEMENT OF NEW TRENCH WALLS AND 
FOOTING, TYPICAL

NEW 38mm DEEP METAL ROOF 
DECK. SEE PLAN AND SCHEDULES 
FOR LOADING, TYPICAL

0 TYP.

W360 BEAM. SEE PLAN FOR SIZE

EXISTING ROOF BEAM

EXISTING ROOF OPEN WEB STEEL JOIST

EXISTING 1½" DEEP METAL 
ROOF DECK, TYPICAL

NEW L100x100x6.4 
CONTINUOUS DECK EDGE 

SUPPORT,  TYPICAL

NEW L76x76x6.4 CANT. SECTIONS 
@ 1200 o/c. CONNECTED TO 
L51x51 BRACE, TYPICAL

NEW TRENCH WALL AND FOOTING. SEE 
TYPICAL DETAIL 3.42 FOR ALL LAYOUT AND 
REINFORCING DETAILS. G.C. TO COORDINATE 
ALL TRENCH DIMENSIONS WITH THE LATEST 
LIFT FABRICATORS SPECIFICATIONS

SE
E 
LI
FT
 
SP
EC

IF
IC
AT
IO
N
S

NEW LIFT. SEE LIFT FABRICATORS 
SPECIFICATIONS FOR LOCATIONS AND ALL 

DIMENSIONS REQUIRED FOR THE NEW 
CONCRETE TRENCHES, TYPICAL

EXISTING EXTERIOR WALL CLADDING 
(PRECAST PANELS) TO BE REMOVED. 
REFER TO ARCHITECTURAL DRAWINGS FOR 
EXTENT OF REMOVAL, TYPICAL

C.² A

1st Floor Level
0

T/O Ex. Roof Deck
6550

TOP OF CANOPY
5350

700 dp OWSJ. SEE PLAN FOR 
SPACING AND SCHEDULES FOR 

LOADING, TYPICAL

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 

LOADING, TYPICAL

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 

DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

STRUCTURAL STEEL BRACING. SEE 
ELEVATION FOR SIZES

38mm DEEP GALVANIZED METAL ROOF 
SNOW DECKING. DESIGN DECKING FOR 
BASIC AND DRIFT LOADING INDICATED ON 
PLAN, TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

W200 SNOW DECK FRAMING. SEE PLAN FOR SIZES. 
ALL SNOW DECK FRAMING AND CONNECTIONS TO 
BE HOT DIPPED GALVANIZED, TYPICAL

EXISTING PRE-ENGINEERED 
BEAM  AND ROOFING

HSS152x152x6.4 GIRT FOR 
SUPPORT OF EXTERIOR CLADDING

EXISTING CONCRETE 
SLAB ON GRADE

EXISTING  FOUNDATION WALL AND 
CONCRETE STRIP FOOTING

10M x 500 LONG DOWELS @ 400 o/c 
EPOXY GROUTED INTO THE EXISTING 

CONCRETE FOUNDATION WALL A MIN. OF 
150mm EMBEDMENT, TYPICAL

STRUCTURAL STEEL BRACING. SEE 
ELEVATION FOR SIZES

CONTINUOUS PERIMETER ANGLE 
L152x102x8 LLH WELDED TO 
PERIMETER BEAM. POSITION VERTICAL 
LEG OF ANGLE FLUSH WITH INSIDE FACE 
OF INSULATED PANEL, TYPICAL

OWSJ TOP CHORD TO EXTEND FOR 
SUPPORT OF ROOF DECK AS SHOWN. 

JOIST FABRICATOR TO COORDINATE WITH 
ARCHITECTURAL DRAWINGS, TYPICAL
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B.³

2nd Floor Level
3200

1st Floor Level
0

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 
DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

15M (800V x 400 H) HOOKED 
DOWELS @ 800 o/c STAGGERED FOR 
FULL LENGTH OF WALL, TYPICAL

190 BLOCK WALL w/15M @ 800 o/c. 
GROUT ALL REINFORCED CORES SOLID 
FOR FULL HEIGHT OF WALL, TYPICAL

1-COURSE BOND BEAM w/2-15M 
CONTINUOUS, TYPICAL

C200x17 CONTINOUS TO CONNECT TO 
THE COLUMN AT EACH END, TYPICAL. 

CONNECT TO TOP OF BLOCK 
w/16mmØx200mm LONG + 50 HOOK 

@ 800 o/c, TYPICAL

PROVIDE THICKENED SLAB AT BLOCK 
WALL FOR FULL LENGTH AS PER 
TYPICAL DETAIL 3.16A

29
96

E.³

1st Floor Level
0

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 

DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

400 THICK x 1500 LONG 
CONCRETE WALL 

LEAN CONCRETE FILL OR PLACE 
INTEGRALLY WITH THE FOOTING 
INORDER TO RAISE u/s OF NEW 

FOOTING TO TOP OF EXISTING FOOTING

NEW STEEL COLUMN. SEE PLAN AND 
SCHEDULES FOR SIZE AND DETAILS

EXISTING STEEL COLUMN.

EXISTING CONCRETE SLAB-ON GRADE

EXISTING FOUNDATION 
WALL AND FOOTINGS

ENSURE NEW CONCRETE PIER/WALL IS 
POURED TIGHT TO EXTERIOR FACE OF EXISTING 

CONCRETE FOUNDATION WALL. GROUT TIGHT 
ANY VISIBLE VOIDS THAT REMAIN BETWEEN 

AFTER FORMS HAVE BEEN REMOVED

CONCRETE FOOTING. 
SEE PLAN AND COLUMN 

SCHEDULE FOR SIZE 

10-20M VERTICAL SINGLE BENT BAR FOR 
FULL HEIGHT OF WALL DEPTH OF 
FOOTING. HORIZONTAL HOOK TO BE FULL 
WIDTH OF FOOTING (w/PROPER COVER)

2-20M CONTINUOUS TOP AND 
BOTTOM. HOOK BOTH ENDS OF 
THE BARS DOWN THE ENDS OF 
THE PIER/WALL

10-15M VERTICAL 
BARS, TYPICAL

1.³

1st Floor Level
0

T/O Ex. Roof Deck
6550

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 

LOADING, TYPICAL

CONCRETE SLAB ON GRADE. REFER TO 
FOUNDATION PLAN NOTES FOR ALL SLAB 

DETAILS INCLUDING REINFORCING AND 
SUBGRADE THICKNESSES

CONCRETE PIER (BEYOND) AND PAD 
FOOTING. SEE PLAN AND SCHEDULES FOR 

SIZE AND REINFORCING, TYPICAL

CONCRETE FOUNDATION WALL. SEE 
PLAN AND SCHEDULE FOR SIZE 
AND REINFORCING, TYPICAL

EXTERIOR SURFACE  BY OTHERS. 
REFER TO SITE PLAN AND 
ARCHITECTURAL DRAWINGS FOR 
DETAILS, TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

CONTINUOUS PERIMETER ANGLE 
L152x102x8 LLH WELDED TO 
PERIMETER BEAM. POSITION VERTICAL 
LEG OF ANGLE FLUSH WITH INSIDE FACE 
OF INSULATED PANEL, TYPICAL

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES

VERTICALLY SPANNING INSULATED PANELS 
SUPPORTED ON STRUCTURAL STEEL 
FRAMING.  DESIGN PANELS FOR A FACTORED 
WIND LOAD OF 2.0kPa AND AND UNFACTORED 
DEFLECTION LOADING OF 1.1kPa

COLD FORMED GIRT. SEE 
ELEVATIONS FOR SIZES

CONTINUOUS PERIMETER ANGLE AT TOP OF 
FOUNDATION WALL. WELD TO WELD PLATES

REFER TO TYPICAL DETAIL 4.06 FOR 
SUPPORT OF BLOCK WALL AT u/s 

OF STEEL ROOF BEAM, TYPICAL

W360 ROOF BEAM. SEE 
PLAN FOR SIZE

W530x66 CONNECTION TO COLUMN 
TO BE DESIGNED FOR Mf=40kN.m, 

TYPICAL AT ALL LOCATIONS

NEW CRANE COLUMN. SEE PLAN 
AND SCHEDULE FOR SIZE

CONNECT BOTH COLUMNS 
TOGETHER w/HSS102x102x6.4 
SECTIONS  (4 TOTAL) EVENLY 
SPACED ALONG THE VERTICAL 
HEIGHT OF THE COLUMN, 
TYPICAL

A.³

T/O Ex. Roof Deck
6550

CRANE RAIL AND CRANE RAIL BEAM 
BY CRANE FABRICATOR, TYPICAL

BRACKET TO SUIT 2-TONNE BRIDGE CRANE
Mf=15kN.m
Vf (vert) = 27kN
Vf (horiz) =14kN
MAXIMUM WHEEL LOAD NOT INCLUDING IMPACT = 14kN 
(3100lbs) ON 1778mm (5'-10.87") WHEEL BASE

W410x39 CONNECTION TO COLUMN 
TO BE DESIGNED FOR Mf=30kN.m, 

TYPICAL AT BOTH LOCATIONS

CONTINUOUS PERIMETER ANGLE 
L152x102x8 LLH WELDED TO 

PERIMETER BEAM. POSITION VERTICAL 
LEG OF ANGLE FLUSH WITH INSIDE FACE 

OF INSULATED PANEL, TYPICAL

W360 BEAM. SEE PLAN FOR SIZE

38mm DEEP METAL ROOF DECK. 
SEE PLAN AND SCHEDULES FOR 
LOADING, TYPICAL

STEEL BRACING AND GIRTS. SEE 
ELEVATION FOR SIZE

CFC GIRTS. SEE 
ELEVATIONS FOR SIZE
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MAX. SOIL SLOPE
(OR AS SPECIFIED IN
GEOTECHNICAL REPORT)

NOTES:

SOIL SLOPE AS SHOWN BETWEEN 
ADJACENT AND INDEPENDENT 
FOOTINGS OR EXCAVATIONS FOR 
UNDERGROUND SERVICES IS NOT TO 
BE VIOLATED. REPORT ANY 
DISCREPANCIES ON FOUNDATION 
PLAN THAT VIOLATE MAX. EXCAVATION 
SLOPE TO STRUCTURAL CONSULTANT 
FOR REMEDIAL ACTION.

SOIL SLOPE MAY BE SHALLOWER 
THAN SHOWN IF SPECIFIED BY 
GEOTECHNICAL CONSULTANT. (SEE 
GEOTECHNICAL REPORT)

1.

2.

3.

1

UNDERGROUND
MECHANICAL OR

ELECTRICAL SERVICE

DO NOT EXCAVATE ADJACENT TO EXISTING CONCRETE FOUNDATION WALLS WITHOUT PROVIDING APPROPRIATE 
SHORING TO LATERALLY SUPPORT THE EXISTING WALL ONCE THE ADJACENT SOIL IS REMOVED.

IF EXCAVATION SLOPE SHOWN ABOVE CANNOT BE MAINTAINED DUE TO SUCH THINGS AS UNFORSEEN SITE 
CONDITIONS, CONTACT THE STRUCTURAL CONSULTANT FOR DIRECTION ON REMEDIAL ACTION.

MAX. SLOPE BETWEEN EXCAVATIONS SHOWN ABOVE APPLIES TO NATIVE SOIL AND ENGINEERED GRANULAR FILL.

4.

5.

TYPICAL SECTION THROUGH ADJACENT EXCAVATIONS2.01

1½ 

1

1½ 

450
MIN.

450
MIN.

ENGINEERED FILL

UNDERFLOOR
FILL

COMPETENT NATURAL SOIL

1

1 1

1

NOTES:

THE AREA MUST BE STRIPPED OF ALL TOPSOIL AND UNSUITABLE MATERIAL AND BULK EXCAVATED TO APPROVED 
SUBGRADE ELEVATIONS.

AFTER BULK EXCAVATION DOWN TO APPROVED SUBGRADE LEVEL, THE SUBGRADE IS TO BE PROOF ROLLED AND 
ANY SOFT SPOTS REMOVED UNDER THE SUPERVISION OF THE GEOTECHNICAL ENGINEER.

THE APPROVED GRANULAR 'B' FILL USED AS ENGINEERED FILL MUST BE COMPACTED TO 100% STANDARD 
PROCTOR MAXIMUM DRY DENSITY THROUGHOUT.

FULL TIME GEOTECHNICAL INSPECTION IS REQUIRED DURING PLACEMENT OF THE ENGINEERED FILL.

THE FILL MUST BE PLACED SUCH THAT THE SPECIFIED GEOMETRY IS ACHIEVED. REFER TO TYPICAL SECTION 
THROUGH GRANULAR MAT FOR MINIMUM REQUIREMENTS.

AN ALLOWABLE BEARING PRESSURE AS SPECIFIED ON THE FOUNDATION PLAN MAY BE USED PROVIDED THAT 
ALL CONDITIONS OUTLINED ABOVE ARE ADHERED TO. A MINIMUM FOOTING WIDTH OF 500 IS REQUIRED.

ALL EXCAVATIONS TO CONFORM TO THE MOST RECENT VERSION OF THE ONTARIO HEALTH AND SAFETY 
REGULATIONS FOR A TYPE III SOIL.

TOTAL DEPTH OF THE GRANULAR MAT IS DEPENDANT ON THE DEPTH TO COMPETENT NATIVE SOIL. REFER TO 
FOUNDATION PLAN AND GEOTECHNICAL REPORT FOR INFORMATION ON DEPTH TO NATURAL COMPETENT SOIL 
FROM FINISHED FLOOR ELEVATION.

LOCATE FOOTINGS AND/OR SERVICES SUCH THAT SERVICE LIES OUTSIDE 1 TO 1 SLOPE OF GRANULAR MAT.

APPROVED GRANULAR 'B' FILL PLACED IN 300 LOOSE MEASURED LIFTS & COMPACTED TO 100% STANDARD 
PROCTOR MAXIMUM DRY DENSITY.

WHERE PROPERTY LINE OR OTHER PHYSICAL OBSTRUCTION DOES NOT ALLOW EXCAVATION AS SPECIFIED IN 
NOTE #7 - SHORE SIDE OF EXCAVATION AS REQUIRED TO REACH SPECIFIED EXCAVATION DEPTH. GENERAL 
CONTRACTOR TO SUBMIT SHORING DRAWINGS AND PROCEDURE STAMPED BY PROFESSIONAL ENGINEER 
RESPONSIBLE FOR SHORING DESIGN TO STRUCTURAL CONSULTANT FOR REVIEW.

THESE GUIDELINES ARE TO BE READ IN CONJUNCTION WITH THE GEOTECHNICAL REPORT. SEE FOUNDATION 
PLAN FOR GEOTECHNICAL CONSULTANT AND APPLICABLE REPORT NUMBER.

NOTE #9
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

ENGINEERED GRANULAR FILL FOUNDATION MAT2.04

TYPICAL SECTION THROUGH ENGINEERED GRANULAR MAT

NOTE #7

15
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NOTE #11

NOTE #10

600
MIN.

COVER
TYPE DESCRIPTION

CLEAR COVER (mm)

EXPOSED NOT EXPOSED

#1 TO BOTTOM BARS IN PAD OR
STRIP FOOTING

2

75 N/A

1

TO BARS FROM SIDE OF PAD
OR STRIP FOOTING

#2 40 OR 75

TO TOP BARS IN PAD OR
STRIP FOOTING

#3 40

3 N/A

N/A

#4 TO TIES IN COLUMNS/PIERS
AND TO STIRRUPS IN BEAMS

45 35

#5 TO TUL/BLL BARS IN SLABS
OR OUTER BARS IN WALLS

25M-40 25M-25
30M-45 30M-30
35M-55 35M-40

NOTES:

1. CLEAR COVER IS MEASURED FROM THE CONCRETE SURFACE (OR 
INSIDE FACE OF FORM) TO THE NEAREST DEFORMATION (OR 
SURFACE FOR SMOOTH BARS OR WIRES) OF THE REINFORCEMENT. 
FOR TEXTURED ARCHITECTURAL SURFACES IT IS MEASURED FROM 
THE DEEPEST POINT OF THE TEXTURED SURFACE.

THE CONCRETE IS EXPOSED IF IT IS AN EXTERIOR APPLICATION 
THAT IS SUBJECT TO WEATHER, OR CONCRETE PERMENANTLY 
EXPOSED TO SOIL.

IF THE PAD/STRIP FOOTING IS FORMED USING WOOD OR STEEL 
FORMWORK, USE A COVER OF 40. IF THE PAD/STRIP FOOTING IS 
GROUND FORMED AND CAST AGAINST SOIL, USE 75.

IF THE CONCRETE IS SUBJECT TO EXPOSURE CLASSES C-1 TO 
C-4 SEE CSA/CAN A23.1-94 FOR THE CLEAR COVER REQUIRED.

2.

3.

4.

BRICK CHAIR

5. OBSERVE TOLERANCES SPECIFIED IN CSA/CAN A23.1-94 (12.8) WHEN PLACING REINFORCING IN THE FIELD.  
DIFFERENCES IN COVER GREATER THAN THE TOLERANCES SPECIFIED IN THIS STANDARD MUST BE CORRECTED 
PRIOR TO PLACING CONCRETE. ENSURE THAT THE REINFORCING IS ADEQUATELY TIED AND SUPPORTED TO 
AVOID SHIFTING DURING PLACEMENT OF CONCRETE.

REFER TO DETAIL #4 BELOW - USE BRICK CHAIRS (OR ACCEPTABLE EQUIVALENT) TO SUPPORT WELDED WIRE 
MESH SHEETS OR ROLLS AT THE CENTRE OF THE SLAB ON GRADE. SUPPORTS ARE TO BE SPACED AT 1200 
MAXIMUM IN EACH DIRECTION. IT IS NOT ACCEPTABLE TO LIFT UNSUPPORTED MESH INTO PLACE AT THE TIME 
OF CONCRETE PLACEMENT.

6.

25 DIP BETWEEN
SUPPORTS (MAXIMUM)

≤ ≤ 20M-20

WELDED WIRE MESH

COVER TO REINFORCING BARS IN CONCRETE ELEMENTS3.01

1. CONCRETE 
FOOTINGS

2. CONCRETE COLUMNS, 
PIERS AND BEAMS

3. SUSPENDED CONCRETE 
SLABS AND CONCRETE WALLS

4. CONCRETE SLAB ON GRADE

#4

#5

#5

#2

#3

#4

#1

1200 MAXIMUM BETWEEN
BRICK CHAIRS (SEE NOTE #6)

#4

'T' = MINIMUM FOOTING THICKNESS (SEE PLANS)

1

1

CONTINUOUS BOTTOM BARS 
IN FOUNDATION WALL. SEE 
SCHEDULE FOR SIZES

SOIL SLOPE (OR AS 
SPECIFIED IN 
GEOTECHNICAL REPORT)

SEE FOUNDATION PLAN FOR 
APPROXIMATE STEP FOOTING
LOCATIONS. LOCATIONS MAY BE 
ADJUSTED SLIGHTLY TO SUIT SITE
SPECIFIC CONDITIONS. DO NOT 
VIOLATE ADJACENT FOOTING 
ELEVATIONS AS SPECIFIED IN 
TYPICAL DETIAL 2.01

TYPICAL STEP FOOTING3.02

60
0

MA
X.
 S
TE
P

900 LAP
TYPICAL

1200 MINIMUM
BETWEEN STEPS

300
MIN.

300
MIN.

90
0 
LA
P

TY
PI
C
AL

75 MI
N.

'T
'

75
MIN.

'T
'

'T
'

PAD BEARING ELEVATION
MIN. 1220 BELOW EXTERIOR
GRADE (FOR EXTERIOR
FOOTINGS)

SLOPE SOIL TO BOTTOM OF PAD
FOOTING AS SHOWN AND POUR SOLID.

STRIP FOOTING
PAD FOOTING

1
1

STRIP BEARING ELEVATION
MIN. 1220 BELOW EXTERIOR

GRADE (FOR EXTERIOR
FOOTINGS)

NOTES:

BEARING ELEVATIONS SHOWN ON FOUNDATION PLAN SET FOR TOP OF STRIP FLUSH WITH TOP OF PAD 
FOOTINGS. REPORT ANY DISCREPANCIES ON FOUNDATION PLAN TO STRUCTURAL CONSULTANT.

REINFORCING IN STRIP AND PAD FOOTING NOT SHOWN FOR CLARITY - SEE FOUNDATION PLAN AND 
FOOTING SCHEDULES FOR REINFORCING.

1.

2.

STRIP FOOTING ADJACENT TO DEEPER PAD FOOTING3.03

300
MIN.

1.

2.

3.

5.

10 VERTICALS

14 VERTICALS

6 VERTICALS

12 VERTICALS

16 VERTICALS

CIRCULAR COLUMNS

4.

8 VERTICALS

LONG RECTANGULAR COLUMNS

6.

7.

NOTES:

WHEN VERTICAL REINFORCING HAS CLEAR SPACING "B" > 150, PROVIDE 
TIE SHOWN DASHED                 .

PROVIDE A FULL TIE AT EVERY OTHER VERTICAL BAR (MINIMUM).

FOR VERTICAL TIE SPACING AND SIZE, SEE TABLE.

CLEAR DISTANCE BETWEEN VERTICALS SHALL NOT BE LESS THAN:
     - 1.4 TIMES THE BAR DIAMETER
     - 1.4 TIMES THE MAXIMUM AGGREGATE SIZE
     - 32mm

ALTERNATE TIE ARRANGEMENTS ARE ACCEPTABLE, SUBJECT TO APPROVAL 
BY STRUCTURAL CONSULTANT.

TIE ARRANGEMENT FOR COLUMNS WITH > 16 VERTICALS IS SIMILAR.

TIE FOR CIRCULAR COLUMNS MAY BE LAPPED AND WELDED TO DEVELOP 
TENSILE CAPACITY OF THE BAR IN LIEU OF DETAIL SHOWN.

8.

4 VERTICALS

10@400

10@400

10@400

10@275

10@250

10@225

10@190

10@460

10@460

10@460

10@460

10@400

10@300

10@250

55M

45M

35M

30M

25M

20M

15M

VERTICAL TIE SPACING (mm)

SPACING
(fc'>50MPa)

SPACING
(fc'≤50MPa)

VERTICAL
BAR SIZE

WELD PLATE. SEE PLANS,
AND SCHEDULES FOR SIZE

AND LOCATIONS

PROVIDE TWO EXTRA 15M BARS TIGHT TO 
ANCHOR LEGS EXTENDED 600 ABOVE AND 
BELOW WELD PLATE. EXTRA BARS ARE 
ONLY REQUIRED IF COLUMN VERTICALS ARE 
LOCATED MORE THAN 3" CLEAR FROM 15M 
BAR. SEE NOTE 8 BELOW.

IF COLUMN TIES
ARE LOCATED WITH

A HORIZ.
CLEARANCE OF

MORE THAN 150
FROM WELD PLATE
ANCHORS PROVIDE

ADDITIONAL 10M
TIES SHOWN DOTTED

COMPLETE WITH 
TWO

EXTRA 15M BARS
TO ANCHOR

OPPOSITE SIDE OF
TIES AS SHOWN

SPACE ALL COLUMN TIES AT
100 O.C. STARTING AT 200
ABOVE WELD PLATE TO 200
BELOW PLATE. RESUME
SPACING AS INDICATED IN
TABLE FOR REMAINDER OF
COLUMN. SEE NOTE 8

TIE ARRANGEMENT IN CONCRETE COLUMNS AND PIERS3.06

MIN. 305 LAP WITH 135°
HOOKS (SEE NOTE #7)

BBBB

B B

B
B

B B B
B

B
B

B B B B

B B B B

B
B

EXTRA REINFORCING FOR WELD PLATES SHOWN ON COLUMN WITH 4 VERTICALS IS TYPICAL FOR ALL 
COLUMNS. SEE TYPICAL DETAIL 3.40 FOR EXTRA REINF. FOR WELD PLATES IN CONCRETE WALLS.

50

50

CONCRETE SLAB ON GRADE

SEE TYPICAL DETAIL 3.06 FOR 
SPACING 'S' OF TIES

STEEL COLUMN - SEE PLAN AND 
SCHEDULES FOR COLUMN SIZE, BASE 
PLATE AND ANCHOR BOLTS

NOTES:

SEE FOUNDATION AND FOOTING SCHEDULES FOR PAD FOOTING BEARING ELEVATION, PLAN SIZE, FOOTING DEPTH, 
BOTTOM REINFORCING, TOP REINFORCING AND PIER REINFORCING.

ALL PIER TIES HAVE 135° HOOKS AND ARE TO BE ROTATED AROUND PIER SO THAT HOOKED CORNERS OF 
ADJACENT TIES ARE NOT IN LINE VERTICALLY.

FOR TIE ARRANGEMENT AND SPACING OF TIES IN PIERS - SEE TYPICAL DETAIL 3.06.

UNDERSIDE OF STEEL BASEPLATE TO BE 200 BELOW TOP OF SLAB ON GRADE EXCEPT FOR COLUMNS ADJACENT 
TO RAIN WATER LEADERS WHICH SHALL BE 400 BELOW TOP OF SLAB ON GRADE. SEE COLUMN SCHEDULES FOR 
MORE INFORMATION ON UNDERSIDE OF BASEPLATE ELEVATION.

PROVIDE 1 'STARTER' TIE AROUND DOWELS FOR VERTICAL PIER REINFORCING IN CONCRETE PAD FOOTING AS 
SHOWN. 

CLEAR COVER TO REINFORCING STEEL AT SIDE OF FOOTING TO BE 40 (AS SHOWN) BUT IS TO BE 75 IF SIDE 
OF FOOTING IS CAST AGAINST SOIL.

PIERS FOR CONCRETE COLUMNS TO MATCH COLUMN SIZE AND REINFORCING TO TOP OF CONCRETE PAD 
FOOTING. SEE TYPICAL DETAIL 3.23 AND/OR 3.24 FOR REINFORCING DETAILS AT CONCRETE COLUMN 
CONSTRUCTION JOINTS.

TOP REINFORCING BARS
(IF ANY - SEE SCHEDULE)

BOTTOM REINFORCING BARS

1.

2.

3.

4.

5.

6.

7.

NOTE #5

TYPICAL CONCRETE PAD FOOTING3.05
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DRAWINGS ARE NOT VALID FOR CONSTRUCTION UNTIL SEALED AND 
SIGNED BY THE ARCHITECT.

DO NOT SCALE DRAWINGS.  REPORT ALL DISCREPANCIES TO THE 
ARCHITECT BEFORE PROCEEDING.  ALL DRAWINGS AND DESIGNS 
REMAIN THE PROPERTY OF THE ARCHITECT, AND ARE PROTECTED 
UNDER COPYRIGHT.  
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600

600FLOOR SLAB

1-15M
EACH FACE

FLOOR SLAB

CONCRETE STRIP FOOTING

CONTINUOUS
BOTTOM BARS

CONTINUOUS
TOP BARS

1-20M
EACH FACE

DO NOT PLACE BARS BELOW OPENING 
FOR ELECTRICAL DUCT BANK

1-15M x 1200
LONG MIDDLE

FOR OPENINGS LARGER THAN
1200mm. SEE PLANS AND

DETAILS FOR REQUIRED REINFORCING

TYPICAL OPENING IN CONCRETE WALL3.10

2. OPENING IN FOUNDATION WALL 
FOR ELECTRICAL DUCT BANK

1. OPENING IN CONCRETE WALL

1200 MAX.

1200 MAX

40 MIN.

40
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A'

IF DOWELS ARE USED,
USE LAP LENGTH

SHOWN IN TABLE 'A'
(EACH DIRECTION)

PROVIDE 50x100
KEYWAY WHERE
CONSTRUCTION
JOINT IS USED

(TYPICAL)

BAR SIZE MINIMUM LAP LENGTH

15M 605
20M 910

25M 1225

10M 400

30M 1375

NOTES

CONSTRUCTION JOINTS IN FOUNDATION WALLS REQUIRE 
WATERSTOPS WHERE SLAB ON GRADE IS LOWER THAN EXTERIOR 
GRADE. (SEE TYPICAL DETAIL 3.11)

PROVIDE 50mmx100mm KEYWAY AT ALL CONSTRUCTION JOINTS 
AS SHOWN.

1.

2.

TABLE 'A'

TYPICAL HORIZONTAL CORNER REINFORCING DETAILS FOR WALLS3.09

OUTSIDE FACE ONLY
OR EACH FACE BAR

INSIDE FACE BARS ONLY 'T' INTERSECTION

IF DOWELS ARE USED,
USE LAP LENGTH

SHOWN IN TABLE 'A'

TA
B
LE
 '
A'
 L
AP

0
TYP.

STD. HOOK (SEE RSIC 3rd ED.)
300 MIN.

ST
D.
 H

OO
K 

(S
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C
 3
rd
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D.
)

30
0 
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0 TY
P.

STD. HOOK (SEE RSIC 3rd ED.)
300 MIN.

EXTEND BARS FROM
FIRST POUR AND PROVIDE
CLASS B LAP SPLICE
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NOTE #250x100
KEYWAY

SECOND POURFIRST POUR

REGLET (IN EXPOSED
CONCRETE ONLY)

REGLET (IN EXPOSED
CONCRETE ONLY)

50x100 KEYWAY

NOTE #3

15M@400x1000 LONG 
UNLESS NOTED OTHERWISE 
ON PLAN (SEE NOTE #4)

STOP ALL HORIZONTAL 
BARS EACH SIDE OF 
JOINT EXCEPT FOR 
MAIN TOP AND BOTTOM 
WHICH SHALL BE 
CONTINUOUS THROUGH 
JOINT

CONTINUOUS GROOVE 
IN FACE OF WALL AS 

INDICATED ON PLAN AS   
'WCJ' (ON EXPOSED 

SIDE ONLY).

REGLET (IN EXPOSED
CONCRETE ONLY)

STOP ALL HORIZONTAL 
BARS EACH SIDE OF 

EXPANSION JOINT

NOTE #2APPLY BACKING AND 
SEALING COMPOUND IF 

WALL IS EXPOSED

ACCEPTABLE 
COMPRESSIBLE FILLER

1.

2.

3.

4.

5.

PROVIDE GLASS FIBRE
REINFORCED WATERPROOFING
STRIP 400 WIDE ON
BACKFILLED SIDE OF WALL

ALL REINFORCING HAS NOT BEEN REPRESENTED IN THESE 
DETAILS. (SEE PLAN FOR REQUIRED WALL REINFORCING)

PROVIDE GREENSTREAK 703 or DURAJOINT TYPE4B RIBBED 
WATERSTOP WITH CENTREBULB (OR APPROVED EQUIVALENT) 
TIED TO VERTICAL WALL STEEL @ 300 c/c MAX. PLACE 
WATERSTOP IN ALL WALLS WHERE THE WALL RETAINS SOIL.

PROVIDE GREENSTREAK 701 or DURAJOINT TYPE3 RIBBED 
WATERSTOP WITH CENTREBULB. IF INSUFFICENT SPACE TO 
PLACE CENTREBULB STYLE USE GREENSTREAK 776 or 
DURAJOINT TYPE66 FACE MOUNT STYLE). TIE WATERSTOP TO 
HORIZONTAL WALL STEEL @ 300 c/c MAX. PLACE WATERSTOP 
IN ALL WALLS WHERE THE WALL RETAINS SOIL. IF SLAB 
EXTENDS TO OUTSIDE FACE OF WALL PROVIDE GREENSTREAK 
777 'SLABSPAN' OR TWO (2) DURAJOINT TYPE60 FACEMOUNT 
STYLE WATERSTOPS.

PLACE BAR VERTICALLY IN TOP OF WALL AND SITE BEND 
INTO TOP OF SUSPENDED SLAB - BARS ARE EXTRA TO SLAB 
REINFORCING SHOWN ON PLAN.

SEE TYPICAL DETAIL 3.12 FOR JOINT DETAILS IN WALLS OF 
MULTIPLE STOREY BASEMENTS.

TYPICAL JOINTS IN CONCRETE WALLS3.11

2. HORIZONTAL CONSTRUCTION 
JOINT IN CONCRETE WALL

4. VERTICAL CONTROL 
JOINT IN CONCRETE WALL

1. VERITCAL CONSTRUCTION
JOINT IN CONCRETE WALL

3. HORIZONTAL CONSTRUCTION JOINT IN 
CONCRETE WALL AT SUSPENDED SLAB

5. VERTICAL EXPANSION 
JOINT IN CONCRETE WALL

O

NOTE #2
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O

150 MIN. U.N.O.
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50
TYP.

25
U.N.O.

50 35

NOTES:

USE ONE OR THE OTHER DETAIL AS THE CONTROL JOINT WHERE INDICATED THUS "CJ" ON THE PLAN.

SAWCUTS MUST BE COMPLETED WITHIN 6 TO 18 HOURS OF PLACING CONCRETE.

AFTER SLAB HAS CURED FOR ONE MONTH, REMOVE ALL DEBRIS FROM SAWCUT JOINTS AND FILL WITH 
MORTAR CONTAINING CEMENT, SAND AND A LATEX BONDING AGENT, OR AS NOTED.

SAWCUT SLAB ON GRADE AROUND COLUMNS AS INDICATED BELOW. OTHER PATTERNS MAY BE ACCEPTABLE, 
BUT MUST BE SUBMITTED TO THE ENGINEER FOR REVIEW.

SAWCUT JOINTS IN SLAB ON GRADE SHOULD NOT EXCEED THE FOLLOWING SPECIFIED SPACING:

1.

2.

3.

4.

5.

DISCONTINUE W.W.F. REINFORCING 75 
EACH SIDE OF SAWCUT

DISCONTINUE W.W.F. REINFORCING 75 
EACH SIDE OF COLD JOINT

PAINT VERTICAL FACE OF
FIRST POUR WITH OIL

SECOND POURFIRST POUR

T = THICKNESS OF
SLAB ON GRADE

T = THICKNESS OF
SLAB ON GRADE

SLAB THICKNESS (T) MAXIMUM SPACING

125 OR 
GREATER

30 x slab thickness

SAWCUT JOINT

POURED JOINT

TYPICAL FLOOR SLAB CONTROL JOINT DETAIL3.15

W-COLUMNS HSS OR CONCRETE COLUMNS

100

35 x slab thickness or 6000
whichever is less

T

SA
WC

UT
DE
PT
H 

T/
5

T

7575

7575

50 MIN.

10M HAIRPIN BAR WITH
300 LONG LEGS SPACED AT
300 o/c MAX. HOLD BARS
TIGHTLY IN LOCATION WITH
SPACER CHAIRS AT 1220

o/c MAXIMUM.

RAILING POST @ 1220 c/c MAX
(SEE ARCH. DRAWINGS)

75 MAXIMUM DIAMETER
CORED HOLE FILLED WITH

EPOXY FILLER

∅ = POST 

NOTES:

USE RAIL ANCHORAGE TYPE 3 WITH STEEL SLEEVE UNLESS NOTED OTHERWISE ON DRAWINGS OR WHEN WALL 
THICKNESS IS LESS THAN MINIMUM SIZES INDICATED ON DETAILS 1 AND 2. 

RAILING STRUCTURE TO BE DESIGNED BY MISCELLANEOUS METALS CONTRACTOR TO RESIST LOADING PERSCRIBED 
BY GOVERNING BUILDING CODE. SUBMIT DETAILED SHOP DRAWINGS STAMPED BY PROFESSIONAL ENGINEER 
RESPONSIBLE FOR RAILING DESIGN TO STRUCTURAL CONSULTANT FOR REVIEW PRIOR TO FABRICATION.

IF MINIMUM DIMENSIONS SHOWN IN THESE DETAILS CANNOT BE MAINTAINED, NOTIFY STRUCTURAL CONSULTANT 
FOR REVISED RAILING POST ANCHORAGE DETAILS.

MINIMUM CONCRETE STRENGTH OF SLAB/WALL fc'=25MPa.

DO NOT DAMAGE REINFORCING STEEL WHEN DRILLING FOR CONCRETE ANCHORS. IF REINFORCING STEEL IS 
ENCOUNTERED, RAILING POST MUST BE RELOCATED.

IF RAILING IS EXTERIOR, USE HOT DIPPED GALVANIZED SLEEVES AND PLATES, AND STAINLESS STEEL CONCRETE 
ANCHORS. 

1.

2.

3.

4.

5.

RUN TOP TWO CONTINUOUS
BARS 20M OR LARGER BELOW 
BOTTOM OF CORED POCKET

10M HAIRPIN BAR WELDED TO 
EACH SIDE OF PIPE SLEEVE

PIPE SLEEVE (HOT DIP GALV. 
FOR EXTERIOR RAILINGS) 4.8 

MIN. WALL THICKNESS

RAILING POST @ 1220 c/c
MAX (SEE ARCH. DRAWINGS)

4-15M CONTINUOUS ALONG
TOP OF WALL. TIE BARS TO
HAIRPIN BARS TO ENSURE
THEY ARE NOT LOCATED IN

CORING SPACE.

10M HAIRPIN BAR WITH 300 
LONG LEGS SPACED AT 300 o/c 

MAX. HOLD BARS TIGHTLY IN 
LOCATION WITH SPACER CHAIRS 

AT 1220 o/c MAXIMUM.

12mm ANCHOR PLATE WITH 4-10∅ HILTI
HVA ADHESIVE ANCHORS (OR EQUAL).

SEE SECT A-A FOR PLATE SIZE.

RAILING POST @ 1220 c/c MAX
(SEE ARCH. DRAWINGS)

2-15M CONTINUOUS ALONG TOP
OF WALL. TIE BARS TO HAIRPIN

BARS TO ENSURE THEY ARE
NOT LOCATED IN DRILLING SPACE.

RUN TOP TWO CONTINUOUS
BARS 20M OR LARGER BELOW 

BOTTOM INSERT DEPTH

AA

10M HAIRPIN BAR WITH 300 LONG LEGS 
SPACED AT 300 o/c MAX. HOLD BARS 
TIGHTLY IN LOCATION WITH SPACER 
CHAIRS AT 1220 o/c MAXIMUM.

6.

2-15M CONTINUOUS 
ALONG TOP OF WALL. 
TIED TO PIPE SLEEVE

RUN TOP TWO CONTINUOUS
BARS 20M OR LARGER

BELOW BOTTOM OF SLEEVE

RAILING POST BASE ANCHORAGE DETAILS TO CONCRETE WALLS3.17

1. CORED SLEEVE
2. DRILLED CONCRETE ANCHOR

3. CAST IN SLEEVE

SECTION A-A

225 MIN.

70 MIN.

80 MIN.

13
3 
M
IN
.

20
0 
M
IN
.

25

15
0 
M
IN
.

20
0

125 MIN.

25

25

15
0+
∅

120

250 MIN

200 MIN

0 BTWN
BARS

0 BTWN
BARS

0 BTWN
BARS

1
1

2-15M CONT.

1
1

1
1

THICKEN SLAB AT EACH 
NON-LOAD BEARING WALL 
SUPPORTED ON CONCRETE 

SLAB ON GRADE

SLAB ON GRADE (SEE
FOUNDATION PLAN)

CONCRETE BLOCK 
PARTITION WALL. 
COORDINATE LOCATION 
WITH ARCHITECTURAL 
DRAWINGS

STEEL OR CONCRETE 
STAIRS (SEE 

ARCHITECTURAL 
DRAWINGS)

SLAB ON GRADE (SEE
FOUNDATION PLAN)

THICKEN 
SLAB AT 
EACH STAIR 
BEARING 
LOCATIONNOTES:

COORDINATE LOCATION OF NON-LOAD 
BEARING BLOCK WALLS AND STAIR BEARING 
LOCATIONS WITH ARCHITECTURAL DRAWINGS.

EXTEND SLAB THICKENING 300 PAST EACH 
SIDE OF STAIR BEARING LOCATIONS AND 
DISCONTINUOUS ENDS OF BLOCK WALLS.

1.

2.

THICKEN SLAB AT EACH
NON-LOAD BEARING WALL
SUPPORTED ON CONCRETE

SLAB ON GRADE
SLAB ON GRADE (SEE

FOUNDATION PLAN)

CONCRETE BLOCK PARTITION 
WALL. COORDINATE LOCATION 
WITH ARCHITECTURAL 
DRAWINGS

2-15M CONT.

SAW CUT CONTROL 
JOINT. CUT EXTRA 
DEEP 75 MINIMUM

6mm PLYWOOD OR CELLULAR 
PLASTIC 'SIGN BOARD FORM. 
WRAP VAPOUR BARRIER OVER 
& TIGHT TO FORM

TYPICAL SLAB ON GRADE THICKENINGS3.16a
2-15M CONT.

400

450

450

30
0

30
0

30
0

CONTROL JOINT NEAR TO, OR ADJACENT WALL

20
0

COMPOSITE STEEL
FLOOR DECK

CONCRETE ON STEEL
FLOOR DECK - SEE PLAN

STEEL BEAMS OR JOISTS

CONCRETE CURB REINF. WITH
10M@400 c/c ALL AROUND (SEE
NOTE #2)

HOOK ENDS OF BARS AT
EDGE OF DECK TO FULLY
DEVELOP BAR

REINFORCING EACH SIDE
(SEE CHART BELOW)

SLAB OPENING

10M DIAGONAL BAR EACH
CORNER x 760 LONG

NOTES:

REINFORCE AROUND OPENINGS AS INDICATED BELOW:
TYPE 1 OPENINGS
OPENINGS LESS THAN 150 WIDE MEASURED PERPENDICULAR TO THE STEEL DECK SPAN DO NOT REQUIRE
REINFORCING AROUND OPENING.

TYPE 2 OPENINGS
OPENINGS FROM 150 TO 710 WIDE MEASURED PERPENDICULAR TO THE STEEL DECK SPAN ARE REINFORCED   
AS SHOWN BELOW:

DECK DEPTH AND NOMINAL 
CORE THICKNESS

WIDTH OF
OPENING

REINFORCING
PER SIDE

38mm COMPOSITE 
OR

76mm COMPOSITE
t=0.915mm

150 to 299
300 to 399
400 to 599
600 to 710

15M
20M

2-15M
25M

1-10M ALL AROUND IN CURB

PRINCIPAL REINFORCING 
AROUND OPENING (TYPE 
2) -SEE CHART BELOW

76mm COMPOSITE
t=0.1.22mm

150 to 249
250 to 379
380 to 509
510 to 660

15M
20M

2-15M
25M

CONCRETE CURB NOT REQUIRED FOR 
OPENINGS LESS THAN 300 IN WIDTH.

SECONDARY STRUCTURAL STEEL FRAMING IS 
REQUIRED TO SUPPORT EDGES OF OPENINGS 
LARGER THAN SPECIFIED IN THIS DETAIL.  
SEE FRAMING FOR SECONDARY STEEL 
FRAMING AT OPENINGS IN COMPOSITE 
SLABS.

1.

2.

3.

DECK SPAN

OPENINGS IN COMPOSITE DECK3.30

SECTION

PLAN

WIDTH OF WALL ABOVE
(140 MIN)

WI
DT
H 

OF
 O

PE
NI
NG

PRINCIPAL REINFORCING 
AROUND OPENING (TYPE 
2) -SEE CHART BELOW

600 TYP.

400
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NOTES:

2.

REINFORCEMENTPAD THICKNESS
"t" (mm)

100

150

152x152 MW18.7xMW18.7 WWF ONE LAYER

10M @ 300 MIDDLE EACH WAY

CONSULT WITH MECHANICAL DRAWINGS FOR SIZE AND LOCATIONS OF 
ALL REQUIRED HOUSEKEEPING PADS.

STRUCTURAL SLAB (HOLLOW CORE
PRECAST SLAB + TOPPING) OR
SLAB-ON-GRADE

HOUSEKEEPING PAD
REINFORCING (SEE BELOW).

BUILT-UP HOUSEKEEPING PAD
FOR MECHANICAL ELECTRICAL
OR OTHER EQUIPMENT

EQUIPMENT HOUSEKEEPING PADS3.33

1.

PROVIDE REINFORCEMENT IN HOUSEKEEPING PADS AS FOLLOWS:

BAR SIZE MINIMUM LAP LENGTH

15M 605
20M 910
25M 1225

10M 400

30M 1375

NOTES:

REFER TO PLANS AND SCHEDULES FOR REINFORCING STEEL 
REQUIREMENTS.

1.

TOP OF
FOUNDATION WALL

CONT. TOP BARS

LAP BARS TO
MATCH TOP BARS

TABLE 'A'

TYPICAL LAP DETAIL FOR CONTINUOUS TOP REBAR AT PIER AND
DOOR DEPRESSIONS IN WALLS3.39

TABLE 'A' LAPTABLE 'A' LAP

45
0 
m
in
.

75
 C

LR
.

TY
P.

WA
LL
 D

EP
RE
SS
IO
N

AT
 D

OO
R,
 P

IE
R,
 E
TC
.

NOTES: 1. SAW-CUT PERIMETER OF THE SLAB TO BE DEMOLISHED AND REMOVED (IF APPLICABLE).

2. REMOVE CONCRETE AND FILL FOR THE INSTALLATION OF THE MECHANICAL SERVICES.

3. INSTALL MECHANICAL SERVICES AND BACKFILL WITH GRANULAR 'A' COMPACTED. TO A MINIMUM OF 
98% SPMDD OR HIGHER AS DIRECTED BY THE SOILS REPORT.

4. PLACE CONCRETE, WITH PROPERTIES SPECIFIED IN THE CONCRETE SPECIFICATIONS.

5. ALLOW CONCRETE TO CURE PRIOR TO LOADING THE CONCRETE SLAB. (REFER TO CONCRETE 
SPECIFICATIONS)

TYPICAL SLAB ON GRADE PREFABRICATED TRENCH DRAIN REINFORCING3.37b

15M 'U' BARS @ 400 
o/c, TYPICAL

15M 'L' BARS @ 400 
o/c, TYPICAL

9-15M CONTINUOUS FOR FULL 
LENGTH OF TRENCH THICKENING

TRENCH DRAIN. SEE MECHANICAL 
AND ARCHITECTURAL DRAWINGS

350 MIN.

20
0 
M
IN
.

T

T = THICKNESS OF
SLAB ON GRADE

CONCRETE SLAB. (SEE PLAN AND 
PLAN NOTES)

SUBGRADE AS PER PLAN NOTES AND 
SPECIFICATIONS

25
0

200

300

600

100

30
0

50
0

200

USE THESE DETAILS FOR ALL PITS AND CONTINUOUS TRENCHES 
UNLESS SPECIFIED OTHERWISE ON DRAWINGS OR IN SPECIFICATIONS

USE THIS DETAIL FOR SHALLOW GREASE INTERCEPTER 
PITS IN SLAB ON GRADE UNLESS NOTED OTHERWISE

10M AT
250 o/c

10M AT 250 o/c 
EACH WAY

SEE ARCHITECT OR 
MECHANICAL DRAWINGS 
FOR AIR SEAL DETAILS

SLOPE TO 
SUIT SOILS 
CONDITIONS. 
MAXIMUM 2 
VERT. TO 1 
HORIZ.

SEE ARCHITECT OR MECHANICAL 
DRAWINGS FOR AIR SEAL DETAILS

BEND INTO SLAB AFTER COMPACTING 
GRANULAR AROUND PIT

10M AT 200 
O.C. EACH WAY

10M HOOKED DOWELS 
AT 250 o/c

KEY

TYPICAL PIT AND TRENCH DETAILS3.42

SHALLOW PIT OR CONTINOUS TRENCH

DEEP PIT

50
 C

LR
.

50 CLR.

2000 MAX.
30
00
 M

AX
.

20
0

10
00
 M

AX
.

50
 C

LR
.

50
CLR.

75 C
LR
.

2-20M CONT. TOP 
AND BOTTOM

250 MIN.

16

AT MULTI WYTHE WALLS WITH MASONRY VENEER USE DETAIL 1 ABOVE UNLESS SPECIFICALLY NOTED OTHERWISE. 

DETAIL #2 TO BE USED ONLY IF VENEER WYTHE COURSES WITH BACK-UP BLOCK. SUBMIT DETAILED 
BRICK/BLOCK COURSING SHOP DRAWINGS FOR REVIEW BEFORE STARTING BLOCK WALL CONSTRUCTION.

ALL HORIZONTAL REINFORCING TO HAVE MINIMUM CORROSION PROTECTION CONSISTING OF HOT DIPPED 
GALVANIZING AFTER FABRICATION TO A.S.T.M. A-153-B2 STANDARD. REFER TO SPECIFICATIONS IF STAINLESS 
STEEL REQUIRED.

UNLESS NOTED OTHERWISE MASONRY REINFORCING SHALL BE 9 GAUGE 2-WIRE CONTINUOUS LADDER TYPE. 
(REFER TO LOAD BRG WALL SCHEDULE AND TYPICAL DETAILS FOR MINIMUM WIRE SIZES AND IF TRUSS TYPE WIRE 
REINFORCING IS REQUIRED IN SEISMIC ZONES.)

THE OVERALL WIDTH OF THE MASONRY REINFORCING SHALL BE APPROX. 65 LESS THAN THE THICKNESS OF THE 
WALL. THE CROSS WIRES SHOULD NOT HAVE A DIP.

LAP THE REINFORCING 200 AT SPLICES (300 FOR PLAIN WIRE).

USE PREFABRICATED CORNERS AND TEES IN ALL MASONRY WALL CORNERS AND INTERSECTIONS.

PROVIDE EXTRA LAYERS OF MASONRY REINF. IN FIRST COURSE ABOVE AND BELOW ALL BLOCK OPENINGS.

2-WIRE LADDER TYPE REINFORCING

3-WIRE LADDER TYPE REINFORCING

1.

2.

3.

4.

5.

6.

7.

8.

TYPICAL CONTINUOUS HORIZONTAL REINFORCING IN ALL MASONRY WALLS4.02

2. EXTERIOR VENEER WALL WITH 
LADDER TYPE REINF. TYING BRICK 

VENEER

1. EXTERIOR VENEER 
WALL WITH FERO-TIES

3. SINGLE WYTHE EXTERIOR OR
INTERIOR WALLS

CONCRETE BACK-UP BLOCK

STANDARD CONTINUOUS TWO 
WIRE LADDER OR TRUSS TYPE 
MASONRY REINFORCING LAID IN A 
BED OF MORTAR IN BACK-UP 
BLOCK ONLY. ALTERNATE WITH 
COURSES CONTAINING FERO TIES.

FERO TIES SPACED AT 400 o/c 
VERTICAL SPACING. INVERT FERO 
TIE BODY IF REQUIRED TO ENGAGE 
VENEER BED JOINT. REFER TO 
TYP. DETAIL 4.04 FOR FERO TIE

WALL
SIZE

40
0 

U.
N.
O.

BRICK 
VENEER

½ BRICK
DEPTH

16

CONCRETE BACK-UP 
BLOCK

STANDARD CONTINUOUS 
THREE WIRE LADDER OR 
TRUSS TYPE MASONRY 
REINFORCING LAID IN A 
BED OF MORTAR

WALL
SIZE

40
0 

U.
N.
O.

BRICK 
VENEER

50 MIN

16

STANDARD CONTINUOUS THREE WIRE LADDER 
OR TRUSS TYPE MASONRY REINFORCING LAID 
IN A BED OF MORTAR

40
0 

U.
N.
O.

REFER TO SPECIFICATIONS, OR 
SCHEDULES, IF CROSS WIRE 

ARRANGEMENT TO REPRESENT TRUSS
390 MAX

390 MAX

30
 L
ES
S 
TH
AN

B
LO
C
K 

WI
DT
H

30
 L
ES
S 
TH
AN

B
LO
C
K 

WI
DT
H

C
AV
IT
Y 
WI
DT
H

PL
US

 6
5

REFER TO SPECIFICATIONS, OR 
SCHEDULES, IF CROSS WIRE 

ARRANGEMENT TO REPRESENT TRUSS

FOR STACK BOND VENEERS 
90mm OR LESS PROVIDE ONE 
5mm DIA. CONT. H.D.G./S.S. 
WIRE IN VENEER AT 400 O.C. 
VERT. PROVIDE TWO WIRE REINF. 
FOR VENEERS OVER 90mm WIDE

FOR STACK BOND 
BENEERS WIDER THAN 
90. PROVIDE TWO WIRE 
H.D.G./S.S. REINF. IN 
VENEER AT 400 O.C.

TYPICAL DETAILS SHOWN HERE GOVERN FOR HOLLOW CORE RECAST 
CONCRETE PLANKS SUPPORTED ON CONCRETE BLOCK WALLS U.N.O. 
ON PLANS AND DETAILS.

PROVIDE 2-15M CONTINUOUS AT u/s OF PRECAST BEARING LOCATION.  
KNOCK OUT WEBS OF BLOCK TO PLACE BARS CONTINUOUS.  
DISCONTINUE BARS AT CONFLICT WITH STEEL BEAMS, COLUMNS 
AND/OR LINTELS.

PROVIDE DOWELS PLACED 90 CLEAR FROM EXTERIOR FACE OF 
CONCRETE BLOCK WALL THAT LAPS WITH VERTICAL WALL REINFORCING 
ABOVE AND BELOW PRECAST PLANK. BARS TO MATCH SIZE AND 
SPACING OF LOWER WALL REINFORCING.

PROVIDE A 50 THICK DISC OF RIGID INSULATION IN ALL CORES AT 
EXTERIOR BLOCK WALLS. (BY PRECAST INSTALLER)

DRY PACK WITH GROUT ALL GAPS BELOW PRECAST CONCRETE SLAB 
PRIOR TO PLACING CONCRETE BLOCK WALL ABOVE. (BY MASONRY 
CONTRACTOR)

IF THERE IS NOT A LOAD BEARING CONCRETE BLOCK WALL ABOVE, 
THE 10M DOWEL IS TO BE DRILLED AND EPOXY ANCHORED INTO 
GROUT FILLED CONCRETE BLOCK BELOW. THIS WORK IS TO BE 
COMPLETED BY THE PRECAST CONCRETE INSTALLATION CONTRACTOR.  
10M DOWELS ARE TO BE DRILLED AND EPOXY ANCHORED TO BLOCK 
BELOW AT ALL PRECAST ROOF LOCATIONS. DO NOT PLACE VERTICAL 
LEG OF DOWEL INTO CONCRETE BLOCK PARAPET ABOVE.

VERTICAL WALL REINFORCING IS TO BE LOCATED AT THE CENTRE OF 
THE CONCRETE BLOCK WALL. EXTEND BARS FROM LOWER LIFT TO LAP 
WITH BARS IN UPPER LIFT.

REFER TO DETAIL #4 BELOW. CAMBER OF PRECAST SLAB RUNNING 
PARALLEL TO CONCRETE BLOCK WALL IS TO HAVE CAMBER AT TIME 
OF INSTALLATION LIMITED TO 12mm MAXIMUM.

USE DETAIL #1 AND #2 AT INTERIOR WHERE BLOCK WALL IS EXPOSED 
ON SIDE NOT SUPPORTING PRECAST FLOOR PLANK.

NOTE #3
10M x 890 LONG IN
EACH PLANK GROUT
JOINT (SEE NOTE #6)

NOTE #4

NOTE #2

CONT. 65x3 MASONITE
BEARING PAD

28
0

610

FILL 2 COURSES SOLID
WITH GROUT (CONT.)

10M x 890 LONG @
1200 c/c MAX ALONG
PLANK (SEE NOTE #6)

NOTE #2

NOTE #5

28
0

610

FILL 2 COURSES SOLID
WITH GROUT (CONT.)

NOTE #7

10M x 890 LONG IN
EACH PLANK GROUT
JOINT (SEE NOTE #6)

28
0

61012∅ STRAND x 
1220 LONG IN 
EACH PLANK 
GROUT JOINT

CONT. 65x3 MASONITE
BEARING PAD (EACH PLANK)NOTE #2

NOTE #7

10M x 890 LONG IN
EACH PLANK GROUT
JOINT (SEE NOTE #6)

10M x 890 LONG @
1220 c/c MAX ALONG
PLANK (SEE NOTE #6)

NOTE #3

NOTE #5
CONT. 65x3 MASONITE
BEARING PAD

FILL 2 COURSES SOLID
WITH GROUT (CONT.)

FILL 2 COURSES SOLID
WITH GROUT (CONT.)

28
0

610

1.

2.

3.

4.

5.

6.

7.

8.

9.

(CONCRETE BLOCK WALLS 
SHOWN, CAST-IN-PLACE 
CONCRETE SIMILAR)

3.31

1. PRECAST BEARING ON 
EXTERIOR BLOCK WALL

2. PRECAST PARALLEL TO 
EXTERIOR BLOCK WALL

3. PRECAST BEARING ON 
INTERIOR BLOCK WALL

4. PRECAST BEARING ON INTERIOR 
BLOCK WALL AT CHANGE IN SPAN

HOLLOW CORE PRECAST FLOOR PLANKS SUPPORTED ON
CONCRETE BLOCK WALLS OR CAST-IN-PLACE CONCRETE

NOTE #3

90
CLR.

O

N
O
TE
 #

9

50
MIN.

O

N
O
TE
 #

9

90
CLR.

50
MIN.

O

190 BLOCK
MIN.

O

190 BLOCK
MIN.

3.32 HOLLOW CORE PRECAST FLOOR PLANKS SUPPORTED ON STEEL BEAMS

TYPICAL DETAILS SHOWN HERE GOVERN FOR HOLLOW CORE 
PRECAST CONCRETE PLANKS SUPPORTED ON STRUCTURAL 
STEEL BEAMS U.N.O. ON PLANS AND DETAILS.

REFER TO DETAIL #1 ABOVE AND TYP DETAIL 3.32b. ANY 
CONNECTION DETAIL SHOWN (WELDED REBAR IN GROUT 
JOINT, WELD PLATE CAST INTO u/s OF PLANK OR POST 
INSTALLED PLATE WITH 10M WELDED BARS) IS ACCEPTABLE.  
PRECAST DESIGN ENGINEER TO ENSURE THAT CONNECTION 
DETAIL USED IS ABLE TO SAFELY TRANSMIT DIAPHRAGM 
LOADS GIVEN ON EACH FRAMING PLAN.

PROVIDE A 50 THICK DISC OF RIGID INSULATION IN
CORES AT EXTERIOR WALLS. (BY PRECAST INSTALLER)

IF BEAM FLANGE WIDTH IS 190 OR LESS, PROVIDE 205 WIDE x 6 THICK CONTINUOUS PLATE WELDED TO TOP 
FLANGE OF STEEL BEAM TO PROVIDE ADEQUATE BEARING SUPPORT FOR PRECAST PLANKS.

IF BEAM FLANGE WIDTH IS 165 OR LESS, PROVIDE 180 WIDE x 6 THICK CONTINUOUS PLATE WELDED TO TOP 
FLANGE OF STEEL BEAM TO PROVIDE ADEQUATE BEARING SUPPORT FOR PRECAST PLANKS.

CONCRETE FINISHER TO ENSURE THAT CONCRETE COMPLETELY FILLS GAP BETWEEN ENDS OF PRECAST FLOOR 
PLANKS WHEN PLACING CONCRETE TOPPING.

DRY PACK WITH GROUT ALL GAPS BELOW PRECAST CONCRETE SLAB. (BY GENERAL CONTRACTOR)

ALL FIELD WELDS SHOWN ABOVE TO BE COMPLETED BY PRECAST PLANK ERECTION CONTRACTOR.

1.

2.

3.

4.

5.

6.

7.

8.

610

28
0

610

28
0

610

28
0

610

28
0

610

28
0

1. PRECAST BEARING ON PERIMETER BEAM 2. PRECAST PARALLEL 
WITH PERIMETER BEAM

3. PRECAST BEARING ON 
INTERIOR BEAM

4. PRECAST BEARING ON INTERIOR 
BEAM AT CHANGE SPAN

(a) WITH CONCRETE TOPPING (38 MINIMUM) (b) NO CONCRETE TOPPING

5 50 5 50

5 50

5 50

5 50

25
MIN. NOTE #3

10M x 890 LG. IN 
EACH PLANK GROUT 
JOINT

C BEAMLC BEAML

NOTE #3

100x6x100 PLATE (MIN) CAST 
INTO EACH END OF PRECAST 
PLANK (@1220 c/c MAX)

12 MIN.

NOTE #7

10M x 890 LG. @ 1220 
o/c MAX. ALONG PLANK

12∅ STRAND x 1220 
LONG IN EACH PLANK 
GROUT JOINT

6x25 PLATE x 100 LONG @ 
1220 c/c ALONG TOP OF 
BEAM (BY STEEL FABRICATOR)

25 MIN.10M x 890 LG. IN 
EACH PLANK GROUT 

JOINT

NOTE #5

12∅ STRAND x 1220 LONG IN 
EACH PLANK GROUT JOINT

50 MIN.NOTE #6

NOTE #4

6x25 PLATE x 100 LONG @ 
900 c/c ALONG TOP OF BEAM 
(BY STEEL FABRICATOR)

C BEAML

25 MIN.

10M x 890 LG. 
IN EACH PLANK 
GROUT JOINT

10M x 890 LG. @ 
1220 o/c MAX. 
ALONG PLANK

NOTE #7

38 MI
N.

LIMIT SLAB CAMBER 
TO 12mm

WELD PLATE ASSEMBLY.
FABRICATED BY PRECAST 

CONTRACTOR
5 50

12mm DIAMETER HOLLOW-SET DROPIN
BY POWERS FASTENERS. ALLOWABLE
SHEAR PER ANCHOR = 6kN

SUPPORTING
FLANGE OF BEAM 
OR HORIZONTAL 
LEG OF ANGLE

MATCH EXISTING 

BEAM FLANGE 

OR ANGLE LEG 

THICKNESS

75X6x50 PLATE OVERLAP 20 WITH 75x75 PLATE AND 
SHOP WELD WITH 5 FILLET WELD TOP AND BOTTOM

50

75x75 STEEL PLATE WITH THICKNESS TO
MATCH BEAM FLANGE OR ANGLE LEG

THICKNESS. PROVIDE HOLE IN CENTRE OF
PLATE TO SUIT ANCHOR SIZE

1. ALSO REFER TO TYPICAL DETAIL 3.32. THIS DETAIL IS PROVIDED AS AN ALTERNATE TO PROVIDING CAST IN STEEL PLATES. THIS 
ALTERNATE IS MEANT TO BE USED IN CONJUNCTION WITH 10M REBARS WELDED TO UNDERSIDE OF BEAM FLANGE OR ANGLE 
LEG. (IE 10M BARS ARE TO PLACED AT JOINTS BETWEEN PRECAST PLANKS AT 1200 O.C. IN ADDITION TO ABOVE DETAILED 
PLATE ASSEMBLIES TO TRANSFER HORIZONTAL DECK SHEARS.) SUPPLY AND INSTALLATION OF THESE SHEAR PLATES COMPLETE 
WITH WELDING IS BY THE PRECAST PLANK SUPPLIER AND ERECTOR.

REFER TO PLANS FOR SHEAR LOADS TO BE TRANSFERED FROM PRECAST PLANK TO STRUCTURAL STEEL SHAPE. TO DETERMINE 
NUMBER OF PLATES REQUIRED DIVIDIE THE TOTAL SHEAR LOAD TO BE TRANSFERED TO LATERAL RESISTING ELEMENT BY 6 kN 
AND ROUND UP BY ONE PLATE. DISTRIBUTE PLATES EQUALLY ALONG LENGTH OF STRUCTURAL STEEL MEMBER. 

2.

ALTERNATE  SHEAR PLATE CONNECTION BETWEEN HOLLOW CORE
PRECAST PLANKS AND STRUCTURAL STEEL SUPPORTS3.32b
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L150x100x8 + 
L125x125x8

90 BLOCK
90 VENEER

140 BLOCK

190 BLOCK

240 BLOCK

290 BLOCK

IT IS THE RESPONSIBILITY OF THE STRUCTURAL STEEL CONTRACTOR TO READ THIS SCHEDULE IN CONJUNCTION 
WITH ARCHITECTURAL AND MECHANICAL DRAWINGS TO DETEMINE SIZE AND LOCATION OF LINTELS IN NON-LOAD 
BEARING WALLS. OPENINGS IN NON-LOAD BEARING WALLS ARE NOT SHOWN ON STRUCTURAL DRAWINGS.

WELD BACK TO BACK ANGLES AT 400 c/c ON TOP AND BOTTOM OF LINTEL. FIRST WELD TO BE 75 FROM ENDS 
OF ANGLES.

ALL EXTERIOR LINTELS SUPPORTING BRICK VENEER TO BE HOT DIPPED GALVANIZED AFTER FABRICATION.

CONNECT ALL LINTELS TO COLUMNS WHEN THERE IS LESS THAN 300 BETWEEN EDGE OF ROUGH OPENING AND 
STEEL COLUMN FACE.

FILL BLOCKS AROUND STEEL LINTELS IN CONCRETE BLOCK WALLS SOLID WITH GROUT.

WHEN 600 OR LESS TO NEXT ROUGH OPENING, PLACE 2-15M VERTICAL IN CENTRE CORE OF PIER BETWEEN 
OPENINGS AND FILL PIER SOLID.

1.

2.

3.

4.

L90x90x6 L100x90x8 L125x90x8 L125x90x10

2-L65x65x6 2-L90x65x6 2-L90x65x8 2-L90x65x10

LLV

65 LEGS
HORIZ.

2-L90x90x6 2-L100x90x8 2-L125x90x10 90 LEGS
HORIZ.

L100x75x6 + 
L125x75x6

100 AND 125
LEGS HORIZ.

2-L90x75x6

L100x100x6 
+ L125x75x6

L100x100x8 + 
L125x90x8

3-L90x90x6 3-L100x90x8 3-L125x90x10 90 LEGS
HORIZ.

3-L90x75x6

5.

6.

WALL
THICKNESS

CLEAR SPAN OF ROUGH MASONRY OPENING

UP TO 1220 1221 to 1800 1801 to 2360 2361 to 3050
DETAIL

STRUCTURAL STEEL LINTELS FOR NON-LOAD BEARING
CONCRETE BLOCK WALLS AND BRICK VENEER5.01

ELEVATION OF STEEL LINTEL

SEE DETAIL IN
SCHEDULE ABOVE

1-15M VERTICAL CONTINUOUS IN CORE 
ADJACENT TO LINTEL BEARING

FILL MASONRY SOLID 
WITH GROUT BELOW 
BEARING TO SLAB

STEEL LINTEL BEHIND AS 
SPECIFIED IN SCHEDULE ABOVE

ROUGH MASONRY OPENING

200 200

USE STEEL 
PACKING PLATES 

AT BEARING 
LOCATION TO 
LEVEL LINTEL

PROVIDE UPSIDEDOWN 
LINTEL COURSE OR CUT 
WEB OF BLOCK AROUND 
VERT. LEGS OF LINTEL

SECTION OF
STEEL LINTEL

5050

50

50

NOTES:

STEEL FABRICATOR TO COORDINATE LOCATION OF MASONRY ANCHORS WITH BLOCK COURSING ON ARCH. DWGS.

BLOCK PILASTERS MAY BE REQUIRED TO FIRE RATE THE STEEL COLUMN - REFER TO ARCH. DRAWINGS FOR 
COLUMN PLAN DETAILS.

SEE PLANS FOR COLUMN SIZES. SEE ARCH. DRAWINGS FOR WALL LOCATION RELATIVE TO COLUMN.

1.

2.

3.

MASONRY ANCHORAGE TO STEEL COLUMNS4.05

W-SECTION
HSS SHAPE

INTERIOR WALL

EXTERIOR WALL

INTERIOR WALL

ISOLATED COLUMN

8mm∅ KNURLED BENT ROD HOT 
DIPPED GALVANIZED AND WELDED 
TO COLUMN FACE @ 600 o/c BY 
STEEL FABRICATOR

6mm CLEAR

75

6mm∅ ADJUSTABLE ANCHORS
(BY MASONRY CONTRACTOR) HOT DIPPED 
GALVANIZED AFTER
FABRICATION. FOR EXTERIOR WALL ONLY

BLOCK PILASTER (IF ANY -
SEE ARCH. DRAWINGS)

BRICK 
VENEER

LAP 200 MIN WITH HORIZ.
MASONRY REINFORCING

5mm∅ KNURLED BENT WIRE 
EVERY SECOND COURSE. 
ALTERNATE WITH STEEL TO 
BLOCK ANCHORS

SET ANCHORS IN A FULL 
BED OF MORTAR. FILL 
CORE SOLID AT ANCHORS

BLOCK PILASTER (IF ANY -
SEE ARCH. DRAWINGS)

LAP 200 MIN WITH HORIZ.
MASONRY REINFORCING

FILL SOLID ALL VOIDS 
BETWEEN STEEL COLUMN 
AND MASONRY

5mm∅ KNURLED BENT WIRE 
EVERY SECOND COURSE

FILL SOLID ALL VOIDS 
BETWEEN STEEL COLUMN 

AND MASONRY

FILL SOLID ALL VOIDS 
BETWEEN STEEL COLUMN 
AND MASONRY

BLOCK CONTROL JOINT 
CENTRED ON COLUMN 

EACH SIDE

LAP 200 MIN WITH HORIZ.
MASONRY REINFORCING

SET ANCHORS IN A FULL BED 
OF MORTAR. FILL CORE SOLID 
AT ANCHORS

L100x75x6.4 LLV x 150 LONG 
@ 1800 o/c STAGGERED 
EACH SIDE OF WALL, ALSO 
SEE NOTE #6

C BEAML

C WALLL

UNLESS NOTED OTHERWISE FILL 
DEFLECTION GAP SOLID WITH 
COMPRESSIBLE FIRESTOPPING 
AT RATED WALLS

CONCRETE BLOCK WALL

STEEL BEAM (SEE PLAN)

15M DEFORMED NELSON BARS x 
600 LONG @ 800 o/c WELDED 
TO TOP FLANGE OF BEAM

PLACE FACESHELLS IN BEAM WEB 
AS DIRECTED BY ARCH. DRAWINGS

MASONRY ANCHORS (SEE ABOVE)

15M BAR x 200 LONG @ 600 
o/c MAX PLACED INTO TOP OF 
WALL THROUGH HOLE IN BOTTOM 
FLANGE OF BEAM

NOTES:

1. STEEL FABRICATOR TO REFER TO ARCH. DRAWINGS TO DETERMINE POSITION OF CONCRETE BLOCK WALL IN 
RELATION TO BEAM CENTRELINE FOR PLACEMENT OF LATERAL SUPPORT ANGLES ON BOTTOM FLANGE. (SEE 
DETAIL 'A' ABOVE)

REFER TO DETAIL 'A' ABOVE - STEEL BEAMS WHICH SUPPORT TOP OF BLOCK WALLS AT THE EXTERIOR OF THE 
BUILDING REQUIRE THE BOTTOM FLANGE TO BE LATERALLY SUPPORTED TO THE STRUCTURE ABOVE - SEE PLAN 
FOR DETAILS.

MASONRY CONTRACTOR TO FILL SOLID ALL CORES CONTAINING VERTICAL REINFORCING BARS.

STEEL FABRICATOR TO PROVIDE SHOP DRILLED HOLES IN BOTTOM FLANGE OF BEAM FOR PLACEMENT OF BARS 
AS SHOWN IN DETAIL 'B' ABOVE.

REFER TO DETAIL 'B' ABOVE - SEE ARCHITECTS DRAWINGS FOR TREATMENT OF DEFLECTION GAP ON FACE OF 
WALL EXPOSED TO VIEW.

AT LOCATIONS WHERE OPENINGS EXTEND TO THE U/S STEEL BEAM, PROVIDE CLIP ANGLES EACH SIDE OF WALL 
WITHIN 6" OF EDGE OF OPENING (2 CLIPS MINIMUM ON EACH SIDE OF EACH SECTION OF WALL).

2.

3.

4.

5.

FILL CORE CONTAINING DOWEL 
SOLID. USE METAL LATH AS REQ'DUNLESS NOTED OTHERWISE PROVIDE 

40 DEFLECTION GAP BELOW BEAM 
(FILL WITH COMPRESSIBLE 

FIRESTOPPING AT RATED WALLS)

6mm CONTINUOUS PLATE FOR 
SUPPORT OF WALL ABOVE

FA
C
E 
O
F 
W
AL
L

EX
P
O
SE
D
 
TO
 
VI
EW

FACESHELL IF EXPOSED TO VIEW

MASONRY ANCHORAGE TO STEEL BEAMS4.06

DETAIL A

DETAIL B

W-SECTION BEAM

6mm CLEAR

75

8mm∅ KNURLED BENT ROD HOT DIPPED 
GALVANIZED AND WELDED TO COLUMN FACE @ 

600 o/c BY STEEL FABRICATOR
6mm∅ ADJUSTABLE ANCHORS (BY MASONRY 

CONTRACTOR) HOT DIPPED GALVANIZED AFTER 
FABRICATION. FOR EXTERIOR WALL ONLY

25 
MA
X

SEE
ARCH.

40
 G

AP

15M BAR INTO TOP OF BLOCK 
WALL BELOW (SEE NOTE #4)

ROOF OR SLAB ABOVE

25
 M

IN

12

TOP OF WALL 
NOT VISIBLE

BEAM EMBEDDED 
IN BLOCK WALL

6.

MAXIMUM DISTANCE FROM END OF ANY WALL TO FIRST LATERAL SUPPORT IS 900.

MAXIMUM DISTANCE FROM RETURN WALL TO FIRST LATERAL SUPPORT IS 1800 IF RETURN WALL IS LONGER THAN 
900 (OTHERWISE SEE NOTE #1).

FILL ALL DEFLECTION GAPS WITH APPROVED COMPRESSIBLE FILLER.  ENSURE THE MATERIAL IS CONSISTENT WITH 
THE ARCH. DRAWINGS AND SPECIFICATIONS FOR FIRE RATED WALLS.

DETAILS SHOWN ABOVE CAN BE USED WITH STEEL ROOF BEAMS IN PLACE OF OWSJ'S AT ROOF LEVEL. 
(OTHERWISE SEE TYPICAL DETAIL 4.08 FOR ACHORAGE OF PARTITIONS TO u/s OF CONCRETE)

25 COMPRESSIBLE FILLER 
(SEE NOTE #3)

L50x50x4.8 FIELD WELDED TO 
OWSJ's @ 1800 c/c ALONG 
LENGTH OF PARTITION WALL

L50x50x4.8 x 300 LONG FIELD 
WELDED TO TOP OF EACH L50x50 
EACH SIDE OF WALL

BLOCK PARTITION WALL (SEE ARCH. 
DRAWINGS FOR LOCATION)

CONTINUE BLOCK WALL TO UNDERSIDE OF 
ROOF/FLOOR ABOVE AS DIRECTED ON 

ARCH. DRAWINGS

HSS 25x25x3.2 x 400 LONG @ 1800 o/c 
MAX ALONG LENGTH OF WALL FIELD WELDED 

TO u/s OF OWSJ

L50x50x4.8 FIELD WELDED TO 
OWSJ's @ 1800 o/c ALONG 
LENGTH OF PARTITION WALL

L50x50x4.8 x 300 LONG FIELD WELDED TO TOP 
OF EACH L50x50 EACH SIDE OF WALL

BLOCK PARTITION WALL (SEE
ARCH. DRAWINGS FOR LOCATION)

25 COMPRESSIBLE FILLER 
(SEE NOTE #3)

L50x50x4.8 x 300 LONG FIELD 
WELDED TO U/S OF EACH OWSJ 
ALONG LENGTH OF WALL

BLOCK PARTITION WALL (SEE 
ARCH. DRAWINGS FOR LOCATION)

PROVIDE 25 DEFLECTION GAP BELOW 
EACH STEEL MEMBE (SEE NOTE #3)

PROVIDE 25 DEFLECTION GAP BELOW ALL 
STEEL MEMBERS (SEE NOTE #3)

PROVIDE 25 DEFLECTION GAP BELOW 
TOP AND BOTTOM CHORD, AND JOIST 
DIAGONALS (SEE NOTE #3)

1.

2.

3.

4.

MASONRY PARTITION SUPPORT AT OWSJ4.07

1. PARTITION PARALLEL TO 
OWSJ's (BETWEEN OWSJ's)

2. PARTITION PARALLEL TO OWSJ's 
(COINCIDENT WITH OWSJ)

3. PARTITION PERPENDICULAR TO OWSJ's

18
00

75

10
0

10mm∅ HOLE SHOP DRILLED 
INTO HORIZONTAL LEG OF 
ANGLE (OR BENT PLATE)

CONCRETE SLAB OR PRECAST PLANK

L100x75x6.4 LLV ANCHORED
TO CONCRETE WITH 2-6mm∅ HILTI 
KWIK-CON II+ WITH 25 MINIMUM 
EMBEDMENT INTO CONCRETE

NOTE #2

WOOD 
BLOCKING 
AT HIGH
FLUTE

CONCRETE ON STEEL DECK

ANGLE
BEYOND

6

PL 100x6x150 (WELD 
AFTER BLOCK INSTALLED)

6x150 WIDE BENT PLATE @ 900 
o/c FASTENED TO u/s OF 
BEAM/SLAB WITH 2-6mm∅ HILTI 
KWIK-CON II+ ANCHORS WITH 25 
MINIMUM EMBEDMENT INTO 
CONCRETE. (SEE DETAIL #4 FOR 
HOLE CONFIGURATION)

150 LONG
75

50

10
0

NOTES:

LATERAL SUPPORT ANGLES TO BE FABRICATED 
BY STRUCTURAL STEEL CONTRACTOR AND 
INSTALLED BY MASONRY CONTRACTOR.

FILL ALL DEFLECTION GAPS WITH APPROVED 
COMPRESSIBLE FILLER. ENSURE THE MATERIAL 
IS CONSISTENT WITH THE ARCH. DRAWINGS AND 
SPECIFICATIONS FOR FIRE RATED WALLS.

PROVIDE MINIMUM EDGE DISTANCE TO ANCHOR 
OF 50 FOR APPLICATION WITH CONCRETE 
BEAMS. REPORT EDGE DISTANCE OF LESS THAN 
50 TO STRUCTURAL CONSULTANT.

DO NOT USE DETAIL #2 WITH STEEL ROOF DECK 
ONLY. SEE TYPICAL DETAIL 4.07 FOR LATERAL 
SUPPORT OF CONCRETE BLOCK PARTITIONS AT 
STEEL ROOF DECKS.

AT LOCATIONS WHERE OPENINGS EXTEND TO THE 
U/S BEAM, SLAB, OR DECK, PROVIDE CLIP 
ANGLES EACH SIDE OF WALL WITHIN 6" OF 
EDGE OF OPENING. (2 CLIPS MINIMUM ON EACH 
SIDE OF EACH SECTION OF WALL)

1.

2.

3.

4.

LATERAL SUPPORT OF CONCRETE BLOCK PARTITION 
AT CONCRETE SLAB/DECK4.08

2. BLOCK PARTITION SUPPORTED AT 
CONCRETE SLAB ON STEEL FLOOR DECK

3. ANGLE SPACING AT INTERIOR PARTITION 4. ANGLE CONFIGURATION

5. EXTERIOR BLOCK PARTITION 
SUPPORTED AT CONCRETE SLAB/BEAM

1. BLOCK PARTITION SUPPORTED AT 
CONCRETE SLAB OR PRECAST PLANK

25
 M

IN

25
 M

IN

NOTE #3

NOTE #2

18
00

5.

OWSJ OR ROOF BEAM

OWSJ OR ROOF BEAM

L90x90x6

L90x90x6

L9
0x
90
x6

L9
0x
90
x6

OWSJ OR ROOF BEAM

OWSJ OR ROOF BEAM

L90x90x6

L90x90x6

L9
0x
90
x6

L9
0x
90
x6

C
15
0x
12
 L
O
C
AT
ED
 A
T 

TO
P 

C
H
O
RD

 P
AN
EL
 

PO
IN
T 
O
F 
O
W
SJ

C
15
0x
12
 L
O
C
AT
ED
 A
T 

TO
P 

C
H
O
RD

 P
AN
EL
 

PO
IN
T 
O
F 
O
W
SJ

NOTES:

1. UNLESS NOTED OTHERWISE ON PLAN, PROVIDE FRAMING AROUND OPENINGS IN STEEL ROOF DECK AS 
SHOWN ABOVE.

READ THIS DETAIL IN CONJUNCTION WITH THE STRUCTURAL, ARCHITECTURAL AND MECHANICAL ROOFTOP 
PLANS TO DETERMINE SIZE AND LOCATION OF OPENINGS THROUGH STEEL ROOF DECK.

STRUCTURAL STEEL FABRICATOR TO PROVIDE STRUCTURAL STEEL FOR FRAMING OPENINGS IN ROOF DECK. 
DECK SUPPLIER TO INSTALL FRAMING FOR #1 ABOVE. STRUCTURAL STEEL ERECTOR TO INSTALL FRAMING 
FOR #2 AND #3 ABOVE.

2.

3.

OPENINGS IN STEEL ROOF DECK5.02

1. OPENINGS 200 TO 360 WIDE

2. OPENINGS WIDER THAN 360 AND JOISTS SPACED @ 1650 OR LESS

3. OPENINGS WIDER THAN 360 AND JOISTS SPACED @ 1651 TO 3100

16
51
 T
O 

31
00
 o
/c

≤
 1

65
0 

o/
c

WIDTH OF
OPENING

EXTEND ANGLES TO CONNECT TO A MIN. OF TWO
FULL FLUTES OF DECK EACH SIDE OF OPENING

WIDTH OF OPENING

WIDTH OF OPENING

L65x65x5 EACH SIDE OF 
OPENING (BOLTED OR 

WELDED TWO FLUTES EACH 
SIDE OF OPENING BY DECK 

CONTRACTOR)

4082 Portage Rd., Unit 1  
Niagara Falls,  ON,  L2E 6A3

T | 905-357-2030    
W | www.vbands.com
E | al@vbands.com

DRAWINGS ARE NOT VALID FOR CONSTRUCTION UNTIL SEALED AND 
SIGNED BY THE ARCHITECT.

DO NOT SCALE DRAWINGS.  REPORT ALL DISCREPANCIES TO THE 
ARCHITECT BEFORE PROCEEDING.  ALL DRAWINGS AND DESIGNS 
REMAIN THE PROPERTY OF THE ARCHITECT, AND ARE PROTECTED 
UNDER COPYRIGHT.  

THESE DESIGN DOCUMENTS ARE PREPARED SOLELY FOR THE USE 
BY THE PARTY WITH WHOM THE DESIGN PROFESSIONAL HAS 
ENTERED INTO A CONTRACT AND THERE ARE NO REPRESENTATIONS 
OF ANY KIND MADE BY THE DESIGN PROFESSIONAL TO ANY PARTY 
WITH WHOM THE DESIGN PROFESSIONAL HAS NOT ENTERED INTO A 
CONTRACT.
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PROVIDE L100x100x8 PERIMETER 
ANGLE WELDED TO EACH JOIST 
(UNLESS NOTED OTHERWISE ON PLAN)

EXTEND JOIST BOTTOM CHORD 
AND CONNECT TO BEAM (OR 
EXTENSION THEREOF) WHEN 
INDICATED AS 'TJ' ON PLAN

STEEL BEAM 
(SEE PLAN)

PROVIDE CROSS BRIDGING THIS BAY IF 
SPECIFICALLY SHOWN ON STRUCTURAL 
DRAWINGS OR JOIST DRAWINGS

TOP CHORD BRIDGING

BOTTOM CHORD 
BRIDGING

CONNECT TO 
TOP FLANGE 
OF BEAM

PROVIDE HSS WITH DEPTH 
TO MATCH JOIST SHOE 
CONTINUOUS (OR BETWEEN 
JOISTS) TO SUPPORT STEEL 
ROOF DECK (4mm MIN 
WALL THICKNESS)

LIGHT GAUGE METAL CLOSURE 
CHANNEL (BY DECK SUPPLIER) 
CONTINUOUS AT DECK CHANGE.

NOTES:

READ THIS DETAIL IN CONJUNCTION 
WITH THE FLOOR/ROOF FRAMING 
PLANS.

STEEL DETAILER/FABRICATOR AND JOIST 
FABRICATOR TO COORDINATE JOIST 
SHOE DEPTH, ETC. FOR THE 
PRODUCTION OF SHOP DRAWINGS AND 
FABRICATION DETAILS.

ROOF JOISTS MAY BE SLOPED TO 
ROOF DRAINS (SEE ROOF FRAMING 
PLAN). PROVIDE JOIST SHOES THAT 
ALLOW A SLOPED JOIST WHILE THE 
SHOES BEAR EVENLY ON THE FLAT 
TOP FLANGE OF THE STEEL BEAM.

SEE TYPICAL DETAIL 4.06 FOR STEEL 
BEAMS LOCATED WITHIN CONCRETE 
BLOCK WALLS.

AS MUCH AS POSSIBLE, ENSURE THAT 
JOISTS (OR JOISTS AND STEEL 
PURLINS) BEARING ON OPPOSITE SIDES 
OF A STEEL GIRDER BEAM DO NOT 
HAVE CONCURRENT BEARING POINTS.

STEEL JOIST 
BEYOND (SEE 
NOTE #5)

1.

2.

3.

4.

5.

PROVIDE BRIDGING 
BRACE THIS BAY

STEEL JOISTS SUPPORTED ON STEEL BEAMS5.05

1. FLOOR/ROOF JOIST BEARING ON STEEL BEAM

2. JOIST PARALLEL TO BEAM

3. DECK SPAN CHANGE AT BEAM
SUPPORTING JOIST

4. STEEL PURLIN SUPPORTED AT
LOWER GIRDER BEAM

200 MIN.

JO
IS
T 
SH

OE
DE
PT
H

SHOE TYPE BEARING CONNECTION 
FOR STEEL BEAM SUPPORTED ON 

LOWERED GIRDER. DESIGN FOR 
REACTION FORCE SHOWN ON 

PLAN AND/OR SCHEDULES

JOIST SPACINGSLOPE BRIDGING 
AS REQ'D

6 100

JO
IS
T

RE
AC

TI
O
NLENGTH OF BEARING OF JOIST SHOE 

ON SUPPORT ANGLE (65 MINIMUM -
CSA/CAN S16.1 16.6.12.3).

EFFECTIVE ECCENTRICITY FOR DESIGN 
OF SUPPORT ANGLE TO COLUMN 
CONNECTION = (0.5 x NOTE #1 + 
12) MAXIMUM.

CISC TABLES FOR SEATED BEAM SHEAR CONNECTIONS ARE NOT 
APPLICABLE FOR THE DESIGN OF THE SUPPORT ANGLE 
CONNECTION. THE ECCENTRICITIES USED IN THESE TABLES 
EMPLOY VALUES MUCH SMALLER THAN CALCULATED IN NOTE #2.

DESIGN FOR TOP CHORD OF JOIST AT END PANEL TO ACCOUNT 
FOR ECCENTRICITY BETWEEN INTERSECTION OF NEUTRAL AXES 
(N.A.) OF TOP CHORD & WEB MEMBER AND THE LOCATION OF 
THE JOIST REACTION ACTING AT THE CENTRE OF BEARING. (SEE 
CSA/CAN S16.1-16.6.12.4)

EFFECTIVE ECCENTRICITY FOR SUPPORT ANGLE TO COLUMN 
CONNECTION IS NOT TO BE EXCEEDED AS SPECIFIED IN NOTE 
#2. STRUCTURAL CONSULTANT MUST BE NOTIFIED IF THIS 
DIMENSION CANNOT BE MAINTAINED.

SUPPORT 
ANGLE

1.

2.

3.

4.

5.

5.06 OPEN WEB STEEL JOIST SUPPORTED AT STEEL COLUMN

ELEVATION

A

DETAIL 'A'

N.A. TOP CHORD

N.A. WEB

13mm
MAX.

NOTE #2

NOTE #1

TOP FLANGE OF BEAM OR 
TOP CHORD OF JOIST.

L40x40x3 CONTINUOUS WELDED TO PERIMETER 
ANGLE AT 300 o/c BY DECK CONTRACTOR (IN 

AREAS WHERE A 76mm DECK IS USED INSTALL A 
L76x50x5 LONG LEG VERTICAL)

HIGH FLUTE TERMINATING AT PERIMETER 
ANGLE. WELD TO L40x40

PERIMETER ANGLE (SEE PLAN). BUTT WELD 
ANGLES TOGETHER AT SPLICE LOCATIONS TO 

DEVELOP FULL COMPRESSION CAPACITY OF ANGLE

TYPICAL DECK CLOSURE DETAIL WHERE HIGH FLUTE DOES NOT CLOSE 
WITH PERIMETER ANGLE5.07

3 40@400

3 40@400

STEEL SUPPORT BEAM
BELOW PRECAST

EDGE OF PRECAST
CONCRETE PLANKS

PRECAST SUPPORT 
ANGLES (SEE NOTE #1)

STEEL COLUMN
(SEE NOTE #5)

NOTE #3

PRECAST SUPPORT 
ANGLES (SEE NOTE 
#1)

NOTE #2STEEL COLUMN
(SEE NOTE #5)

SPAN OF PRECAST

WHERE PRECAST CONCRETE FLOOR/ROOF PLANK SPAN(S) TERMINATE AT A STEEL COLUMN, PROVIDE 
L152x89x8.0 LLH STEEL SUPPORT ANGLES WELDED TO FACE OF COLUMN AS SHOWN. NOTE THAT ANGLE MAY 
BE REQUIRED ONLY ON ONE SIDE OF COLUMN. SEE FRAMING PLANS TO DETERMINE NUMBER OF ANGLES 
REQUIRED AT EACH STEEL COLUMN.

IF LENGTH OF PRECAST PLANK BEING SUPPORTED IS 9000mm OR GREATER, ADD 6.4mm STIFFENERS AT ⅓
SPAN OF STEEL ANGLE. SEE FRAMING PLAN TO DETERMINE LENGTH OF PRECAST CONCRETE PLANK BEING 
SUPPORTED BY ANGLE.

IF CONCRETE COLUMN TERMINATES AT LEVEL OF PRECAST CONCRETE FLOOR/ROOF SLABS TO BE SUPPORTED, 
EXTEND COLUMN ABOVE UNDERSIDE OF PRECAST PLANKS TO WITHIN 30mm OF TOP OF PRECAST ELEVATION.  
NOTE THAT PRECAST CONCRETE SLAB FABRICATOR MUST NOTCH AROUND COLUMN REGARDLESS OF WHETHER 
COLUMN CONTINUES ABOVE PRECAST.

IF NOT CONCRETE TOPPING PRESENT, PRECAST CONCRETE PLANK ERECTOR TO FULLY GROUT AROUND STEEL 
COLUMN AS SHOWN. PROVIDE FORMWORK AT UNDERSIDE OF PRECAST AS REQUIRED TO SUPPORT WET GROUT 
AROUND COLUMN. IF CONCRETE TOPPING IS PRESENT, CONCRETE FORMING CONTRACTOR TO ENSURE THAT 
COLUMN IS FULLY SURROUNDED BY CONCRETE AS SHOWN.

W-SECTION COLUMN SHOWN - TYPICAL DETAIL IS SIMILAR FOR HSS COLUMN SECTIONS.

1.

2.

3.

4.

5.

5.10 SUPPORT OF PRECAST CONCRETE PLANKS AT STEEL COLUMNS

A A

PLAN SECTION A-A

NOTE #4
35 MIN. NO

TE
 #

3

NOTE #4

NOTE #2

NOTES:

PROVIDE L100x100x8 PERIMETER ANGLE 
WELDED TO EACH BEAM (UNLESS 
NOTED OTHERWISE ON PLAN)

FULLY GROUT CORE WITH A.BOLT. (USE 
METAL LATH BELOW AS REQUIRED)

BEARING PLATE (SEE PLAN FOR SIZE). 
PROVIDE 20∅ x 300 LONG A. BOLT WITH 50 
HOOK UNLESS NOTED OTHERWISE ON PLAN. 

SUPPLIED BY STEEL FABRICATOR AND 
INSTALLED BY MASONRY CONTRACTOR

BLOCK PARAPET (IF ANY) FILLED SOLID 
WITH GROUT. SEE ARCH. DWGS.

SEE DETAIL #1 ABOVE

SLOPE BEAM AS SHOWN ON PLAN

BEARING PLATE (SEE PLAN FOR SIZE). 
PROVIDE 20mm∅ x 600 LONG A. BOLT WITH 
50 HOOK UNLESS NOTED OTHERWISE ON 
PLAN. SUPPLIED BY STEEL FABRICATOR AND 
INSTALLED BY MASONRY CONTRACTOR

PROVIDE 15M (FULL HEIGHT) IN SAME 
CORE AS A. BOLT IN ADDITION TO 

VERTICAL BARS SPECIFIED ON PLAN

PACK ANY GAP BELOW BEAM FLANGE 
WITH STEEL SHIMS TO ENSURE EVEN 

BEARING ON PLATE BELOW

GROUT SOLID AROUND BEAM 
AFTER INSTALLATION (BY 
MASONRY CONTRACTOR)

GROUT SOLID AROUND BEAM 
AFTER INSTALLATION (BY MASONRY 
CONTRACTOR)

SEE NOTE #5

NOTE: VERTICAL AND HORIZONTAL 
REINFORCING IN CONCRETE 

BLOCK WALL NOT SHOWN. FULLY 
GROUT ALL REINFORCED CORES

SEE NOTE #5

READ THIS DETAIL IN CONJUNCTION WITH FLOOR AND ROOF FRAMING PLANS AND ANY BEARING PLATE 
SCHEDULES.

ROOF BEAM IS CLASSIFIED AS ANY BEAM SUBJECTED TO WIND UPLIFT LOADS.

15M REINFORCING BAR SHOWN IN WALL OF DETAIL #2 IS IN ADDITION TO THE VERTICAL WALL REINFORCING 
INDICATED ON PLAN. GENERAL CONTRACTOR TO LAYOUT LOCATION OF ALL BEARING PLATES FOR MASONRY 
CONTRACTOR FOR CORRECT PLACEMENT OF THIS EXTRA 15M BAR.

MASONRY CONTRACTOR TO SET ALL BEAM BASEPLATES LEVEL IN A BED OF MORTAR.  FILL CORES BELOW 
BEARING PLATE SOLID AS SHOWN IN DETAILS.

SEE ARCHITECTURAL DETAILS TO DETERMINE IF FACE OF WALL IS EXPOSED. IF EXPOSED, USE FACESHELLS AS 
REQUIRED AT BEAM POCKET TO MAINTAIN COURSING AND AND FULL BLOCK PLACEMENT.

1.

2.

3.

4.

5.

STEEL BEAMS SUPPORTED ON CONCRETE BLOCK WALLS5.11

1. FLOOR BEAM BEARING ON CONCRETE BLOCK WALL

2. ROOF BEAM BEARING ON CONCRETE BLOCK WALL

6 50

50 MIN.

100 MIN.

6 100

PROVIDE CROSS BRIDGING IN 
BAY EACH SIDE OF BRIDGING 
LINE INTERRUPTION

TOP CHORD 
BRIDGING

BOTTOM 
CHORD 
BRIDGING

IF POSSIBLE RUN TOP CHORD 
BRIDGING CONTINUOUS

ROOF OR FLOOR

MECHANICAL DUCT, MECHANICAL EQUIPMENT, 
LIGHT FIXTURE, OR OTHER OBSTACLE 

INTERRUPTING BRIDGING LINE.

NOTES:

READ THIS DETAIL IN CONJUNCTION WITH THE FLOOR/ROOF FRAMING PLANS.

STEEL JOIST CONTRACTOR TO REVIEW MECHANICAL AND ELECTRICAL DRAWINGS TO DETERMINE LOCATIONS WHERE 
BOTTOM CHORD HORIZONTAL BRIDGING WILL BE INTERRUPTED BY LIGHTS, DUCTS, OR OTHER EQUIPMENT.

THE GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR DISTRIBUTION OF JOIST SHOP DRAWINGS TO MECHANICAL 
AND ELECTRICAL TRADES FOR CONFIRMATION ON LOCATIONS WHERE LIGHTS, DUCTS, OR OTHER EQUIPMENT 
INTERRUPT BRIGING LINES.

1.

2.

3.

DUCT OR OTHER MECH. OR ELECT. CONFLICT WITH JOIST BRIDGING5.13

JOIST SPACING

HORIZONTAL GIRTS SEE 
FRAMING ELEVATIONS, PLANS 

AND SECTIONS FOR SIZE AND 
SPACING.

STEEL JAMB MEMBER REFER TO 
PLANS AND SECTION DRAWINGS 
FOR SIZE

OVERHEAD DOOR OPENING

GIRT OR UNDERSIDE 
OF ROOF BEAM

TYPICAL STEEL JAMB EXTENSION A . 
IF DRAWINGS DO NOT INDICATE JAMB 
EXTENSION SIZE PROVIDE EXTENSION 
BASED ON TABLE BELOW

WHERE MOTORIZED DOORS ARE 
USED PROVIDE ADDITIONAL 
FRAMING MEMBER B FOR SUPPORT 
OF MOTOR. COORDINATE LOCATION 
WITH DOOR SUPPLIER

AT SPRING LOCATION FOR OVERHEAD 
DOOR PROVIDE SUPPORT MEMBERS C 
FOR CENTRE SPRING BRACKET. SIZE 

OF MEMBERS TO BE BASED ON SPAN 
TABLE BELOW

150x10x150 PLATE WELDED TO 
MEMBERS C FOR SUPPORT OF 

SPRING BRACKET. CONFIRM SIZE 
WITH DOOR SUPPLIER

10mm PLATE FOR SUPPORT OF 
OVERHEAD DOOR MOTOR. ALLOW FOR 
300x400 PLATE AND CONFIRM FINAL 
SIZE AND LOCATION WITH DOOR 
SUPPLIER PRIOR TO FABRICATION

REFER TO ARCHITECTURAL
DRAWINGS AND DOOR SCHEDULE 
FOR ELEVATION OF LIFT SPRING 
TO DETERMINE OVERALL HEIGHT 

OF JAMB EXTENSIONS A

MEMBER
MARK

MEMBER
NAME

SIZE FOR GIRT
SPACING

UP TO 1500

JAMB EXTENSION

MOTOR SUPPORT

SPRING SUPPORT

A

B

C

L100x100x6

L100x100x6

L100x100x6

C150x12

C150x12

C150x12

SIZE FOR GIRT
SPACING

UP TO 2400

SIZE FOR GIRT
SPACING

UP TO 4000

SIZE FOR GIRT
SPACING

UP TO 7000

C200x17

C200x17

C200x17

HSS 203x102x4.78

HSS 203x102x4.78

HSS 203x102x4.78

NOTES:

AT LOCATIONS WHERE MEMBERS A , B , AND C , ARE CONNECTED TO UNDERSIDE OF ROOF BEAM PROVIDE 
VERTICALLY SLOTTED CONNECTION.

REFER TO ARCHITECTURAL DRAWINGS AND ELECTRICAL DRAWINGS TO DETERMINE IF OVERHEAD DOORS ARE 
POWER OPERATED AND REQUIRE MOTOR SUPPORT FRAMING MEMBER C .

1.

2.

STEEL FRAMING FOR OVERHEAD DOOR HARDWARE5.14

ELEVATION DETAIL SHOWING ADDITIONAL STEEL FRAMING FOR 
OVERHEAD DOORS IN STEEL BUILDINGS WITH STEEL GIRT 

SYSTEMS

A

A

A

A
C C B

4082 Portage Rd., Unit 1  
Niagara Falls,  ON,  L2E 6A3

T | 905-357-2030    
W | www.vbands.com
E | al@vbands.com

DRAWINGS ARE NOT VALID FOR CONSTRUCTION UNTIL SEALED AND 
SIGNED BY THE ARCHITECT.

DO NOT SCALE DRAWINGS.  REPORT ALL DISCREPANCIES TO THE 
ARCHITECT BEFORE PROCEEDING.  ALL DRAWINGS AND DESIGNS 
REMAIN THE PROPERTY OF THE ARCHITECT, AND ARE PROTECTED 
UNDER COPYRIGHT.  

THESE DESIGN DOCUMENTS ARE PREPARED SOLELY FOR THE USE 
BY THE PARTY WITH WHOM THE DESIGN PROFESSIONAL HAS 
ENTERED INTO A CONTRACT AND THERE ARE NO REPRESENTATIONS 
OF ANY KIND MADE BY THE DESIGN PROFESSIONAL TO ANY PARTY 
WITH WHOM THE DESIGN PROFESSIONAL HAS NOT ENTERED INTO A 
CONTRACT.
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