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1.0 INTRODUCTION

In accordance with written authorization dated August 1, 2017, from Ms. Sepideh
Majdi, of Town of Newmarket, a geotechnical investigation was carried out at

16780 Yonge Street, in the Town of Newmarket, for an existing residential property.

The purpose of the investigation was to reveal the subsurface conditions and to

determine the engineering properties of the disclosed soils.

The findings and resulting geotechnical recommendations are presented in this

Report.
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2.0 SITE AND PROJECT DESCRIPTION

The Town of Newmarket is situated on Schomberg Lake (glacial) plain where drift

has been partly eroded and filled, in places, with lacustrine clay, silt and sand.

The investigated site is situated at the northwest corner of Mulock Drive and Yonge
Street, in the Town of Newmarket. The site area is occupied by a residential home
and the area is generally grass-covered with trees. The ground surface is relatively

flat and level, with minor undulations.
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3.0 FIELD WORK

The geotechnical field work, consisting of 5 boreholes (Borehole Nos. 1, 6, 7, 8 and
9) to depths of 6.6 m and 6.7 m, was performed on September 1, 2017, at the
locations shown on the Borehole Location Plan, Drawing No. 1. One monitoring

well was installed at Borehole 1 for future groundwater monitoring.

The holes were advanced at intervals to the sampling depths by a truck-mounted,
continuous-flight power-auger machine equipped for soil sampling. Standard
Penetration Tests, using the procedures described on the enclosed “List of
Abbreviations and Terms”, were performed at the sampling depths. The test results
are recorded as the Standard Penetration Resistance (or ‘N’ values) of the subsoil.
The relative density of the granular strata and the consistency of the cohesive strata
are inferred from the *‘N’ values. Split-spoon samples were recovered for soil

classification and laboratory testing.

The field work was supervised and the findings were recorded by a Geotechnical

Technician.

The sampling depths and the depths of the soil strata changes were referred to the

prevailing ground surface at each of the borehole locations.
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4.0 SUBSURFACE CONDITIONS

Detailed descriptions of the encountered subsurface conditions are presented on the
Borehole Logs, comprising Figures 1 to 5, inclusive. The revealed stratigraphy is
plotted on the Subsurface Profile, Drawing No. 2, and the engineering properties of

the disclosed soils are discussed herein.

This investigation has disclosed that beneath a veneer of topsoil, the site is generally

underlain by strata of silty clay, silt and sandy silt.

4.1 Topsoil (All Boreholes)

The revealed topsoil ranges from 25 to 43 cm thick. It is dark brown in colour,
indicating that it contains appreciable amounts of roots and humus. These materials
are unstable and compressible under loads; therefore, the topsoil is considered to be
void of engineering value. Due to its humus content, it may produce volatile gases
and generate an offensive odour under anaerobic conditions. Therefore, the topsoil
must not be buried below any structures or deeper than 1.2 m below the finished
grade, so it will not have an adverse impact on the environmental well-being of the

developed areas.

Since the topsoil is considered void of engineering value, it can only be used for
general landscaping and landscape contouring purposes. A fertility analysis can
determine the suitability of the topsoil as a planting material. In places, thicker

topsoil than that revealed by the boreholes may occur.
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4.2 Silty Clay (Boreholes 6, 8 and 9)

The silty clay stratum was encountered beneath a layer of silt and extends to the
maximum investigated depth at all above boreholes. The clay is laminated with wet

sand and silt seams and layers, showing that it is a lacustrine deposit.

The obtained ‘N’ values range from 16 to 31, with a median of 25 blows per 30 cm
of penetration, indicating that the consistency of the clay is stiff to very stiff, being
generally very stiff.

The Atterberg Limits of 2 representative samples and the water content of the
samples were determined. The results are plotted on the Borehole Log and
summarized below:

Liquid Limit 29% and 30%
Plastic Limit 16% and 17%
Natural Water Content 17% to 20% (median 19%)

The above results show that the clay is a cohesive material with low plasticity. The
natural water content values generally lie slightly above its plastic limits, confirming

the generally very stiff consistency of the clay as determined from the ‘N’ values.

Grain size analyses were performed on 2 samples of the silty clay; the results are

plotted on Figure 6.

Based on the above findings, the following engineering properties are deduced:
. High frost susceptibility and high soil-adfreezing potential.

. Low water erodibility.





¢
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. Low permeability, with an estimated coefficient of permeability of
10" cm/sec, an estimated percolation rate of over 80 min/cm, and runoff
coefficients of:

Slope
0% - 2% 0.15
2% - 6% 0.20
6% + 0.28
. A cohesive-frictional soil, its shear strength is derived from consistency and

augmented by the internal friction of the silt. Its shear strength is moisture
dependent.

. The clay will be prone to sloughing if it is exposed for prolonged periods in
steep cuts. This would generally be initiated by infiltrating precipitation or
groundwater seeping out from the silt and fine sand layers.

. A very poor pavement-supportive material, with an estimated California
Bearing Ratio (CBR) value of 3% or less.

. Moderately high corrosivity to buried metal, with an estimated electrical

resistivity of 2500 ohm-cm.

Silt and_Sandy Silt (All Boreholes)

The silt deposits were encountered at various depths and extends to the maximum
depth at Boreholes 1 and 7. The silt is laminated with seams and layers of silty clay
and fine sand. The laminated structure shows that the silt is a glaciolacustrine

deposit.

The natural water content values of the silts range from 6% to 24%, with a median of
19%, indicating it is in a moist to wet condition. The wet samples are water bearing

and became highly dilatant when shaken by hand.
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The obtained ‘N’ values range from 3 to 65, with a median of 20 blows per 30 cm of
penetration, indicating that the relative density of the silts is loose to very dense,

being generally compact.

A grain size analysis was performed on 1 representative sample of the silt and the

result is plotted on Figure 7.

Based on the above findings, the engineering properties relating to the project are

given below:

. Highly frost susceptible, with high soil-adfreezing potential.

. Highly water erodible; they are susceptible to migration through small
openings under seepage pressure.

. Relatively low permeability, with an estimated coefficient of permeability of
10°® cm/sec, an estimated percolation rate of 30 min/cm, depending on the

clay content, and runoff coefficients of:

Slope
0% - 2% 0.15
2% - 6% 0.20
6% + 0.28
. The soil has a high capillarity and water retention capacity.
. A frictional soil, its shear strength is density dependent. Due to the dilatancy,

the strength of the wet silt is susceptible to impact disturbance; i.e., the
disturbance will induce a build-up of pore pressure within the soil mantle,
resulting in soil dilation and a reduction in shear strength.

. In excavation, the moist silt will be stable in relatively steep cuts, while the
wet silt will slough and run slowly with seepage bleeding from the cut face,

and the bottom will boil under a piezometric head of 0.3 m.
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. A poor pavement-supportive material, with an estimated CBR value of 6%.

. Moderately low corrosivity to buried metal, with an estimated electrical

resistivity of 5000 ohm-cm.

4.4 Compaction Characteristics of the Revealed Soils

The obtainable degree of compaction is primarily dependent on the soil moisture

and, to a lesser extent, on the type of compactor used and the effort applied.

As a general guide, the typical water content values of the revealed soils for

Standard Proctor compaction are presented in Table 1.

Table 1 - Estimated Water Content for Compaction

Water Content (%o) for

Determined .
Natural Water Standard Proctor Compaction
Soil Type Content (%) 100% (optimum) |Range for 95% or +
: 17 to 20
Silty Clay (median 19) 18 14 to 23
i . 6to 24
Silt and Sandy Silt (median 19) 11to0 13 71017

Based on the above findings, the silty clay is generally suitable for a 95% or +

Standard Proctor compaction. However, the silts are generally too wet and will

require aeration or mixing with drier soils prior to structural compaction.

The silty clay should be compacted using a heavy-weight, kneading-type roller. The

silts can be compacted by a smooth roller with or without vibration, depending on

the water content of the soil being compacted. The lifts for compaction should be
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limited to 20 cm, or to a suitable thickness as assessed by test strips performed by

the equipment which will be used at the time of construction.

It is difficult to monitor the lifts of backfill placed in deep trenches; therefore, it is
preferable that the compaction of backfill at depths over 1.0 m below the pavement
subgrade be carried out on the wet side of the optimum. This would allow a wider
latitude of lift thickness.

One should be aware that with considerable effort, a 90%x+ Standard Proctor
compaction of the wet silts is achievable. Further densification is prevented by the
pore pressure induced by the compactive effort; however, large random voids will
have been expelled and, with time, the pore pressure will dissipate and the
percentage of compaction will increase. There are many cases on record where after
a few months of rest, the density of the compacted mantle has increased to over 95%

of its maximum Standard Proctor dry density.

If the compaction of the soils is carried out with the water content within the range
for 95% Standard Proctor dry density but on the wet side of the optimum, the surface
of the compacted soil mantle will roll under the dynamic compactive load. This is
unsuitable for pavement construction since each component of the pavement
structure is to be placed under dynamic conditions which will induce the rolling
action of the subgrade surface and cause structural failure of the new pavement. The
foundation or bedding of the sewer and slab-on-grade will be placed on a subgrade
which will not be subjected to impact loads. Therefore, the structurally compacted
soil mantle with the water content on the wet side or dry side of the optimum will

provide an adequate subgrade for the construction.
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5.0 GROUNDWATER CONDITIONS

Groundwater seepage encountered during augering was recorded on the field logs. The
level of groundwater and/or the occurrence of cave-in were measured upon completion
of the boreholes; the data are plotted on the Borehole Logs and listed in Table 2.

Table 2 - Groundwater Levels

Soil Colour
Changes Measured Groundwater/
Brown to | Seepage Encountered Cave-In* Level
Borehole Grey During Augering On Completion
BH No. | Depth (m) | Depth (m) | Depth (m)| Amount Depth (m)
1 6.7 3.8 0.8 Some 5.8
6 6.6 4.0 0.5 Some Dry
7 6.6 6.6+ 0.5 Some Dry
8 6.6 4.0 0.5 Some Dry
9 6.6 4.0 0.4 Slight 4.3

Groundwater was measured at depths of 5.8 m and 4.3 m below the prevailing ground
surface at Boreholes 1 and 9, respectively. The remaining boreholes were dry upon
completion of the field work. The groundwater level will be subject to seasonal

fluctuations.

The soil colour changes from brown to grey at depths of 3.8 m and 4.0 m below the
prevailing ground surface, indicating that the soils in the upper zone have oxidized.
The encountered groundwater levels generally represent the groundwater regime of
the site at the time of the investigation, and the groundwater regime is subject to

seasonal fluctuation.
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The groundwater yield from the silty clay, due to its low permeability, is expected to

be small and limited. However, in the strata of silt, the groundwater yield is

expected to be moderate.
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6.0 DISCUSSION AND RECOMMENDATIONS

The investigation has disclosed that beneath a veneer of topsoil, the site is underlain
by strata of stiff to very stiff, generally very stiff silty clay; and loose to very dense,
generally compact silt and sandy silt. The surficial soils are weathered to depths of

0.7 mand 1.4 m below the prevailing ground surface.

Groundwater was measured at depths of 5.8 m and 4.3 m below the prevailing ground
surface at Boreholes 1 and 9, respectively. The remaining boreholes were dry upon
completion of the field work. The groundwater level will be subject to seasonal

fluctuations.

The groundwater yield from the silty clay, due to its low permeability, is expected to
be small and limited. However, in the strata of silts, the groundwater yield is

expected to be moderate.

The geotechnical findings which warrant special consideration are presented below:

1.  The topsoil must be stripped for the project construction. This material is
unsuitable for engineering applications; therefore, it should be placed in the
landscaped areas only and should not be buried below any structures, or deeper
than 1.2 m below the exterior finished grade of the project.

2.  The sound natural soils are suitable for normal spread and strip footing
construction. However, due to the presence of topsoil and weathered soil, the
footing subgrade must be inspected by either a geotechnical engineer, or a
geotechnical technician under the supervision of a geotechnical engineer, to

ensure that its condition is compatible with the design of the foundations.





O Reference No. 1708-S019 13

3. For slab-on-grade construction, any weathered, soft or loose soils should be
subexcavated, aerated and properly compacted prior to the placement of the
slab. Any new material for raising the grade should consist of organic-free soil
compacted to at least 98% of its maximum Standard Proctor dry density. The
slab should be constructed on a granular base, 20 cm thick, consisting of
20-mm Crusher-Run Limestone, or equivalent, compacted to its maximum
Standard Proctor dry density.

4. AClass ‘B’ bedding, consisting of compacted 20-mm Crusher-Run Limestone,
is recommended for the construction of the underground services. Where
water-bearing silt occurs, the sewer joints should be leak-proof, or wrapped
with an appropriate waterproof membrane to prevent subgrade migration.

5.  The revealed soils are highly frost susceptible, with high soil-adfreezing
potential. Where they are used to backfill against foundation walls, special
measures must be incorporated into the building construction to prevent serious

damage due to soil adfreezing.

The recommendations appropriate for the project described in Section 2.0 are
presented herein. One must be aware that the subsurface conditions may vary
between boreholes. Should this become apparent during construction, a
geotechnical engineer must be consulted to determine whether the following

recommendations require revision.
6.1 Foundations

Based on the borehole findings, the recommended soil pressures and suitable

founding levels are presented in Table 3.
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Table 3 - Founding Levels
Recommended Maximum Allowable Soil Pressure (SLS)/
Factored Ultimate Soil Bearing Pressure (ULS) and
Suitable Founding Level
70 kPa (SLS) 150 kPa (SLS) 200 kPa (SLS) | 300 kPa (SLS)
110 kPa (ULS) 250 kPa (ULS) 320 kPa (ULS) | 480 kPa (ULS)
BH No. Depth (m) Depth (m) Depth (m) Depth (m)
1 1.00r + - 3.80r+ S4or+
6 - 10or+ l6or+ 6.2 or+
7 1.00r + l6or+ 24 or + 6.2 or+
8 - - 10or+ 24 or +
9 - 10or+ 24 or + -

Where earth fill is required to raise the site, it is generally more economical to place
the fill in an engineered manner for normal footing construction. The requirements

for engineered fill construction are discussed in Section 6.2.

The recommended soil pressure (SLS) incorporates a safety factor of 3. The total
and differential settlements of the footings are estimated to be 25 mm and 15 mm,

respectively.

The foundations exposed to weathering and in unheated areas should have at least
1.2 m of earth cover for protection against frost action, or must be properly

insulated.

To ensure that the condition of the subgrade is compatible with the foundation design
requirements, the footing subgrade of the normal foundations must be inspected by a
geotechnical engineer, or a senior technician under the supervision of a geotechnical

engineer.

If higher bearing is required due to the existing soil condition, further investigation
with deeper boreholes will be required for deep foundation recommendations, such

as caissons or piles.
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Where a basement is contemplated, perimeter subdrains and dampproofing of the
foundation walls will be required. All the subdrains must be encased in a fabric
filter to protect them against blockage by silting, and must be connected to a positive
outlet.

The occurring soils are high in frost heave and soil-adfreezing potential. If these
soils are to be used for the foundation backfill, the foundation walls should be
shielded by a polyethylene slip-membrane for protection against soil adfreezing.
The membrane will allow vertical movement of the heaving soil (due to frost)
without imposing structural distress on the foundations. The recommended

measures are schematically illustrated in Diagram 1.

Diagram 1 - Frost Protection Measures (Foundations)

_ N

Folded Heavy Polyethylene
Slip-Membrane (Closed End Up)

SO L_i [0 0O
R o .0 O

B )90002000
NN NI

Subdrain Encased in Fabric Filter
Covered with 19-mm Clear Stone

74

The necessity to implement the above recommendations should be further assessed

by a geotechnical engineer at the time of construction.

The design of the foundations should meet the requirements specified in the latest
Ontario Building Code, and the structure should be designed to resist an earthquake

force using Site Classification ‘D’ (stiff soil).
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6.2 Engineered Fill

Where earth fill is required to raise the site, or where extended footings are

necessary, the engineering requirements for a certifiable fill for road construction,

municipal services, slab-on-grade, and footings designed with a Maximum
Allowable Soil Pressure (SLS) of 150 kPa and a Factored Ultimate Soil Bearing

Pressure (ULS) of 250 kPa for normal footings are presented below:

=

The topsoil must be removed.

The highly weathered soils must be subexcavated, and the subgrade must be
inspected and proof-rolled prior to any fill placement.

Inorganic soils must be used, and they must be uniformly compacted in lifts
20 cm thick to 98% or + of their maximum Standard Proctor dry density up to
the proposed finished grade. The soil moisture must be properly controlled
on the wet side of the optimum.

If imported fill is to be used, it should be inorganic soils, free of deleterious
material with environmental issue (contamination). Any potential imported
earth fill from off site must be reviewed for geotechnical and environmental
quality by the appropriate personnel as authorized by the developer or
agency, before it is hauled to the site.

If foundations are to be built soon after the fill placement, the densification
process for the engineered fill must be increased to 100% of the maximum
Standard Proctor compaction.

If the engineered fill is to be left over the winter months, adequate earth cover
or equivalent must be provided for protection against frost action.

The engineered fill must extend over the entire graded area; the engineered
fill envelope and finished elevations must be clearly and accurately defined in

the field, and they must be precisely documented by qualified surveyors.
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10.

11.

12.

13.

Foundations partially on engineered fill must be reinforced by two

15-mm steel reinforcing bars in the footings and upper section of the
foundation walls, or be designed by a structural engineer, to properly
distribute the stress induced by the abrupt differential settlement (about

15 mm) between the natural soil and engineered fill.

The engineered fill must not be placed during the period from late November
to early April when freezing ambient temperatures occur either persistently or
intermittently. This is to ensure that the fill is free of frozen soils, ice and
snow.

Where the fill is to be placed on a bank steeper than 1 vertical:3 horizontal,
the face of the bank must be flattened to 3 + so that it is suitable for safe
operation of the compactor and the required compaction can be obtained.
Where the ground is wet due to subsurface water seepage, an appropriate
subdrain scheme must be implemented prior to the fill placement, particularly
if it is to be carried out on sloping ground.

The fill operation must be inspected on a full-time basis by a technician under
the direction of a geotechnical engineer.

The footing and underground services subgrade must be inspected by the
geotechnical consulting firm that supervised the engineered fill placement.
This is to ensure that the foundations are placed within the engineered fill
envelope and the integrity of the fill has not been compromised by interim
construction, environmental degradation and/or disturbance by the footing
excavation.

Any excavation carried out in certified engineered fill must be reported to the
geotechnical consultant who supervised the fill placement in order to
document the locations of excavation and/or to supervise reinstatement of the

excavated areas to engineered fill status. If construction on the engineered fill
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14.

does not commence within a period of 2 years from the date of certification,
the condition of the engineered fill must be assessed for recertification.
Despite stringent control in the placement of the engineered fill, variations in
soil type and density may occur in the engineered fill. Therefore, the strip
footings and the upper section of the foundation walls constructed on the
engineered fill may require continuous reinforcement with steel bars,
depending on the uniformity of the soils in the engineered fill and the
thickness of the engineered fill underlying the foundations. Should the
footings and/or walls require reinforcement, the required number and size of
reinforcing bars must be assessed by considering the uniformity as well as the
thickness of the engineered fill beneath the foundations. In sewer
construction, the engineered fill is considered to have the same structural

proficiency as a natural inorganic soil.

6.3 Slab-On-Grade

The surface of the subgrade must be inspected and proof-rolled. Any topsoil or

highly weathered soils must be subexcavated and replaced with inorganic fill,

compacted to at least 98% of its maximum Standard Proctor dry density prior to

placement of the granular base.

The slab should be constructed on a granular base, 20 cm thick, consisting of

20-mm Crusher-Run Limestone, or equivalent, compacted to 100% of its maximum

Standard Proctor dry density.

A Modulus of Subgrade Reaction of 25 MPa/m is recommended for the design of

the floor slab.
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The ground around the building must be graded to direct water away from the
structure to minimize the frost heave phenomenon generally associated with the

disclosed soils.

Garages, Driveways, Sidewalks and Interlocking Stone Pavement

Due to the high frost susceptibility of the underlying soils, heaving of the pavement
is expected to occur during the cold weather. The driveways at the entrances to the
garage should be backfilled with non-frost-susceptible granular material, with a frost
taper at a slope of 1 vertical:1 horizontal. The garage floor slab and interior garage

foundation walls must be insulated with 50-mm Styrofoam, or equivalent.

Interlocking stone pavement and the sidewalks in areas which are sensitive to frost-
induced ground movement, such as entrances, must be constructed on a free-
draining, non-frost-susceptible granular material such as Granular ‘B’. It must
extend to 1.2 m below the slab or pavement surface and be provided with positive
drainage such as weeper subdrains connected to manholes or catch basins.
Alternatively, the sidewalks and the interlocking stone pavement should be properly
insulated with 50-mm Styrofoam, or equivalent, as approved by a geotechnical

engineer.

The external grade must be designed to slope away from the structure.

Underground Services

The subgrade for the underground services should consist of properly compacted

inorganic earth fill or natural sound soils. In areas consisting of topsoil or highly
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weathered soils, they should be subexcavated and replaced with bedding material

compacted to at least 95% or + of its Standard Proctor compaction.

A Class ‘B’ bedding, consisting of compacted 20-mm Crusher-Run Limestone or
Brampton Class ‘B’ bedding stone, is recommended for the construction of the

underground services.

In order to prevent pipe floatation when the sewer trench is deluged with water, a
soil cover with a thickness equal to the diameter of the pipe should be in place at all

times after completion of the pipe installation.

Openings to subdrains and catch basins should be shielded with a fabric filter to

prevent blockage by silting.

Since the silty clay has moderately high corrosivity to buried metal, the water main
should be protected against corrosion. In determining the mode of protection, an
electrical resistivity of 2500 ohm-cm should be used. This, however, must be
confirmed by testing the soil along the water main alignment at the time of sewer

construction.

Trench Backfilling

The on site inorganic soils are suitable for trench backfill. In the zone within 1.0 m
below the pavement subgrade, the backfill should be compacted to at least 98% of its
maximum Standard Proctor dry density with the moisture content 2% to 3% drier
than the optimum. In the lower zone, a 95% or + Standard Proctor compaction is
considered to be adequate; however, the material must be compacted on the wet side

of the optimum.
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In normal underground services construction practice, the problem areas of road
settlement largely occur adjacent to manholes, catch basins, services crossings,
foundation walls and columns. In areas which are inaccessible to a heavy
compactor, sand backfill should be used. The interface of the native soils and the

sand backfill will have to be flooded for a period of several days.

The narrow trenches should be cut at 1 vertical:2 or + horizontal so that the backfill
can be effectively compacted. Otherwise, soil arching will prevent the achievement
of proper compaction. The lift of each backfill layer should either be limited to a

thickness of 20 cm, or the thickness should be determined by test strips.

One must be aware of the possible consequences during trench backfilling and

exercise caution as described below:

«  When construction is carried out in freezing winter weather, allowance should
be made for these following conditions. Despite stringent backfill monitoring,
frozen soil layers may inadvertently be mixed with the structural trench
backfill. Should the in situ soil have a water content on the dry side of the
optimum, it would be impossible to wet the soil due to the freezing condition,
rendering difficulties in obtaining uniform and proper compaction.
Furthermore, the freezing condition will prevent flooding of the backfill when
it is required, such as in a narrow vertical trench section, or when the trench
box is removed. The above will invariably cause backfill settlement that may
become evident within 1 to several years, depending on the depth of the trench
which has been backfilled.

. In areas where the underground services construction is carried out during
winter months, prolonged exposure of the trench walls will result in frost heave

within the soil mantle of the walls. This may result in some settlement as the
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frost recedes, and repair costs will be incurred prior to final surfacing of the
new pavement and the slab-on-grade construction.

o  To backfill a deep trench, one must be aware that future settlement is to be
expected, unless the side of the cut is flattened to at least 1 vertical:

1.5 + horizontal, and the lifts of the fill and its moisture content are stringently
controlled; i.e., lifts should be no more than 20 cm (or less if the backfilling
conditions dictate) and uniformly compacted to achieve at least 95% of the
maximum Standard Proctor dry density, with the moisture content on the wet
side of the optimum.

. It is often difficult to achieve uniform compaction of the backfill in the lower
vertical section of a trench which is an open cut or is stabilized by a trench box,
particularly in the sector close to the trench walls or the sides of the box. These
sectors must be backfilled with sand. In a trench stabilized by a trench box, the
void left after the removal of the box will be filled by the backfill. It is
necessary to backfill this sector with sand, and the compacted backfill must be
flooded for 1 day, prior to the placement of the backfill above this sector, i.e.,
in the upper sloped trench section. This measure is necessary in order to
prevent consolidation of inadvertent voids and loose backfill which will
compromise the compaction of the backfill in the upper section. In areas where
groundwater movement is expected in the sand fill mantle, anti-seepage collars

should be provided.

6.7 Pavement Design

Based on the borehole findings, the recommended pavement design is given in
Table 4.
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Table 4 - Pavement Design

Course Thickness (mm) OPS Specifications
Asphalt Surface 40 HL-3
Asphalt Binder 50 HL-8
Granular Base 150 20-mm Crusher-Run Limestone
Granular Sub-base 50-mm Crusher-Run Limestone
Parking 300
Fire Route 400

In preparation of the subgrade, the subgrade surface should be proof-rolled; any soft
subgrade, organics and deleterious materials within 1.0 m below the underside of the
granular sub-base should be subexcavated and replaced by properly compacted

organic-free earth fill or granular material.

All the granular bases should be compacted to their maximum Standard Proctor dry

density.

In the zone within 1.0 m below the pavement subgrade, the backfill should be
compacted to at least 98% of its maximum Standard Proctor dry density, with the
water content 2% to 3% drier than the optimum. In the lower zone, a 95% or +

Standard Proctor compaction is considered adequate.

The road subgrade will suffer a strength regression if water is allowed to infiltrate
prior to paving. The following measures should therefore be incorporated in the

construction procedures and road design:
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. If the road construction does not immediately follow the trench backfilling, the

subgrade should be properly crowned and smooth-rolled to allow interim

precipitation to be properly drained.

o  Areas adjacent to the roads should be properly graded to prevent the ponding of

large amounts of water during the interim construction period.

. Curb subdrains will be required. The subdrains should consist of filter-sleeved

weepers to prevent blockage by silting.

. If the roads are to be constructed during the wet seasons and extensively soft

subgrade occurs, the granular sub-base may require thickening. This can be

assessed during construction.

Soil Parameters

The recommended soil parameters for the project design are given in Table 6.

Table 6 - Soil Parameters

Unit Weight and Bulk Factor Unit Weight Estimated
(KN/m3) Bulk Factor
Bulk Loose Compacted
Weathered Soil 20.5 1.20 0.98
Silty Clay 20.5 1.30 1.00
Silts 20.5 1.20 1.00
Lateral Earth Pressure Coefficients
Active At Rest Passive
Ka Ko Ko
Silty Clay 0.39 0.56 2.56
Silts 0.33 0.50 3.00
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6.9 Excavation
Excavations should be carried out in accordance with Ontario Regulation 213/91.

Excavations in excess of 1.2 m should be sloped at 1 vertical:1 horizontal for

stability.
For excavation purposes, the types of soils are classified in Table 7.

Table 7 - Classification of Soils for Excavation

Material Type
Silty Clay, weathered Soil and Silts above groundwater 3
Silts below groundwater 4

The groundwater yield from the silty clay, due to its low permeability, will be small,
if any, and can be controlled by pumping from sumps. However, the yield from the
silts will likely be moderate, if encountered; pumping from closely spaced sumps or,

if necessary, a well-point dewatering system will be required.

Prospective contractors must be asked to assess the in situ subsurface conditions for
soil cuts by digging test pits to at least 0.5 m below the intended bottom of
excavation. These test pits should be allowed to remain open for a period of at least

4 hours to assess the trenching conditions.
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7.0 LIMITATIONS OF REPORT

This report was prepared by Soil Engineers Ltd. for the account of The Town of
Newmarket, and for review by its designated agents, financial institutions, and
government agencies Use of the report is subject to the conditions and limitations
of the contractual agreement. The material in the report reflects the judgment of
Frank Lee, P.Eng., and Bernard Lee, P.Eng., in light of the information available to
it at the time of preparation. Any use which a Third Party makes of this report,
and/or any reliance on decisions to be made based on it are the responsibility of such
Third Parties. Soil Engineers Ltd. accepts no responsibility for damages, if any,

suffered by any Third Party as a result of decisions made or actions based on this

report.
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LIST OF ABBREVIATIONS AND DESCRIPTION OF TERMS

The abbreviations and terms commonly employed on the borehole logs and figures, and in the text of the

report, are as follows:

SAMPLE TYPES

SOIL DESCRIPTION

AS Auger sample

Cohesionless Soils:

CS Chunk sample ) .

DO Drive open (split spoon) ‘N’ (blows/ft Relative Density

DS Denison type sample 0 to 4 very loose

FS Foil sample 4 to 10 loose

RC Rock core (with size and percentage 10 to 30 compact
recovery) 30 to 50 dense

ST Slo_tted tube over 50 very dense

TO Thin-walled, open

TP  Thin-walled, piston

WS  Wash sample Cohesive Soils:

Undrained Shear

PENETRATION RESISTANCE Strength (ksf ‘N’ (blows/ft)  Consistency
. . : ) lessthan 0.25 0 to 2 very soft

Dynamic Cone Penetration Resistance:

ynami 10n es! 025 to 050 2 to 4  soft
A continuous profile showing the number of 050 to 1.0 4 to 8 firm
blows for each foot of penetration of a 1.0 to 2.0 8 to 16 stiff
2-inch diameter, 90° point cone driven by a 20 to 4.0 16 to 32 very stiff
140-pound hammer falling 30 inches. over 4.0 over 32 hard

Plotted as ‘—e—’

Standard Penetration Resistance or ‘N’ Value:

Method of Determination of Undrained

Shear Strength of Cohesive Soils:

The number of blows of a 140-pound
hammer falling 30 inches required to
advance a 2-inch O.D. drive open sampler
one foot into undisturbed soil.

Plotted as ‘O’ A

O

WH Sampler advanced by static weight

PH Sampler advanced by hydraulic pressure
PM Sampler advanced by manual pressure
NP  No penetration

x 0.0 Field vane test in borehole; the number

denotes the sensitivity to remoulding
Laboratory vane test
Compression test in laboratory

For a saturated cohesive soil, the undrained
shear strength is taken as one half of the
undrained compressive strength

METRIC CONVERSION FACTORS

1 ft = 0.3048 metres
1lb = 0.454 kg

Soil Engineers Ltd.

CONSULTING ENGINEERS

GEOTECHNICAL » ENVIRONMENTAL -

linch =25.4 mm
1ksf =47.88 kPa

HYDROGEOLOGICAL - BUILDING SCIENCE





JOB NO.: 1708-S019 LOG OF BOREHOLE NO.: 1 FIGURENO.: 1
PROJECT DESCRIPTION: Proposed Existing Residential Property METHOD OF BORING: Flight-Auger
PROJECT LOCATION: 16780 Yonge Street, Town of Newmarket DRILLING DATE: September 1, 2017
® Dynamic Cone (blows/30 cm)
SAMPLES
1o 3 5 70 90 Atterberg Limits
—_ | | | | | | | | |
El. £ PL LL —
- X Shear Strength (kN/m?2) I I w
(m) SOIL = 50 100 150 200 i
DESCRIPTION 5 ° 3 I p
Depth 2 = - () Penetration Resistance %
(m) £ g g = (blows/30 cm) ® Moisture Content (%) '<T:
2| z a 10 30 5 70 9 10 20 30 40 =
| | | | Il Il Il Il Il | | | | | | | | |
0.0 Ground Surface
0.0 25 cm TOPSOIL 0 ] 6
03 | ~|1|DpO| 8 1a »
Loose to compact weathered ]
1 20
2 |DO| 19 1 g ®
E 21
3 |DO| 15 110 e
2 .
SILT 1 _
] /¥4
4 |DO| 11 10 °
3 - a
] R2 1
5 |DO| 7 19 b 1
_ _brown ] |
grey 4 g 18 1
6 |[DO| 22 1 D [ 1
B 1 |
7 |DO| 22 1 D e i
5 i
5.3 Grey, dense to very dense E I
8 |DO| 65 S L I
u 7 Ll z
SANDY SILT 6 -
] c
9 |DO| 48 B g e .%
a
6.7 1 £
END OF BOREHOLE 7 ;
] 1S
- @
Installed 50 mm @ monitoring well to 6.0 m Ikt
completed with 3.0 m screen ] g
Sand backfill from 2.4 m to 6.0 m g =
Bentonite seal from 0.0 mto 2.4 m 1 3
Provided with a protective steel casing . ®
] =
] =
9
10 1

Q Soil Engineers Ltd.

Page:
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JOB NO.: 1708-5019 LOG OF BOREHOLE NO.: 6 FIGURENO.: 2
PROJECT DESCRIPTION: Proposed Existing Residential Property METHOD OF BORING: Flight-Auger
PROJECT LOCATION: 16780 Yonge Street, Town of Newmarket DRILLING DATE: September 1, 2017
SAMPLES ® Dynamic Cone (blows/30 cm)
1o 3 5 70 90 Atterberg Limits
—_ Il Il Il Il Il Il Il Il Il 3
El. E X Shear Strength (kN/m?) PIL LIL g
(m) SOIL % 50 100 150 200 w
DESCRIPTION 5 ° 3 I p
Depth 2 =] - 0 Penetration Resistance %
(m) £ g g = (blows/30 cm) ® Moisture Content (%) '<T:
2|2 = 8 10 30 5 70 9 0 20 30 40 =
| Il Il Il Il Il Il Il Il | | | | | | | | |
0.0 Ground Surface
0.0 ]
38 cm TOPSOIL 1A | DO 0 @7
| _| ] 20
1B | DO 9 —H d [ ]
Brown, loose to compact _weathered .
] 23
2 |pO| 18 1973 .
- 20
3 |[DO| 20 ] q [ )
SILT )
2 .
1 17
4 |DO| 23 ] e
n <
8
] @
3 18 o
5 |DO| 26 ] O ° g
(&)
] c
]
1 P
4 a
4.0 Grey, stiff to very stiff 1
] 17
6 [DO| 16 1 lo ¢
SILTY CLAY 5 —
occ. wet sand and 1
silt seams and layers —
6
2
7 |DO| 24 ] O [ ]
6.6 ]
END OF BOREHOLE 7
8
9
10
Q g ' Page: 1lofl






JOBNO.: 1708-5019 LOG OF BOREHOLE NO.: 7 FIGURENO.: 3
PROJECT DESCRIPTION: Proposed Existing Residential Property METHOD OF BORING: Flight-Auger
PROJECT LOCATION: 16780 Yonge Street, Town of Newmarket DRILLING DATE: September 1, 2017
® Dynamic Cone (blows/30 cm)
SAMPLES
1o 3 5 70 90 Atterberg Limits
—_ Il Il Il Il Il Il Il Il Il 3
El. E X Shear Strength (kN/m?) PIL LIL g
(m) SOIL % 50 100 150 200 w
DESCRIPTION 5 ° 3 I p
Depth 2 =] - 0 Penetration Resistance %
(m) £ g g = (blows/30 cm) ® Moisture Content (%) '<T:
2|2 = 8 10 30 5 70 9 0 20 30 40 =
Il Il Il Il Il Il Il Il Il | | | | | | | | |
0.0 Ground Surface
0.0 ]
38 cm TOPSOIL 1A | DO 0 ] 19241
B ~[1B|DO]| 5 o .
Brown, loose to very dense g
. 21
2 |DO| 9 197 .
_weathered ]
- 1
3 |DO| 17 ] Q [ ]
2
1 1
4 |DO| 22 ] D [ ]
n <
R
SILT 3 1 k5
i 17 S
5 |DO| 17 ] Q ® g
o
] c
]
1 P
4 e
- 1
6 |DO| 25 ] (@) [ ]
5
6
17
7 |DO| 54 ] O [ ]
6.6 ]
END OF BOREHOLE 7
8
9
10
Q g ' Page: 1lofl






JOB NO.: 1708-5019 LOG OF BOREHOLE NO.: 8 FIGURENO.: 4
PROJECT DESCRIPTION: Proposed Existing Residential Property METHOD OF BORING: Flight-Auger
PROJECT LOCATION: 16780 Yonge Street, Town of Newmarket DRILLING DATE: September 1, 2017
SAMPLES ® Dynamic Cone (blows/30 cm)
1o 3 5 70 90 Atterberg Limits
El E 1)( 1Sh1 St lthl(kN/l )l | PL L m
~ ear Stren m?
(m soiL g | X Sreerswean toum — :
DESCRIPTION _ ° Sl T -
Depth 2 = - () Penetration Resistance %
(m) £ g g = (blows/30 cm) ® Moisture Content (%) '<T:
2| z a 10 30 5 70 9 10 20 30 40 =
Il Il Il Il Il Il Il Il | | | | | | | | |
0.0 Ground Surface
0.0
36 cm TOPSOIL 1A | DO 0 2.3
| ] 20
1B | DO 4 O [ ]
Brown, loose to dense _weathered
19
2 |DO| 20 1 O .
1
3 |[DO| 25 O [ )
SILT 2
1
4 |DO| 30 ©) [ ]
<
R
3]
3 16 =
5 |DO| 43 [ g
o
c
]
P
4 a
4.0 Grey, very stiff
17
6 |DO| 30 (©) [ ]
SILTY CLAY 5
occ. wet sand and
silt seams and layers
6
1
7 |DO| 31 D [ ]
6.6
END OF BOREHOLE 7
8
9
10
Q g ' Page: 1lofl






JOB NO.: 1708-5019 LOG OF BOREHOLE NO.: 9 FIGURENO.: 5
PROJECT DESCRIPTION: Proposed Existing Residential Property METHOD OF BORING: Flight-Auger
PROJECT LOCATION: 16780 Yonge Street, Town of Newmarket DRILLING DATE: September 1, 2017
® Dynamic Cone (blows/30 cm)
SAMPLES
1o 3 5 70 90 Atterberg Limits
—_ Il Il Il Il Il Il Il
El £ PL LL —
- X Shear Strength (kN/m? w
(m) soL S | X s sseonoum — 2
DESCRIPTION _ ° I B I -
Depth 2 = - () Penetration Resistance %
(m) £ g g = (blows/30 cm) ® Moisture Content (%) '<T:
2|2 = 8 10 30 5 70 9 10 20 30 40 =
Il Il Il Il Il Il Il | | | | | | | | |
0.0 Ground Surface
0.0 4 TOPSOIL
3cm TOPSO 1A | DO 0 323
| 24
1B | DO 3 e
Loose to dense ~weathered
20
2 |DO| 16 1 O )
1
3 |[DO| 15 (@) e
SILT 2
1
4 |DO| 23 e
3 18
5 |DO| 33 [J
4.0 Grey, very stiff 4
Vi
20
SILTY CLAY 6 |DO| 25 o Fo—i 5
5 kS
occ. wet sand and g.
silt seams and layers ]
c
o
1S
6 3
2 kS
7 |DO| 23 ° £
o
5]
6.6 ko]
END OF BOREHOLE @
7 -
=
8
9
10

Q Soil Engineers Ltd.
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Soil Engineers Ltd. GRAIN SIZE DISTRIBUTION Reference No: 1708-S019

U.S. BUREAU OF SOILS CLASSIFICATION

GRAVEL SAND
SILT CLAY
COARSE | FINE COARSE | MEDIUM | FINE V. FINE
UNIFIED SOIL CLASSIFICATION
GRAVEL SAND
SILT & CLAY
COARSE FINE COARSE | MEDIUM | FINE
oA 2 11 I e e 4 8 10 16 20 30 40 50 60 100 140 200 270 325
100 - -
\\\\\
90 N
80 \
60
50 BH.6/Sa.6
40 \\ /
\V
\\\\ (
30
BH.9/Sa.6 \\
E,ZO
£10
<]
S
20
100 Grain Size in millimeters 10 1 01 0.01 0.001
Project: Existing Residential Property BH./Sa. 6/6 9/6
Location: 16780 Yonge Street, Town of Newmarket Liquid Limit (%) = 30 29
Plastic Limit (%) = 17 16
Borehole No: 6 9 Plasticity Index (%) = 13 13
Sample No: 6 6 Moisture Content (%) = 17 20
Depth (m): 4.7 4.7 Estimated Permeability
Elevation (m): - - (cmJsec)= 107 107

Classification of Sample [& Group Symbol]: SILTY CLAY, atrace of fine sand

9 :ainbi4






O Soil Engineers Ltd. GRAIN SIZE DISTRIBUTION Reference No: 1708-S019

U.S. BUREAU OF SOILS CLASSIFICATION

GRAVEL SAND
SILT CLAY
COARSE | FINE COARSE | MEDIUM | FINE V. FINE
UNIFIED SOIL CLASSIFICATION
GRAVEL SAND
SILT & CLAY
COARSE FINE COARSE | MEDIUM | FINE
s 2 1 1 w1 e 4 8 10 6 20 30 40 50 60 00 140 200 270325
100 - -
—
iy
90
\\
80 N
70
60 \
50 \
40
30
N
=20
= \\
@ [~
a 10
=
S
20
100 Grain Size in millimeters 10 1 01 0.01 0.001
Project: Existing Residential Property
Location: 16780 Yonge Street, Town of Newmarket Liquid Limit (%) = -
Plastic Limit (%) = -
Borehole No: 1 Plasticity Index (%) = -
Sample No: 6 Moisture Content (%) = 18
Depth (m): 4.2 Estimated Permeability
Elevation (m): - (cm.sec.) = 10 (-'5-'
Classification of Sample [& Group Symbol]: SILT, some clay, a trace of fine sand %
\l
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C Soil Engineers Ltd. SUBSURFACE PROFILE

CONSULTING ENGINEERS DRAWING NO. 2
GEOTECHNICAL | ENVIRONMENTAL | HYDROGEOLOGICAL | BUILDING SCIENCE SCALE: AS SHOWN
JOB NO.: 1708-S019
REPORT DATE: October 2017 LEGEND
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Project: SP22-01110-00-E Draft Report-Test Pitting
The Corporation of The Town of Newmarket Proposed Development at the Basement of Mulock House
33 Mulock Drive, Newmarket, Ontario

1. INTRODUCTION

Sirati & Partners Consultants Limited (SIRATI) was retained by the Corporation of The Town of
Newmarket (the “Client”) to undertake a geotechnical investigation at the basement of the Mulock
House situated at central area of Mulock Property located at 33 Mulock Drive in Newmarket, Ontario
(the “Site”).

The purpose of this geotechnical investigation was to observe the eleven (11) test pits excavated at
the basement of the Mulcok House and determine depth and configuration of the existing foundation.
Geotechnical engineering recommendations pertaining to potential underpinning is then provided.

This report has been prepared for the Client and its designers. Third party use of this report without
Sirati & Partners Consultants Limited (SIRATI) consent is prohibited. The limitation conditions
presented in Appendix B form an integral part of the report and they must be considered in
conjunction with this report.

2. FIELD WORK

Client arranged to excavate eleven (11) test pits (TP1 to TP11, see Drawing 1 for location plan) using
hand digging technique by an excavation sub-contractor under the direction and supervision of the
Client. The test pits (TP1 to TP11) were excavated to depth ranging between 0.21 m and 0.78 m,
below existing concrete floor slab.

All the excavated test pits were visually inspected by SIRATI personnel and photographs were taken
along with measurement of depth of exposed foundation elements. Four (4) grab samples (from test
pits TP1, TP3, TP6, and TP11) were taken from the bearing stratums of the excavated test pits. As
well as visual examination in the laboratory, all the soil samples were tested for moisture content.
Selected three (3) soil samples (from test pits TP3, TP6, and TP11) were subjected to hydrometer
analyses and Atterberg Limits testing and the results will be provided in our final report.

3. FOUNDATION DEPTH AND CONFIGIRATION

The exposed foundation elements at the location of the excavated test pits, were visually inspected
along with measurement of the foundation depth. The visual inspection was carried out to gather
information on foundation current condition as well as examining the foundation soil condition.
Findings from this study is presented in Table 2 along with a photo log that is presented in Appendix
A of this factual report.

SIRATI & PARTNERS CONSULTANTS LIMITED

MARCH 3, 2023





Project: SP22-01110-00-E Draft Report-Test Pitting
The Corporation of The Town of Newmarket Proposed Development at the Basement of Mulock House
33 Mulock Drive, Newmarket, Ontario

4. BEARING STRATA SOIL CONDITION

The bearing stratums under the foundation elements at the excavated test pits were visually inspected
and examined by SIRATI senior geotechnical engineer using pocket penetrometer readings. The
findings from the visual inspection and pocket penetrometer measurements are provided in Table 1.
It should be noted that due to limitation of the current investigation (e.g. limited depth and
configuration of test pits, disturbance of bearing stratum, etc.) the following findings are preliminary
and should be confirmed by further investigation.

Table 1. Bearing Strata Soil Condition Summary

Estimated Factored
Test Pit ID Bearing Strata Soil Estimated Bearing Geotechnical
Condition Capacity at SLS (kPa) Resistance at ULS
(kPa)
Clayey Silt possible Fill,
TP1to TP5 | trace sand and gravel, brown, 100 150
stiff, moist
Clayey Silt possible Fill,
TP6 and TP7 | trace sand and gravel, brown, 75 100
firm, moist
Clayey Silt possible Fill,
TP81to TP11 | trace sand and gravel, brown, 100 150
stiff, moist

No groundwater seepage was observed during the test pit inspection; however, it should be noted that
the groundwater levels can vary and are subject to seasonal fluctuations in response to major weather
events. The groundwater level should be confirmed through a hydrogeological study on site.

SIRATI recommend performing a confirmatory geotechnical investigation on site.

S. FROST PROTECTION

All footings exposed to seasonal freezing conditions must have at least 1.2 m of soil cover for frost
protection.

There is no official rule governing the required founding depth for footings below unheated basement
floors. Certainly, it will not be greater than the 1.2 m required in Southern Ontario for exterior
footings. Un-monitored experience indicates that a shallower depth ranging from 0.82 to 0.9 m for
interior column footings and 0.4 m for wall footings has been successful where 2 or more basement

SIRATI & PARTNERS CONSULTANTS LIMITED

MARCH 3, 2023
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Project: SP22-01110-00-E Draft Report-Test Pitting
The Corporation of The Town of Newmarket Proposed Development at the Basement of Mulock House
33 Mulock Drive, Newmarket, Ontario

levels apply. The 0.82 m depth is believed to be close to the minimum structural requirement for
interior column footings. Adjacent to air shafts and entrance and exit doors, a footing depth of 1.2 m
below floor level is required or, alternatively, insulation protection must be provided.

It is also emphasized that underfloor drainage and/or an adequate free draining gravel base is required
to minimize the risk of floor dampness. Floor dampness could lead to temporary icing and the risk of
accidents.

6. EARTHQUAKE CONSIDERATIONS

According to Table 4.1.8.4.A of OBC 2012, the site earthquake classification can only be determined
by drilling geotechnical boreholes and using average properties in top 30 m.

Based on the test pit information the subject site can be classified as “Class E”. This has to be
confirmed by additional geotechnical borehole investigation.

7. GENERAL RECOMMENDATION ON POTENTIAL UNDERPINNING
Upon geotechnical review of the site condition the followings are recommended:
- The excavated area under the existing foundation should be backfilled with concrete

to immediately under the existing foundation, in order to connect to the existing foundation.

- The base of existing foundation should be cleaned of any soil residues to provide a
complete and smooth connection between the existing foundation and newly placed concrete.

- The base of the excavation must be thoroughly cleaned of all loosened, disturbed,
wet, and/or softened soil, and/or water.

- The time lag between excavation and concrete placement should be minimized to
limit softening and sloughing of the soil.

- The concrete should be placed without segregation, and carefully vibrated.
- Consultation should be made with the Structural Engineer to fill the potential gap

between the existing foundation and the newly placed concrete. Pressure grouting may be an
option to be considered.

SIRATI & PARTNERS CONSULTANTS LIMITED
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8. GENERAL COMMENTS ON REPORT

Sirati & Partners Consultants Limited should be retained for a general review of the final design and
specifications to verify that this report has been properly interpreted and implemented. If not
accorded the privilege of making this review, Sirati & Partners will assume no responsibility for
interpretation of the recommendations in the report.

The comments given in this report are intended only for the guidance of design engineers. The
number of boreholes or test pits required to determine the localized underground conditions between
boreholes/test pits affecting construction costs, techniques, sequencing, equipment, scheduling, etc.,
would be much greater than has been carried out for design purposes. Contractors bidding on or
undertaking the works should, in this light, decide on their own investigations, as well as their own
interpretations of the factual borehole/test pits results, so that they may draw their own conclusions as
to how the subsurface conditions may affect them.

The limitation conditions presented in Appendix B form an integral part of the report and they must
be considered in conjunction with this report.

We trust that the information contained in this report is satisfactory. Should you have any guestions,
please do not hesitate to contact this office.

Yours truly,
SIRATI & PARTNERS CONSULTANTS LIMITED

Javad Sheikhtaheri, M.A.Sc., P.Eng.
Senior Geotechnical Engineer

Archie Sirati, Ph.D., P.Eng.
Principal Geotechnical Engineer
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Table 2. Test Pit Observation Summary

. Footing
Sl Projection
Test Pit | Excavation | Excavation | Foundation Wall Foundation from Jthe Face Bearing Strata Soil Photo ID in Notes
ID Depth (m) Method below the Grade | Thickness (m) f dati Condition Appendix A
(m) of Foundation
Wall (m)
Clayey Silt possible . . . .
TP1 0.78 I_—|an_d N/A 0.09 0.12 Fill, trace sand and Photo 1 and 2 Concrete floor slab thickness |s_0.11 m,.foundatlon was observed on the two corners (wall sides),
Digging . which consists of stone blocks (Cobbles)
gravel, brown, moist
Clayey Silt possible . . . .
Hand . Concrete floor slab thickness is 0.11 m, foundation was observed on the two corners (wall sides),
TP2 0.42 Digging N/A 0.12 0.12 Fill, trace sand an_d Photo 3and 4 which consists of stone blocks (Cobbles)
gravel, brown, moist
Clayey Silt possible . . . .
T3 0.24 I_—Ian_d 011 011 0.09 t0 0.10 Fill, trace sand and Photo 5 and 6 Concrete floor slab thickness |s_0.11 m,_foundatlon was observed on the two corners (wall sides),
Digging . which consists of stone blocks (Cobbles)
gravel, brown, moist
Hand Clayey Silt possible
TP4 0.33 Diaain N/A N/A N/A Fill, trace sand and Photo 7 and 8 Concrete floor slab thickness is 0.12 m to 0.15 m, foundation was not observed.
99ing gravel, brown, moist
Hand Clayey Silt possible Concrete floor slab thickness is 0.14 m to 0.15 m, foundation was not observed, column at this location
TP5 0.35 Diqain N/A N/A N/A Fill, trace sand and Photo 9 and 10 was observed to be constructed on brick units (two rows), thickness of the bricks was 0.12 m with
99ihg gravel, brown, moist projection of 0.04 m from the outer face of the column
Hand Clayey Silt possible Concrete floor slab thickness is 0.1 m, foundation was not observed, column at this location was
TP6 0.25 Lo N/A N/A N/A Fill, trace sand and | Photo 11 and 12 observed to be constructed on brick units (two rows), thickness of the bricks was 0.14 m with
Digging A Clea
gravel, brown, moist projection of 0.18 m from the outer face of the column
Hand Cl_ayey Silt possible Concrete floor slab thickness is 0.07 m to 0.10 m, foundation was observed on the two corners (wall
TP7 0.21 L N/A 0.08t0 0.10 0.05t00.12 Fill, trace sand and | Photo 13 and 14 : e e
Digging . sides), which consists of stone blocks (Cobbles)
gravel, brown, moist
Clayey Silt possible . . . .
P8 0.95 I_—Ian_d N/A 0.10 t0 0.12 0.10 10 0.15 Fill, trace sand and | Photo 15 and 16 Concrete floor slab thickness |s_0.10 m,_foundatlon was observed on the two corners (wall sides),
Digging . which consists of stone blocks (Cobbles)
gravel, brown, moist
Clayey Silt possible . . . .
P9 0.7 I_—|an_d N/A 0.09 0.05 0 0.12 Fill. trace sand and | Photo 17 and 18 Concrete floor slab thickness |s_0.12 m,_foundatlon was observed on the two corners (wall sides),
Digging . which consists of stone blocks (Cobbles)
gravel, brown, moist
Hand Clayey Silt possible Concrete floor slab thickness is 0.10 m to 0.12 m, foundation was not observed, column at this location
TP10 0.35 Diaain N/A N/A N/A Fill, trace sand and | Photo 19 and 20 was observed to be constructed on brick units (five rows), thickness of the bricks was 0.35 m with
9ging gravel, brown, moist projection of 0.15 m from the outer face of the column
Hand Cl.ayey Silt possible Concrete floor slab thickness is 0.10 m, foundation was observed on the two corners (wall sides)
TP11 0.35 - N/A 0.10t0 0.12 0.00 to 0.07 Fill, trace sand and Photo 21 and 22 o i '
Digging which consists of stone blocks (Cobbles)

gravel, brown, moist

SIRATI & PARTNERS CONSULTANTS LIMITED
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APPENDIX A

TEST PIT PHOTO LOGS
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Photo 1: Test Pit TP1
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Photo 2: Test Pit TP1
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Photo 3: Test Pit TP2
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Photo 5: Test Pit TP3
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Photo 6: Test Pit TP3
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Photo 7: Test Pit TP4
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Photo 9: Test Pit TP5
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Photo 10: Test Pit TP5
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Photo 11: Test Pit TP6
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Photo 13: Test Pit TP7
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Photo 14: Test Pit TP7
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Photo 15: Test Pit TP8
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Photo 16: Test Pit TP8
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Photo 17: Test Pit TP9
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Photo 18: Test Pit TP9
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Photo 19: Test Pit TP10
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Photo 21: Test Pit TP11
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Photo 22: Test Pit TP11
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Appendix B: Limitation and Use of the Report

This report is intended solely for the Client named. The material in it reflects our best judgment in light of the
information available to Sirati & Partners Consultants Limited (SIRATI) at the time of preparation. Unless
otherwise agreed in writing by SIRATI, it shall not be used to express or imply warranty as to the fitness of the
property for a particular purpose. No portion of this report may be used as a separate entity, it is written to be
read in its entirety.

The conclusions and recommendations given in this report are based on information determined at the borehole
locations. The information contained herein in no way reflects on the environment aspects of the project, unless
otherwise stated. Subsurface and groundwater conditions between and beyond the boreholes may differ from
those encountered at the borehole locations, and conditions may become apparent during construction, which
could not be detected or anticipated at the time of the site investigation. The benchmark and elevations used in
this report are primarily to establish relative elevation differences between the borehole locations and should not
be used for other purposes, such as grading, excavating, planning, development, etc. Professional judgement was
exercised in gathering and analyzing data and formulation of recommendations using current industry guidelines
and standards. Similar to all professional persons rendering advice, SIRATI cannot act as absolute insurer of the
conclusion we have reached. No additional warranty or representation, expressed or implied, is included or
intended in this report other than stated herein the report.

The design recommendations given in this report are applicable only to the project described in the text and then
only if constructed substantially in accordance with the details stated in this report.

The comments made in this report on potential construction problems and possible methods are intended only for
the guidance of the designer. The number of boreholes may not be sufficient to determine all the factors that may
affect construction methods and costs. For example, the thickness of surficial topsoil or fill layers may vary
markedly and unpredictably. The contractors bidding on this project or undertaking the construction should,
therefore, make their own interpretation of the factual information presented and draw their own conclusions as
to how the subsurface conditions may affect their work. This work has been undertaken in accordance with
normally accepted geotechnical engineering practices.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the
responsibility of such third parties. SIRATI accepts no responsibility for damages, if any, suffered by any third
party as a result of decisions made or actions based on this report.

We accept no responsibility for any decisions made or actions taken as a result of this report unless we are
specifically advised of and participate in such action, in which case our responsibility will be as agreed to at that
time. Any user of this report specifically denies any right to claims against the Consultant, Sub-Consultants, their
officers, agents and employees in excess of the fee paid for professional services.

SIRATI engagement hereunder is subject to and condition upon, that SIRATI not being required by the Client, or
any other third party to provide evidence or testimony in any legal proceedings pertaining to this finding of this
report or providing litigations support services which may arise to be required in respect of the work produced
herein by SIRATI. It is prohibited to publish, release or disclose to any third party the report produced by
SIRATI pursuant to this engagement and such report is produced solely for the Client own internal purposes and
which shall remain the confidential proprietary property of SIRATI for use by the Client, within the context of
the work agreement. The Client will and does hereby remise and forever absolutely release SIRATI, its directors,
officers, agents and shareholders of and from any and all claims, obligations, liabilities, expenses, costs, charges
or other demands or requirements of any nature pertaining to the report produced by SIRATI hereunder. The

SIRATI & PARTNERS CONSULTANTS LIMITED
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Client will not commence any claims against any Person who may make a claim against SIRATI in respect of
work produced under this engagement.
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1. INTRODUCTION

Sirati & Partners Consultants Limited (SIRATI) was retained by the Corporation of The Town of
Newmarket (the “Client”) to undertake a geotechnical investigation for the Mulock Property located
at 33 Mulock Drive in Newmarket, Ontario (the “Site”).

The purpose of this geotechnical investigation was to determine the subsurface conditions at four (4)
borehole locations and from the findings in the boreholes make engineering recommendations for
design parameters of the proposed underpinning of the existing foundation at Mulock House
Building.

A geotechnical review of the test pits that were undertaken by the Client in the basement of the
Mulock House was performed by SIRATI to examine the existing foundation and subsurface soil and
presented in the following reference. The findings of the test pitting program were reviewed and
incorporated in this report:

- REF. 1, Test Pitting Report, Proposed Development at the Basement of the Mulock House,
33 Mulock Drive, Newmarket, Ontario, Report No. SP22-1110-00-E, provided by SIRATI
and Partners Consultants Ltd., dated March 28, 2023.

This report is provided based on the terms of reference presented above and on the assumption that
the design will be in accordance with the applicable codes and standards. If there are any changes in
the design features relevant to the geotechnical analyses, or if any questions arise concerning the
geotechnical aspects of the codes and standards, SIRATI should be contacted to review the design. It
should be also noted as a result of changes it may then be necessary to carry out additional borings
and reporting before the recommendations of this office can be relied upon.

The site investigation and recommendations follow generally accepted practice for geotechnical
consultants in Ontario. The format and contents are guided by client specific needs and economics
and do not conform to generalized standards for services. Laboratory testing for most part follows
ASTM or CSA Standards or modifications of these standards that have become standard practice.

This report has been prepared for the Client and its designers. Third party use of this report without
Sirati & Partners Consultants Limited (SIRATI) consent is prohibited. The limitation conditions
presented in Appendix B form an integral part of the report and they must be considered in
conjunction with this report.

2. FIELD AND LABORATORY WORK

Four (4) boreholes (BH/MW-201, BH-202, BH-203, and BH/MW-204, see Drawing 1 for location
plan) were drilled at site to depth ranging between 6.6 m to 15.7 m below existing grade. Boreholes
were drilled with solid stem continuous flight auger equipment by a drilling sub-contractor under the
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direction and supervision of SIRATI personnel. Samples were retrieved at regular intervals with a 50
mm O.D. split-barrel sampler driven with a hammer weighing 624 N and dropping 760 mm in
accordance with the Standard Penetration Test (SPT) method. The samples were logged in the field
and returned to the SIRATI’s laboratory for detailed examination by the project engineer and for
laboratory testing.

As well as visual examination in the laboratory, all the soil samples were tested for moisture content.
Selected five (5) soil samples were subjected to grain size analyses and gradation curves are presented
on Figure No. 6. The same five (5) samples were also subjected to Atterberg Limits testing and the
results are presented on the respective borehole log and Figure Nos. 7 and 8.

Water level observations were made during drilling and in the open boreholes upon completion of
drilling. Monitoring wells were installed in two of the drilled boreholes (BH/MW-201 and BH/MW-
204).

The ground surface elevations at the borehole locations were surveyed by SIRATI personnel using
differential GPS system and varied from 271.22 to 271.62 mASL. Table 1 summarizes the boreholes
detail:

Table 1: Borehole Detail

Borehole
Northing (m) Easting (m) Depth below o
BH riling | UTMZone’ | UTMZone | SRR | Bxisting |\ yell Tl
No. g 17T 17T Grade (m)

BH/MW-201 | Apr. 17,2023 | 4877063.255 621889.286 271.62 15.70 Yes
BH-202 Apr. 17,2023 | 4877037.405 621881.865 271.61 6.60 No
BH-203 Apr. 18,2023 | 4877043.948 621919.794 271.45 6.60 No

BH/MW-204 | Apr. 18,2023 | 4877058.846 621916.876 271.22 6.60 Yes

3. SITE AND SUBSURFACE CONDITIONS

The borehole locations are shown on Drawing 1. Notes on sample descriptions and the general
features of fill material and native soil are presented on Drawing 1A. Detailed subsurface conditions
are presented on the Borehole Logs; Drawings 2 to 5 The soil and groundwater conditions are
summarized as follows.

SIRATI & PARTNERS CONSULTANTS LIMITED 2
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3.1 Soil Conditions
Fill Material:

A layer of fill layer surfaced all boreholes. The fill material mainly consists of silty sand, with some
gravel, trace clay, brown and moist. The fill layer extended to depth between 0.8 m (BH-202, BH-203
and BH/MW-204) and 4.6 m (BH/MW-201 below existing ground surface (mbgs).

The fill material is comprised of gravely sand or sand with some gravel overlying clayey silt and sand
fill.

The measured SPT ‘N’ values in the fill material ranged from 2 to over 29 blows per 300 mm
penetration, with an average value of 7 blows per 300 mm penetration, indicating a loose material.

Grain size analysis of clayey silt and sand fill material sample (BH/MW-201/SS3) was conducted,
and the results are presented on Figure 6, with the following fractions:

Clay: 19%
Silt: 54%
Sand: 18%
Gravel: 9%

Lean Clay to Silty Clay:

Below the fill material, native cohesive soil consisting of lean clay to silty clay, with trace to some
sand, trace gravel, trace cobbles, grey to brown, and moist to wet were encountered in all boreholes,
extending to depths of 6.6 m to 15.7 m below existing ground surface (termination depth of
boreholes).

The measured SPT ‘N’ values in the lean clay to silty clay material ranged from 6 to 50 blows per
300 mm penetration, with an average value of 23 blows per 300 mm penetration, indicating a very
stiff to hard material.

Grain size analysis of lean clay to silty clay material samples (BH/MW-201/SS6, BH-202/SS2, BH-
203/SS3, and BH/MW-204/SS3) were conducted, and the results are presented on Figure 6, with the
following fractions:

Clay: 13-20%
Silt:  70-84%
Sand: 2-8%
Gravel: 0-2%

Atterberg limits testing was completed on four (4) representative lean clay to silty clay samples
(BH/MW-201/SS6, BH-202/SS2, BH-203/SS3, and BH/MW-204/SS3). The liquid limit was found to
be ranging between 25-27%, the plastic limit was found to be ranging 16-20%. The soil has a
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plasticity index of ranging between 6-9% indicating an inorganic low plastic clay (cohesive). The
result is presented in Figures 7 and 8. The soil moisture content of samples is ranging between 21-
22% by weight and is below the liquid limit.

3.2 Groundwater Conditions

During drilling and upon completion of drilling, the short-term groundwater (unstabilized) was
observed in all boreholes at depths ranging between 2.4 m and 5.5 m below the existing grade, with
the exception of BH-202 which was dry upon completion of drilling. The stabilized groundwater table
observed in the monitoring wells (BH/MW-201 and BH/MW-204) on April 26™, 2023, was found at
depths ranging between 2.4 m and 3.1 m.

Table 2: Groundwater Levels Observed in Monitoring Wells

Depth of

Date of Date of Groundwater Elevation aof
BH e Observation . Groundwater
Drilling below existing
No. (m)
ground (m)
BH/MW-201 | Apr. 17,2023 | Apr. 26, 2023 3.10 268.52
BH/MW-204 | Apr. 18,2023 | Apr. 26, 2023 2.40 268.82

It should be noted that the groundwater levels can vary and are subject to seasonal fluctuations in
response to major weather events.

Upon Client request, the above-mentioned monitoring wells were decommissioned on May 4, 2023.

4. UNDERPINNING RECOMMENDATIONS

It is understood that the purpose of this geotechnical investigation was to determine the subsurface
conditions at four (4) borehole locations and from the findings in the boreholes make engineering
recommendations for design parameters of the proposed underpinning of the existing foundation at
Mulock House Building basement.

Based on information provided by the Client, the elevation of the top of the existing slab in the
basement is 270.64 m ASL and the elevation of the proposed top of slab after underpinning is
expected to be at 269.94 m ASL and the underside of the slab will be at 269.74 m ASL. The
following engineering recommendations regarding the geotechnical design aspects of the proposed
basement underpinning should be reviewed once the final design grades and foundations have been
finalized.

Basement underpinning is a construction technique used to strengthen or increase the depth of an
existing basement foundation. It involves the process of excavating and reinforcing the foundation to
provide additional support and stability.
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The area around the foundation and floor slab in the basement is excavated in sections to expose the
existing foundation walls. This can be done either from the outside or inside of the basement,
depending on the accessibility and structural considerations.

To ensure the stability of the structure during the underpinning process, temporary supports such as
shoring or hydraulic jacks are installed to bear the load of the foundation.

The underpinning process involves extending the depth or width of the foundation to provide
additional support. There are various techniques for underpinning, including traditional mass concrete
underpinning, mini-piled underpinning, and beam-and-base underpinning. The choice of technique
depends on factors such as soil conditions, existing foundation type, and project requirements.

Once the underpinning is complete, reinforcement measures are taken to strengthen the newly
extended foundation. This may involve adding steel beams, concrete footings, or other structural
elements to enhance the load-bearing capacity.

As part of the underpinning process, it's important to address waterproofing and drainage concerns.
Proper waterproofing membranes, drainage systems, and sump pumps may be installed to prevent
water infiltration and ensure a dry basement environment.

After the underpinning work is completed, the excavated areas are backfilled and restored. This may
include repairing walls, floors, and other elements affected during the construction process.

General recommendations regarding underpinning are as follow:

- The excavated area under the existing foundation should be backfilled with concrete to
immediately under the existing foundation, in order to connect to the existing foundation.

- The base of existing foundation should be cleaned of any soil residues to provide a complete
and smooth connection between the existing foundation and newly placed concrete.

- The base of the excavation must be thoroughly cleaned of all loosened, disturbed, wet, and/or
softened soil, and/or water.

- The time lag between excavation and concrete placement should be minimized to limit
softening and sloughing of the soil.

- The concrete should be placed without segregation, and carefully vibrated.

- Consultation should be made with the Structural Engineer to fill the potential gap between the
existing foundation and the newly placed concrete. Pressure grouting may be an option to be
considered.

Guidelines for Underpinning from the Canadian Foundation Engineering Manual (4™ Edition) is
provided in Figure 11.
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Based on findings during the current investigation as well as reviewing the findings from the test
pitting program that was undertaken by the Client (please refer to REF. 1) the following engineering
recommendations regarding the geotechnical design aspects of the proposed basement underpinning
are provided:

Conventional Spread/Strip Footings:

Based on the borehole information, the proposed slab in the basement after performing underpinning
can be supported by conventional spread and strip footings at or below the depths provided in Table

3.
Table 3: Bearing Values and Founding Levels of Spread Footings

BH Material Bearing Factored Minimum Founding
Capacity | Geotechnical | Depth Below | Level at or
No. at SLS Resistance at Existing Below
(kPa) ULS (kPa) Ground (m) | Elevation (m)
BH/MW-201 Lean Clay 100 150 4.60 267.02
BH-202 Lean Clay 100 150 1.87 269.74
BH-203 Lean Clay 105 160 1.71 269.74
BH/MW-204 Silty Clay 120 180 1.48 269.74

It should be noted that the bearing capacities were provided based on the soil and groundwater
condition at the borehole locations and as such, variability should be anticipated between the
boreholes.

The geotechnical resistances provided above are given for loads that will be applied perpendicular to
the surface of the footings. Where the load is not applied perpendicular to the footing, inclination of
the load should be taken into account in accordance with Section 6.7.2 of the CHBDC (2014).

A Modulus of subgrade reaction ‘Ks> of 20 MPa/m may be considered for the design of the
foundation.

The foundations designed to the specified allowable bearing capacity at the serviceability limit states
(SLS) are expected to settle less than 25 mm total and 19 mm differential. However, considering the
existing state of the foundation, the planned underpinning, and the alterations in loading conditions
throughout and following the underpinning process, it is anticipated that differential settlements may
surpass the values mentioned earlier. Therefore, the design team should carefully evaluate the
potential risks associated with utilizing conventional spread/strip or isolated footings, including total
and differential settlements, as well as potential cracking in the existing walls and structures.

Additionally, it is crucial to acknowledge and take into account that the current foundations were
initially designed to support the existing building loads. Consequently, modifying the building loads
and conducting underpinning may result in altered loading conditions for both the new and existing
foundation components, potentially leading to additional settlements in the foundations.
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Helical Piles:

Helical piles offer an economically viable option for underpinning. The advantages of helical piles
encompass remarkable uplift resistance, absence of drill spoil, elimination of concrete delays, low
noise levels, and absence of vibrations. Helical piles consist of a steel shaft with one, two, or three
auger flights. The pile is augured into the ground, advanced into competent soils (i.e. glacial till or
shale) and the capacity confirmed using the measured torque required to advance the pile. The helical
anchors are generally designed as end bearings and the friction from the existing fill should be
conservatively ignored. The helical piles are particularly attractive as the helical plates can take
advantage of the stiff to very stiff underlying deposits in end bearing. Using Helical Piles will
minimize the risk of differential settlement.

The helical pile plates must be embedded at least 3 m into the very stiff cohesive soil deposit (lean
Clay or Silty Clay), with ‘N’ value greater than 25 (or earlier torque refusal). A SS5 helical pile
(please refer to EBS Geostructural Inc., Helical pile Capacity chart or any equivalent Helical Pile
manufacturer), extending to the approximate elevation of 265 m or earlier refusal is estimated to
support an approximate load of 200 kN in compression at the Serviceability Limit State (SLS) and
270 kN at the Ultimate Limit State (ULS). The tensile bearing capacity of such piles is expected to be
60 kN at SLS and 80 kN at ULS, per pile. The design capacity of the helical piles will need to be
verified on site using a full-scale pile load test prior to installation of any production piles.

The required geotechnical resistance of helical anchor in compression would need to be confirmed by
multiplying a resistance factor of 0.6 to the test load. For tension, the required geotechnical resistance
of helical anchor should be confirmed by multiplying a resistance factor of 0.4 to the test load. Full-
time monitoring by a Geotechnical Engineer will be required during the installation of piles, to
monitor the applied torque depth of piles and confirm the design load capacity. A specialized design-
build contractor must be retained to design and install the helical piles.

It is recommended that the center-to-center spacing between adjacent piles to be no less than five
times the diameter of the largest helical piles. Spacing between the helical piles and other foundation
elements, requires special consideration and is beyond the scope of this section.

o. FLOOR SLAB AND PERMANENT DRAINAGE

The floor slab can be supported on grade provided any disturbed native soils are removed and the
base thoroughly inspected. Any backfill required to raise the grade can consist of inorganic soil,
placed in shallow lifts (less than 300 mm thick prior to compaction) and compacted to 98 percent of
Standard Proctor Maximum Dry Density (SPMDD).

A moisture barrier consisting of at least 200 mm of 19 mm clear crushed stone should be installed
under the floor slab.

A perimeter drainage system will be required around the exterior basement walls. The perimeter
drainage is shown on Drawings 9 and 10, together with the underfloor drainage. Where the exposed
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subgrade consists of cohesionless soils below the groundwater table, all openings including the
subgrade must be covered or wrapped with filter fabric, typically a Class Il non-woven textile with a
filtration opening size (F.0.S.) of 50 to 100 pum.

The floor slab should be structurally independent of any load bearing structural elements and should
tolerate expected foundation settlements as indicated above.

6. FROST PROTECTION

All footings exposed to seasonal freezing conditions must have at least 1.2 m of soil cover for frost
protection.

There is no official rule governing the required founding depth for footings below unheated basement
floors. Certainly, it will not be greater than the 1.2 m required in Southern Ontario for exterior
footings. Un-monitored experience indicates that a shallower depth ranging from 0.82 to 0.9 m for
interior column footings and 0.4 m for wall footings has been successful where 2 or more basement
levels apply. The 0.82 m depth is believed to be close to the minimum structural requirement for
interior column footings. Adjacent to air shafts and entrance and exit doors, a footing depth of 1.2 m
below floor level is required or, alternatively, insulation protection must be provided.

It is also emphasized that underfloor drainage and/or an adequate free draining gravel base is required
to minimize the risk of floor dampness. Floor dampness could lead to temporary icing and the risk of
accidents.

7. EXCAVATIONS AND BACKFILL

The groundwater table observed in the monitoring wells installed in the cohesive soils was at depths
ranging between 2.4 m and 3.1 m below existing grade, corresponding to the geodetic elevation
ranging between 268.52 m ASL and 268.82 m ASL, seasonal fluctuations in groundwater table
should be considered.

All excavations must be carried out in accordance with the most recent Occupational Health and
Safety Act (OHSA). In accordance with OHSA, the very stiff cohesive soils can be classified as Type
3 Soil above the groundwater table and Type 4 Soil below the groundwater table.

The existing fill in the boreholes is generally not suitable for re-use as backfill. The native soils free
from topsoil and organics can be used as general construction backfill, provided their moisture
content is within 2 percent of optimum moisture content. Loose lifts of soil, which are to be
compacted, should not exceed 200 mm. Depending on the time of construction and weather, some
excavated material may be too wet to compact and will require aeration prior to its use. Significant
drying of the wet sandy soils will be required prior to their use as the backfill material.

The excavated soils are not considered to be free draining. Where free draining backfill is required,
imported granular fill such as OPSS Granular B should be used.
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It should be noted that the excavated soils are subject to moisture content increase during wet weather
which would make these materials too wet for adequate compaction. Stockpiles should be compacted
at the surface or be covered with tarpaulins to minimize moisture uptake.

8. EARTH PRESSURES

The lateral earth and water pressure acting at any depth on the basement wall structure can be
calculated by the following formula:

In soils above the groundwater table (z < dw):
p=K({rz+q)

In soils below the groundwater table (z > dw):
p=K{ydw+v1(z-dw)+0a}+pw

In which, pw = yw (Z - dw)

where p = lateral earth and water pressure in kPa acting at a depth of z below ground
surface
K =  earth pressure coefficient
Y = unit weight of soil above groundwater table
11 = submerged unit weight of soil below groundwater table
Tw = unit weight of water, assuming yw = 9.8 kN/m?
z =  depth below ground surface to point of interest, in metres
dw = depth of groundwater table below ground surface, in metres
g =  value of surcharge in kPa
Pw =  hydrostatic water pressure in kPa

The lateral earth pressure parameters are presented in Table 2:

Table 4: Lateral Earth Pressure Parameters

Parameter Lean Clay
Unit Weight, y, KN/m? 21
Submerged Unit Weight, 1, KN/m?® 11.2
Friction Angle, ¢, degrees (for undrained conditions of temporary shoring system) 0
Undrained Shear Strength, Sy, kPa 50
Active Earth Pressure Coefficient, Ka 0.45
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Parameter Lean Clay
Passive Earth Pressure Coefficient, K, 1.55
Earth Pressure at rest Coefficient, Ko 0.65
Modulus of Subgrade Reaction, Ks, MN/m?3 20

9. EARTHQUAKE CONSIDERATIONS

Based on the borehole information and according to Table 4.1.8.4.A of OBC 2012, the subject site for
the proposed building founded on the competent native soils can be classified as “Class C”.
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10. GENERAL COMMENTS ON REPORT

Sirati & Partners Consultants Limited should be retained for a general review of the final design and
specifications to verify that this report has been properly interpreted and implemented. If not given
the privilege of making this review, Sirati & Partners will assume no responsibility for interpretation
of the recommendations in the report.

The comments given in this report are intended only for the guidance of design engineers. The
number of boreholes required to determine the localized underground conditions between boreholes
affecting construction costs, techniques, sequencing, equipment, scheduling, etc., would be much
greater than has been carried out for design purposes. Contractors bidding on or undertaking the
works should, in this light, decide on their own investigations, as well as their own interpretations of
the factual borehole results, so that they may draw their own conclusions as to how the subsurface
conditions may affect them.

The limitation conditions presented in Appendix B form an integral part of the report and they must
be considered in conjunction with this report.

We trust that the information contained in this report is satisfactory. Should you have any questions,
please do not hesitate to contact this office.

Yours truly,
SIRATI & PARTNERS CONSULTANTS LIMITED

Javad Sheikhtaheri, M.A.Sc., P.Eng.
Senior Geotechnical Engineer

Ao
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Drawing 1A: Notes on Sample Descriptions

1. All sample descriptions included in this report follow the Canadian Foundations Engineering Manual soil classification
system. This system follows the standard proposed by the International Society for Soil Mechanics and Foundation
Engineering. Laboratory grain size analyses provided by Sirati & Partners Consultants Limited also follow the same
system. Different classification systems may be used by others; one such system is the Unified Soil Classification.
Please note that, with the exception of those samples where a grain size analysis has been made, all samples are
classified visually. Visual classification is not sufficiently accurate to provide exact grain sizing or precise
differentiation between size classification systems.

ISSMFE SOIL CLASSIFICATION

[ cLAY | SILT | SAND | GRAVEL ] COBBLES [ BOULDERS |
| FINE [ MEDIUM [ COARSE | FINE [ MEDIUM | COARSE [ FINE | MEDIUM | COARSE |

0.0|02 Ol.OOG 0.02 0.06 0.2 0.6 2.0 6.0 20 60 200

I I I I I I I I I
EQUIVALENT GRAIN DIAMETER IN MILLIMETRES

[ CLAY (PLASTIC) TO | FINE | MEDIUM [ crRs. [ FINE | COARSE ]
[_SILT (NONPLASTIC) | SAND | GRAVEL

UNIFIED SOIL CLASSIFICATION

2. Fill: Where fill is designated on the borehole log it is defined as indicated by the sample recovered during the boring
process. The reader is cautioned that fills are heterogeneous in nature and variable in density or degree of compaction.
The borehole description may therefore not be applicable as a general description of site fill materials. All fills should
be expected to contain obstruction such as wood, large concrete pieces or subsurface basements, floors, tanks, etc., none
of these may have been encountered in the boreholes. Since boreholes cannot accurately define the contents of the fill,
test pits are recommended to provide supplementary information. Despite the use of test pits, the heterogeneous nature
of fill will leave some ambiguity as to the exact composition of the fill. Most fills contain pockets, seams, or layers of
organically contaminated soil. This organic material can result in the generation of methane gas and/or significant
ongoing and future settlements. Fill at this site may have been monitored for the presence of methane gas and, if so, the
results are given on the borehole logs. The monitoring process does not indicate the volume of gas that can be
potentially generated nor does it pinpoint the source of the gas. These readings are to advise of the presence of gas
only, and a detailed study is recommended for sites where any explosive gas/methane is detected. Some fill material
may be contaminated by toxic/hazardous waste that renders it unacceptable for deposition in any but designated land fill
sites; unless specifically stated the fill on this site has not been tested for contaminants that may be considered toxic or
hazardous. This testing and a potential hazard study can be undertaken if requested. In most residential/commercial
areas undergoing reconstruction, buried oil tanks are common and are generally not detected in a conventional
geotechnical site investigation.

3. Till: The term till on the borehole logs indicates that the material originates from a geological process associated with
glaciation. Because of this geological process the till must be considered heterogeneous in composition and as such
may contain pockets and/or seams of material such as sand, gravel, silt or clay. Till often contains cobbles (60 to 200
mm) or boulders (over 200 mm). Contractors may therefore encounter cobbles and boulders during excavation, even if
they are not indicated by the borings. It should be appreciated that normal sampling equipment cannot differentiate the
size or type of any obstruction. Because of the horizontal and vertical variability of till, the sample description may be
applicable to a very limited zone; caution is therefore essential when dealing with sensitive excavations or dewatering
programs in till materials.
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6.6/ END OF BOREHOLE:
1. Borehole was open upon
completion of drilling.
2. Water level was encountered at
5.5 mbgs upon completion of
drilling.
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LOG OF BOREHOLE BH/MW-204
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PROJECT: Geotechnical Investigation
CLIENT: The Corporation of The Town of Newmarket
PROJECT LOCATION: 16780 Yonge Street, Newmarket, ON
DATUM: Geodetic
BH LOCATION: See Drawing 1 N 4877058.846 E 621916.876

DRILLING DATA

Method: Solid Stem Auger
Diameter: 150 mm

Date: Apr-18-2023

REF. NO.: SP23-01170-00
ENCL NO.: 5
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6.6/ END OF BOREHOLE:
1. Borehole was open upon
completion of drilling.
2. Water level was encountered at
5.5 mbgs upon completion of
drilling.
3. Monitoring well was installed at
BH/MW-204 with screen 3.0 to 6.1
mbgs upon completion of drilling.
4. Groundwater level was measured
at 2.4 mbgs on Aril 26, 2023.
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Fabric Filter (9)

Vertical Drainage Board (9)

Water Proofing (11)
Moisture Barrier (4)

N Slab on Grade(5) Approved Filter Fabric Blanket (10)

- ~— —= -
.‘_.:---I-._. "_/__.4 B a

20 mm Clear Stone (2)

Drainage Tile (1, 6)
Approved Filter Fabric (3)
Solid discharge pipe (8)

Shoring —af

EXTERIOR FOOTING

Notes

1. Drainage tile to consist of 100 mm (4") diameter weeping tile or equivalent perforated

pipe leading to a positive sump or outlet, spaced between columns.

2. 20 mm (3/4") clear stone - 150 mm (6") top and side of drain. If drain is not on footing,

place100 mm (4 inches) of stone below drain .

3. Wrap the clear stone with an approved filter membrane (Terrafix 270R or equivalent).

4. Moisture barrier to be at least 200 mm (8") of compacted clear 20 mm (3/4") stone or
equivalent free draining material. A vapour barrier may be required for specialty floors.

. Slab on grade should not be structurally connected to the wall or footing.

. Underfloor drain invert to be at least 300 mm (12") below underside of floor slab.
Drainage tile placed in parallel rows 6 to 8 m (20 to 25') centers one way. Place drain
on 100 mm (4") clear stone with 150 mm (6") of clear stone on top and sides. Enclose
stone with filter fabric as noted in (3).

7. Do not connect the underfloor drains to perimeter drains.

8. Solid discharge pipe located at the middle of each bay between the solider piles,
approximate spacing 2.5 m, outletting into a solid pipe leading to a sump.

9. Vertical drainage board with filter cloth should be kept a minium of 1.2 m below exterior
finished grade.

10. The entire subgrade to be sealed with approved filter fabric (Terrafix 270R or equivalent)

if non-cohesive (sandy) soils below ground water table encountered.

11. The basement walls should be water proofed using bentonite or equivalent

water-proofing system.

12. Review the geotechnical report for specific details. Final detail must be approved before

system is considered acceptable.

DRAINAGE RECOMMENDATIONS

Shored Basement wall with Underfloor Drainage System
(not to scale)
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EXTERIOR FOOTING
Notes

. Drainage tile to consist of 100 mm (4") diameter weeping tile or equivalent perforated

pipe leading to a positive sump or outlet, spaced between columns.

. 20 mm (3/4") clear stone - 150 mm (6") top and side of drain. If drain is not on footing,

place100 mm (4 inches) of stone below drain .

. Wrap the clear stone with an approved filter membrane (Terrafix 270R or equivalent).
. Moisture barrier to be at least 200 mm (8") of compacted clear 20 mm (3/4") stone or

equivalent free draining material. A vapour barrier may be required for specialty floors.

. Slab on grade should not be structurally connected to the wall or footing.
. Underfloor drain invert to be at least 300 mm (12") below underside of floor slab.

Drainage tile placed in parallel rows 6 to 8 m (20 to 25') centers one way. Place drain
on 100 mm (4") clear stone with 150 mm (6") of clear stone on top and sides. Enclose
stone with filter fabric as noted in (3).

Do not connect the underfloor drains to perimeter drains.

Solid discharge pipe located at the middle of each bay between the solider piles,
approximate spacing 2.5 m, outletting into a solid pipe leading to a sump.

Vertical drainage board mira-drain 6000 or eqivalent with filter cloth should be continous
from bottom to 1.2 m below exterior finished grade.

The entire subgrade to be sealed with approved filter fabric (Terrafix 270R or equivalent)
if non-cohesive (sandy) soils below ground water table encountered.

The basement walls must be water proofed using bentonite or equivalent water-proofing
system.

Review the geotechnical report for specific details. Final detail must be approved before
system is considered acceptable.

DRAINAGE RECOMMENDATIONS
Shored Basement wall with Underfloor Drainage System
(not to scale)
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Guidelines for Underpinning in Soil and Excavation Support

Existing foundations located within Zone A normally require underpinning, especially for heavy
structures. For some foundations in Zone A, it may be possible to eliminate underpinning and
control foundation movement by tightly braced excavation walls, such as caisson walls.

N \
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AN 1 \\ « TIGHTLY BRACED/TIED
1 N \ EXCAVATION WALL
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0.6 m

Zone A Foundations located within this zone normally require
underpinning. Horizontal and vertical pressures on the

excavation wall of non underpinned foundations must
be considered

Zone B Foundations located within this zone normally do not
require underpinning. Horizontal and vertical pressures

on the excavation wall of non underpinned foundations
must be considered

Zone C Underpinning to structures is normally founded in this

zone. Lateral pressure from underpinning is not normally
considered

(Reference: Figure 26.27 from Canadian Foundation Engineering Manual, 4th Edition)
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GENERAL REQUIREMENTS FOR ENGINEERED FILL

Compacted imported soil that meets specific engineering requirements and is free of organics and debris
and that has been continually monitored on a full-time basis by a qualified geotechnical representative is
classified as engineered fill. Engineered fill that meets these requirements and is bearing on suitable
native subsoil can be used for the support of foundations.

Imported soil used as engineered fill can be removed from other portions of a site or can be brought in
from other sites. In general, most of Ontario soils are too wet to achieve the 100% Standard Proctor
Maximum Dry Density (SPMDD) and will require drying and careful site management if they are to be
considered for engineered fill. Imported non-cohesive granular soil is preferred for all engineered fill. For
engineered fill, we recommend use of OPSS Granular ‘B’ sand and gravel fill material.

Adverse weather conditions such as rain make the placement of engineered fill to the required degree of
density difficult or impossible; engineered fill cannot be placed during freezing conditions, i.e. normally
not between December 15 and April 1 of each year.

The location of the foundations on the engineered fill pad is critical and certification by a qualified
surveyor that the foundations are within the stipulated boundaries is mandatory. Since layout stakes are
often damaged or removed during fill placement, offset stakes must be installed and maintained by the
surveyors during the course of fill placement so that the contractor and engineering staff are continually
aware of where the engineered fill limits lie. Excavations within the engineered fill pad must be backfilled
with the same conditions and quality control as the original pad.

To perform satisfactorily, engineered fill requires the cooperation of the designers, engineers, contractors
and all parties must be aware of the requirements. The minimum requirements are as follows; however,
the geotechnical report must be reviewed for specific information and requirements.

1. Prior to site work involving engineered fill, a site meeting to discuss all aspects must be
convened. The surveyor, contractor, design engineer and geotechnical engineer must attend the
meeting. At this meeting, the limits of the engineered fill will be defined. The contractor must
make known where all fill material will be obtained from and samples must be provided to the
geotechnical engineer for review, and approval before filling begins.

2. Detailed drawings indicating the lower boundaries as well as the upper boundaries of the
engineered fill must be available at the site meeting and be approved by the geotechnical
engineer.

3. The building footprint and base of the pad, including basements, garages, etc. must be defined by

offset stakes that remain in place until the footings and service connections are all constructed.
Confirmation that the footings are within the pad, service lines are in place, and that the grade
conforms to drawings, must be obtained by the owner in writing from the surveyor and Sirati &
Partners Consultants Limited. Without this confirmation, no responsibility for the performance of
the structure can be accepted by Sirati & Partners Consultants Limited (SIRATI). Survey
drawing of the pre-and post-fill location and elevations will also be required.

4.T he area must be stripped of all topsoil and fill materials. Subgrade must be proof-rolled. Soft
spots must be dug out. The stripped native subgrade must be examined and approved by a SIRA
-TI engineer prior to placement of fill.
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5.

10.

11.

12.

13.

14.

The approved engineered fill material must be compacted to 100% Standard Proctor Maximum
Dry Density throughout. Engineered fill should not be placed during the winter months.
Engineered fill compacted to 100% SPMDD will settle under its own weight approximately 0.5%
of the fill height and the structural engineer must be aware of this settlement. In addition to the
settlement of the fill, additional settlement due to consolidation of the underlying soils from the
structural and fill loads will occur and should be evaluated prior to placing the fill.

Full-time geotechnical inspection by SIRATI during placement of engineered fill is required.
Workcannot commence or continue without the presence of the SIRATI representative.

The fill must be placed such that the specified geometry is achieved. Refer to the attached
sketches for minimum requirements. Take careful note that the projection of the compacted pad
beyond the footing at footing level is a minimum of 2 m. The base of the compacted pad extends
2 m plus the depth of excavation beyond the edge of the footing.

A bearing capacity of 150 kPa at SLS (225 kPa at ULS) can be used provided that all conditions
outlined above are adhered to. A minimum footing width of 500 mm (20 inches) is suggested and
footings must be provided with nominal steel reinforcement.

All excavations must be done in accordance with the Occupational Health and Safety Regulations
of Ontario.

After completion of the engineered fill pad a second contractor may be selected to install
footings. The prepared footing bases must be evaluated by engineering staff from SIRATI prior
tofooting concrete placements. All excavations must be backfilled under full time supervision
bySIRATI to the same degree as the engineered fill pad. Surface water cannot be allowed to
pond inexcavations or to be trapped in clear stone backfill. Clear stone backfill can only be used
with theapproval of SIRATI.

After completion of compaction, the surface of the engineered fill pad must be protected from
disturbance from traffic, rain and frost. During the course of fill placement, the engineered fill
must be smooth-graded, proof-rolled and sloped/crowned at the end of each day, prior to
weekends and any stoppage in work in order to promote rapid runoff of rainwater and to avoid
any ponding surface water. Any stockpiles of fill intended for use as engineered fill must also be
smooth-bladed to promote runoff and/or protected from excessive moisture take up.

If there is a delay in construction, the engineered fill pad must be inspected and accepted by the
geotechnical engineer. The location of the structure must be reconfirmed that it remains within
the pad.

The geometry of the engineered fill as illustrated in these General Requirements is general in
nature. Each project will have its own unique requirements. For example, if perimeter sidewalks
are to be constructed around the building, then the projection of the engineered fill beyond the
foundation wall may need to be greater.

These guidelines are to be read in conjunction with Sirati & Partners Consultants Limited (SIRA
TI) report attached.
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Appendix B: Limitation and Use of the Report

This report is intended solely for the Client named. The material in it reflects our best judgment in light of the
information available to Sirati & Partners Consultants Limited (SIRATI) at the time of preparation. Unless
otherwise agreed in writing by SIRATI, it shall not be used to express or imply warranty as to the fitness of the
property for a particular purpose. No portion of this report may be used as a separate entity, it is written to be
read in its entirety.

The conclusions and recommendations given in this report are based on information determined at the borehole
locations. The information contained herein in no way reflects on the environment aspects of the project, unless
otherwise stated. Subsurface and groundwater conditions between and beyond the boreholes may differ from
those encountered at the borehole locations, and conditions may become apparent during construction, which
could not be detected or anticipated at the time of the site investigation. The benchmark and elevations used in
this report are primarily to establish relative elevation differences between the borehole locations and should not
be used for other purposes, such as grading, excavating, planning, development, etc. Professional judgement was
exercised in gathering and analyzing data and formulation of recommendations using current industry guidelines
and standards. Similar to all professional persons rendering advice, SIRATI cannot act as absolute insurer of the
conclusion we have reached. No additional warranty or representation, expressed or implied, is included or
intended in this report other than stated herein the report.

The design recommendations given in this report are applicable only to the project described in the text and then
only if constructed substantially in accordance with the details stated in this report.

The comments made in this report on potential construction problems and possible methods are intended only for
the guidance of the designer. The number of boreholes may not be sufficient to determine all the factors that may
affect construction methods and costs. For example, the thickness of surficial topsoil or fill layers may vary
markedly and unpredictably. The contractors bidding on this project or undertaking the construction should,
therefore, make their own interpretation of the factual information presented and draw their own conclusions as
to how the subsurface conditions may affect their work. This work has been undertaken in accordance with
normally accepted geotechnical engineering practices.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the
responsibility of such third parties. SIRATI accepts no responsibility for damages, if any, suffered by any third
party as a result of decisions made or actions based on this report.

We accept no responsibility for any decisions made or actions taken as a result of this report unless we are
specifically advised of and participate in such action, in which case our responsibility will be as agreed to at that
time. Any user of this report specifically denies any right to claims against the Consultant, Sub-Consultants, their
officers, agents and employees in excess of the fee paid for professional services.

SIRATI engagement hereunder is subject to and condition upon, that SIRATI not being required by the Client, or
any other third party to provide evidence or testimony in any legal proceedings pertaining to this finding of this
report or providing litigations support services which may arise to be required in respect of the work produced
herein by SIRATI. It is prohibited to publish, release or disclose to any third party the report produced by
SIRATI pursuant to this engagement and such report is produced solely for the Client own internal purposes and
which shall remain the confidential proprietary property of SIRATI for use by the Client, within the context of
the work agreement. The Client will and does hereby remise and forever absolutely release SIRATI, its directors,
officers, agents and shareholders of and from any and all claims, obligations, liabilities, expenses, costs, charges
or other demands or requirements of any nature pertaining to the report produced by SIRATI hereunder. The
Client will not commence any claims against any Person who may make a claim against SIRATI in respect of
work produced under this engagement.

SIRATI & PARTNERS CONSULTANTS LIMITED 31
May 16, 2023
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1. INTRODUCTION

Sirati & Partners Consultants Limited (SIRATI) was retained by the Corporation of The Town of
Newmarket (the “Client”) to undertake a geotechnical investigation at Mulock House situated at
central area of Mulock Property located at 33 Mulock Drive in Newmarket, Ontario (the “Site”).

The purpose of this geotechnical investigation was to determine depth and configuration of the
existing foundation at two locations, pier foundation on the East Trace and the Southern stone stairs,
throughout excavating two (2) test pits.

Based on information provided by the Client, two (2) test pit locations were proposed to be excavated
by the client on the exterior of the existing buildings (Drawing A202, Investigative Opening Location
Plan-1, prepared by +VG Architects, please refer to Appendix A).

This report has been prepared for the Client and its designers. Third party use of this report without
Sirati & Partners Consultants Limited (SIRATI) consent is prohibited. The limitation conditions
presented in Appendix C form an integral part of the report and they must be considered in
conjunction with this report.

2. FIELD WORK

Client arranged to excavate two (2) test pits (TP1 and TP2, see Drawing 1 for location plan) using a
mini excavator by an excavation sub-contractor under the direction and supervision of the Client. The
test pits (TP1 and TP2) were excavated to depth ranging between 1.35 m and 1.68 m, below existing
concrete floor slab.

All the excavated test pits were visually inspected by SIRATI personnel and photographs were taken
along with measurement of depth of exposed foundation elements. Two (2) grab samples were taken
from the bearing stratums of the excavated test pits. As well as visual examination in the laboratory,
all the soil samples were tested for moisture content, hydrometer analyses and Atterberg Limits
testing and the results will be provided in our final report.

3. FOUNDATION DEPTH AND CONFIGIRATION

The exposed foundation elements at the location of the excavated test pits were visually inspected
along with measurement of the foundation depth. The visual inspection was carried out to gather
information on foundation current condition as well as examining the foundation soil condition.
Findings from this study are presented in Table 2 along with a photo log that is presented in
Appendix B of this factual report.

SIRATI & PARTNERS CONSULTANTS LIMITED 1
AucusT 30, 2023
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4. BEARING STRATA SOIL CONDITION

The bearing stratums under the foundation elements at the excavated test pits were visually inspected
and examined by SIRATI senior geotechnical engineer using pocket penetrometer readings. The
findings from the visual inspection and pocket penetrometer measurements are provided in Table 1. It
should be noted that due to limitation of the current investigation (e.g. limited depth and configuration
of test pits, disturbance of bearing stratum, etc.) the following findings are preliminary and should be
confirmed by further investigation.

Table 1. Bearing Strata Soil Condition Summary

Estimated Factored
Test Pit ID Bearing Strata Soil Estimated Bearing Geotechnical
Condition Capacity at SLS (kPa) Resistance at ULS
(kPa)
Clayey Silt possible Fill,
TP1 trace sand and gravel, brown, 100 150
stiff, moist
Clayey Silt possible Fill,
TP2 trace sand and gravel, brown, 100 150
stiff, moist

No groundwater seepage was observed during the test pit inspection; however, it should be noted that
the groundwater levels can vary and are subject to seasonal fluctuations in response to major weather
events. The groundwater level should be confirmed through a hydrogeological study on site.

SIRATI recommend performing a confirmatory geotechnical investigation on site.

4. FROST PROTECTION

All footings exposed to seasonal freezing conditions must have at least 1.2 m of soil cover for frost
protection.

There is no official rule governing the required founding depth for footings below unheated basement
floors. Certainly, it will not be greater than the 1.2 m required in Southern Ontario for exterior
footings. Un-monitored experience indicates that a shallower depth ranging from 0.82 to 0.9 m for
interior column footings and 0.4 m for wall footings has been successful where 2 or more basement
levels apply. The 0.82 m depth is believed to be close to the minimum structural requirement for
interior column footings. Adjacent to air shafts and entrance and exit doors, a footing depth of 1.2 m
below floor level is required or, alternatively, insulation protection must be provided.

SIRATI & PARTNERS CONSULTANTS LIMITED 2
AucusT 30, 2023






Project: SP22-01170-00-B Factual Report-Test Pitting
The Corporation of The Town of Newmarket Proposed Development at Mulock House
33 Mulock Drive, Newmarket, Ontario

Table 1. Test Pit Observation Summary

- Clayey silt, firm S L -
TP1 135 Mini 0.40 0.50-0.55 0.05-0.10 to stiff, in moist | Photos 1 to 3 The concrete foundation is highly segregated. The concrete foundation is tilted ou_tward the building.
Excavator condition No visible cracks were observed. Roots were present around the concrete foundation.
P2 168 Mini 105 i i g%g T:lltm?):gt] Photos 4 and 5 Some cracks were observed from the top of the foundation wall immediately below the concrete slab
' Excavator ' con diti,on (stairs). The foundation was absent on this test pit and the wall was buried to 1.05 m below grade.
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[t is also emphasized that underfloor drainage and/or an adequate free draining gravel base is required
to minimize the risk of floor dampness. Floor dampness could lead to temporary icing and the risk of
accidents.

5. GENERAL COMMENTS ON REPORT

Sirati & Partners Consultants Limited should be retained for a general review of the final design and
specifications to verify that this report has been properly interpreted and implemented. If not
accorded the privilege of making this review, Sirati & Partners will assume no responsibility for
interpretation of the recommendations in the report.

The comments given in this report are intended only for the guidance of design engineers. The
number of boreholes required to determine the localized underground conditions between boreholes
affecting construction costs, techniques, sequencing, equipment, scheduling, etc., would be much
greater than has been carried out for design purposes. Contractors bidding on or undertaking the
works should, in this light, decide on their own investigations, as well as their own interpretations of
the factual borehole results, so that they may draw their own conclusions as to how the subsurface
conditions may affect them.

The limitation conditions presented in Appendix B form an integral part of the report and they must
be considered in conjunction with this report.

We trust that the information contained in this report is satisfactory. Should you have any questions,
please do not hesitate to contact this office.

Yours truly,
SIRATI & PARTNERS CONSULT?ANTS LIMITED

K /{L/( 1

Javad Sheikhtaheri, M.A.Sc., P.Eng.
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APPENDIX A

DRAWING A202
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APPENDIX B

TEST PIT PHOTO LOGS
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Photo 1: Test Pit TP1
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Photo 2: Test Pit TP1
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Photo 3: Test Pit TP1
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Photo 4: Test Pit TP2
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Photo 5: Test Pit TP
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Appendix C: Limitation and Use of the Report

This report is intended solely for the Client named. The material in it reflects our best judgment in light of the
information available to Sirati & Partners Consultants Limited (SIRATI) at the time of preparation. Unless
otherwise agreed in writing by SIRATI, it shall not be used to express or imply warranty as to the fitness of the
property for a particular purpose. No portion of this report may be used as a separate entity, it is written to be
read in its entirety.

The conclusions and recommendations given in this report are based on information determined at the borehole
locations. The information contained herein in no way reflects on the environment aspects of the project, unless
otherwise stated. Subsurface and groundwater conditions between and beyond the boreholes may differ from
those encountered at the borehole locations, and conditions may become apparent during construction, which
could not be detected or anticipated at the time of the site investigation. The benchmark and elevations used in
this report are primarily to establish relative elevation differences between the borehole locations and should not
be used for other purposes, such as grading, excavating, planning, development, etc. Professional judgement was
exercised in gathering and analyzing data and formulation of recommendations using current industry guidelines
and standards. Similar to all professional persons rendering advice, SIRATI cannot act as absolute insurer of the
conclusion we have reached. No additional warranty or representation, expressed or implied, is included or
intended in this report other than stated herein the report.

The design recommendations given in this report are applicable only to the project described in the text and then
only if constructed substantially in accordance with the details stated in this report.

The comments made in this report on potential construction problems and possible methods are intended only for
the guidance of the designer. The number of boreholes may not be sufficient to determine all the factors that may
affect construction methods and costs. For example, the thickness of surficial topsoil or fill layers may vary
markedly and unpredictably. The contractors bidding on this project or undertaking the construction should,
therefore, make their own interpretation of the factual information presented and draw their own conclusions as
to how the subsurface conditions may affect their work. This work has been undertaken in accordance with
normally accepted geotechnical engineering practices.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the
responsibility of such third parties. SIRATI accepts no responsibility for damages, if any, suffered by any third
party as a result of decisions made or actions based on this report.

We accept no responsibility for any decisions made or actions taken as a result of this report unless we are
specifically advised of and participate in such action, in which case our responsibility will be as agreed to at that
time. Any user of this report specifically denies any right to claims against the Consultant, Sub-Consultants, their
officers, agents and employees in excess of the fee paid for professional services.

SIRATI engagement hereunder is subject to and condition upon, that SIRATI not being required by the Client, or
any other third party to provide evidence or testimony in any legal proceedings pertaining to this finding of this
report or providing litigations support services which may arise to be required in respect of the work produced
herein by SIRATI. It is prohibited to publish, release or disclose to any third party the report produced by
SIRATI pursuant to this engagement and such report is produced solely for the Client own internal purposes and
which shall remain the confidential proprietary property of SIRATI for use by the Client, within the context of
the work agreement. The Client will and does hereby remise and forever absolutely release SIRATI, its directors,
officers, agents and shareholders of and from any and all claims, obligations, liabilities, expenses, costs, charges
or other demands or requirements of any nature pertaining to the report produced by SIRATI hereunder. The
Client will not commence any claims against any Person who may make a claim against SIRATI in respect of
work produced under this engagement.

SIRATI & PARTNERS CONSULTANTS LIMITED 18

AucusT 30, 2023





