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1.0

2.0

INTRODUCTION

Paterson Group (Paterson) was commissioned by Claridge Homes to conduct a
geotechnical investigation for a proposed multi-storey building which is to be located
at 1050 Somerset Street West in the City of Ottawa, Ontario (refer to Figure 1 - Key
Plan in Appendix 2 of this report).

The objectives of the current investigation were to:

| Determine the subsoil and groundwater conditions at this site by means of
boreholes.

W Based on the results of the boreholes, provide geotechnical recommendations
pertaining to the design of the proposed development, including construction
considerations which may affect the design.

The following report has been prepared specifically and solely for the aforementioned
project which is described herein. It contains our findings and includes geotechnical
recommendations pertaining to the design and construction of the subject development
as they are understood at the time of writing this report.

Investigating the presence or potential presence of contamination on the subject
property was not part of the scope of work of this present investigation. Therefore, the
present report does not address environmental issues.

A Phase I-ll - Environmental Site Assessment (ESA) was completed by Paterson
concurrently with the present investigation, the findings and recommendations are

presented under separate cover.

PROPOSED DEVELOPMENT

Specific details of the proposed development are not known during the geotechnical
investigation. However, it is understood that the proposed development will consist of
a multi-storey residential building with five (5) levels of underground parking.

Report: PG2356-1
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3.0 METHOD OF INVESTIGATION

3.1 Field Investigation

The field program for our geotechnical investigation was carried out on April 18, 19,
July 5 and 6, 2011. At that time, eight (8) boreholes were advanced to a maximum
depth of 13 m below existing ground surface. The borehole locations were distributed
in a manner to provide general coverage of the proposed development and taking into
consideration site features and underground services. The approximate locations of
the boreholes are shown on Drawing PG2356-1 - Test Hole Location Plan included in
Appendix 2.

The boreholes were put down using a truck-mounted auger drill rig or advancing down
using portable drilling equipment operated by a two-person crew. All fieldwork was
conducted under the full-time supervision of our personnel under the direction of a
senior engineer. The drilling procedure consisted of augering to the required depths
at the selected locations, and sampling and testing the overburden.

Sampling and In Situ Testing

Soil samples were recovered using a 50 mm diameter split-spoon sampler or from the
auger flights. The split-spoon and auger samples were classified on site and placed
in sealed plastic bags. All samples were transported to our laboratory. The depths at
which the split-spoon and auger samples were recovered from the boreholes are
shown as SS and AU, respectively, on the Soil Profile and Test Data sheets in
Appendix 1.

The Standard Penetration Test (SPT) was conducted in conjunction with the recovery
of the split-spoon samples. The SPT results are recorded as “N” values on the Soil
Profile and Test Data sheets. The “N” value is the number of blows required to drive
the split-spoon sampler 300 mm into the soil after a 150 mm initial penetration using
a 63.5 kg hammer falling from a height of 760 mm.

Undrained shear strength testing, using a vane apparatus, was carried out at regular
intervals of depth in cohesive soils.

Report: PG2356-1
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3.2

3.3

Diamond drilling was carried out at BH 3 and BH 7 to determine the nature of the
bedrock and to assess its quality. A recovery value and a Rock Quality Designation
(RQD) value were calculated for each drilled section of bedrock and are shown on the
borehole logs. The recovery value is the ratio, in percentage, of the length of the
bedrock sample recovered over the length of the drilled section. The RQD value is the
ratio, in percentage, of the total length of intact rock pieces longer than 100 mm in one
drilled section over the length of the drilled section. These values are indicative of the
quality of the bedrock.

The subsurface conditions observed in the boreholes were recorded in detail in the
field. The soil profiles are presented on the Soil Profile and Test Data sheets in
Appendix 1 of this report.

Groundwater

Groundwater monitoring wells were installed in BH1 and BH 5 and flexible polyethylene
standpipes were installed in the remaining boreholes to permit monitoring of the
groundwater levels subsequent to the completion of the sampling program.

Sample Storage

All samples will be stored in the laboratory for a period of one month after issuance of
this report. They will then be discarded unless we are otherwise directed.

Field Survey

The borehole locations were selected, determined in the field and surveyed by
Paterson. The ground surface elevation at the borehole locations is referenced to
temporary benchmark (TBM), consisting of a mag nail in the hydro pole located on the
west side of the subject site. A geodetic elevation of 63.14 m was provided for this
TBM by Annis O’Sullivan Vollebekk. The locations of the boreholes, TBM, and the
ground surface elevations at the borehole locations, are presented on Drawing
PG2356-1 - Test Hole Location Plan in Appendix 2.

Laboratory Testing

The soil samples recovered from the subject site were visually examined in our
laboratory to review the results of the field logging.

Report: PG2356-1
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3.4 Analytical Testing

One (1) soil sample was submitted for analytical testing to assess the corrosion
potential for exposed ferrous metals and the potential of sulphate attacks against
subsurface concrete structures. The sample was submitted to determine the
concentration of sulphate and chloride, the resistivity and the PH of the sample. The
results are presented in Appendix 1 and are discussed further in Subsection 6.7.
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4.0 OBSERVATIONS

41 Surface Conditions

4.2

The majority of the subject site is occupied by two (2) commercial buildings. The
remainder of the site consists of asphalt covered parking areas. The subject site is
relatively flat and at grade with surrounding properties and roadways.

Subsurface Profile

Generally, the soil conditions encountered at the borehole locations consist of a
pavement structure overlying a varying fill material consisting of silty sand mixed with
silty clay, gravel, cobbles and boulders. A native in situ stiff to very stiff brown to grey
silty clay was encountered underlying the fill material at BH 7 and BH 4. A glacial till
deposit was noted below the abovenoted layers.

It should be noted that BH 6 was completed in the basement level of the existing
building extending through a 150 mm concrete floor slab overlying a thin layer of
crushed stone bearing over a glacial till deposit.

A grey limestone bedrock was encountered at a 11 and 11.3 m depth at BH 3 and
BH 7, respectively. The recovery values and RQD values for the bedrock cores were
calculated in the field and reviewed in the laboratory. 100% recovery values were
observed in the four (4) rock cores while the RQD values vary between 97 to 100%.
Generally, the bedrock quality was observed to be excellent.

For specific details of the soil profiles at each test hole location refer to the Soil Profile
and Test Data sheets in Appendix 1.

Based on available geological mapping, the subject site is located in an area where the
bedrock consists of limestone, with interbeds of calcarenite and shale of the Lindsay
formation with overburden thickness varying between 0 to 5 m.

The subsurface conditions observed in the test holes were recorded in detail in the
field. The soil profiles are presented on the Soil Profile and Test Data sheets in
Appendix 1 of this report.
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4.3

Groundwater

Groundwater levels (GWLs) were measured in the monitoring wells (MW) and
standpipes installed at the borehole locations and the results are summarized in
Table 1. The groundwater level can also be estimated based on moisture levels and
colour of the recovered soil samples. Based on these observations at the borehole
locations, the groundwater table is expected between a 3.5 to 4.5 m below existing
ground surface. It should be noted that groundwater levels are subject to seasonal
fluctuations. Therefore, the groundwater level could vary at the time of construction.

Table 1
Summary of Groundwater Level Readings
Borehole Ground Groundwater Levels (m) )
Number Elevation (m) Depth Elevation Recording Date
BH 1 (MW) 62.44 1.10 61.34 April 26, 2011
BH 2 62.56 6.10 56.46 April 26, 2011
BH 3 61.84 4.38 57.46 April 26, 2011
BH 4 62.69 5.80 56.89 April 26, 2011
BH 5 (MW) 62.15 217 59.98 July 11, 2011
BH 7 62.00 4.30 57.70 July 11, 2011
BH 8 62.49 4.73 57.76 July 11, 2011
Note: The ground surface elevation at each borehole was referenced to a temporary benchmark
(TBM), consisting of a mag nail on the hydro pole located west of the subject site. A geodetic
elevation of 63.14 m was provided for this TBM by Annis O’Sullivan Vollebekk.
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5.0 DISCUSSION
5.1 Geotechnical Assessment
The subject site is considered adequate from a geotechnical perspective for the
proposed building. It is expected that a temporary shoring system will be required for
the excavation of the underground levels.
The above and other considerations are further discussed in the following sections.
5.2 Site Grading and Preparation

Stripping Depth

It is understood that the proposed multi-storey building will be founded on the bedrock
surface. It is anticipated that all existing overburden material will be excavated from
within the footprint of the proposed building. Some bedrock excavation may be
required for the construction of the underground parking garage.

Bedrock Removal

Based on the volume of the bedrock encountered in the area, it is expected that line-
drilling in conjunction with hoe-ramming or controlled blasting will be required to remove
the bedrock. In areas of weathered bedrock and where only a small quantity of
bedrock is to be removed, bedrock removal may be possible by hoe-ramming.

Prior to considering blasting operations, the blasting effects on the existing services,
buildings and other structures should be addressed. A pre-blast or pre-construction
survey of the existing structures located in proximity of the blasting operations should
be carried out prior to commencing site activities. The extent of the survey should be
determined by the blasting consultant and should be sufficient to respond to any
inquiries/claims related to the blasting operations.

As a general guideline, peak particle velocities (measured at the structures) should not
exceed 25 mm per second during the blasting program to reduce the risks of damage
to the existing structures, especially the multi-storey building to the west.

The blasting operations should be planned and conducted under the supervision of a
licensed professional engineer who is also an experienced blasting consultant.
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Excavation side slopes in sound bedrock can be carried out using almost vertical side
walls. A minimum 1 m horizontal ledge, should be left between the bottom of the
overburden excavation and the top of the bedrock surface to provide an area to allow
for potential sloughing or to provide a stable base for the overburden shoring system.

Vibration Considerations

Construction operations are also the cause of vibrations, and possibly, sources of
nuisance to the community. Therefore, means to reduce the vibration levels as much
as possible should be incorporated in the construction operations to maintain, as much
as possible, a cooperative environment with the residents.

The following construction equipment could be the source of vibrations: piling rig, hoe
ram, compactor, dozer, crane, truck traffic, etc. The construction of the shoring system
using soldier piles or sheet piling will require the use of these equipments. Vibrations,
whether it is caused by blasting operations or by construction operations, could be the
cause of the source of detrimental vibrations on the adjoining buildings and structures.
Therefore, it is recommended that all vibrations be limited.

Two parameters are used to determine the permissible vibrations, namely, the
maximum peak particle velocity and the frequency. For low frequency vibrations, the
maximum allowable peak particle velocity is less than that for high frequency vibrations.
As a guideline, the peak particle velocity should be less than 15 mm/s between
frequencies of 4 to 12 Hz, and 50 mm/s above a frequency of 40 Hz (interpolate
between 12 and 40 Hz). It should be noted that these guidelines are for today’s
construction standards. Considering that several old or sensitive buildings are
encountered in the vicinity of the subject site, considerations should be given to
lowering these guidelines. Considering that these guidelines are above perceptible
human level and, in some cases, could be very disturbing to some people, it is
recommended that a pre-construction survey be completed to minimize the risks of
claims during or following the construction of the proposed building.

Horizontal Rock Anchors
Horizontal rock anchors may be required at specific locations to prevent pop-outs of the
bedrock, especially in areas where fractures in the bedrock are conducive to the failure

of the bedrock surface.

The requirement for horizontal rock anchors will be evaluated during the excavation
operations.
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5.3

5.4

Foundation Design

Bearing Resistance Values

Footings placed on a clean, surface sounded limestone bedrock surface can be
designed using a factored bearing resistance value at ultimate limit states (ULS) of
1,500 kPa, incorporating a geotechnical resistance factor of 0.5, and a bearing
resistance value at serviceability limit states (SLS) of 1,000 kPa.

A clean, surface-sounded bedrock bearing surface should be free of loose materials,
and have no near surface seams, voids, fissures or open joints which can be detected
from surface sounding with a rock hammer.

A factored bearing resistance value at ULS of 4,000 kPa, incorporating a geotechnical
resistance factor of 0.5, and a bearing resistance at SLS of 2,000 kPa could be used
if founded on clean, surface sounded limestone bedrock and the bedrock is free of
seams, fractures and voids within 1.5 m below the founding level. This could be
verified by completing and probing 50 mm diameter drill holes to a depth of 1.5 m
below the founding level within the footprint(s) of the footing(s). At least one drill hole
should be completed per major footing. The drill hole inspection should be carried out
by the geotechnical consultant.

Settlement
Footings bearing on an acceptable bedrock bearing surface and designed using the
bearing resistance values provided herein will be subjected to negligible potential post-

construction total and differential settlements.

Design for Earthquakes

The site class for seismic site response can be taken as Class A for foundations
placed on the limestone bedrock. Reference should be made to the latest revision of
the 2006 Ontario Building Code for a full discussion of the earthquake design
requirements. The seismic site classification will be confirmed in the spring by a site
specific shear wave velocity testing.
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5.5

5.6

Basement Slab

The basement area is expected to be mainly parking and a concrete slab topping with
a subfloor granular layer will be incorporated in the design to accommodate services
and a rigid pavement structure noted in Subsection 5.7 will be applicable. The
thickness of the granular subfloor layer will be dependent on what services are
incorporated in the design. It is also expected that a sump pit will be incorporated to
drain any water which enters the granular layer via a breach in the raft slab.

In consideration of the groundwater conditions encountered at the time of the
construction, a subfloor drainage system, consisting of lines of perforated drainage
pipe subdrains connected to a positive outlet, should be provided in the clear stone
under the lower basement floor.

Basement Wall

There are several combinations of backfill materials and retained soils that could be
applicable for the basement walls of the subject structure. However, the conditions can
be well-represented by assuming the retained soil consists of a material with an angle
of internal friction of 30 degrees and a drained unit weight of 20 kN/m?.

Where the foundation walls are to be poured directly against the bedrock surface, a
nominal coefficient of at-rest earth pressure of 0.25 is recommended in conjunction
with a bulk unit weight of 24.5 kN/m? (effective 15.5 kN/m?®). A seismic earth pressure
component will not be applicable for the foundation wall, which is to be poured against
the bedrock face. It is expected that the seismic earth pressure will be transferred to
the underground floor slabs, which should be designed to accommodate these
pressures.

The total earth pressure (P,g) includes both the static earth pressure component (P,)
and the seismic component (AP ;).

Report: PG2356-1
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5.7

Static Earth Pressures

The static horizontal earth pressure (P,) can be calculated using a triangular earth
pressure distribution equal to K, v H where:

= at-rest earth pressure coefficient of the applicable retained soil, 0.5
unit weight of the fill of the applicable retained soil (kN/m®)
height of the wall (m)

K,
Y
H
Seismic Earth Pressures

The seismic earth pressure (AP,c) can be calculated using the earth pressure
distribution equal to 0.375a_ YH?/g where:

a,= (1.45-a.,/9)a, ..

vy = unit weight of fill of the applicable retained soil (kN/m?)
H = height of the wall (m)

g = gravity, 9.81 m/s?

The peak ground acceleration, (a,,,), for the Ottawa area is 0.42g according to
OBC 2006. Note that the vertical seismic coefficient is assumed to be zero.

The total earth pressure (P,¢) is considered to act at a height, h, (m) from the base of
the wall. Where:

h = {Po(H/3)+AP,c(0.6H)}/P e

The earth pressures calculated are unfactored. Forthe ULS case, the earth pressure
loads should be factored as live loads, as per OBC 2006.

Rock Anchor Design

It is expected that rock anchors could be required to resist uplift forces. The
geotechnical design of grouted rock anchors in sedimentary bedrock is based upon two
possible failure modes. The anchor can fail either by shear failure along the grout/rock
interface or by pullout of a 60 to 90 degree cone of rock with the apex of the cone near
the middle of the bonded length of the anchor.
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It is expected that the centre to centre spacing between the grid of rock anchors will be
3.0 m. Assuming an apex angle of 60° for the failure cone, it is likely that interaction
will develop between failure cones of anchors. As a result, the following
recommendations are provided on the assumption that group interaction will occur
between the anchors. The effect of assuming group interaction is a reduction in the
overall strength of each anchor; therefore, this assumption is considered conservative.

A third failure mode of shear failure along the grout/steel interface should also be
reviewed by the structural engineer to ensure all typical failure modes have been
reviewed.

Itis also recommended, where applicable, that anchors in close proximity to each other
be grouted at the same time. This will ensure that any fractures or voids are
completely in-filled and that fluid grout does not flow from a grouted hole to an adjacent
empty hole.

Anchors can be of the “passive” or the “post-tensioned” type, depending on whether
the anchor tendon is provided with a post-tensioned load prior to being put into service.

Regardless of whether an anchor is of the passive or the post tensioned type, it is
recommended that the anchor be provided with a bonded length, or fixed anchor
length, at the base of the anchor, which will provide the anchor capacity. In addition,
each anchor should have an unbonded length, or free anchor length, between the rock
surface and the start of the bonded length. Since the depth at which the apex of the
shear failure cone develops is midway along the bonded length, a fully bonded anchor
would tend to have a much shallower cone, and therefore less geotechnical resistance,
than one where the bonded length is limited to the bottom part of the overall anchor.

Permanent anchors should be provided with corrosion protection. As a minimum, this
requires that the entire drill hole be filled with cement grout. The free anchor length is
provided by installing a plastic sleeve to act as a bond break within the fully grouted drill
hole.

Grout to Rock Bond

The unconfined compressive strength of limestone ranges between about 60 and
120 MPa, which is stronger than most routine grouts. A factored tensile grout to rock
bond resistance value at ULS of 1.0 MPa, incorporating a resistance factor of 0.3, can
be used. A minimum grout strength of 40 MPa is recommended.
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Rock Cone Uplift

As discussed previously, the geotechnical capacity of the rock anchors depends on the
dimensions of the rock anchors and the configuration of the anchorage system. Based
on existing bedrock information, a Rock Mass Rating (RMR) of 65 was assigned to
the bedrock, and Hoek and Brown parameters (m and s) were taken as 0.575 and
0.00293, respectively.

Recommended Rock Anchor Lengths

Parameters used to calculate rock anchor lengths are provided in Table 2.

Table 2 - Parameters used in Rock Anchor Review

Grout to Rock Bond Strength - Factored at ULS 1.0 MPa
Compressive Strength - Grout 40 MPa

Rock Mass Rating (RMR) - Good Quality Limestone 65

Hoek and Brown parameters m=0.575 and s=0.00293
Unconfined compressive strength - Limestone bedrock 60 MPa

Unit weight - Submerged Bedrock 15.2 kN/m?®

Apex angle of failure cone 60°

Apex of failure cone mid-point of fixed anchor length

The fixed anchor length will depend on the diameter of the drill holes. Recommended
anchor lengths for a 100 and 125 mm diameter hole are provided in Table 3.
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Table 3 - Recommended Rock Anchor Lengths - Grouted Rock Anchor
Diameter of Anchor Lengths (m) Factored Tensile
Drill Hole Bonded Unbonded Total Resistance
(mm) Length Length Length (kN)
1.0 0.8 1.8 250
1.8 1.0 2.8 500
100
2.5 1.3 3.8 800
3.2 1.9 5.1 1200
0.7 1.1 1.8 250
1.7 1.0 2.7 500
125
2.5 1.5 3.5 800
3.0 1.7 4.7 1200

It is recommended that the anchor drill hole diameter be a minimum of 2 times the rock
anchor tendon diameter and the anchor drill holes be inspected by geotechnical
personnel and should be thoroughly flushed clean prior to grouting. The use of a grout
tube to place grout from the bottom up in the anchor holes is further recommended.

It should be noted that due to the intended use of the rock anchors and nature of the
passive rock anchor design, proof testing is not required provided that the grout
installation is adequately completed to the satisfaction of the geotechnical consultant.
Itis recommended that compressive strength testing be completed for the rock anchor
grout. A set of grout cubes, consisting of 3 “gangs” of 3 cubes each, should be tested
for each day that grout is prepared.
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5.8 Pavement Design

The proposed lower basement slab will be considered a rigid pavement structure. The
following rigid pavement structure is suggested to support car parking only.

Table 2 - Recommended Rigid Pavement Structure - Car Only Parking Areas

Thickness Material Description
(mm)
125 Wear Course - Concrete slab
200 BASE - 20 mm clear stone
SUBGRADE - Bedrock

Asphalt pavement is not anticipated to be required at the proposed development.
However, should asphalt pavement be considered for the project, the recommended
pavement structures shown in Tables 4 and 5 would be applicable.

Table 4 - Recommended Flexible Pavement Structure - Car Only Parking Areas

Thickness Material Description
mm
50 Wear Course - HL-3 or Superpave 12.5 Asphaltic Concrete
150 BASE - OPSS Granular A Crushed Stone
300 SUBBASE - OPSS Granular B Type Il
SUBGRADE - Either fill, in situ soil or OPSS Granular B Type | or Il
material placed over in situ soil or fill
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Table 5 - Recommended Flexible Pavement Structure - Access Lanes

Thickness Material Description

mm

40 Wear Course - HL-3 or Superpave 12.5 Asphaltic Concrete

50 Binder Course - HL-8 or Superpave 19.0 Asphaltic Concrete

150 BASE - OPSS Granular A Crushed Stone

400 SUBBASE - OPSS Granular B Type Il
SUBGRADE - Either fill, in situ soil or OPSS Granular B Type | or I
material placed over in situ soil or fill

If soft spots develop in the subgrade during compaction or due to construction traffic,
the affected areas should be excavated and replaced with Ontario Provincial Standard
Specification (OPSS) Granular B Type | or Type Il material.

The pavement granulars (base and subbase) should be placed in maximum 300 mm
thick layers and compacted to a minimum of 98% of the materials’ SPMDD using
suitable compaction equipment.

Minimum Performance Graded (PG) 58-34 asphalt cement should be used for this
project.
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6.0

6.1

6.2

DESIGN AND CONSTRUCTION PRECAUTIONS

Foundation Drainage and Backfill

It is understood that the building foundation walls will be placed in close proximity to all
the boundaries. Itis expected that insufficient room will be available for exterior backfill
along these walls and, therefore, the foundation wall will be poured against a drainage
system placed against the shoring face.

It is recommended that the composite drainage system (such as Miradrain G100N or
equivalent) extend down to the footing level. Itis recommended that 150 mm diameter
sleeves at 3 m centres be cast in the footing or at the foundation wall/footing interface
to allow the infiltration of water to flow to an interior perimeter drainage pipe. The
perimeter drainage pipe should direct water to sump pit(s) within the lower basement
area.

Where space is available, it is recommended that a perimeter foundation drainage
system be provided for the proposed structure. If provided the system should consist
of a 100 mm to 150 mm diameter perforated corrugated plastic pipe, surrounded on
all sides by 150 mm of 10 mm clear crushed stone, placed at the footing level around
the exterior perimeter of the structure. The pipe should be connected to sump pit(s)
within the lower basement area.

Backfill against the exterior sides of the foundation walls should consist of free-draining
non frost susceptible granular materials. The greater part of the site excavated
materials will be frost susceptible and, as such, are not recommended for re-use as
backfill against the foundation walls, unless a composite drainage system (such as
System Platon or Miradrain) is used. Imported granular materials, such as clean sand
or OPSS Granular B Type | granular material, should be used for this purpose.

Protection of Footings Against Frost Action

Perimeter footings of heated structures are required to be insulated against the
deleterious effects of frost action. A minimum of 1.5 m of soil cover alone, or a
minimum of 0.6 m of soil cover, in conjunction with foundation insulation, should be
provided in this regard.
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6.3

6.4

Exterior unheated footings, such as those for isolated exterior piers, are more prone
to deleterious movement associated with frost action than the exterior walls of the
structure proper and require additional protection, such as soil cover of 2.1 m or a
combination of soil cover and foundation insulation.

For a building provided with three to four underground parking levels, the requirement
for frost protection can be reduced to 1 m in the lowest parking level in areas away

from sources of below freezing air temperature such as but not limited to air intakes.

Excavation Side Slopes

At this site, temporary shoring will be required to complete the required excavations.
The shoring requirements will depend on the depth of the excavation, the proximity of
the adjacent buildings and underground structures and the elevation of the adjacent
building foundations and underground services. For preliminary design purposes, the
temporary system may consist of soldier pile and lagging system or interlocking steel
sheet piling.

Pipe Bedding and Backfill

At least 150 mm of OPSS Granular A should be used for bedding for sewer and water
pipes when placed on soil subgrade. The bedding should extend to the spring line of
the pipe. Cover material, from the spring line to at least 300 mm above the obvert of
the pipe should consist of OPSS Granular A (concrete or PSM PVC pipes) or sand
(concrete pipe). The bedding and cover materials should be placed in maximum
225 mm thick lifts compacted to a minimum of 95% of the material’s SPMDD.

Where hard surface areas are considered above the trench backfill, the trench backfill
material within the frost zone (about 1.8 m below finished grade) should match the soils
exposed at the trench walls to reduce the potential differential frost heaving. The
trench backfill should be placed in maximum 300 mm thick loose lifts and compacted
to a minimum of 95% of the material’s SPMDD.
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6.5

6.6

6.7

Groundwater Control

The contractor should be prepared to direct water away from all bearing surfaces and
subgrades, regardless of the source, to prevent disturbance to the founding medium.

The rate of flow of groundwater into the excavation through the overburden should be
low for the shallow excavations expected at this site. It is anticipated that pumping
from open sumps will be sufficient to control the groundwater influx through the sides
of the excavations.

A temporary MOE permit to take water (PTTW) will be required for this project if more
than 50,000 L/day are to be pumped during the construction phase. At least 3 to
4 months should be allowed for completion of the application and issuance of the
permit by the MOE.

Winter Construction

Precautions must be taken if winter construction is considered for this project.

The subsoil conditions at this site mostly consist of frost susceptible materials. In
presence of water and freezing conditions ice could form within the soil mass. Heaving
and settlement upon thawing could occur.

In the event of construction during below zero temperatures, the founding stratum
should be protected from freezing temperatures by the use of straw, propane heaters
and tarpaulins or other suitable means. In this regard, the base of the excavations
should be insulated from sub-zero temperatures immediately upon exposure and until
such time as heat is adequately supplied to the building and the footings are protected
with sufficient soil cover to prevent freezing at founding level.

The trench excavations should be carried out in a manner to avoid the introduction of
frozen materials, snow or ice into the trenches.

Corrosion Potential and Sulphate

The results of analytical testing show that the sulphate content is less than 0.1%. This
resultis indicative that Type 10 Portland cement (normal cement) would be appropriate
for this site. The chloride content and the pH of the sample indicate that they are not
significant factors in creating a corrosive environment for exposed ferrous metals at this
site, whereas the resistivity is indicative of an very aggressive to severely aggressive
corrosive environment.
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7.0 RECOMMENDATIONS

It is a requirement for the foundation design data provided herein to be applicable that
a materials testing and observation services program including the following aspects
be performed by the geotechnical consultant.

3 Review of the geotechnical aspects of the excavating contractor’s shoring
design, prior to construction.

a Review the bedrock stabilization and excavation requirements.
a Observation of all bearing surfaces prior to the placement of concrete.
| Sampling and testing of the concrete and fill materials used.

W Periodic observation of the condition of unsupported excavation side slopes in
excess of 3 m in height, if applicable.

W Observation of all subgrades prior to backfilling and follow-up field density tests
to determine the level of compaction achieved.

4 Sampling and testing of the bituminous concrete including mix design reviews.
A report confirming that these works have been conducted in general accordance with

our recommendations could be issued, upon request, following the completion of a
satisfactory materials testing and observation program by the geotechnical consultant.
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8.0

STATEMENT OF LIMITATIONS

The recommendations made in this report are preliminary in nature and in accordance
with our present understanding of the project. A detailed investigation should be
carried out to validate the recommendations presented in this report. We request that
we be permitted to review our recommendations when the drawings and specifications
are complete.

A soils investigation is a limited sampling of a site. Should any conditions at the site
be encountered which differ from those at the test locations, we request immediate
notification to permit reassessment of our recommendations.

The present report applies only to the project described in this document. Use of this
report for purposes other than those described herein or by person(s) other than
Claridge Homes or their agents is not authorized without review by Paterson for the
applicability of our recommendations to the alternative use of the report.

——

\
Carlos P. Da Silva, P.Eng.

—_

Report Distribution:

a Claridge Homes (3 copies)
a Paterson Group (1 copy)

Report: PG2356-1
February 6, 2012 Page 21



APPENDIX 1

SOIL PROFILE & TEST DATA SHEETS
SYMBOLS AND TERMS

ANALYTICAL TEST RESULTS



T,

T L e , 0 00 , 7

PG2356
BH 1

FILE NO.
HOLE NO.

TN RSN DA
UOIONJISUOD I b e e soe g roe o So oo oe o toe o foa o Jou o Jo o loe e
[IBM DULIOHUOIN O A N W SR
MY T rete perl ragte pezs 2esl 22 NN
el el Leele Jede Lofe fele Lol Lole Jole Lele Lole Lol
PO sraetrey e Ty #oa iy
HH RN iR H e Ty
cleens PR, voreeliisad P A S S s S A
socregeer Fegeries A st pe gl
A T : I SLi
PRI TR J5 B PR NN vdeoGolroted TR S I SRR IR AR IF N NS PRI NP NP % | SO s P PPN
v it e A e It
PEAR AN PR, voreeliisad [ P S S s S A
o v socregeer Fegeries A st pe gl
H :
2 Casaacs o CAAaCan %
H T e A A A
PSR AS  SS S A R (R ARSI AL SN PR A RSN SN IPARIS. S A
[l Sty ” Teeeres "
cGesiedeitedetodeifeis PR ARPP AR N PP AR PR BT AR S PP AR R R
S e A
PSR AR N NS S A PRI . A SN P AN PSSR DA A, NS LA SNSRI
o cenreieer Teerres
o CAEME] CASMCas

v

v

kS
.
.
Y

LRy
s
OO

Y

PR
bobovwssoioe
o s 0 o

PRI
bobovwssoioe
o s 0 o

pososteotorts
Seepesez

o

k3
By
.
<
.
Py
by
by
.

LRy
s
RS
PR
DY
PR
OO
PRy
PR

PRI
0D o asineged
AR
0% oot e te st
Zescrel

PRI
0D o asineged
AR

k3
Ny

0
<

k3
Ny

DRI

<
.

<
by

<
.

.
.
s
.
kS
Ny
.
ke
)y

.
by
.
<

.
.
.
s
.
kS
Ny
.
ke
)y

40

.

LMCaR]
PR RS
posocpoforre

R
kY
Y
Ry

R
booomestoime
: o7

By
.
by
DY

t4

i

0

3
s
.
<
.
Ry
3
3
.

N

N

T

N

T

A

N
PR PRI SRR
Qeedadnadedeadatedege

N
Qeededecdefeadeecdedosdiaged]

N

CARMrASY
oL i,z
00gedeiseied

RIS
IR
LA

3
s

<
.

PERRARN

<
Y

<
swssssmisdisiimsaisdas

by

N
Y
<
s
N
k3
s
N
3
.

.
by
EXER TR TETERTRINS TF TERTE T XX DRLRS XN
.
R
.
<
<
.
<
Y

@® 50 mm Dia. Cone

Pen. Resist. Blows/0.3m
O Water Content %

B R R R D I I NN S e e §
PR IRLES TR ST TRURS PRSP PRIRS PRIT TR IR §
PRRE TERTS SEITT TR ILS X TTRRE TR R PRRE DX

swsssmsdimtistmiidistimas

PR TRRRS PR RS TX TR Y 00 S PR TR0 XS SUCNS SN
DR IRNES EENTR TRV TXTR SRR TR ITTR IR R TRRS IY
R E RS SRR T AR L A LD R R R Y
D R N R N R RS R TR

BRI R RELII TR TR TR RY SRR

B P R IR T T 0N OF TR UK SN SRS SN

DECERIRNES SRR TR TR SRR TEITTR LR RRTRNR R

T ITNTS TENTTTRATS TR TTSREINE O SUCUE JU0 F SURIRE SRR VY M 1\
N

[ERRE REARS SRELRRREILS XX SRRRY IRE RN
.

.
emeetimectedietiacbesiniaiitetimeitidieriacon d
<
Y
.

RIS SRR RTINS TR SRR RORR RNy
<
<

N N
swvsssmsdimtisimisdisiimsisshisimnss
EERTEIENES PRNEE-RRRRS RRIRRPRIRS PR PRI
EERTEIENES PRNEE-RRRRS RRIRRPRIRS PR PRI

PR RS oL i,z
oo efpogesiefeise VIR T edpodeiseqeiseloseses pedecteiogedieodechedecsofeshbesesceiittsseitt00000000000000000000000000000000000000000000
o o s 4 o - . RIS .
N e e e . ” CARNCAR) 13 0
edectedeitoddectodlonte e d e e G edeled e
2 7o DXEATS TELRS 2T IR XL RE TR XX PE2PY P X L RE L0 TR L0 TR 200 23 DR R T R A 1 R L L T T E TP PP PP P
AR . o - . IR . .
omssosmisosddeoosimiosimes nros0d o misosmisoomiissomitssmodiimoncimocochimisosmisoodissssmosssmoiomoassmonosidbosssiittssiittssiitts00000000000000000000000000000000000000
DA R P o ) PRI . )
3 -, Y 2. .. 3 PO PRI 3
edectodectedectodeoteire BEEATS TR TR LRI T RE TR TR PR DY O T PR RR 00 TR LR TR LRI BT LR R R R R R R R A A R L R R T TP T PP
R . o - . IR . 2 .

SOIL PROFILE AND TEST DATA

> < < < < < < < < <

Em ~ ~. <. ~. N < < ~ <

E( Al — o [e)) N~ [(e) To] <t (90]
© © © re) 7e) re) Te) e} Ye)
1 1 1 1 1 1 1 1 1
T T T T T T T T T

T o ~— o\l ™ Te) © ~ © o

—M\I

& E

[a)

Prop. Multi-Storey Building - 1050 Somerset Street W.

Geotechnical Investigation
Ottawa, Ontario

DATE 18 April 2011

ng
rs

e

t

ady zo
dNTVA N

15

23

20
17

XJIAOCDHE

o

°

33

75

33
33

HIINON

SAMPLE

2

10

4|
~—

ddAL

S AU
Xss

X SS| 3 |42 | 5
X SS| 4 0 0
X SS| 5 | 92 | 2

»

(9] (9] (9]
N N N
= > ><1

I0Td YIVYLIS |

< < < << << <(

< < < < < < < <
< < < << << <(
< < < < < < < <

< << << << <K

TBM - Mag nail in hydro pole located on west side of subject site. Assumed geodetic

elevation = 63.136m, provided by Annis, O'Sullivan, Vollebekk Ltd.

patersongroup g

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

BORINGS BY CME 55 Power Auger

DATUM
REMARKS

SOIL DESCRIPTION

GROUND SURFACE
H Asphaltic concrete

Q

0.08
0.2
0.6

gravel
Brown silty clay with

Brown silty sand, some

\FILL
icrushed stone and

N —

FILL

|

1.4h
and and crushed stone _____ 14
|

FILL

Brown silty sand, trace

and and crushed stone

s

a
\

2.97

EVVITh_____J

y san
own  ~

Brown silty
tiff, br

Very s

m depth

ff to

3

Sii

- 600mm void encountered @

gravel and cobbles, trace

concrete
- grey by 3.7m depth

\clay and gravel
FILL
SILTY CLAY

|
|

a

Stiff, grey

GLACIAL TILL:

silty clay with sand, gravel,
cobbles and boulders

N~
ol
ol

[

: Compact,
grey silty sand with clay,
gravel, cobbles and boulders

GLACIAL TILL

100

80
A Remoulded

60

0000000000000000000000000000000000000000000000000000000000000

0000000000000000000000000000000000000000000000000000000000000

0000000000000000000000000000000000000000000000000000000000000

40

0000000000000000000000000000000000000000000000000000000000000

0000000000000000000000000000000000000000000000000000000000000

Shear Strength (kPa)

20
A Undisturbed

(GWL @ 1.10m-Apr. 26/11)

End of Borehole




PG2356
BH2

FILE NO.
HOLE NO

SOIL PROFILE AND TEST DATA

NN AR A R A
b4 %5 5
uoIoNJISU0D T
1919WO0zZol
} Id __ e g e e e o
5 5
ALK I RARCA RIS RAR AN
R iad an an ) LAS s Aa: AR A an RS a0 e LAS S Aa s ¥ A N ias s sy L AS ad an o (ORI as] o
. o e o St e ARt HES N et kARt SN 1Rt -
PRI PR A I PP TE TP D IO PRSI PPN PP AR IS I PD A TP 0 NP PRI DD AR P AP NS DI PP PP SR S P P PP PP
AR AR Secrelee? 2040l Vool fepele 2edeeres el feerete redeerel
R R s i e R R s i e.e R HE R IR
PRI PR PN P PR 108 RN PR S0 PR S P S PR P NS PRI S DA P R DY It PN P TIPS S DR PF | S P P P PP P PP P PP P
0. . IR AR PRI IRk AR RIS v e o o e o e . IR IR el
PRI PR A I PP TE TP D IO PRSI PPN PP AR IS I PD A TP 0 NP PRI DD AR P AP NS DI PP PP SR S P P PP PP o)
AR AR Secrelee? 2040l Vool fepele 2edeeres el feerete redeerel
o P s s - . s . . s Qo ~
o /08... COE RS acas? QA aaas] COS MY casaarasy QAE AR as] CAS MY g 2 o® S
: ° AENE I DL IS EOE ALt MR 0N BT I IO I D00 DI 0N S IO It DA >
o C emeco it decrcin it imediimiacini oo ims oo misroodiies ot o odiimoasimsoooh imesr o wioocMisssmororodiomoasimonoohloreese0000000000000000000000000000000000000000000000000000000 a o
o oLl P A PRl veree: Mg PR vereel gt raR i
) - cdechodeitedetedoiteigedeigedodtitoctidectelictodiotedrotoiiediigedoisotoidoctotoctodictopotodiidecsodeisotodlececiiiiiiiiiiiiiiiiiiiisiiiiiiiiiiiisiiisiiisiiiiiiiisiiises X £
[ c R IR RIS I R R IR R R I = o
R R R A LR R T R R R R R ER Y R e XY R R R LR R R R R R ER ER R R R AL R R R R R R R R R R
o vy e PRl veree: S PR veree: Mgty ekt o £
. .
O © c o1t L MCas ar] et it L MCas e caRIaras it L MCasIC it @ =
- L. A N N N N A N I o))
— PRI PRI P 5 PRSP0 P8 SRS I8 PN PE AP S P PP P55 DI ARE S SR S A0 Y. 1S PR DI PR S SRS I | S P P P PP P PP PP PP P
a [o] IS AR AR S AE A E- At Vel AR PAR IR Vvl e ARt et c
R I R I I I N R T R I R O O R I L R I Ry N R N R R R R I I I N N P PP PP PP PP
footedees Sodrete Dedectel Gooteleet fodpeted Bedecdel Goekeloet focpese s e dectel
2 ¢ e e . e o 0 . o 0 . ¢ e e 0 e e 0 o e . ¢ e e . e e o ¢ 0 e . a
b IR TR R R R R R R RV EE Y R TR R TRY R TR R R R R R R EE LV R P R E? XL R R R R I R R R R Y R R PR R TR #0000 00000000000000000000000000000000000000000
7] ero.... P PRI Vel AR PAR IR AP AR eyt IRt OS..ld
£ P I aanas aarasaer asiaras aaras arasaarass OSCas s L aecasIec casaras (aran-ar: ottt rasiaras < m
7] NS SRS NN MCORINCOR NS DA 00 DL IS D00 M AR MR DU NS AN S 00 NS -0t DOE O NE 0N
PRI PR PN P PR 108 RN PR S0 PR S P S PR P NS PRI S DA P R DY It PN P TIPS S DR PF | S P P P PP P PP P PP P P
o o e e e e o o o e ¢ o o AP A o o o o e o o o o o o o o o o o o o o o ®© S
PRI PR A I PP TE TP D IO PRSI PPN PP AR IS I PD A TP 0 NP PRI DD AR P AP NS DI PP PP SR S P P PP PP =
AR AR Secrelee? 2040l Vool fepele 2edeeres el feerete redeerel O n
R R s i e R R s i e.e R HE R IR L
. I R R L I N R R O B I O I R N R L R I O O R D I N N P P PP PP PP PP £ 5
c o {7VY R MR LA RN MR R TN MR oW =
e. 02.... e e CARErAR) e e e e e e CARAraR) e e e e e e e e e N S
I M M M M ‘oot H ; M M M ‘oot H M M M M
a cdechodeitedetedoiteigedeigedodtitoctidectelictodiotedrotoiiediigedoisotoidoctotoctodictopotodiidecsodeisotodlececiiiiiiiiiiiiiiiiiiiisiiiiiiiiiiiisiiisiiisiiiiiiiisiiises
R IR RIS I R R IR R R I
vaccrrurisodotomitiimediimoasimicocdimcestriooditoderiomediimocsimocohimioscisesdiitovesiomeidiimocosmosodbosocisisisiiiiiiiiiiciiisiiisiiiisiiisiiisiiisiiissiiisisises
oLl P A PRl veree: Mg PR vereel gt raR i
M M M - M voot H ; M M M veot M : M M M
cdechodeitedetedoiteigedeigedodtitoctidectelictodiotedrotoiiediigedoisotoidoctotoctodictopotodiidecsodeisotodlececiiiiiiiiiiiiiiiiiiiisiiiiiiiiiiiisiiisiiisiiiiiiiisiiises
AR IR AR I AR AR IR A A I
EV — [de] [de] [{e] [{e] [{e] [{e] [{e] [{e] [{e] [{e]
w Al — o D [s¢] N~ [de] [To] <t [s2]
| | | I I 1 1 1 1 1
T T T T T T T T T T
T o — Al [sp] < Te] [{e] N~ [e¢] »
£
w -

Prop. Multi-Storey Building - 1050 Somerset Street W.

Geotechnical Investigation
Ottawa, Ontario

DATE 18 April 2011

ng
rs

e

t

ady zo
dNTVA N

15
13
13
4
8
18
10
1
4

XJIAOCDHE

o

°

75
67
50
100
50
8
50
8
8

10

WIIWON — A

11

SAMPLE

SS| 8

ddAL

»

[92] (9] (9] (9]
N N N N
=<1 ><1 >

<< <dc<<c<c<<<<<<<<<<<<Ad
<< c <k ccccccc <<
LOTd VYIVILS << <4< <<<<<<<<<<<<<<A
<< c <k ccccccc <<
<< <d<<c<c<c<cc<<<<<<<<<A

TBM - Mag nail in hydro pole located on west side of subject site. Assumed geodetic
elevation = 63.136m, provided by Annis, O'Sullivan, Vollebekk Ltd.

patersongroup g

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

BORINGS BY CME 55 Power Auger

DATUM
REMARKS

.0p
45

Lo ~
ol ol
ol

Xss 3
Xss 4
Xss 5
Xss 6
5.03 Xss 7 |92 8

0
3.

SOIL DESCRIPTION
Stiff, grey
Compact,

altic concrete
Brown silty sand with

h
gravel, cobbles and boulders

silty clay with sand, gravel,
(GWL @ 6.10m-Apr. 26/11)

crushed stone and gravel
Very stiff, brown SILTY
CLAY
- firm by 3.7m depth
| cobbles and boulders
grey silty sand \.Nith clay,

End of Borehole

GLACIAL TILL
GLACIAL TILL

GROUND SURFACE

\Aspt
FILL




PG2356
BH3

FILE NO.
HOLE NO

SOIL PROFILE AND TEST DATA

_ _ _ _ _ _ _ _ _ W&a\.\‘u\o.\onmeN\\%.n\\&m\m\x R R R
7% b5 %
uoIoNIISU0D A A A A A AL
._m.mEONm_n_ _
T S 3 5 et e 2 et e Bt e e 5
} H e o
% %
VR L M AR ISR T RN AN S
it an ias LSO At g AR an ) IOV LAS S At g ¥ Caad N ias A acs LAS A8 Ane o (ORI as] Sy LABLEE At g TETTYY YTy o
ARk ML I Ht AR S e ARk N Lt Rt Rt e .. e e . -
P I R R R R D I I R I R I R T R T T L T P D T S O A A R R I R R R I Ty e
eyl el 2050l et el 20l el Lerele Tyl feesegeel bart vl Attt
IR PR il e e R i R R i PRI IR R PRI
P Y R R R L R L D L B R R D I A L R L R L It R TR AR R IR R /R PR A0 RO/ R R IR RR T8 DR CRY PELTT R OO DR RF PN PR AN PR P00 DX LRV RT IR I 1 TP PP PPN
o eoe . IR RIS R IR IR R I AR IR IR IR IR IR °
P I R R R R D I I R I R I R T R T T L T P D T S O A A R R I R R R I Ty e [0}
eyl el 2050l et el 20l el Lerele Tyl feesegeel bart vl Attt
(=1 P : . . . : . . . Q ~
o 0 o T CRBANCE QaCas) OSCARIAE] CAS A0 CARASCAS) QSCARAC] CASAC g a3 AREARISE] La80 0 0 3 ‘ 884 © @©
: ° AN SEIRRINEES EA LIt AL O DL IR IR MEAR NI D RE L 00 ISP D0 DIE ORI 0t DR INE N E N E DIt D IR 0t DTt >
o C emeco it s oo it imodiimoacini oo imicoomisrcodiiesomtroreodiimeasinsooohimisro o cMissssmoronodiomoasimonsoshoosiosmisosmdosnsorcrssnsdooroomoosoloosimomivacdobosossssne a o
(4 ARt PR PR ooyl PR PR vl rTeL PRI el s AR aRY Lereel
B 9 - P I I R R L R I R I O B T R D I I L R I TR LT R T SRR DR RS OF IOE PR PE PRPE P PR PR R 208 DR TRT DR IRL BF PO DRNE PRIDE PR N PO R OT: TR L TR LR T 1 TR PPrs X £
c IR RIS N IR R SR IR R IR R R Lo AR ~ o
IR AR R R PR R R R Y PR R TR R EIED EE TR SRR R R R R R Y LR R TR R EET R I R TR P R R R R R R R L R R R R R E? R R T R 1 R R R R R
o ARt PR PR ooyl PR PR vl el PR el 2 ARt et ereel o £
A -
o © c [} TS ST CARMCARD I AR CARMCARE T I ACAS ) CASMMCAR) IS LSS CASICas) IS O =
P IR AR Sl e IR R M IR R T IR R I sl =)}
— caverrimribodosodiitiiiodiiogoinisestomiiiooiiiiodiiieiionncdiioaiiiosebiniooioisodioiinitennidiiiigiiieiidoteiioniisideiiidniiiniidodniieiiisibitoiiomiisidibosisiiians
(=) o AR TTT PR AR T PR PP 1T PRI PSR IR AR RS PR c
B R R I R L R R E R P R R R R R R R YRR T R Ry PR R PR Ry N R N R Y R R R RR YRR R PR R R R R R R B R R R R R R R R R XY U TR TR TS
Geetedent Seciredenz 2edecrel Geerefect St Zederrel Geekefeel fecietes pedecrel foededert pedeete edecred foededert
H ¢ e e . e o 4 . B IRANES ¢ . e PR RS BRI ¢ e e . o o s . AR o e s . PR o o 4 . o o 4 . a
b a R R R L T R R R e A I L R R R Y T R T R I R R R Y
17} o o C e e . I IR IR I RIS IR IR IR IR IR IR IR IR 0& °
£ P I aanas aarasaer asiaras aaras arasaarass OSCas s L aecasIec casaras OSCascas: L aecasIec casaras; AT asar: ragcasaer (g aaras Lvietiet < m
» NI SR I A RS A A RS FOEARINE DR NEON LA ORS00t RS IRE 0 I D E N
P Y R R R L R L D L B R R D I A L R L R L It R TR AR R IR R /R PR A0 RO/ R R IR RR T8 DR CRY PELTT R OO DR RF PN PR AN PR P00 DX LRV RT IR I 1 TP PP PPN -
o o e e e e o o o e ¢ o o AP A o o o o e o o o o o o o o o o o o o o o e o o o o e o o o o o o o o o o ® S
P I R R R R D I I R I R I R T R T T L T P D T S O A A R R I R R R I Ty e =
AR AR S Adr i Lo g L Aaddrdi Vool fepele 2edeeres el feerete redeerel ceeseceed badrad e veseerd soerecees O n
IR PR il e e R i R R s i IR IR S Li.s IR D
. R I R L I R R B R L D S A R R R R R O R L R R R R R A R R R R R B R D R R A R R R I R R R R D R R R X A XX £ 3T
- o S e . IR IR v e . IR MR v e o . R IR IR MRS IR MR RIS QWY £
[1) . O N AR RNAR1 e e PR AR) e e e e e e CARAraR) e e e e e e o e e T T T e e e e e e N )
‘.. . - - . ot H ., . - b et M :, . . . M M P . . . . M
a P I I R R L R I R I O B T R D I I L R I TR LT R T SRR DR RS OF IOE PR PE PRPE P PR PR R 208 DR TRT DR IRL BF PO DRNE PRIDE PR N PO R OT: TR L TR LR T 1 TR PPrs
IR IR I R R I Rk R I IR R R IR
cmoovrmiiosdosommitiimediimicoimiiosdimicociiiosdiitomeiiovecdiimiaoiniiodimiioileiosdiiiiiiiiveidiimiiimiiidiciiirmiioidiiiriniiisiidoimiiiimiiodiciimrmiiosdibosisinians
ARt PR PR ooyl PR PR vl rTeL PRI el s AR aRY Lereel
‘.. . - - . ot H ., . - b et M :, . . . M M P . . . . M
P I I R R L R I R I O B T R D I I L R I TR LT R T SRR DR RS OF IOE PR PE PRPE P PR PR R 208 DR TRT DR IRL BF PO DRNE PRIDE PR N PO R OT: TR L TR LR T 1 TR PPrs
AR IR MR ARt AR MR ARt AR MR AR R A AR
1] m o0 o0 [ce] o0 o0 o0 [ce] o0 o0 o0 o0 o0 o0 o0
w 3 3 2Q Q S ] a & Q o x
| | | I I | | | | | | | | |
T T T T T T T T T T T T T T
I o — A [sp] < Lo} © N~ (e » o — [aV] [sp]
i — — — —
m
w—=

Prop. Multi-Storey Building - 1050 Somerset Street W.

Geotechnical Investigation
Ottawa, Ontario
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TBM - Mag nail in hydro pole located on west side of subject site. Assumed geodetic

elevation = 63.136m, provided by Annis, O'Sullivan, Vollebekk Ltd.
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BORINGS BY CME 55 Power Auger
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Stiff, brown
Loose, grey

Grey limestone

SOIL DESCRIPTION
Brown silty sand with

crushed stone, gravel, cobbles

and boulders
(GWL @ 4.38m-Apr. 26/11)

- trace clay by 1.45m depth
silty sand with clay, gravel,

silty clay with sand, gravel,
cobbles and boulders

Very stiff, brown SILTY
cobbles and boulders

CLAY

FILL

GLACIAL TILL

- grey by 4.5m depth
GLACIAL TILL
BEDROCK

End of Borehole

GROUND SURFACE
"\ Asphaltic concrete
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TBM - Mag nail in hydro pole located on west side of subject site. Assumed geodetic

elevation = 63.136m, provided by Annis, O'Sullivan, Vollebekk Ltd.
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28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

BORINGS BY CME 55 Power Auger
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SOIL DESCRIPTION
Stiff, grey
Loose to

Brown silty sand with
Grey-brown silty clay,

crushed stone, gravel, cobbles

and boulders
(GWL @ 5.80m-Apr. 26/11)

compact, grey silty sand with
clay, gravel, cobbles and

silty clay with sand, gravel,
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Very stiff, brown SILTY
cobbles and boulders

CLAY

GROUND SURFACE
"\ Asphaltic concrete
trace sand and gravel
GLACIAL TILL
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End of Borehole
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TBM - Mag nail in hydro pole located on west side of subject site. Assumed geodetic

elevation = 63.136m, provided by Annis, O'Sullivan, Vollebekk Ltd.
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Brown silty sand with

"Crushed si«
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28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7
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BORINGS BY Portable Dirill

GROUND SURFACE

n Concrete slab

FICL
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| gravel

Brown SILTY CLAY

- grey by 1.8m depth

(GWL @ 2.17m-dJuly 11/11)

| End of Borehole
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TBM - Mag nail in hydro pole located on west side of subject site. Assumed geodetic

elevation = 63.136m, provided by Annis, O'Sullivan, Vollebekk Ltd.
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TBM - Mag nail in hydro pole located on west side of subject site. Assumed geodetic

elevation = 63.136m, provided by Annis, O'Sullivan, Vollebekk Ltd.
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SOIL DESCRIPTION

SYMBOLS AND TERMS

Behavioural properties, such as structure and strength, take precedence over particle gradation in
describing soils. Terminology describing soil structure are as follows:

Desiccated

Fissured
Varved
Stratified

Well-Graded

Uniformly-Graded

- having visible signs of weathering by oxidation of clay

minerals, shrinkage cracks, etc.

- having cracks, and hence a blocky structure.
- composed of regular alternating layers of silt and clay.
- composed of alternating layers of different soil types, e.qg. silt

and sand or silt and clay.

- Having wide range in grain sizes and substantial amounts of

all intermediate particle sizes (see Grain Size Distribution).

- Predominantly of one grain size (see Grain Size Distribution).

The standard terminology to describe the strength of cohesionless soils is the relative density, usually
inferred from the results of the Standard Penetration Test (SPT) ‘N’ value. The SPT N value is the
number of blows of a 63.5 kg hammer, falling 760 mm, required to drive a 51 mm O.D. split spoon
sampler 300 mm into the soil after an initial penetration of 150 mm.

Relative Density ‘N’ Value Relative Density %
Very Loose <4 <15

Loose 4-10 15-35
Compact 10-30 35-65
Dense 30-50 65-85

Very Dense >50 >85

The standard terminology to describe the strength of cohesive soils is the consistency, which is based on
the undisturbed undrained shear strength as measured by the in situ or laboratory vane tests,
penetrometer tests, unconfined compression tests, or occasionally by Standard Penetration Tests.

Consistency Undrained Shear Strength (kPa) ‘N’ Value
Very Soft <12 <2
Soft 12-25 2-4
Firm 25-50 4-8
Stiff 50-100 8-15
Very Stiff 100-200 15-30
Hard >200 >30




SYMBOLS AND TERMS (continued)

SOIL DESCRIPTION (continued)

Cohesive soils can also be classified according to their “sensitivity”. The sensitivity is the ratio between
the undisturbed undrained shear strength and the remoulded undrained shear strength of the soil.

Terminology used for describing soil strata based upon texture, or the proportion of individual particle
sizes present is provided on the Textural Soil Classification Chart at the end of this information package.

ROCK DESCRIPTION
The structural description of the bedrock mass is based on the Rock Quality Designation (RQD).

The RQD classification is based on a modified core recovery percentage in which all pieces of sound core
over 100 mm long are counted as recovery. The smaller pieces are considered to be a result of closely-
spaced discontinuities (resulting from shearing, jointing, faulting, or weathering) in the rock mass and are
not counted. RQD is ideally determined from NXL size core. However, it can be used on smaller core
sizes, such as BX, if the bulk of the fractures caused by drilling stresses (called “mechanical breaks”) are
easily distinguishable from the normal in situ fractures.

RQD % ROCK QUALITY
90-100 Excellent, intact, very sound
75-90 Good, massive, moderately jointed or sound
50-75 Fair, blocky and seamy, fractured
25-50 Poor, shattered and very seamy or blocky, severely fractured
0-25 Very poor, crushed, very severely fractured
SAMPLE TYPES
SS - Split spoon sample (obtained in conjunction with the performing of the Standard
Penetration Test (SPT))
TW - Thin wall tube or Shelby tube
PS - Piston sample
AU - Auger sample or bulk sample
WS - Wash sample
RC - Rock core sample (Core bit size AXT, BXL, etc.). Rock core samples are

obtained with the use of standard diamond drilling bits.



SYMBOLS AND TERMS (continued)

GRAIN SIZE DISTRIBUTION

MC% -
LL .
PL -
PI -

Dxx -

D10 -
D60 -

Cc -
Cu -

Natural moisture content or water content of sample, %

Liquid Limit, % (water content above which soil behaves as a liquid)
Plastic limit, % (water content above which soil behaves plastically)
Plasticity index, % (difference between LL and PL)

Grain size which xx% of the soil, by weight, is of finer grain sizes
These grain size descriptions are not used below 0.075 mm grain size

Grain size at which 10% of the soil is finer (effective grain size)
Grain size at which 60% of the soil is finer

Concavity coefficient (D30)*/ (D10 x D60)
Uniformity coefficient = D60/D10

Cc and Cu are used to assess the grading of sands and gravels:

Well-graded gravels have: 1<Cc<3 and Cux>4

Well-graded sands have: 1<Cc<3 and Cu>6

Sands and gravels not meeting the above requirements are poorly-graded or uniformly-graded.
Cc and Cu are not applicable for the description of soils with more than 10% silt and clay
(more than 10% finer than 0.075 mm or the #200 sieve)

CONSOLIDATION TEST
P’o - Present effective overburden pressure at sample depth
P’c - Preconsolidation pressure of (maximum past pressure on) sample
Ccr - Recompression index (in effect at pressures below p’;)
Cc - Compression index (in effect at pressures above p’;)
OC Ratio Overconsolidaton ratio = p’c/p’s
Void Ratio Initial sample void ratio = volume of voids / volume of solids
Wo - Initial water content (at start of consolidation test)

PERMEABILITY TEST

Coefficient of permeability or hydraulic conductivity is a measure of the ability of
water to flow through the sample. The value of k is measured at a specified unit
weight for (remoulded) cohesionless soil samples, because its value will vary
with the unit weight or density of the sample during the test.



SYMBOLS AND TERMS (continued)

STRATA PLOT

Topsoll Asphalt

Silty Sand

MONITORING WELL AND PIEZOMETER CONSTRUCTION

MONITORING WELL CONSTRUCTION

—— Bentonite Seal

Water Level
Cuttings

—— Bentonite Seal

Bentonite Seal

Silica Sand

Water Level

Slotted PVC Screen

Slotted PVC Screen

Sandy Silt Silty Clay Clayey Silty Sand Glacial Till Bedrock

PIEZOMETER CONSTRUCTION

— Silica Sand
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MDL/Units Soil - _ i
Physical Characteristics
% Solids 0.1 % by W. 69.9 - - -
General Inorganics
pH 0.05 pH Units 7.26 - - -
Resistivity 0.10 Ohm.m 18.8 - - -
Anions
Chloride 5 ug/g dry 165 - - -
Sulphate 5 ug/g dry 177 i - )
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APPENDIX 2

FIGURE 1 - KEY PLAN

DRAWING PG2356-1 - TEST HOLE LOCATION PLAN



o
S o
@-Train z
Bayview, 'E' @ .Eg;'.\ﬁ' Iﬁ:‘?} £
¥ v
o -\é"- a % E
& S ¥
o a -
o = ®
Brown . 5 2 = W @ 1
Are _— & 52\5"..
4 view Ry & o
.
9 5 {ﬁ Ii‘?5.95 D Flouffe Fark &
£ Takak
& 4
5 o=
L
5 0 £
’5 W% ==
/. En = o0 o
o | L "j ‘-:"
2 ko
b = a2t
 Penh vy Hintonburgh A qf.r' 2
oLse Park 2 @ %-
2, ,
Zh =,
= 2
2 % \
-} ] : 17 M
FIGURE 1

KEY PLAN

patersongroup



MH—-ST
T\6=63.10

BREEZEMHILL

92 o
6L Approximate Crown of Roﬁ&'e>
Ly =

N ORTH

ol A
62" Approximate Crown of Roa@3‘0
ad ad

Y N
[V =
& !ld\e-es.oe

MH _
T\6=62.80 © No-62.86

P

MH-S
T\G=62.97

e
af

I_I'?QG=62.69

2
62°

s 2% 618
L vl vl

/e
9> Concrete Sidewalip 2"
6‘7—'66 ,6‘7'. J@L

A\
+ g1

"
62%° a2
¥

2%

N

\ Q;')-'36 ;

6;'06 Concrete Side"glf\ﬁ

622

Approximate Crown of Road

28"

FH Grass

e
3 ad

62 &>
e Lo

o
v
Y
(]
.

Concrete Sidewalk

~
w
w
&
~
»

Door Sill

Segsete

622
+

¢ 8
«

Steel Door Sil
Elev=62.17 »_\

&

I CB
T\G=60.18

#1050 SOMERSET STREET WEST
FORMER GROCERY STORE

6'1~3%\ E’ng
= I |

s

e
ad ad

Asphalt
3.2

B
- = | == | Ve | .

f)_A'
&o\8 o

67_.66 &3 o

&

62.56

o\ .96
+*

&

BH 7
62.00
[50.72]

ASPHALT

a®
A

11

/_Elev=62.20
o2
o\

T

o,

Asphalt

[50.87]

SOMERSET

Approximate Crown of Road

]

+

cB
T\G=61.1

6'1—’11 +*

BH 4
62.69

'¢' 1%

&

0

Finished Flaor
Elev=62.15

&

1 1/2 STOREY BLOCK BUILDING

6393

\P\_\_
o

\F\_\ —$\_\

— e | e o | e

Earth Play Area

o

263

cB
T\G=62.36

Asphalt

LEGEND:

¢
&

62.00

Asphalt

[50.72]

y [l

67“\ o e,'L\a

LANEWAY

o]
o 6‘1‘66 e’l~61
S Asphalt
e\:

ACCESS

® <
2B\~ &> &3 &

q
AT @
&

Asphalt

6222

iy

"

78‘5350 o
\6'5'7‘1

2

% 8
g :
167_,69 Grass &

Gravel

028 g%

< g3

U,
‘\TBM
g

BOREHOLE LOCATION

BOREHOLE WITH MONITORING WELL
INSTALLED

GROUND SURFACE ELEVATION (m)

BEDROCK SURFACE ELEVATION (m)

TBM - MAG NAIL IN HYDRO POLE. ASSUMED

GEODETIC ELEVATION = 63.136m, PROVIDED

BY ANNIS, O'SULLIVAN, VOLLEBEKK LTD.

BASE PLAN PROVIDED BY ANNIS, O'SULLIVAN,
VOLLEBEKK LTD.

SCALE - 1:300

Ha B\
o\ - 63:’

+* 621\°
Ny

patersongroum

consulting engineers
28 Concourse Gate, Unit 1, Ottawa, Ontario K2E 7T7

628+ £

10

Scale:

CLARIDGE HOMES

GEOTECHNICAL INVESTIGATION
PROP. MULTI-STOREY BUILDING-1050 SOMERSET ST. W.

OTTAWA, ONTARIO

Dwg. No.

PG2356-1

Report No.:

Des.:

Dwn:

TEST HOLE LOCATION PLAN

PG2356-1

Chkd: Date:

05/2011

11x17



