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1.0

Introduction

This report presents the results of the Geotechnical Investigation carried out for the proposed
residential subdivision to be located on the west side of Greenbank Road approximately 500 m
south of the intersection of Greenbank and Cambrian Roads in Ottawa, Ontario. The work was
carried out in general accordance with Jacques Whitford Limited Proposal Number 1039073,
dated June 11, 2008. Authorization to carry out the work was received from Nisha Wellstein
and Ian MacPherson of Mattamy Homes – Ottawa Division. It is noted that since this
geotechnical investigation was initiated, Jacques Whitford Limited has become part of Stantec
Consulting Ltd.
Mattamy Homes is proposing Draft Plan 1, Phases 1, 2 and 3 and Draft Plan 2 shown on the
attached drawing titled “Half Moon Bay South, Draft Plan Division and Phasing Limits” in
Appendix B. The Geotechnical Investigation was carried out for the areas identified as Draft
Plan 1 and Draft Plan 2 and should satisfy the geotechnical report requirements to support the
approval of Draft Plan 1 and Draft Plan 2. Given that the detailed grading design of the area
within Draft Plan 2 is not finalized, a review of the geotechnical recommendations should be
carried out in support of the future detailed engineering submission Draft Plan 2.
Jacques Whitford previously issue a preliminary report for the site titled “Preliminary
Geotechnical Investigation Report, Proposed Residential Subdivision-Half Moon Bay, Phase III,
Greenbank Road, Ottawa, Ontario” dated September 12, 2008 and Geotechnical Investigation
Report dated December 2010. The recommendations provided in the 2008 Preliminary Report
and 2010 Geotechnical Report are superseded by this report.
This report has been prepared specifically and solely for the project described herein. It
presents the factual results of the geotechnical Investigation and provides geotechnical
recommendations for the design and construction of a residential subdivision.

2.0

Proposed Development

2.1

PROJECT DESCRIPTION

The project site location is shown on the Key Plan, Drawing No. 1 in Appendix B. The property
boundaries are indicated on Drawing No. 2 in Appendix B.
The proposed site layout and configuration is shown on Drawing No. 2 in Appendix B. The
proposed development includes a number of residential blocks as well as two parks and three
school blocks. It is understood that the residential blocks will include single family homes and
townhouses on a new street network and that the development will be connected to municipal
sewer and water services. The grading plan has now been prepared and is included in
Appendix B.
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The geotechnical investigation and design for the structures within the three school blocks 111,
112, and 113 are not part of this assignment.

2.2

SITE DESCRIPTION AND BACKGROUND

The subject site is approximately 185 acres in area. The site is the shape of an L,
approximately 750 m wide and 1000 m long, with the long axis oriented east to west.
The site is primarily used as an agricultural field. A house and several agricultural structures
are located near the south east corner and central portion of the site. Dense trees and brush
are present at a couple of locations on the site. The approximate location of the dense trees
and brush are shown on Drawing No. 2. A sand pit is located beyond the western boundary of
the site. The side slopes of the pit were visually estimated to be less than 4 m in height with
side slopes ranging from 1H:1V to 3H:1V.
The topography of the site generally slopes from a high point at the western limit of local
elevation 108.0 m down toward the east to elevation 94.5 m, an elevation differential of
approximately 13.5 m.
Geological maps of the area indicate that the soil conditions vary across the site. Soil maps
indicate that a layer of glacial till will be encountered across most of the site and a deposit of
sand and gravel could be present within the western section of the site. The soil maps also
indicate that marine deposits of silts and clays could be present within the northern portion of
the site. Bedrock is anticipated between 12 m to 18 m below ground surface.

3.0

Scope of Work

The scope of work for this Geotechnical Investigation was divided into two phases; the
Preliminary Design Phase and the Detailed Design Phase. The scope of work for each phase is
summarized below:
Preliminary Design Phase
•
•
•

Field investigation
Laboratory testing
Preparation of a preliminary report for the site titled “ Preliminary Geotechnical Investigation
Report, Proposed Residential Subdivision-Half Moon Bay, Phase III, Greenbank Road,
Ottawa, Ontario” dated September 12, 2008.

Detailed Design Phase
•
•
•

Review of grading plan
Design discussions with the project team.
Preparation of a Detailed Geotechnical Design Report for the project complete with test hole
location plan, test hole logs and recommendations for the detailed design of the
development.
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This present report presents the geotechnical recommendations for the detailed design phase of
the project. It is noted that the investigation and design for the three school blocks 111, 112, and
113 are not part of this assignment.

4.0

Method of Investigation

4.1

GEOTECHNICAL FIELD INVESTIGATION

Prior to carrying out the initial investigation, Stantec staked out the proposed test hole locations
and made arrangements to identify and clear the locations of underground utilities.
Between July 23 and 31, 2008, Test Holes numbered BH 08-1 to TP 08-24 were advanced at
the site. On May 16 and 25, 2011 Boreholes BH 11-25 to BH 11-28 were drilled. The
approximate locations of the Test Holes are shown on Drawing No. 2 in Appendix B.
Boreholes were advanced using a track mounted CME power drill and hollow stem augers. Soil
samples were collected at close intervals using a split spoon sampler while conducting Standard
Penetration Testing (SPT). A Dynamic Cone Penetration Test was carried out within Borehole
BH08-18. The boreholes were backfilled with auger cuttings. Monitoring wells were installed at
five locations to allow for measurement of groundwater levels. Groundwater levels were
measured on August 11, 2008.
Test pits were excavated with a track mounted excavator. Bulk soil samples were collected
from the test pits. The compactness condition indicated on the Test Pit Records were estimated
based on site observations and the SPT N-values measured in the nearby boreholes. The test
pits were backfilled with excavated material tamped in place with the bucket of the excavator.
The subsurface stratigraphy encountered in each test hole was recorded in the field by our
personnel. All samples recovered were stored in moisture-proof bags and were returned to our
laboratory for detailed classification and testing.

4.2

SURVEYING

Prior to the fieldwork, the test hole locations were established in the field by Stantec personnel.
The ground surface elevation at each test hole was surveyed in 2008 relative to a temporary
benchmark with an assigned local elevation of 100.00 m. The benchmark was established on a
nail and washer on the hydro pole located at the northeast corner of the intersection of
Greenbank and Dundonald Roads. During the field work in 2011 the temporary benchmark was
surveyed to a Geodetic elevation and the previous Test Hole elevations have been revised
accordingly. It should be noted that the temporary benchmark may have shifted since the 2008
survey and the revised elevations should be considered as approximate. The location of the
benchmark is shown on Drawing 2 in Appendix B.
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4.3

LABORATORY TESTING

All samples returned to the laboratory were subjected to detailed visual examination and
classification by a geotechnical engineer. Selected samples were tested for moisture content,
Atterberg Limits, and particle size gradation and samples were submitted to Paracell
Laboratories in Ottawa for pH, Sulphate content and Resistivity testing. Results of the
geotechnical testing are shown on the Test Hole Records and in Appendix D.
Samples will be stored for a period of one (1) month after issuance of this report unless we are
otherwise directed by the client.

5.0

Results of Investigation

5.1

SUBSURFACE INFORMATION

The subsurface profile varies considerably across the site. Generally the subsurface profile
consists of surficial topsoil over a layer of clay or sand overlying a glacial till deposit. A deposit
of peat was encountered within the footprint of the dense trees and brush located within the
northwest quadrant of the site.
The subsurface conditions observed in the test holes are presented in detail on the Test Hole
Records provided in Appendix C. An explanation of the symbols and terms used to describe the
Test Hole Records is also provided.
The Paterson Group carried out geotechnical investigations within the subject site in 2004 and
2007. The results of the Paterson Group investigations are presented in the Paterson Report
titled “Geotechnical Investigation, Proposed Residential Development, Barrhaven South, Half
Moon Bay, Greenbank Road and Cambrian Road, Ottawa, ON”. A copy of the relevant
Patterson Group Test Hole Records is presented in Appendix C for reference purposes. It is
noted that where elevations are presented on the Paterson logs, they are not referenced to the
same datum as that used by Stantec. In general, the Paterson Test Hole Records indicate the
site is underlain with deposits of silty clay and sands overlying a deposit of glacial till.
A summary of the subsurface conditions observed by Stantec is presented below.
5.1.1

Surficial Materials

Topsoil was encountered in the majority of the boreholes. A layer of peat was also observed
within several of the boreholes. Table 5.1 outlines the topsoil/peat thicknesses.
Table 5.1: Summary of Topsoil and Peat Thickness
Test Hole Location

Topsoil/Peat Thickness
(mm)

Material Type

BH08-1

600

Peat

TP08-2

150

Topsoil

MW08-3

50

Topsoil
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Test Hole Location

Topsoil/Peat Thickness
(mm)

Material Type

TP08-4

200

Topsoil

TP08-5

250

Topsoil

MW08-6

50

Topsoil

TP08-7

300

Topsoil

TP08-8

200

Topsoil

MW08-9

100

Topsoil

TP08-10

200

Topsoil

BH08-11

200

Peat

TP08-12

200

Peat

BH08-13

300

Peat

TP08-14

150

Topsoil

TP08-15

150

Topsoil

MW08-16

100

Topsoil

TP08-17

200

Topsoil

BH08-18

150

Peat

TP08-19

200

Topsoil

BH08-20

None

-

BH08-21

150

Topsoil

TP08-22

300

Topsoil

MW08-23

200

Topsoil

TP08-24

300

Topsoil

BH11-25

200

Topsoil

BH11-26

190

Topsoil

BH11-27

120

Topsoil

BH11-28

80

Topsoil

A layer of silty clay with gravel fill was encountered within BH08-20.
5.1.2

Sand (SP and SM)

A deposit consisting of poorly graded sand and silty sand was encountered within the site in
Test Holes 08-2, 5, 13, 14, 15, 23 and 11-28. The color of the deposit was brown to grey. The
deposit was loose to very dense as indicated by the SPT ‘N” values which ranged from 5 to >
50.
Moisture content tests carried out on samples of sand ranged between 16% and 32%. Soil
gradation test results are presented in Table 5.2. This material can be classified as poorly
graded sand (SP) and silty sand (SM) in accordance with the Unified Soil Classification System
(USCS).
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Table 5.2: Summary of Wash Sieve Analysis
Borehole Sample

% Gravel

% Sand

% Silt and Clay

BH08-13, SS3

0%

94%

6%

BH08-23, SS4

0%

72%

28%

BH 11-28, SS6

0%

86%

14%

5.1.3

Clay

Beneath the surficial materials a deposit of clay was encountered within 17 of the 28 test holes
carried out by Stantec (Test Holes 08-1, 3, 6 through 11, 16, 17, 18, 20, 21, 22, 24, 11-25 and
11-26).
Where encountered, the thickness of the clay ranged from 0.4 m to 3.1m with an average of 1.5
m. The colour of the clay ranged from brown to grey.
Most of the clay was too stiff and desiccated to carry out field vane tests. Pocket penetrometer
tests indicate that the material is generally very stiff to stiff.
Field vane tests carried out within weaker portions of the clay deposit indicated undrained shear
strengths ranging from 17 kPa to 71 kPa, indicating a soft to stiff consistency. It is noted that
the soft clay was limited to the northwest quadrant of the site (BH 08-1). The clay throughout
the remainder of the site was firm to very stiff.
Atterberg Limit tests carried out on select samples of the clay indicated Liquid Limits varying
between 52 and 66 with Plastic Limits varying between 19 and 21.
Moisture content tests carried out on samples of clay ranged from 28 to 59%.
This material can be classified as fat clay (CH) in accordance with the Unified Soil Classification
System (USCS).
5.1.4

Sand

Beneath the clay deposit a layer of silty sand was encountered within Boreholes BH08-1 and
MW08-16.
The sand was loose to compact as indicated by the SPT “N” values which ranged from 5 to 29.
Within boreholes BH 08-1 and BH08-16, the sands flowed up inside the augers during the
drilling operation below depths of 3.8 m and 4.5 m below ground surface, respectively.
Moisture content tests carried out on samples of material ranged between 16% to 19%. This
material can be classified as silty sand (SM) in accordance with the USCS.
5.1.5

Glacial Till

A glacial till deposit was observed beneath the topsoil or clay in 19 of the 28 Stantec boreholes.
The till consists of a variable mixture of silt, sand and gravel with frequent cobbles and boulders.
6
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The deposit was loose to very dense as indicated by the SPT ‘N’ value which ranged from 4 to
>50.
Moisture content tests carried out on samples of till ranged between 6% and 19%. Soil
gradation test results are presented in Appendix D and Table 5.3. This material can be
classified as silty sand with gravel (SM) in accordance with the Unified Soil Classification
System (USCS).
Table 5.3: Summary of Wash Sieve Analysis
Borehole Sample

% Gravel

% Sand

% Silt and Clay

BH08-3, SS4

18%

47%

35%

BH08-6, SS6

13%

49%

38%

TP08-10, SS3

17%

46%

37%

5.1.6

Bedrock

Bedrock was not encountered within the depth of exploration. Geological maps of the area
indicate that bedrock consists of dolomite and limestone at a depth of over 12 m below ground
surface.

5.2

GROUNDWATER

Monitoring wells were installed at five of the boreholes. The groundwater levels were measured
on August 11, 2008. Table 5.4 summarizes the measured groundwater levels. Fluctuations in
the groundwater level due to seasonal variations or in response to a particular precipitation
event should be anticipated.
Table 5.4: Summary of Measured Groundwater Levels
Borehole Location

Groundwater Depth
Below Ground Surface
(m)

MW08-3

0.10

MW08-6

0.54

MW08-9

0.83

MW08-16

1.68

MW08-23

1.66
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6.0

Discussion and Recommendations

6.1

GEOTECHNICAL ASSESSMENT

Mattamy Homes is proposing Draft Plan 1, Phases 1, 2 and 3 and Draft Plan 2 shown on the
attached drawing titled “Half Moon Bay South, Draft Plan Division and Phasing Limits” in
Appendix B. The Geotechnical Investigation was carried out for the areas identified as Draft
Plan 1 and Draft Plan 2 and should satisfy the geotechnical report requirements to support the
approval of Draft Plan 1 and Draft Plan 2. Given that the detailed grading design of the area
within Draft Plan 2 is not finalized, a review of the geotechnical recommendations should be
carried out in support of the future detailed engineering submission Draft Plan 2.
The subsurface soil conditions encountered at the site range from sand to glacial till to marine
clay. The soil profile varies considerably across the site. The topography of the site generally
slopes from local elevation 108.0 m at the western boundary down toward the east to elevation
94.5 m, an elevation differential of approximately 13.5 m.
Our analyses indicate that the soil conditions are suitable to support light to moderate
foundation loads using conventional spread footing foundations. A clay deposit is present
throughout most of the site. In most locations, however, the clay is of limited thickness, has
relatively low in-situ moisture content and a firm to very stiff consistency. Grade raise
restrictions will be required for this site. Recommendations regarding grade raise restrictions are
presented in Section 6.3.
The preliminary site grading plan which is presented on Drawing No. 3 indicates that a cut as
deep as 4.0 m and fills no higher than 2 m are planned for the site. It is noted that the proposed
cuts within the southwest corner of the site extend below the depth of some of the test pits
presented in this report. Additional boreholes may be required within the southwest corner of the
site (Phase 2) to confirm the soil and groundwater conditions at depth. Once the grading plan is
finalized a geotechnical engineer should review the plan to determine if any additional boreholes
should be drilled.
For Phase 2, recommendations will be required concerning permanent excavation side slopes,
material types, potential groundwater flow concerns and the implications of groundwater
lowering in adjacent properties.

6.2

DEVELOPMENT CONSTRAINTS

6.2.1

Slope Stability

An existing sand pit is located beyond the western property line, on the opposite side of the
future Greenbank Road alignment. The side slopes of the quarry were visually estimated to be
less than 4 m in height with varying side slopes between 1H:1V to 3H:1V and the existing crest
of the slope is approximately 50 m away from the nearest Block 105.
The proposed lots are a safe distance away from the existing side slopes of the sand pit.
8
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6.2.2

Tree Planting

The City of Ottawa restrictions for tree planning is provided in Appendix F.

6.3

SITE GRADING

6.3.1

Preliminary Grading Plan and Grade Raise Restriction

The proposed grading plan which is based on Stantec Drawing EW-1 “Earthworks Plan (Cut/Fill
Contours)” dated June 3, 2011 is presented on Drawing No. 3 in Appendix B. Cuts as deep as 4
m and fills generally less than 2.0 m are planned for the site. The cuts are planned within the
western half of the site near the proposed footprint of Park Block 116 and Blocks 14 to 19 and
near the southeast corner of the site. The proposed fill heights vary throughout the remainder of
the site with the highest fills within the northeast corner of the site.
A compressible deposit of clay was encountered in numerous test holes across the site. The
thickness of the clay layer was variable ranging from 0.6 to 4.6 m. At several test hole locations
no clay was observed. We recommend three grade raise restrictions for this site 1.0 m, 2.0 m
and 2.5 m above existing site grades. The boundaries where the grade raise restrictions are
applicable are indicated in Drawing No. 3 and are identified as Zones 1 to 3.
The grade raise restrictions were developed based on the geotechnical models presented
below, groundwater lowering of 1 m and the foundation resistances outlined in Section 6.6.
•

Zone 1: Grade raise limited to 2 m above existing site grades. Our analysis is based on
foundations bearing on a 3 m thick layer of clay. The thickness of the clay layer has
been assumed to be uniform across the zone.

•

Zone 2: Grade raise limited to 1 m above existing site grades. Our analysis is based on
foundations bearing on a 4 m thick layer of clay. The thickness of the clay layer has
been assumed to be uniform across the zone.

•

Zone 3: Grade raise limited to 2.5m above exiting site grades. Our analysis is based on
foundations bearing on a 1.5 m thick layer of clay. The thickness of the clay layer has
been assumed to be uniform across the zone.

•

Pools: The construction of pools particularly above ground pools can cause settlement.
Restrictions on constructing pools may be required and will vary depending on the
location within the site and the size of the lot. The homeowners should be required to
consult a Geotechnical Engineer prior to installing a pool.

The proposed grading presented on the Stantec Drawing EW-1 “Earthworks Plan (Cut/Fill
Contours)” dated June 3, 2011 does not exceed the grade raise restrictions for this site. It is
noted that the grading plan is preliminary; the final grading plan should be reviewed by a
geotechnical engineer to ensure the grade raise restrictions are not exceeded.
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6.4

SITE PREPARATION

6.4.1

Beneath Spread Footings and Slabs-on-Grade

The removal of all existing fill, test pit backfill, topsoil/rootmat and other deleterious materials
from beneath the building floor slabs and from within the influence zone of the foundations is
recommended for this site. The influence zone is defined by a line drawn from the edges of the
footings outward at 1H:1V and extending downward to native undisturbed soils.
Prepared subgrade surfaces should be inspected by experienced geotechnical personnel. Any
soft or loose areas exposed must be removed and replaced with compacted Structural Fill as
directed by geotechnical personnel. Any grade adjustments beneath foundations and floor
slabs should be conducted using approved Structural Fill material.
6.4.2

Beneath Roads and Driveways

All existing facilities or structures, test pit backfill, topsoil/rootmat, vegetation and organic soils
must be entirely removed from proposed pavement areas (roads and parking areas). Exposed
subgrades in proposed pavement areas should be surface compacted with a large vibratory
roller and inspected by geotechnical personnel. Soft, loose or disturbed soils within pavement
areas should be sub-excavated to 500 mm below the design subgrade line and backfilled with
compacted Subgrade Fill. The slopes of the sub excavation should be no steeper than 3H:1V
within 1.2 m of finished grade to minimize the effects of differential frost heave.
It is recommended that both subgrade and finished pavement surfaces be graded to direct
water towards suitable drainage. A frost taper of 3H:1V must be incorporated into the subgrade
surface as a transition between differing pavement structures. It is recommended that the
lateral extent of the subbase and base layers not be terminated vertically behind curb lines a
taper with a grade of 3H:1V is recommended in the subgrade line to minimize differential frost
heave problems under curbs and sidewalks.
6.4.3

Construction Issues

The clay deposit is easily disturbed by construction traffic and construction activities. The use of
protective granular pads, mud mats and geotextiles will be required to protect subgrades from
disturbances.
6.4.4

Structural Fill and Subgrade Fill

Structural Fill for use beneath the footings or concrete slabs-on-grade should consist of clean
granular material such as OPSS Granular B Type I or OPSS Granular A. Structural Fill should
be tested and approved by geotechnical personnel prior to placement. Structural Fill should be
placed in lifts no thicker than 300 mm then compacted to a minimum of 100% Standard Proctor
Maximum Dry Density (SPMDD).
Imported Subgrade Fill in paved areas, if required, should consist of materials meeting the
requirements of OPSS Select Subgrade Material (SSM). Fill materials should be tested and
approved by a Geotechnical Engineer prior to delivery to the site. Subgrade Fill should be
10
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placed in lifts no thicker than 300 mm then compacted using suitable equipment to a minimum
of 95% SPMDD.
Table 6.1 summarizes the possible re-uses of site generated materials.
Table 6.1: Suitable Re-uses for Site Generated Materials
Exterior Foundation
Subgrade Fill
Soil Deposit
Wall Backfill
Clay
Not Acceptable
Not Acceptable*
Sand/Silty Sand
Acceptable
Acceptable
Till
Acceptable
Acceptable

Trench Backfill

Landscaping Fill

Not Acceptable*
Acceptable
Acceptable

Acceptable
Acceptable
Acceptable

*Where moisture contents allow, some portions of the clay may be reusable as subgrade fill or
trench backfill.
Note that construction techniques and weather conditions will influence the proportion of
materials suitable for re-use.
Inspection and testing services will also be required to ensure that all fill is placed and
compacted to the required degree.

6.5

SEISMIC SITE CLASS

Based on the soil conditions identified during the geotechnical investigation, the recommended
site classification for seismic site response for this site is Site Class D in accordance with Table
4.1.8.4.A of the 2006 Ontario Building Code.
The site class is based on both the Su values from the vane tests and the SPT “N” values of the
soil in the boreholes. Although bedrock was not encountered during the geotechnical
investigation, based on geological mapping, bedrock is at a depth of approximately 12m – 18m.
The design parameters assumed for Seismic Site Classification is outlined in Table 6.2.
Table 6.2: Parameters for Seismic Site Classification
Material/Depth Below Footings

N60 Value

Su Value

Clay/ 0m to 3m

-

50 kPa

Sand or Till/3m – 16.5m

25

-

We have also reviewed a study publish by Natural Resources Canada titled “Geological Survey
of Canada, Open File 6273, Seismic Site Classification and Site Period Mapping in the Ottawa
Area Using Geophysical Methods”. The study indicates a Seismic Site Classification of B and C
within the area of the site. A copy of the City of Ottawa Seismic Site Classification Map From
Combined Geological/Geophysical Data from the report is provided in Appendix E.
We recommend a Seismic Site Classification of D for design at this site.
The site soils are not considered susceptible to liquefaction. It is noted that several low SPT “N”
values were measured within the sand and till deposits, however these low “N” are attributed to
disturbed soil due to release of hydrostatic pressures created during drilling. Sand flowing up
the augers was noted at a couple of locations.
11
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6.6

FOUNDATIONS

The soil conditions encountered are suitable for the use of conventional spread and strip
footings for the support of structures.
6.6.1

Geotechnical Bearing Resistance for Foundations

Table 6.3 provides Geotechnical Bearing Resistances for design purposes. The resistances
have been calculated assuming a 1.0 m, 2.0 m and 2.5 m grade raise within the respective
Grade Raise Zones 1, 2 and 3, a footing depth of 2.4 m below finished grade with a footing
embedment of 0.5 m and footing width of 0.8 m.
Table 6.3: Geotechnical Bearing Resistance for Shallow Foundations
Grade Raise Zone
Footing Founding Material
Footings on clay or above the clay deposit
Footings on clay or above the clay deposit
Footings on clay or above the clay deposit
Footings on Sand (below clay deposit)
Footings on Till (below clay deposit)

Zone 1
Zone 2
Zone 3
All Zones
All Zones

ULS (kPa)
100
100
200
125
200

SLS
(kPa)
100
85
150
100
150

The Ultimate Limit State (ULS) bearing resistance includes a resistance factor of 0.5. The
Serviceability Limit State (SLS) bearing resistance corresponds to total settlement of 25 mm.
Differential settlements between footings are expected to be less than 19 mm.
All perimeter footings and interior footings located within 1 m from the exterior walls will require
an equivalent minimum soil cover of 1.5 m for protection against frost action. Footings in
unheated areas or exterior footings for unheated garages, signs, etc. should be founded at least
1.8 m below exterior grade to protect against frost action.
The base of all footing excavations should be inspected by a geotechnical engineer prior to
placing concrete to confirm the above design pressures and to ensure there is no loose material
remaining on the subgrade surface. Any loose or disturbed material identified during the
inspection will need to be removed.
Where construction is undertaken during winter conditions, footing subgrades should be
protected from freezing and foundation walls and columns should be protected against heave
due to soil adfreeze.
Footings and excavations should be protected from the detrimental effects of precipitation,
seepage, surface run off, and frost.
6.6.2

Foundation Wall Backfill and Damp-Proofing

Foundation walls should be protected with damp-proofing and backfilled with free-draining
granular material such as OPSS Granular B Type I. The zone of free-draining backfill should
extend a horizontal distance of at least 500 mm out from the foundation wall.
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Foundation backfill should be placed in lifts no thicker than 300 mm and compacted to 95%
SPMDD. Care should be taken immediately adjacent to walls to avoid over compaction of the
soil resulting in damage to the walls.
Perimeter drains are required at this site in accordance with the OBC 2006.

6.7

SLAB-ON-GRADE

A layer of free draining granular material such as 3/4” Clear Stone at least 300 mm in thickness
should be placed immediately beneath the floor slab for leveling and support purposes. This
material should be placed over a non-woven geotextile such as Terrafix 270R.
It is recommended that a perimeter drain and under slab drain be installed around the proposed
buildings in cut areas and in all areas where the exterior grades are higher than the finished
floor/basement elevation or slope toward the structure. The drainage system should consist of
a perforated drainage pipe backfilled with clear stone around the pipe and a non-woven
geotextile separation between the clear stone and surrounding material. The drain configuration
must be designed to allow positive drainage to a positive frost free outlet. Pavement or
landscaped areas should be sloped away from the structure to prevent ponding of water around
the building.
The floor slab constructed as recommended above may be designed using a soil modulus of
subgrade reaction, k, of 40 MPa/m.
On most projects there is a significant time lag between initial grading and the time when the
contractor is ready to place the slab-on-grade. The native soils are moisture sensitive and
require protection from saturation to maintain bearing qualities. Environmental conditions and
construction traffic often disturb previously prepared soils. Provisions should be made in the
construction specifications for restoration of the material to a stable condition prior to placing the
floor slab system.
Where construction is undertaken during winter conditions, floor slab fill should be protected
from freezing. Alternatively, the floor slab fill should be completely thawed, and then proof rolled
prior to placing concrete.

6.8

TEMPORARY EXCAVATIONS

The native soils are considered to be Type 3 soil in accordance with the Occupational Health
and Safety Act (OHSA) and Regulations for Construction Projects. Temporary excavations in
the overburden may be supported or should be sloped at 1 horizontal to 1 vertical from the base
of the excavation and as per the requirements of OHSA. Excavations should be inspected
regularly for signs of instability and flattened as required. At locations where significant
groundwater inflow is encountered, excavations should be sloped no steeper than 3H:1V from
the base of the excavation.
Excavations deeper than 5 m and excavations in close proximity to existing structures or
services should be reviewed by a Geotechnical Engineer.
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Boulders may be encountered during excavation.

6.9

DEWATERING

The groundwater surface was noted between 0.1 m and 1.7 m below existing ground surface. It
is anticipated that excavations for utilities and structures may encounter groundwater and/or
surface run-off. It is expected that groundwater and/or surface run-off may be controlled by
sump and pump methods for excavations to as much as 2 m below ground surface. Excavation
depths greater than 2 m below ground surface may require special dewatering techniques.
Basement floor slabs will likely be below the groundwater table and as such, perimeter and
under slab drainage systems are required.
Site drainage should also be such that the run-off onto adjacent properties is controlled.

6.10

MUNICIPAL SERVICES

6.10.1 Bedding and Backfilling
Bedding for utilities should be placed in accordance with the pipe design and municipal
requirements. It is recommended that a minimum of 300 mm of OPSS Granular A be placed
below the pipe invert as bedding material. Bedding material should also be placed around the
pipe with a minimum of 300 mm vertical cover. These materials should be compacted to at least
95% of SPMDD.
Backfill for service trenches in landscaped areas may consist of excavated material replaced
and compacted in lifts. Where the service trenches extend below paved areas, the trench
should be backfilled with Subgrade Fill material as defined in Section 6.4.4 from the top of the
pipe cover to within 1.2 m of the proposed pavement surface, placed in lifts and compacted to at
least 95% of SPMDD. The material used within the upper 1.2 m and below the subgrade line
should be similar to that exposed in the trench walls to prevent differential frost heave, placed in
lifts and compacted to at least 95% of SPMDD. Alternatively, where abutting materials within
this zone are not similar a 3 horizontal to 1 vertical frost taper is required in order to minimize
the effects of differential frost heaving.
Rock fill may be used as backfill in service trenches in accordance with The City of Ottawa
Special Provision F-2120. A filter fabric separator should be placed over rock fills to prevent loss
of fine materials from overlying fills.
Excavations for catch basins and manholes should be backfilled with OPSS Granular B Type I
or II. A 3H:1V frost taper should be incorporated around catch basins and manholes within 1.2
m of finished grades. Joints between manhole and catch basin sections should be wrapped with
a non-woven geotextile.
Service trenches within the clay should be provided with water stops as per City of Ottawa
Detail S8 to minimize potential long term groundwater lowering in the area. Water stops should
be constructed at a nominal spacing of 200 m and at utility trench junctions. The water stops
should be constructed full width from trench bottom to 1.5 m from finished grade. The water
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stops should consist of compactable silty clay material placed in lifts no thicker than 300 mm
and compacted to at least 95% SPMDD.
6.10.2 Thrust Blocks
Both horizontal and vertical thrust blocks are anticipated for the proposed buried service lines.
Thrust blocks may be constructed according to City of Ottawa Details W25.3 and W25.4 based
on a bearing capacity of “100 to 199 kPa”. A Resistance Factor of 0.5 has been utilized in the
analysis. The total settlements associated with the values recommended above will generally
be less than 25 mm.
The bearing surface of all thrust block excavations should be inspected by geotechnical
personnel to confirm the above design resistances. Where the bearing material is the existing
granular fill or a loose to very loose deposit of native soil, it is recommended that 300 mm of
OPSS Granular B Type II be placed beneath or beside the thrust block to provide support. The
Granular B Type II should be compacted in 300 mm lifts to 98% SPMDD.

6.11

ROADS AND DRIVEWAYS

The subgrade in pavement areas should be prepared as described in Section 6.4.2. The
recommend pavement structures presented below have been designed without detailed traffic
data for the site. The pavement designs should be reviewed once the traffic data is available.
It has been assumed that the proposed local roads will have an annual average daily traffic
volume of 1000 with no more than 2% commercial traffic and no city buses. The recommended
minimum pavement designs are outlined in Tables 6.4 and 6.5.
Table 6.4: Recommended Pavement Structure for Residential (local) Roads
Roadway Pavement Structure
Material
(mm)
Superpave SP 12.5 Asphalt (PG 58-34, Traffic Level A)
40
Superpave SP 19 Asphalt (PG 58-34, Traffic Level A)
50
Granular A
150
1
Granular B Type II
400

Note 1: The subbase thickness is as per the City of Ottawa design outlined in an email dated
April 29, 2011.
Table 6.5: Recommended Pavement Structure for Collector Roads
Material
Superpave SP 12.5 Asphalt (PG 58-34, Traffic Level B)
Superpave SP 19 Asphalt (PG 58-34, Traffic Level B)
Granular A
Granular B Type II

Roadway Pavement Structure
(mm)
50
70
150
500

It is estimated that the service life prior to major rehabilitation for the recommended pavement
structures is 20 years provided it is properly maintained. It is recommended that both subgrade
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and finished pavement surfaces be graded to direct water towards suitable drainage. Subdrains
should be installed at the curbs in accordance with City of Ottawa Detail R1.
All granular materials should be tested and approved by a geotechnical engineer prior to
delivery to the site. Both base and subbase materials should be compacted to at least 100%
SPMDD. Asphalt should be compacted to at least 97% Marshall Bulk density.
Concrete sidewalks should be constructed in accordance with City of Ottawa Typical Details.
A 3H:1V frost taper should be included along the subgrade line at the transition between
abutting pavement structures.
It is recommended that the lateral extent of the subbase and base layers not be terminated in a
vertical fashion immediately behind the curb line. A taper with a grade of 3H:1V is
recommended in the subgrade line to minimize differential frost heave problems under curbs
and sidewalks.

6.12

CEMENT TYPE AND CORROSION POTENTIAL

Three representative soil samples were submitted to Paracel Laboratories Limited in Ottawa,
Ontario, for resistivity, pH, sulphate and chloride testing. The results of the testing are as
follows:
Table 6.6: Results of Chemical Analysis
Depth
Borehole
Sample
(m)
BH08-6
SS3
1.5 to 2.1
BH08-13
SS4
2.3 to 2.9
BH08-18
SS3
1.5 to 2.1

pH
7.3
8.08
7.35

Sulphate
(μg/g)
304
<5
216

Chloride
(μg/g)
105
26
18

Resistivity
(Ohm-m)
60.8
103
24.9

The concentration of soluble sulphate provides an indication of the degree of sulphate attack
that is expected for concrete in contact with soil and groundwater at the site. Soluble sulphate
concentrations less than 1000 µg/g generally indicate that a low degree of sulphate attack is
expected for concrete in contact with soil and groundwater. Type GU Portland Cement should
therefore be suitable for use in concrete at this site.
The pH, resistivity and chloride concentration provide an indication of the degree of
corrosiveness of the sub-surface environment. The test results provided in the Table 6.6 may be
used to aid in the selection of coatings and corrosion protection systems for buried steel objects.
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APPENDIX A
Statement of General Conditions

STATEMENT OF GENERAL CONDITIONS
USE OF THIS REPORT: This report has been prepared for the sole benefit of the Client or its
agent and may not be used by any third party without the express written consent of Stantec
Consulting Ltd. and the Client. Any use which a third party makes of this report is the
responsibility of such third party.
BASIS OF THE REPORT: The information, opinions, and/or recommendations made in this
report are in accordance with Stantec Consulting Ltd.’s present understanding of the site specific
project as described by the Client. The applicability of these is restricted to the site conditions
encountered at the time of the investigation or study. If the proposed site specific project differs
or is modified from what is described in this report or if the site conditions are altered, this report
is no longer valid unless Stantec Consulting Ltd. is requested by the Client to review and revise
the report to reflect the differing or modified project specifics and/or the altered site conditions.
STANDARD OF CARE: Preparation of this report, and all associated work, was carried out in
accordance with the normally accepted standard of care in the state or province of execution for
the specific professional service provided to the Client. No other warranty is made.
INTERPRETATION OF SITE CONDITIONS: Soil, rock, or other material descriptions, and
statements regarding their condition, made in this report are based on site conditions
encountered by Stantec Consulting Ltd. at the time of the work and at the specific testing and/or
sampling locations. Classifications and statements of condition have been made in accordance
with normally accepted practices which are judgmental in nature; no specific description should
be considered exact, but rather reflective of the anticipated material behavior. Extrapolation of in
situ conditions can only be made to some limited extent beyond the sampling or test points. The
extent depends on variability of the soil, rock and groundwater conditions as influenced by
geological processes, construction activity, and site use.
VARYING OR UNEXPECTED CONDITIONS: Should any site or subsurface conditions be
encountered that are different from those described in this report or encountered at the test
locations, Stantec Consulting Ltd. must be notified immediately to assess if the varying or
unexpected conditions are substantial and if reassessments of the report conclusions or
recommendations are required. Stantec Consulting Ltd. will not be responsible to any party for
damages incurred as a result of failing to notify Stantec Consulting Ltd. that differing site or subsurface conditions are present upon becoming aware of such conditions.
PLANNING, DESIGN, OR CONSTRUCTION: Development or design plans and specifications
should be reviewed by Stantec Consulting Ltd., sufficiently ahead of initiating the next project
stage (property acquisition, tender, construction, etc), to confirm that this report completely
addresses the elaborated project specifics and that the contents of this report have been properly
interpreted. Specialty quality assurance services (field observations and testing) during
construction are a necessary part of the evaluation of sub-subsurface conditions and site
preparation works. Site work relating to the recommendations included in this report should only
be carried out in the presence of a qualified geotechnical engineer; Stantec Consulting Ltd.
cannot be responsible for site work carried out without being present.
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APPENDIX B
Drawing No. 1 – Key Plan
Drawing No. 2 – Test Hole Location Plan
Drawing No. 3 – Grading Plan
Half Moon Bay South Draft Plan Division & Phasing Limits
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APPENDIX C
Stantec - Symbols and Terms Used on Borehole and Test Pit Records
Stantec - Borehole and Test Pit Records
Patterson Group Test Hole Records
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APPENDIX D
Laboratory Results
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APPENDIX E
Natural Resources Canada City of Ottawa Seismic Site Classification Map From
Combined Geological/Geophysical Data
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APPENDIX F
November #, 2011 Mattamy Homes Letter “Mattamy (Half Moon Bay 3) Limited, File Number
D07-16-10-0003, Clay Deposits and Tree Planting

