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Attention: Mrs. Susan Gordon, P.Eng.

RE: GEOTECHNICAL INVESTIGATION
HIGHLAND PARK CEMETERY VISITATION CENTRE
2037 McGEE SIDE ROAD
OTTAWA, ONTARIO

Dear Mrs. Gordon;

Please find enclosed nine (9) copies of the geotechnical report for the proposed visitation
centre at the Highland Park Cemetery located at 2037 McGee Side Road, Ottawa, Ontario.

We trust that this report provides sufficient information for your current purposes. If you have
any questions concerning the report, please call.

Yours truly,

HOULE CHEVRIERENGINEERING LTD.

Andrew Chevrier, M.Eng.,P.Eng.
Principal
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1.0 INTRODUCTION

This report presents the results of a geotechnical investigation carried out at the site of a
proposed visitation centre at 2037 McGee Side Road, Ottawa, Ontario. The purpose of the
investigation was to identify the general subsurface conditions at the site by means of a limited
number of boreholes and test pits and, based on the factual information obtained, to provide
engineering guidelines on the geotechnical design aspects of the proposed building and site
services, including construction considerations that could influence design decisions. The
resuits of a Phase | Environmental Site Assessment and a Hydrogeological Assessment are

provided in separate reports.

This investigation was carried out in accordance with our proposal dated January 26, 2010.

Houle Chevrier Engineering Ltd.
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2.0 PROJECT AND SITE DESCRIPTION
2.1 Project Description

Plans are being prepared to construct a 1,400 square metre building at the Highland Park
Cemetery located at 2037 McGee Side Road, Ottawa, Ontario {(see Key Plan, Figure 1). Itis
understood that the proposed building is to be of steel frame construction with a full depth
basement over a portion of the building footprint. The remaining area of the building footprint
will consist of slab on grade construction. The proposed building will house a visitation centre
complete with visitation rooms and a chapel. The site work will include access roadways and
parking areas. The site of the proposed building consists of a relatively flat, grass surfaced

area.

2.2 Review of Geology Maps

Published geology maps of the area indicate that the subsurface conditions are expected to
consist of overburden deposits of glacial till or marine deposits of silt and clay. The bedrock is
mapped as interbedded limestone and shale of the Verulum formation or limestone of the

Bobcaygeon formation at depths of between 2 and 5 metres.

Houle Chevrier Engineering Lid.
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3.0 SUBSURFACE INVESTIGATION

The field work for this investigation was carried out between February 8 and 9, 2010. During
that time, six (6) boreholes, numbered 101 to 1086, inclusive, were advanced in the area of the
proposed building to depths ranging from 3.8 to 4.5 metres depth using a track mounted drill rig
supplied and operated by George Downing Estate Drilling Ltd. of Hawkesbury, Ontario. All of
the boreholes were advanced to practical auger refusal on inferred bedrock. In addition, two (2)
test pits, numbered 101 and 102, were advanced in the area of the septic leaching bed; and,
seven (7) test pits, numbered 103 to 109, were excavated in the area of the proposed parking
lot and access roadways for pavement design purposes. The test pits were excavated using a

rubber tire backhoe to depths ranging from 1.9 to 2.0 metres below ground surface.

Standard penetration tests were carried out in the boreholes and samples of the soils
encountered were recovered using a 50 millimetre diameter split barrel sampler. Well screens
were sealed in boreholes 102, 105, and 106 to measure the groundwater levels and facilitate
groundwater sampling. Samples of the groundwater recovered from boreholes 102 and 105

were sent for basic chemical testing relating to corrosion of buried concrete and steel.

The subsurface conditions encountered in the test pits were logged by visual and tactile

examination of the materials exposed on the sides and bottom of the test pits.

The field work was supervised throughout by members of our engineering staff, who located the
boreholes and test pits, logged the samples and observed the in-situ testing. Following the field
work, the soil samples were returned to our laboratory for examination by a geotechnical
engineer. Selected samples of the soil were tested for grain size distribution and water content.

The approximate locations of the boreholes and test pits are shown on the Site Plan, Figure 2.
Descriptions of the subsurface conditions logged in the boreholes are provided on the Record
of Borehole sheets in Appendix A. The results of the soil classification testing from samples
recovered from the boreholes are provided on the Record of Borehole sheets and on Figures
A1 to A2 in Appendix A. Descriptions of the subsurface conditions logged in the test pits are
provided on the Record of Test Pit sheets in Appendix B. The resuits of the soil classification

testing from samples recovered from the test pits are provided on the Record of test pit sheets

Houle Chevrier Engineering Ltd.
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and on Figures B1 and B2 in Appendix B. The results of the chemical analysis of the

groundwater samples relating to corrosion are provided in Appendix C.

The borehole and test pit locations were determined relative to existing site features by Houle
Chevrier Engineering Ltd. personnel. The borehole and test pit elevations were provided by

Novatech Engineering Consultants Ltd.

Houle Chevrier Engineering Ltd.
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4.0 SUBSURFACE CONDITIONS

4.1 General

As previously indicated, the soil and groundwater conditions identified in the boreholes are
given on the Record of Borehole sheets in Appendix A and on the Record of Test Pit sheets in
Appendix B following the text of this report. The borehole and test pit logs indicate the
subsurface conditions at the specific test locations only. Boundaries between zones on the logs
are often not distinct, but rather are transitional and have been interpreted. The precision with
which subsurface conditions are indicated depends on the method of drilling, the frequency and
recovery of samples, the method of sampling, and the uniformity of the subsurface conditions.
Subsurface conditions at other than the test locations may vary from the conditions
encountered in the boreholes and test pits. In addition to soit variability, fill of variable physical

and chemicai composition can be present over portions of the site or on adjacent properties.

The groundwater conditions described in this report refer only to those observed at the place
and time of observation noted in the report. These conditions may vary seasonally or as a

consequence of construction activities in the area.

The soil descriptions in this report are based on commonly accepted methods of classification
and identification employed in geotechnical practice. Classification and identification of soil
involves judgement and Houle Chevrier Engineering Ltd. does not guarantee descriptions as

exact, but infers accuracy to the extent that is common in current geotechnical practice.

The following presents an overview of the subsurface conditions encountered in the boreholes

and test pits advanced during this investigation.

4.2 Site of Proposed Building (Boreholes 101 to 106)

4.2.1 Topsoil

A surficial layer of topsoil, ranging in thickness from about 0.1 metres to 0.3 metres, was

encountered in all of the boreholes.

Houle Chevrier Engineering Ltd.
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4.2.2 Silty Clay

All of ihe boreholes encountered deposits of weathered, grey brown silty clay below the surficial
layer of topsoil. In general, the weathered silty clay has a thickness of between about 1.1 to 3.6
metres and extends to depths of about 1.2 to 3.7 metres below ground surface (elevation 107.1
and 110.3 metres, geodetic datum). The weathered silty clay contains variable amounts of
sand and occasional silty sand seams. Standard penetration tests carried out in the weathered
silty clay gave N values of 1 to 17 blows per 0.3 metres of penetration, which reflect a stiff to

very stiff consistency.

A 0.6 metre thick layer of grey silty clay was encountered below the weathered silty clay, at
about 3.7 metres below the ground surface (elevation 107.1 metres, geodetic datum), in
borehole 105. A standard penetration test carried out in the grey silty clay gave an N value of
“weight of hammer (WH)" per 0.3 metres of penetration, which reflects a firm consistency.

Grain size distribution curves for samples of the weathered silty clay recovered from boreholes
102 and 104 are provided on Figure A1 in Appendix A. The water content of the grey brown
silty clay ranged from 24 to 40 percent.

4.2.3 Sandy Silt

A layer of grey brown sandy silt was encountered in borehole 101 at 1.3 metres below ground
surface (elevation 109.7 metres, geodetic datum) within the grey brown silty clay deposit. The
sandy silt has a thickness of approximately 0.8 metres. A standard penetration test carried out
in the sandy silt gave an N value of 14 per 0.3 metres of penetration, which reflects a compact

consistency.

At borehole 103, the weathered silty clay is underlain at approximately 1.2 metres below ground
surface (etevation 110.3 metres, geodetic datum) by a 0.8 metre thick deposit of grey brown
sandy silt. A standard penetration test carried out in the grey brown sandy silt gave an N value
of 50 blows for 0.1 metres of penetration, which likely reflects the presence of cobbles and/or

boulders in the sandy silt.

Houle Chevrier Engineering Ltd.
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A grain size distribution curve for a sample of the sandy silt recovered from borehole 101 is
provided on Figure A2 in Appendix A. The water content of a sample of sandy silt recovered

from borehole 101 was 21 percent.

4.2.4 Glacial Tili

A deposit of glacial till was encountered below the weathered silty clay deposit in boreholes
101, 102, 104, and 106, and below the sandy silt deposit in borehole 103, at depths of about
2.0 to 3.8 metres below ground surface (elevation 107.5 to 109.5 metres, geodetic datum). The
glacial till can be generally described as a silty sand and sandy silt with variable amounts of clay
and gravel. Cobbles and boulders should also be expected in the glacial deposit. Standard
penetration tests carried out in the glacial till gave variable N values of 2 to 39 blows per 0.3
metres of penetration, which reflect a very loose to dense relative density. The water content of

a sample of glacial till recovered from borehole 106 was 12 percent.

4.2.5 Inferred Bedrock

Practical refusal to further advancement of the hollow stem auger on the inferred surface of the
bedrock occurred in boreholes 101 to 1086, inclusive, at depths ranging from 3.8 to 4.9 metres
below ground surface (elevation 106.4 to 107.6 metres, geodetic datum). It should be noted
that practical auger refusal can sometimes occur within cobbles and boulders and may not

necessarily be representative of the upper surface of the bedrock.

4.3 Site of Proposed Septic Leaching Bed (Test Pits 101 and 102)

4.3.1 Topsoil

A surficial tayer of topsoil, ranging in thickness from 0.3 metres to 0.4 mefres, was encountered

in test pits 101 and 102.

4.3.2 Glacial Till

A deposit of glacial till was encountered below the topsoil. The glacial till consists of silty sand
and sandy silty with variable amounts of gravel, cobbles and boulders. At these locations, the

glacial deposit was not fully penetrated; therefore, its thickness is not known.

Houle Chevrier Engineering Lid.
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Grain size distribution curves for samples of the glacial till recovered from test pits 101 and 102

are provided on Figure B2 in Appendix B.

4.4 Site of Proposed Parking Lot (Test Pits 103 to 109)

4.41 Topsoil

A surficial layer of topsoil, ranging in thickness from 0.2 metres to 0.3 metres, was encountered

in test pits 103 to 109, inclusive.

4.4.2 Sitty Clay and Sandy Silt

Deposits of weathered, grey brown silty clay were encountered in test pits 103 to 109, inciusive,
below the surficial layer of topsoil. In test pits 103, 107, and 109, a 0.5 to 0.9 metre thick layer
of grey brown sandy silt was encountered within the weathered silty clay deposits at about 0.8
to 1.0 metres below ground surface. Test pits 103, 107, and 109 were terminated within the

grey brown silty clay deposits at 2.0 metres below the ground surface.

Deposits of grey brown sandy silt were encountered below the weathered silty clay in test pits
104, 105, 106, and 108 at depths of about 0.8 to 1.2 metres below ground surface. Where fully
penetrated (lest pit 104), the sandy silt has a thickness of 0.4 metres.

A grain size distribution curve for a sample of the silty clay recovered from test pit 104 is
provided on Figure B1 in Appendix B. The water content of a sample of silty clay recovered

from test pit 104 was 31 percent.

4.4.3 Glaciat Till

A deposit of glacial till was encountered below the sandy silt deposit in test pit 104 at a depth of
1.3 metres below ground surface. The glacial till can be generally described as a sandy silt with
gravel. Cobbles and boulders should also be expected in the glacial deposit. At this location,

the glacial deposit was not fully penetrated; therefore, its thickness is not known.

Houle Chevrier Engineering Lid.
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4.5 Groundwater Levels

The groundwater levels in the well screens installed in boreholes 102, 105, and 108 ranged
from 1.7 to 1.9 metres below ground surface on February 19, 2010 (elevation 108.9 to 109.7
metres, geodetic datum). No groundwater inflow was observed in the test pits during the short

period that they were left open following excavation.

The groundwater levels may be higher during wet periods of the year such as the early spring

or following periods of precipitation.

4.6 Groundwater Chemistry Relating to Corrosion

The chemical testing on groundwater samples recovered from boreholes 102 and 105 gave the

following results:

Borehole
Parameter
BH102 BH105
Conductivity (micromhos/centimetre) 170 890
pH 7.62 7.72
Sulphate Content (mg/L) 61 59
Chloride Content (mg/L) 170 100

Houle Chevrier Engineering Ltd.
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5.0 GEOTECHNICAL DESIGN GUIDELINES

5.1 General

The information in the following sections is provided for the guidance of the design engineers
and is intended for the design of this project only. Contractors bidding on or undertaking the
works should examine the factual results of the investigation, satisfy themselves as to the
adequacy of the information for construction, and make their own interpretation of the factual
data as it affects their construction techniques, schedule, safety and equipment capabilities.

The professional services retained for this project include only the geotechnical aspects of the
subsurface conditions at this site. The presence or implications of possible surface and/or
subsurface contamination resulting from previous uses or activities of this site or adjacent
properties, and/or resulting from the introduction onto the site from materials from off site

sources are ouiside the terms of reference for this report.

5.2 Proposed Visitation Centre

5.2.1 Excavation

The excavation for the proposed building will be carried out through topsoil, and native deposits

of silty clay and sandy silt.

The sides of the excavation should be sloped in accordance with the requirements in Ontario
Regulation 213/91 under the Occupational Health and Safety Act. According to the act, soils at
this site can be classified as Type 3. That is, open cut excavations within overburden deposits

should be carried out with side slopes of 1 horizontal to 1 vertical, or flatter.

it is our experience that the upper part of the weathered silty clay (i.e., within 0.3 to 0.5 metres
from original ground surface) may be impacted by past frost action. During removal of the
topsoil, the upper part of the silty clay could unavoidably peel upwards and become disturbed.
Where this occurs in the proposed parking and access roadway areas, the upper part of the
silty clay should be re-compacted in place using suitable compaction equipment. Within the
existing building, it will likely be necessary to remove and replace the silty clay soil with

imported granular matertal, such as OPSS Granular B Type Il.

Houle Chevrier Engineering Ltd.
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The groundwater inflow from the overburden deposits, if any, should be controlled by pumping

from sumps within the excavation where required.

5.2.2 Depth of Basement

The underside of footing level for the basement of the proposed structure should be located at
or above the groundwater level to reduce the risk of possible groundwater infiliration into the
basement during periods of sump pump failure or a power outage. The groundwater levels
measured fo date range from 109.0 to 109.7 metres, geodetic datum. Therefore, for design
purposes, the basement floor slab could be designed to be above about 110 metres, geodetic
datum. 1t should be noted that the groundwater levels were measured on February 19, 2010
and may be higher during wet periods of the year such as the early spring or following periods

of precipitation.

The following alternatives couid also be considered:

1) Found the basement portion of the structure above or below the groundwater and reduce
the risk of flooding during a power outage by installing a battery or generator backup

system for the sump; OR

2) Found the basement above or below the groundwater level and provide a gravity outtet for

the perimeter foundation drain (for example to a low area on the site).

5.2.3 Spread Footing Design

The proposed structure could be founded on spread footings bearing on or within the native soil
(that is, the native silty clay and sandy silt) deposits. The topsoil is considered to be highly
compressible and should be removed from below any foundations and concrete slabs.

In areas where the underside of footing level is above the level of the subgrade or where
subexcavation of soil is required, the grade below the proposed building could be raised with
imported granular material conforming to OPSS Granular B Type |l compacted in maximum 200
millimetre thick lifts to at least 95 percent of the standard Proctor dry density value. OPSS
documents allow recycled asphaltic concrete and concrete to be used in Granular B Type |l
materials. Since the source of recycled materiai cannot be determined, it is suggested that any

Houle Chevrier Engineering Ltd.
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granular materials used beneath the proposed building be composed of virgin material only for
environmental reasons. To provide adequate spread of load below the footings, the material
should extend at least 0.5 metres horizontally beyond the edge of the footings and down and

out from this point at 1 horizontal to 1 vertical, or flaiter.

Spread footings founded on or within native undisturbed weathered silty clay and sandy silt
deposits, or on a pad of compacted granular fill above native, undisturbed soil should be sized
using a net geotechnical reaction at Serviceability Limit State {SLS) of 150 kilopascals and a

factored net geotechnical resistance at Ultimate Limit State (ULS) of 250 kilopascals.

The post construction {otal and differential settlement at SLS of footings bearing on the
weathered silty clay and sandy silt should be less than 25 and 20 millimetres, respectively,

provided that all lcose or disturbed soil is removed from the bearing surfaces.

5.2.4 Frost Protection Requirements for Foundations

All exterior footings should be provided with at least 1.5 metres of earth cover for frost
protection purposes. Isolated (unheated} piers that are located in areas that are to be cleared
of snow should also be provided with at least 1.8 meires of earth cover for frost protection
purposes. Alternatively, the required frost protection could be provided by means of a
combination of earth cover and extruded polystyrene insulation. An insulation detail could be

provided upon request.

5.2.5 Seismic Design of Proposed Structure

The native overburden deposits in the area of the proposed structure are composed of deposits
of weathered silty clay, sandy silt, and glacial till, over bedrock. The weathered silty clay has a
very stiff consistency. The corrected standard penetration value obtained within the non-
cohesive (sandy silt and glacial till) deposits range from 14 to 58 blows per 0.3 metres of
penetration in boreholes 101, 102, 103, and 104. The top of bedrock, as inferred from the
auger refusal depths, was encountered in boreholes 101 to 106, inclusive, at depths ranging
from 3.8 to 4.9 metres below ground surface. In our opinion, the proposed building could be

designed for Site Class D,

Houle Chevrier Engineering Ltd.
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There is no potential for liguefaction of the overburden deposits at this site.

5.2.6 Foundation Wall Backfill and Drainage

5.2.6.1 Bacldill Type

The upper native soils at this site are frost susceptible and should not be used as backfiil
against foundation walls. To avoid frost adhesion and possible heaving, the foundations should
be backfilled with imported, free-draining, non-frost susceptible granular material such as that
meeting Ontarioc Provincial Standard Specifications (OPSS) Granular B Type | or |l

requirements.

Where the backfill will ultimately support areas of hard surfacing (pavement, sidewalks or other
similar surfaces), the backfill should be placed in maximum 200 millimetre thick lifts and should
be compacted to at least 95 percent of the standard Proctor maximum dry density value using
suitable vibratory compaction equipment. Light hand operated compaction equipment should
be used next to the basement foundation walls to avoid excessive compaction induced stress

on the foundation walls.

Where future landscaped areas will exist next to the proposed structure and if some settlement
of the backKfill is acceptable, the backfili could be compacted to at least 90 percent of the

standard Proctor maximum dry density value.

Where areas of hard surfacing (concrete, sidewalk, pavement, etc.) abut the proposed building,
a gradual transition should be provided between those areas of hard surfacing underlain by
non-frost susceptible granular wall backfill and those areas underlain by existing frost
susceptible fill and native materials to reduce the effects of differential frost heaving. It is
suggested that granular frost tapers be constructed from 1.5 metres below finished grade to the
underside of the granular base/subbase material for the hard surfaced areas. The frost tapers

should be sloped at 1 horizontal to 1 vertical, or flatter.

Houle Chevrier Engineering Lid.
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5.2.6.2 Earth Pressures on Basement Foundation Walls

Basement foundation walls that are backfilled with sand or sand and gravel should be designed

to resist “at rest” earth pressures calculated using the following formula:

Po= Ko {yH +q)

= At rest earth pressure at the bottom of the foundation wall (kilopascals)

o = At rest earth pressure coefficient (0.50)

=)
K
Y = Unit weight of backfill material {22 kilonewtons per cubic metre)
H = Height of foundation wall (metres)

q = Uniform surcharge at ground surface behind the wall to take into

account traffic, equipment, or stockpiled soil {typically 10 kilopacals)

Where conditions dictate, allowance should be made in the structural design of the foundation
walls for active loads due to ground supported vehicles/equipment. For example, the horizontal
active load due to a uniform, vertical live load adjacent to the foundation wall could be
determined using a horizontal earth pressure coefficient, K,, of 0.50, times the vertical live load.
The effects of other vertical loads (point loads, line loads, etc.) adjacent to or near the

foundation walls couid be provided, if required.

Heavy construction fraffic should not be allowed to operated adjacent to the basement
foundation walls for the proposed building (say within about 2 mefres horizontal) during

construction, without the approval of the designers.

Seismic shaking can increase the forces on the foundation walls during or following an
earthquake. The increase in pressure may be estimated using the method suggested by Wood
(1973} for foundation walls braced at both the top and bottom. For non-yielding smooth
foundation walls, which are restrained against movement, dynamic thrust component at
Ultimate Limit States (ULS) can be calculated using the following formula:

AP, = v H* (anlg) F,

Where,

Houle Chevrier Engineering Lid.
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APsq = Dynamic thrust component (kilonewtons per metre)

¥ = Unit weight of backiill material (22 kilonewtons per cubic metre)

H = Height of foundation wall (metres)

{(aw/g)} = dimensionless horizontal pseudostatic coefficient (0.21 is typically used for the

Ottawa area)
Fo = dimensionless dynamic thrust factor (typically 1.0 for foundation wallg)

The dynamic thrust component typically acts at a height of 0.63H above the base of the

foundation wall.

5.2.6.3 Foundation Drainage

The foundation walls for the basement should be damp proof and a perforated plastic
foundation drain with a surround of clear crushed stone should be installed on the exterior of
the foundation walls. The drain should outlet by gravity to a storm sewer, ditch, or a sump from
which the water is pumped. To avoid loss of sand backfill into the voids in the clear stone (and
possible post construction settlement of the ground around the building), a nonwoven geotextile

should be placed between the clear stone and any sand backfill material.

Perimeter foundation drainage is not considered necessary for the slab on grade portion of the
proposed structure, provided that the floor slab level is above the finished exterior ground

surface level,

5.2.7 Basement Slab and Slab on Grade Support

To provide predictable settlement performance of the basement slab and stab on grade, all

topsoil should be removed from below the slab areas.

If necessary, the grade beneath the basement floor stab could be raised with either 19
millimetre clear crushed stone or OPSS Granular B Type Il. The base for the floor slab should
consist of at least 150 millimetres of OPSS Granular A or 19 millimetre clear crushed stone. A
nonwoven geotextile separator should be provided between the clear crushed stone and any
native sandy silt. The geotextile should overlap at least 0.4 metres. The grade beneath the
slab on grade could be raised, where necessary, with granular material meeting OPSS

Houle Chevrier Engineering Ltd.
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requirements for Granutar B Type t or il. The use of Granular B Type Il material is preferred
under wet conditions. The granular base for the proposed slab on grade should consist of at
feast 150 millimetres of OPSS Granular A.

OPSS documentis allow recycled asphaltic concrete and concrete to be used in Granular B
Type Il material. Since the source of recycled material cannot be determined, it is suggested
that any granular materials used beneath the floor slab be composed of virgin material (100

percent crushed rock) only, for environmental reasons.

The clear crushed stone should be nominally compacted in maximum 300 millimetre thick fifts
with at least 2 passes of a diesel plate compactor, The Granular A and Granular B Type |l
should be compacted in maximum 150 millimetre thick lifts to at least 95 percent of the
standard Proctor dry density value using suitable vibratory equipment. Care must be taken
during placement and compaction of any granular materials to avoid disturbance to the

subgrade soils.

Underfloor drainage should be provided below the basement floor slab. If well graded material
(such as OPSS Granular A or Granular B Type ) is used below the basement floor slab, we
suggest that drainage be provided by means of piastic perforated pipes spaced at about 6
metres horizontally or as required {o link any hydraulically isolated areas on the basement. If
clear crushed stone is used below the floor slab, drains are not considered essential provided
that all of the clear stone can outlet to the sump; in this case, two 1.5 metre long stub drains

should be instalied in the clear stone and should outlet to the sump pit.

For slab on grade portions of the building, underfloor drainage is not considered necessary

provided that the floor slab level is above the finished exterior ground surface level.

The floor stabs should be appropriately moist or wet cured to minimize shrinkage cracking and

slab curling.

If any areas of the building are to remain unheated during the winter period, thermal protection
of the materials beneath the slab on grade may be required. Further details on the insulation

requirements could be provided, if necessary.
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5.2.8 Corrosion of Buried Concrete and Steel

The measured sulphate concentrations in the groundwater were 61 and 59 milligrams per litre
at boreholes 102 and 105, respectively. According to Canadian Standards Association (CSA)
“Concrete Materials and Methods of Concrete Construction”, the concentration of sulphate in
the groundwater can be classified as low. For low exposure conditions, any concrete that will
be in contact with the native soil or groundwater should be baiched with General Use (formerly
known as Type 10) cement. The effects of freeze thaw in the presence of de-icing chemical
(sodium chloride) near the building should be considered in selecting the air entrainment and

the concrete mix proportions for any concrete.

Based on the conductivity and pH of the groundwater, the groundwater can be classified as
non-aggressive to slightly aggressive toward unprotected steel. It is noted that the corrosivity of
the groundwater could vary throughout the year due to the application sodium chloride for de-

icing.
5.3 Septic Leaching Bed Design

The glacial till encountered in test pits 101 and 102 consists of silty sand and sandy silt. Due to
the relatively low permeability of the sandy silt glacial till, we recommend that the leaching bed
consist of a fully raised bed with a sand mantle. if imported sand fill is used for the leaching
bed construction, the length of distribution pipe could is determined using the T-time of the
imported sand fill. In our experience, a T-Time of 6 minutes per centimetre (min/cm) is suitable

for imported sand in Ottawa.

In accordance with Clause 8.7.4.1 of the OBC, a loading rate of & litres per square metre per

day (L/m2 per day) should be used to determine the minimum contact area for the raised

leaching bed.
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5.4 Access Roadways and Parking Areas for the Proposed Building

5.4.1 Subgrade Preparation

fn preparation for the parking lot and access roadway construction, alt surficial topsoil and any
soft, wet or deleterious materials should be removed. Any subexcavated areas could be filled

with compacted earth borrow that is frost compatible with the native silty clay soils.

The subgrade surfaces should be proof rolled with a large steel drum rolfer under dry conditions
and shaped and crowned to promote drainage of the roadway granular materials to the perimeter

swales.

5.4.2 Pavement Design

It is suggested that parking areas to be used by light vehicles (cars, etc.) be constructed using

the following minimum pavement structure:

50 millimetres of HI.3 or Superpave 12.5 asphaltic concrete, over
150 millimetres of OPSS Granular A base, over
300 millimetres of OPSS Granular B Type Il subbase

For any access roadways which will be used by heavy trucks or fire trucks, the asphaltic
concrete surfacing thickness should be increased to 90 millimetres and the thickness of the

subbase layer increased to 450 millimetres.

The granular base and subbase materials should be compacted in maximum 200 millimetre

thick lifts to at least 98 percent of the standard Proctor maximum dry density value.

The design life of the pavement should be 20 to 25 years. Allowance should be made for

normal crack sealing, as required, and a possible asphaltic concrete overfay in about 12 to 15

years,

5.4.3 Asphaltic Concrete Types

The asphaltic concrete in the parking areas should consist of 50 millimetres of Superpave 12.5
or HL3. For any access roadways that will be used by truck traffic or fire trucks, the asphaitic
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concrete surfacing thickness should be increased to 90 millimetres (40 millimetres of
Superpave 12.5 or HL3 over 50 millimetres of Superpave 19.0 or HL8). The superpave
asphaltic concrete mixes should be designed for Traffic Level A or B.

Performance grade PG 58-34 asphaltic concrete should be specified for either Superpave or

Marshall mixes.

5.4.4 Drainage

Adequate drainage of the pavement granular materials and subgrade is important for the long
term performance of the pavement at this site. If surface drainage is used, swales or diiches
are suggested around the paved areas. The granular base and subbase materials should
extend horizontally to the ditches/swales. Where possible, the bottom of the swales/ditches
should be at least about 0.3 metres below the bottom of the Granular B Type Il. The need for
additional subdrains within the granular material should be assessed by us as part of the

design.

5.4.5 Effects of Soil Disturbance and Construction Traffic on the Pavement Design

if the granular pavement materials are to be used by construction traffic, it may be necessary to
increase the thickness of the Granular B Type I, install a woven geotextile separator between
the roadway subgrade surface and the granular subbase material, or a combination of both, to
prevent pumping and disturbance to the subgrade material. The contractor should be

responsible for construction access.

The above pavement structures assume that the subgrade level is at most about 0.5 metres
below existing ground surface and that the roadway subgrade surface is prepared as described
above. If the subgrade level is more than 0.5 metres below ground surface or if the roadway
subgrade surface or becomes disturbed or wetted due to construction operations or
precipitation, the Granular B Type |l thickness given above may not be adequate and it may be

necessary to:

e Increase the thickness of the Granular B Type |l subbase,

o Incorporate a woven geotexiile separator between the roadway subgrade surface and the
granular subbase material, or
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e A combination of the above.

The adequacy of the design pavement thickness should be assessed by geotechnical

personnel at the time of construction.

5.5 Effects of Construction Induced Vibration

Some of the construction operations (such as granular material compaction, excavation, etc.) will
cause ground vibration on and off of the site. The vibrations will attenuate with distance from the
source, but may be felt at nearby structures. The magnitude of the vibrations will be much less

than that required to cause damage to the nearby structures or services.

5.6 Winter Construction

In the event that construction is required during freezing temperatures, the soil below the
footings should be protected immediately from freezing using straw, propane heaters and

insulated tarpaulins, or other suitable means.
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5.7 Design Review and Construction Observation

The details for the proposed consiruction were not available to us at the time of preparation of
this report. It is recommended that the final design drawings be reviewed by the geotechnical
engineer as the design progresses fo ensure that the guidelines provided in this report have

been interpreted as intended.

The engagement of the services of the geotechnical consultant during construction is
recommended to confirm that the subsurface conditions throughout the proposed excavations
do not materially differ from those given in the report and that the construction activities do not
adversely affect the intent of the design. The subgrade surfaces for the proposed building,
parking areas, and access roadways should be inspected by experienced geotechnical
personnel to ensure that suitable materials have been reached and properly prepared. The
placing and compaction of earth fill and imported granular materials should be inspecied to

ensure that the materials used conform to the grading and compaction specifications.

We trust this report provides sufficient information for your present purposes. If you have any

questions concerning this report, please do not hesitate to contact our office.

Yours fruly,

HOULE CHEVRIER ENGINEERING LTD.

M e
< i

Johnathan A. Cholewa, Ph.D., EIT

N
LAY
it

|

1

Andrew Chevrier, M.Eng.P.Eng.
Principal
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APPENDIX A
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PROJECT: 10-026 RECORD OF BOREHOLE 101 SHEET 1 OF 1
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BOREHOLE RECORD 10-025 BH LOGS 1-6 FEB 2010.GPJ4 HCE DATA TEMPLATE.GDT 3M6/10

PROJECT: 10-025 RECORD OF BOREHOLE 102 SHEET 1 OF 1
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PROJECT:

16-025

LOCATION: See Site Plan, Figure 2

BORING DATE:  February 8, 2010
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SHEET 1 OF 1
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PROJECT: 10-026 RECORD OF BOREHOLE 104 SHEET 1 OF 1

BOREHOLE RECORD 10-025 BH LOGS -6 FEB 2010.GPJ) HCE DATA TEMPLATE.GDT 2/16M10
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PROJECT: 10-025 RECORD OF BOREHOLE 105 SHEET 1 OF 1

BOREHOLE_RECORD 10-025 BH LOGS 1-6 FEB 2010.GPJ HCE DATA TEMPLATE GDT 3/M6/10

LOCATION: See Site Plan, Figure 2 DATUM: Geodetic
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PROUECT:

10-025

LOCATION:  See Site Plan, Figure 2

RECORD OF BOREHOLE 106

SHEET 1 OF 1

DATUM:  Geodelic
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APPENDIX B

RECORD OF TEST PIT SHEETS
AND FIGURES B1 to B2
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PROJECT: 10-025
LOCATION: See Site Plan, Figure 2

DATE OF EXCAVATION: February 9, 2010

RECORD OF TEST PIT 101

SHEET 1 QF 1
DATUM: Not Applicable

TYPE OF EXCAVATOR: Backhog
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PROJECT: 16-025
LOCATION: See Site Plan, Figure 2

DATE OF EXCAVATION: February 9, 2010

RECORD OF TEST PIT 102

SHEET 1 OF 1

DATUM: Not Applicable

TYPE OF EXCAVATOR: Backhoe
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b BESCRIPTION % DEFTH & Remouided. V- ® Wp bty §§ INSTALLATIGN
sl 3 20 40 60 80 0 4 80 80
I Ground Surface
TOPSOIL
y KT
[ Brownish grey sandy silt with gravel, cobbles Eaia by
and trace clay (GLACIAL TILL) d%¢
! 55
2500
“ 90
P
| 7
£1E57]
258
‘ ol
| g
v
— 4 LA
A
o
3 T
#1051
- o
‘ el
3 A
Lo
A iaks
b1
| o
alaby
) 54
5l
I gny
957
4o
| End of Test Pit 190 Groundwater
conditions
_ 5 not
observed
- 3
DEPTH SCALE . . . LOGGED: AN.
Houle Chevrier Engineering Ltd.
11015 crecren; 7§ G




TESTPIT RECORD 10-025 TP LOGS 101-108 FEB 2010.GPJ HCE DATA TEMPLATE.GOT 3116110

PROJECT: 10-025
LOCATION:  See Site IPlan, Figure 2
DATE OF EXCAVATION: February 9, 2010

RECORD OF TEST PIT 103

SHEET 1 OF 1
DATUM: Not Applicable
TYPE OF EXCAVATOR: Backhoe

W SOIL PROFILE 5
E - 2 SHEAR STRENGTH, WATER CONTENT 22| WATERLEVELIN
Qi 5} 2 Cu (kPa) (PERCENT} Zi | OPENTESTRIT
Ry & Eey | w Natural V- 4 B STANDPIPE
= =, < m atural. V - - a =
&E DESCRIPTION E DEPTH %J Remouided. V- @ Wp 1——-————-@—W———~—1 wi g%l INSTALLATION
a
sl moE 00 40 80 80 % 4 60 60
.o Ground Surface {110.97 L
TOPSOCIL :
110,72
0.25
3 Grey brown SILTY CLAY with occasional silty
sand seams
Gray brown SANDY SILT with some clay
f— 1 L]
Grey brown SILTY CLAY with occasional silty
- sand seams R
108.97
- 2 End of Test Fit 260 Groundwater
conditions
not B
i chserved
. 3 —
OEPTH SCALE . - - LOGGED: A.N.
Houle Chevrier Engineering Ltd. C
CHECKED: S

o 15




TESTPIT_RECCRD 10-025 TP LOGS 101-109 FEB 2010.GPJ HCE DATA TEMPLATE.GDT 3/16/10

PROJECT: 10-025
LOCATION: See Site Plan, Figure 2

DATE OF EXCAVATION: February 9, 2010

RECORD OF TEST PIT 104

SHEET 1 OF 1
DATUM:  Not Applicable
TYPE OF EXCAVATOR: Backhoe

w SOIL PROFILE &
2 " g SHEAR STRENGTH, WATER CONTENT 22| WATERLEVEL IN
& i Qg 2 Cu (kPa) (PERCENT) % & OPEN SgST FIT
T o o jo W .
iw : < |ELEV. jw Natural. V - + =k STANDPIPE
I DESCRIPTION i [DEPTH) & Remoulded. V - & Wp b2y 53‘«‘; INSTALLATION
[=] £
51 ™13 20 40 60 80 0 4 60 80
s Ground Surface 111.42 ]
TOPSOIL !
i 3l 1112
0.30
Grey brown SILTY CLAY with occasional silly
B sand seams .
i o) MH .
{See
Fig.
- 81)
110.52 i
A 090
Grey brown SANDY SILT, some clay <1
. 1 : g -
i V11002 X
PN 1,20
Grey brown sandy silt with gravel, cobbles and ,ffﬁ‘)'(
- trace clay (GLACIAL TILL) 1] E
140
i DA
gyl
K ﬁ{f{{ i
2%
Frab;
. )/ & 4
gl
. ,a§ 1
b1
|, é‘?’.-ﬁmg.gg Groundunt
i 8 roundwater
End of Test Pit conditions
R not i
ohserved
- 3 —
DEPTH SCALE . . . LOGGED: AN.
Houle Chevrier Engineering Ltd.
11015 cHeckeD: 3 L




TESTPIT _RECORD 10-025 TP LOGS 101-108 FES 2010.GPJ4 HCE DATA TEMPLATE.GDT 3/16/10

PROJECT: 10-025
LOCATION: See Site Plan, Figure 2
DATE OF EXCAVATION: February 9, 201¢

RECORD OF TESTPIT

SHEET 1 OF 1
OATUM:  Not Applicable

TYPE OF EXCAVATOR: Backhoe

w SOIL PROFILE %
o - 2 SHEAR STRENGTH, WATER CONTENT 22| WATERLEVEL IN
K Q 3 Cu (kPa) (PERCENT) g = OPEN TEST P{T
Tk & e | & R e
= < = Natural. V - + = STANDPIPE
£5 PESCRIPTION i {DEPTH] & Remoulded. V - & Wp bt @g INSTALLATION
a = ]
sl mg 0 40 0 80 00 40 60 80
L § Ground Surface 111.63 |
TOPSOIL =
Grey brown SILTY CLAY wilh occasional siity
B sand seams
|— 1 3
| 110,43 E
1.20
Grey brown SANDY SILT, some clay
[ /17]109.63 R
: End of Test 7it 200 Conditone "
i not ]
observed
s 3 —]
DEPTH SCALE . M M LOGGED: AN,
Houle Chevrier Engineering Ltd. P
11015 CHECKED: ¥




TESTPIT RECORD 10-025 TP LOGS 101-109 FEB 2010.GPJ HCE DATA TEMPLATE GDT 3116110

PROJECT: 10-025 RECORD OF TESTPIT 106 SHEEY 1 OF 1
LOCATION: See Site Plan, Figure 2 DATUM:  Not Applicable
DATE OF EXCAVATION: February 8, 2010 TYPE OF EXCAVATOR: Backhoe
u SOIL PROFILE 4
Zo - 2 SHEAR STRENGTH, WATER CONTENT 2| WATERLEVELIN
8? g g Cu (kPa) (PERCENT} 5 luw: CPEN (T)EST PiT
i DESCRIPTION < | ELEV. | W Nalural V- + W k- STANDPIPE
&E fr |CEPTH] & Remoulded. V - ® Wp k@ W 9% INSTALLATION
a I
g ™S 2 40 60 80 20 46 60 80
L Ground Surface 111.07 N
TOPSOIL
2 11440.82
0.25
) Grey brown SILTY CLAY with eccasionat silly ’
sand seams
3 110.27 |
080
Grey brown SANDY SILT, with some clay
- 1 ]
e -1109.07
z End of Test Plt .00 Groundwater
condilions
not
) abserved ]
|— 3 p—
DEPTH SCALE . - . LOGGED: AN,
Houle Chevrier Engineering Ltd.
C
ito15 CHECKED:,,




TESTPIT RECORD 10-025 TP LOGS 101-109 FEB 2010.GPJ HCE DATA TEMPLATE GDT 3416110

PROJECT: 10-025
LOCATION: See Site Pian, Figure 2
DATE OF EXCAVATION: February 9, 2010

RECORD OF TESTPIT 107

SHEET 1 OF 1
DATUM: Not Applicable

TYPE OF EXCAVATOR: Backhoe

SOIL PROFILE o
W 1
Fo o g SHEAR STRENGTH, WATER CONTENT 72| WATERLEVEL IN
G Q 3 Cu (kPa) (PERCENT) L { OPEN (‘gII:;ST PIT
Eh S o|Eev | w =i :
=W < 5oLl Nalural. V - + - STANDPIPE
cY DESCRIPTION £ foeerii| 2 Romoided. ¥ - @ wp bt §% INSTALLATION
O o
S Moy 200 40 60 80 0 40 80 60
»
. Ground Surface 111.09 .
TOPSOIL =
i Grey brown SILTY CLAY with eccasional silty
sand seams
N 11029 i
Q.80
Grey brown SANDY SILT, some clay
- 1 -
Grey brown SILTY CLAY with occasionai silty
B sand seams -
10200
2
' 2.00 Groundwater
£nd of Test Pit conditions
not E
" abserved
— 3 o
BEPTH SCALE - - . LOGGED: AN.
Houle Chevrier Engineering Ltd. 9
tto 18 CHECKED:




TESTPIT RECORD 40-025 TP LOGS 101-109 FEB 2010.GPJ HCE DATA TEMPLATE.GDT 3M6/10

PROJECT: 40-025 RECORD OF TESTPIT 108 SHEET 1 OF 1
LOCATION: See Sie Plan, Figure 2 DATUM: Not Applicable
DATE OF EXCAVATION: February 9, 2010 TYPE OF EXCAVATOR: Backhoe
o SOl PROFILE &
= - a SHEAR STRENGTH, WATER CONTENT 22| waATER LEVEL IN
Qg Q o Cu (kPa) (PERCENT) Z i OPEN TEST PIT
a3 e z on OR
&£ =
= DESCRIPTI « [.ELEV. | W Natural. V- + &5 STANDPIPE
BE SCRIPTION £ [DERTH]| & Remouided. v - ® Wp b0t [ 8 S| INSTALLATION
o o
el oyg 20 40 60 80 20 4 60 80
- o Ground Surface 110.73 _
TOPSOIL !
5 ; |
110.48
0.25
] Grey brown SILTY CLAY with cccasional silty )
sand seams
5 10993
AA 080
Gray brown SANDY SILT, soine clay
.. 1 13
B ss7a
? End of Test Pit 200 Groungiater
conditions
R not
observed ]
| . 3 e
DEPTH SCALE - . " LOGGED: AN
Houle Chevrier Engineering Ltd. C
1to 18 CHECKED:&




TESTPIT_RECORD 10-025 TP LOGS 101-109 FEB 2010.GPJ HCE DATA TEMPLATE.GDT 3/16/0

PROJECT: 10-025
LOCATION: See Site Plan, Figure 2

DATE OF EXCAVATION:  February 9, 201¢

RECORD OF TEST PIT

SHEET 1 OF 1
DATUM: Not Applicable

TYPE OF EXCAVATOR: Backhoe

SOIL PROFILE o
g uj
2 = 2 SHEAR STRENGTH, WATER CONTENT 28| WATER LEVEL IN
% i o] ) Cu (kPa) (PERCENT) Z OPEN TEST AT
i & z on OR
= S =
B DESCRIPTION « [ ELEV. ¢+ Y Natural. V- + £ STANDPIPE
o= 5 DEPTH| & Remouided. V - @ Wp | —@V”LMH wi g @ INSTALLATION
aQ 4
o B 0 4 80 80 20 4 @ 80 -
- Ground Surface {110.83 .
TOPSOIL
i - s 110.38 1
.25
i Grey brown SILTY CLAY with occasional silty )
sand seams
e 109,63 ]
1.00
Grey brown SANDY SILY, some clay
| ‘0873 ]
Grey brown SILTY CLAY with accasional sitty 190
- sand seams 108.63
End of Test Pit 200 Groundwater
conditions
L. not
observed ]
— 3 -
DEPTH SCALE - - - LOGGED: AN.
Houle Chevrier Engineering Ltd.
1to 15 CHECKED:A O




GRAIN SIZE ANALYSIS

FIGURE B1

750 53.0 26.5 13.2 180
Sieve Size (rm)
§3.0 375 19.0 9.5 4.75 2,00 850 426 250 150 u78
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\“‘% Date: March 2010
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Engineering




GRAIN SIZE ANALYSIS FIGURE 132

Enginearing

750 53.0 265 132 180
Sieve Size (mm)
G630 375 15.0 9.5 475 200 450 425 250 150 075
08 \ U_\ 5
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t N \\ \ :
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. \ \i
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2 50 I
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\\ :
\.
20
10 ]
0
100 19 1 01 001 0001
Grain Size, nmm
COARSE MELIUM FINE COARSE MEDIUM I_ FINE COARSE MEDIUM FINE CLAY
GRAVEL SAND SILT
tladitied M.LT. Classification
Test Pit Sample Bepih (m ) Legend
109 1 0.50 A
101 2 1.00 2}
102 2 1.00 Q
N Date: March 2010
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March 2010 Qur ref: 10-025

APPENDIX C

CHEMICAL TEST RESULTS ON GROUNDWATER SAMPLE
RELATING TO CORROSION

Houle Chevrier Engineering Ltd.
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