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GEOTECHNICAL INVESTIGATION and
PAVEMENT DESIGN RECOMMENDATION REPORT
Farm Boy Parking Lot Expansion – 2370 Walkley Road
Ottawa, Ontario

1.0 INTRODUCTION
This report presents the factual findings obtained from a geotechnical investigation performed at the 2370
Walkey Road site for the proposed parking lot expansion north of the existing office entrance. The field work
was carried on May 16, 2019. Depth of investigation was determined by probe refusal at 0.9 m below the
bottom of the existing ditch.
The purpose of the investigation was to explore the subsurface conditions at this site and to provide borehole
locations, record of investigation, and laboratory test results. This report offers anticipated geotechnical
conditions influencing the design and construction of the proposed parking lot expansion, as well as
recommendations for construction.

2.0 SITE DESCRIPTION
Site is located at the north side of the existing office space of Farm Boy at 2370 Walkley Road in Ottawa. The
proposed site is less than 20 m wide and approximately 70 m long.

Figure 1: Existing ditch, site of proposed pavement expansion
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The proposed expansion site is limited by paved parking lots at the east and west sides, a sidewalk at the south,
and a raised ground, possibly fill at the north side. Site location is shown in Figure 1; the photo is captured from
the west side.
Site is currently a drainage ditch, with subdrains outlet into the ditch. The current design concept indicates a
proposed 300 mm diameter storm pipe to be installed approximately in the middle of the existing ditch. There
are catch basins proposed along the alignment.

3.0 SITE GEOLOGY
Based on published surficial geology maps the site is located on fine-textured glaciomarine deposits. These
deposits in Ottawa are most likely Champlain Sea Clay, which is known for its sensitive behavior. A few existing
geotechnical borehole records which could be found in the general vicinity of the area indicate stiff clay over
till over shale bedrock at an average point of approximately 5.5 m below surface.

4.0 FIELD INVESTIGATION
The staff of McIntosh Perry Consulting Engineers (McIntosh Perry) visited the site before the drilling
investigation to mark out the proposed borehole locations and to evaluate site access. Due to the difficulty of
investigating on the sloped ground, site investigation was carried on using portable devices.
Four boreholes were drilled as part of this investigation. The objective was to explore subsurface condition for
the proposed pavement design and sewer pipe and catch basin installation. Borehole locations are shown in
Figure 2.

Figure 2: Borehole location plan and proposed site layout
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Subsurface material was sampled using a hand auger. Undrained shear strength of the clay was measured using
Geonor vane and torque meter.
Investigation results are as listed below;
Borehole BH19-1
Surface El. 73.3
0 – 0.05 m
Topsoil
0.05 – 1.4 m
Desiccated Silty Clay, stiff, brown, moist
Vane refusal at 0.75 m
Vane 180 kPa at 1.1 m
Grab sample at 1.1 m (w=39, LL=42, PI=21 CL)

Borehole BH19-2
Surface El. 72.7
0 – 0.03 m
Topsoil
0.03 – 0.9 m
Desiccated Silty Clay, stiff, brown, moist
Vane 140 kPa at 0.3 m
Vane 210 kPa at 0.65 m
Borehole terminated at auger refusal

Borehole BH19-3
Surface El. 72.9
0 – 0.03 m
Topsoil
0.03 – 1.3 m
Desiccated Silty Clay, stiff, brown, moist
Vane 180 kPa at 0.9 m below surface

Borehole BH19-4
Surface El. 72.9
0 – 0.05 m
Topsoil
0.03 – 0.8 m
Desiccated Clay, stiff to soft
Water standing in the ditch, soft at the same level of standing water
Borehole terminated at 0.7 m below the top at auger refusal
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5.0 LABORATORY TEST RESULTS
Laboratory testing was completed on the sample taken from boreholes BH19-1. The natural water content of
the sample taken from 1.1 m depth, was determined in the laboratory as 39%. Plasticity parameters were also
estimated using the Atterberg Limits test. Liquid limit is calculated 42%, and the plasticity index is 21%. Plasticity
parameters are indicative of low plastic clay or clay of high silt content.
Plasticity chart is shown in Figure 3.

Figure 3: Plasticity Chart

6.0 SUBSURFACE CONDITIONS
Based on information obtained from published surficial geology maps, existing borehole records, and results
of our field investigation, shallow site stratigraphy, as far as it is concerned with pavement design and shallow
catch basin design is stiff desiccated clay. Pavement boreholes are typically drilled shallow to a depth of
maximum 1.5 m.

7.0 GROUNDWATER
Groundwater was observed in boreholes BH19-3 and BH19-4. At the time of the investigation, there was
standing water at the east end of the ditch. The observed water in above-noted boreholes was approximately
at the same elevation of the standing water.
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8.0 DISCUSSIONS AND RECOMMENDATIONS
8.1 General
It is understood pavement expansion is proposed for the north side of the existing office space of Farm Boy at
2370 Walkley Road in Ottawa. The proposed site is less than 20 m wide and approximately 70 m long. Either
side of this proposed strip is paved. There is a hill at the north side of the ditch which appears to be fill.
Recommendations provided in this report are based on interpretation of factual information obtained from
the boreholes advanced during this subsurface investigation. The discussions and recommendations presented
are intended to provide sufficient information to the designer for the pavement and shallow storm pipe and
catch basin design.
The comments made on the construction of the pavement structure are intended to highlight those aspects
which could impact or affect the detail design of the proposed plan, for which special provisions may be
required in the Contract Documents. Comments related to construction aspects are not intended to dictate
construction equipment or methods. Relevant parties should make their interpretation of the factual data
presented in the report. Interpretation of the data presented may affect equipment selection, proposed
construction methods, and scheduling of construction activities.

8.2 Storm Sewer and Catch Basins
8.2.1

Proposed Installation

It is understood there will be new storm pipes installed across the site with two catch basins. The founding
level of catch basins are unknown to the geotechnical team; however, it is expected catch basins will be
installed on stiff clay. Regardless of the chosen replacement option, the following conditions shall be provided
for the design;
·

Due to the high fines content, the subgrade is highly frost-susceptible. If the construction schedule
requires the work to be completed in winter conditions, care must be taken to prevent the subgrade
from freezing.

·

The subgrade shall be kept dry at all time, construction traffic on the subgrade shall be restricted to
prevent disturbance. The subgrade shall be covered with bedding material as soon as practically
possible.

·

Placement of pipe beddings and catch basins shall not be carried out underwater. The excavation shall
be extended to the native subgrade. All loose, disturbed and soft fill or organic material shall be
removed from the footprint of the pipe and catch basins and replaced with engineered fill. It is
recommended to spread a layer of geotextile over the pipe subgrade to separate pipe bedding from
the fine-grained subgrade;

5

Farm Boy Parking Lot – 2370 Walkley Road - Geotechnical Report
·

CP-17-0360

Non-Woven geotextile is preferred under all engineered fill to reduce the risk of cross migration of
materials.

The excavation for culvert replacement, below the frost depth, shall be conducted through a minimum 3H:1V
or a flatter, slope. If this condition cannot be provided, public pedestrian traffic shall be restricted during the
construction near the edges of excavation. Since the subgrade is fine-grained, one clay seal shall be installed in
the middle of the alignment, unless it is known that proposed pipe bedding (and granular grade raise) will not
be installed lower than foundation level of the adjacent building. If clay seal becomes necessary, it shall be
compacted to minimum 95% Standard Proctor Maximum Dry Density (SPMDD).
Pipe bedding and cover should be Granular A conforming to OPSS.muni 1010, placed in a minimum of 300 mm
lifts compacted to a minimum of 100% SPMDD. Grade raise if required, should be Granular B conforming to
OPSS.muni 1010, placed in a minimum of 300 mm lifts compacted to a minimum of 96% SPMDD. Requirements
of OPSD 802.010 shall be followed for installation of rigid pipes and OPSD 802.013 for flexible pipes. It is
understood all conditions noted in the OPSD might not be applicable to this particular design.
8.2.2

Bearing Capacity

Following bearing capacities are valid for the proposed rigid flat bottom pre-cast catch basins. These structures
are assumed not exceeding 1.2 m in shorter dimension;
Ultimate Limit State (ULS): 95 kPa
Serviceability Limit State (SLS): 65 kPa
The above-noted bearing capacities are only valid if the soil remains undisturbed or backfilled with engineered
fill above the undisturbed native subgrade. If the earth frost cover cannot be provided, synthetic insulation
material shall be used to provide the necessary protection for catch basin foundations against frost heave
effects.
8.2.3

Grade Raise

It is understood there is no plan to raise the grade above the existing paved area on either side of the proposed
development.

8.3

Pavement Design

It is unknown to the geotechnical team if this section of the parking lot expansion will provide through traffic
or it will be blocked at the east side. Regardless it is expected to be frequently used, however, heavy truck
traffic is not likely for this section. In the absence of perceptible traffic, loading pavements are design based on
site condition and functionality rather than mechanical approach and design based on a required structural
number. The proposed pavement structure is shown in the table below;
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Table 8-1: Proposed Pavement Structure

Material
Surface
Base
Sub-base

Superpave 12.5 mm, Design Category C, PG 58-34
OPSS Granular A
OPSS Granular B Type II

Thickness (mm)
50
150
550

The thickness of the subbase is mainly selected to smoothen surface unevenness due to the existing ditch. Also,
to reduce the potential frost heave effects expected from the medium to high frost-susceptible subgrade. The
proposed thickness is essential since there is no adequate space to construct frost tapers. The proposed storm
pipe will be installed in the ditch. If pipe cover overlaps with the pavement subbase, then it shall be compacted
to 100% SPMDD.
Upon placement of the proposed asphalt, the interface of the existing and proposed asphalt shall be saw cut
and sealed. Both base and sub-base should be compacted to 100% SPMDD. Asphalt shall be compacted to
comply with OPSS 310. Asphalt layers shall be compacted to a minimum of 92% and maximum 97% density.

8.4

Frost Protection

Based on the freezing index provided for this site, the frost penetration depth is expected at 1.8 m below
ground surface. The proposed storm pipe, if to be installed above this depth shall be insulated. Pipe and catch
basin, if installed above 1.8 m shall receive insulation at subgrade level to reduce risk of frost heave. The
designer shall use manufacturer specification to determine required insulation thickness, projection, and load
bearing. Minimal frost heave deformation is expected for the proposed pavement.

8.5

Construction Considerations

During construction, access to the existing sidewalk might become unsafe to pedestrians. Construction shall be
staged if it is necessary.
Care must be taken not to undermine the footings of the adjacent building. If that becomes a case, a structural
engineer shall review the work and provide recommendations. Influence zone of the footings can be taken as
a 1H:1V slope, downward and outward after 1 m projection beyond the footing.
The existing elevated fill at the north of the property shall also be cut back at 4H:1V if proposed excavation
undermines the toe of the slope. If the cut is remaining unretained after completion of the project, it shall be
protection against surface erosion.
City of Ottawa Special Provision - General No. D-029 shall be used to set up the quality control plan for the
placement of granular materials. Granular materials are defined based on OPSS.MUNI 1010.
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The overburden excavation should be completed in accordance with Ontario Regulation (O.Reg.) 213/91 under
the Occupational Health and Safety Act (OHSA) with specific reference to acceptable size slopes and
stabilization requirements. The general stratigraphy outlined herein can be considered an OHSA Type 3 Soil,
due to the sensitive and wet nature.
If protection systems are used for the excavation, it should be in accordance with OPSS 539, Construction
Specification for Temporary Protection Systems, and OPSS 902, Construction Specifications for Excavating and
Backfilling – Structures.
If the subgrade is shown wet during excavation, pumps may be used to divert the water during the construction
temporarily. The excavated subgrade must be kept dry at all time to minimize the disturbance of the subgrade.
A conventional sump and pump method should be adequate to remove the inflow water from the excavation.
Unknown or uncontrolled fill or unsuitable material shall be removed and replaced by suitable fill material as
explained in previous sections.
The excavation shall be kept dry and immediately upon the removal of the final lift the subgrade shall be
covered.
A geotechnical engineer or technician should attend the site to confirm the subgrade excavation, type of fill
material, and level of compaction.
Existing site material is not suitable for reuse.

9.0 LIMITATIONS OF REPORT
McIntosh Perry Consulting Engineers (McIntosh Perry) carried out the field work and prepared the report. The
conclusions and recommendations provided in this report are based on the information obtained at the
borehole locations where the tests were conducted. Subsurface and groundwater conditions between and
beyond the boreholes may differ from those encountered at the specific locations where tests were conducted,
and conditions may become apparent during construction, which was not detected and could not be
anticipated at the time of the site investigation. Borehole elevations presented in this report are interpolated
from the topo survey provided to out team by others.
The recommendations presented in this report for design are applicable only to the intended project described
in the scope of the work, and if constructed in accordance with the details outlined in the report. Unless
otherwise noted, the information contained in this report does not reflect on any environmental aspects of
either the site or the subsurface conditions. Or shall not be used for other design objectives without the
knowledge of McIntosh Perry geotechnical department.
The comments or recommendation provided in this report on potential construction problems and possible
construction methods are intended only to guide the designer. The contractors who are undertaking the
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construction shall make their own interpretation of the factual data presented in this report and make their
conclusions, as to how the subsurface conditions of the site may affect their construction work.
Under no circumstances shall the liability of McIntosh Perry Geotechnical team for any claim in contract or in
tort, related to the services provided and/or the content and recommendations in this report, exceed the value
of geotechnical services.
McIntosh Perry prepared this report for the exclusive use of the Client and for the specific project as described
in this report. Any use which a third party makes of this report, or any reliance on or decision to be made based
on it are the responsibility of such parties. McIntosh Perry accepts no responsibility and will not be liable for
damages, if any, suffered by any third party as a result of decisions made or actions taken based on this report.

10.0 CLOSURE
We trust this geotechnical investigation and design recommendation report meets the requirements of your
project. Please inform the author if there will be any changes to the proposed design, as understood and
described in this report.
McIntosh Perry Consulting Engineers Ltd.

N’eem Tavakkoli, M.Eng., P.Eng.
Senior Geotechnical Engineer
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1) Canadian Geotechnical Society, "Canadian Foundation Engineering Manual," 4th Edition, 2006.
2) Ontario Ministry of Natural Resources (OMNR), Ontario Geological Survey, Special Volume 2, "The Physiography
of Southern Ontario," 3rd Edition, 1984.
3) Google Earth, Google.
4) MTO – Pavement Design and Rehabilitation Manual
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