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1.

Introduction

This report presents the results of a geotechnical investigation conducted prior to the purchase
of a property to confirm soil conditions for a proposed bungalow or two storey townhouse
development. The work was authorized by Mr. Tom Jarvis of 786 William Street Inc., a holding
company that now owns the property.
Subsequent to the purchase and prior to the completion of this report, 786 William Street Inc.
decided to apply for a rezoning to allow for the creation of two 5 above grade, one below grade
multi-family apartment buildings. Should the multi-storey building be permitted it will be
necessary to conduct some additional investigations to confirm that the soils encountered during
this investigation extend to an appropriate depth below grade to support the multi-storey
buildings.
It is The Gonneau Group Inc.’s understanding that the proposed development is still in the
planning stages but will be serviced by municipal services. In addition, regardless of which
option is chosen - townhouses or multi-family buildings, there will be associated access roads,
parking lots, outdoor amenity areas, and a storm-water management pond area.
The purpose of this investigation was to determine the subsurface soil and groundwater
conditions at the site by putting down a limited number of sampled test pits and, based on an
assessment of the factual test pit data, to provide geotechnical engineering guidelines for the
new structures including foundation types and bearing capacity; soil type with respect to
OHSA; dewatering, and trench stability.
The comments and recommendations given in this report are based on the assumption that the
above-described design concept will proceed into construction and that the design will be in
accordance with applicable codes and standards. If changes are made either in the design phase
or during construction relevant to the geotechnical analyses, such as foundation type or
foundation bearing level, or other design features which may affect our analysis or if any
questions arise concerning geotechnical aspects of the codes and standards, the information
obtained during this evaluation may be inadequate and this office must be retained to review the
design. The result of this review may be a modification of our recommendations or the
requirement of additional field or laboratory work to check whether the changes are acceptable
from a geotechnical viewpoint.

2.

Site Description

The Site is bounded to the east by William Street, to the north by an existing condominium
townhouse development, to the west by undeveloped lands and the south by an existing ministorage complex. The site topography of the lot slopes from higher ground on the north-east
corner of the lot to a low point on the south-west corner of the lot, where there is an existing
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stormwater management pond. The eastern approximately 3/4 of the lot is relatively flat, with a
uniform slope to the south-west. The western approximately 1/4 of the lot slopes steeply
towards the west and south.
The lot has been serviced with an existing ductile iron watermain, fire hydrant, sanity sewers,
storm sewers, catch basins, and asphalt roadways all installed in the mid 1970’s. An existing
stormwater management pond is located in the south-west corner of the lot, which was installed
in 1998.
As indicated on the enclosed Test Pit Location Plan (Drawing 1), the currently proposed new
multi-family buildings are mirror images and measure approximately 175’ long by 70’ wide.
The southern building is proposed to be located closer to William Street than the northern
building. Parking lots and access roadway will occupy the majority of the surface lands, not
occupied by the buildings. However significant areas will also be allocated to a storm water
management pond, outdoor recreational areas, ground floor patios, etc.

3.

Procedure

The fieldwork for the geotechnical investigation was carried out on August 21, 2017. The
investigation included five (5) sampled test pits which were advanced between 1.7 and 2.7
metres below existing grade.
The test pits were excavated using a backhoe operated by Tom Jarvis. Prior to commencing the
test pits, the locations of the test pits were determined on a plan of the proposed development to
provide general coverage of the proposed development. The actual in-field location of the test
pits were in some cases altered to facilitate access.
Field work was conducted under the supervision of a qualified geotechnical engineer who
examined and classified the characteristics of the soils encountered in the test pits, including the
presence of fill materials and indications of soils contamination, made groundwater
observations during and upon completion of the excavations, and processed the recovered
samples. Representative samples of the overburden were recovered at frequent depth intervals
for identification purposes.
Groundwater levels were closely monitored during the course of the fieldwork. All recovered
soil samples were logged in the field, and classified as to their olfactory, visual and textural
characteristics. The locations of test pits were laid out in the field in order to obtain
representative conditions across the lot, as the site plan was not finalized at the time of the
investigation.
The elevation for the borings were determined by plotting the test pit locations on an existing
topographic survey of the lot to obtain measurements to the nearest 0.5 m. If a more precise
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location and elevation are desired, we recommend that a registered land surveyor be retained to
locate the borings and determine their ground surface elevations.

4.

Laboratory Testing

No laboratory testing was completed.

5.

Subsurface Conditions

The detailed soil profile encountered in the test pits are indicated on the enclosed Test Pit Logs
(Figures 2 to 6 inclusive). They include textural descriptions of the subsoil along with the other
results of the field-testing program.
It should be noted that the soil boundaries indicated on the test pit logs are intended to reflect
transition zones for the purpose of geological design and should not be interpreted as exact
planes of geological change. Figures 1A and 1B, "Notes on Sample Description", found in the
Enclosures, are an integral part of and should be read in conjunction with this report.
The Test Pit Logs and related information depict subsurface conditions only at the specific
locations and times indicated. Subsurface conditions and water levels at other locations may
differ from conditions at the locations where sampling was conducted. The passage of time also
may result in changes in the conditions interpreted to exist at the locations where sampling was
conducted.
The stratigraphy at the site, as revealed in the sampling completed within the test pits is
generally comprised of an initial fill and topsoil layers followed by a native silty sand till
deposit.
A brief description of the soil profiles, in order of depth, follows:
Pavement
Although not sampled in any test pits, there are existing roadways that cross the property. These
roadways have an asphalt surface with granulars beneath. The depth of the layers is unknown,
but typically for developments such as this these layers are comprised of approximately 100mm
of asphalt over 150mm of Granular A and 450mm of Granular B.
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Topsoil (Upper Layer)
An initial layer of brown topsoil was encountered in all test pits. The silty sand topsoil deposit
was typically 150 mm thick.
Till Fill
An initial layer of fill was encountered in Test Pit 3. The fill material appeared to be material
native to the site, that had been relocated probably due to the construction of the existing
services or the existing stormwater management pond.
Topsoil (Lower Layer)
Beneath the fill in Test Pit 3 a layer of dark brown with organics and rootlets silty clay was
encountered. This probable condensed topsoil was approximately 0.3 m thick.
Topsoil and fill measurements were carried out at the limited test pit locations only. If an
accurate volume is required, a more detailed analysis (involving far more test pits) is
recommended to quantify the amount of topsoil and/or fill to be removed for construction
purposes. Consequently, topsoil and fill quantities should not be established from the
information provided at the borehole locations only.
Silt Till
A deposit of brown to grey silty sand till with gravel was encountered in all test pits. The silty
sand with gravel till contained cobbles and boulders and some clay lenses. The silt till was
dense to very dense with the excavator being challenged to complete the excavations at multiple
locations and multiple depths. The till was encountered from depths ranging from 0..15 mbg to
2.7 mbg (maximum excavation) and was in a dry to damp condition. The Till consists of a
random mixture of particle sizes ranging from clay to boulders, with silt and sand being the
predominant fractions. It is unsorted and heterogenous in structure indicating that it is a glacial
till deposit. Occasional silly clay, sand, gravel and silt seams and layers are also encountered
within the till mantle.
Groundwater
Water level readings were made in the excavations at the times and under the conditions stated
in the scope of services. These data were reviewed and The Gonneau Building Groups
interpretation of them is discussed in the text of the report. Note that fluctuations in the level of
the groundwater may occur due to seasonal variations (precipitation, snowmelt, rainfall),
construction activities, and other factors not evident at the time of measurement.
Free Groundwater was only encountered in Test Pit 1 at a depth of 2.67 metres below grade.
Upon completion of the excavations and after some rest time, there was no groundwater present
in the remaining test pits.
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6.

Engineering Discussion and Recommendations

6.1

General

The project involves the proposed development of the site for residential land use. The project
is still in its initial planning stages. Originally the project involved the construction of
approximately 40 townhouses. Currently there is a submission to have the property rezoned to
allow for the construction of two 40 unit, 5 above grade and one below grade multi-family
buildings. Should the multi-storey concept proceed it will be necessary to complete additional
geotechnical investigations to confirm the soils conditions encountered within the test pits
extends to a sufficient depth to support the taller buildings envisioned. In addition, regardless of
which option is chosen - townhouses or multi-family buildings, there will be associated access
roads, parking lots, outdoor amenity areas, and a storm-water management pond area.
As identified previously, the native soils in this area generally consist of surficial topsoil or
granular fill layers (in areas where roadways have been constructed) followed by a native silt till
deposit.
The following subsections provide preliminary geotechnical engineering guidelines for the
design and construction of the proposed development. When more detailed conceptual design
information is available, we would be pleased to provide additional, more site specific,
geotechnical recommendations pertaining to foundation design and construction for the
proposed development.
6.2

Site Grading

Final site grades had not been established at the time of this investigation. However, cognizant
of the existing grades, it is anticipated that the overall site grades will remain approximately the
same. Should this not be the case, The Gonneau Building Group should be contacted for
guidance with respect to site grading issues.
The following procedures are recommended for the construction of fill sections for building and
pavement areas at the site, where required.
•

Site preparation should involve removal of all fill, topsoil, stockpiles, debris and other
unsuitable materials down to competent native inorganic soil. This includes any nonengineered fill deposits that may exist as a result of past soil removal for existing buried
utilities.

•

Following stripping, the exposed sub-grade surface should be proof rolled with a heavy
static roller (no vibration) and examined by a geotechnical engineer. Any soft areas detected
during the proof rolling process should be sub-excavated and replaced with approved
materials compacted to 100% of their Standard Proctor Maximum Dry Density (SPMDD).
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•

Following approval of the sub-grade by geotechnical personnel, the site can then be brought
up to final sub-grade level with approved on-site or imported material placed in lifts not
exceeding 200 mm and compacted to 100 percent of its SPMDD within the building area
and 98 percent in pavement or open space areas. The moisture content of the fill to be
placed should be at or near its optimum moisture content in order to assure the specified
densities can be achieved with reasonable compactive effort.

•

Excavated site inorganic soils are expected to generally be suitable for reuse as fill, subject
to effective moisture control. It must be noted that prolonged rainfall may adversely impact
the handling and compaction characteristics of the material. As a result, after periods of
heavy rainfall, rutting of the sub-grade under heavy repeated traffic may be expected.
Construction methods, equipment and schedules must be adopted for these conditions. It
may not be possible to place excavated backfill material to the normally accepted values
without extensive drying or wetting. Allowances should be made by the contractor for the
additional time and effort required.

•

All imported borrow fill material from local sources should be free from organic material
and foreign objects (i.e. trees, roots, debris, etc.) and should be approved by The Gonneau
Building Group prior to transport to the site. In addition, the chemical quality of the borrow
fill material should be assessed by The Gonneau Building Group in accordance with the
current applicable Ministry of Environment (MOE) regulations and guidelines.

·

All backfilling and compaction operations should be monitored on a full-time basis by The
Gonneau Building Group geotechnical staff to approve materials and to ensure the specified
degrees of compaction have been obtained.

6.3

Building Construction

6.3.1 Foundation
Based on the boreholes drilled at the site, it is considered that the site is suitable for the
proposed development into townhouses. Lightly loaded structures may be supported on
conventional spread and strip footings founded at depths as detailed in Table 1. The
development is also considered suitable for the proposed multi-storey buildings provided
advanced explorations are completed confirming the soil conditions encountered in the test pits
extend to a suitable greater depth. The allowable bearing pressures shown in Table 1 are to be
confirmed by The Gonneau Building Group during construction. The footings must have a
minimum buried depth to footing width ratio of 0.5 and must also meet all the requirements
specified in the Ontario Building Code.
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Table 1: Allowable Bearing Capacity and Founding Levels
Borehole

Founding
Level
Elevation
(Depth) (m)

SLS Bearing
Capacity
(kPa)

ULS
Bearing
Capacity
(kPa)

Number

Location

TP1

SE Corner of Lot

214 (2.0)

200

300

TP2

SW Corner of Lot near
SWM Pond

213 (2.0)

200

300

TP3

Near Existing Fire
Hydrant

216.4 (2.1)

200

300

TP4

Near Centre of Lot

217 (2.0)

200

300

TP5

NE Corner of Lot

219 (1.5)

200

300

Increased bearing capacities may be available if the building were founded at a lower bearing
levels and/or a borehole investigation was completed upon finalization of the site plan. The
Gonneau Building Group can provide further details if requested.
Foundations which are to be placed at different elevations in soils should be located such that
the higher footings are set below a line drawn up at 10 horizontal to 7 vertical from the near
edge of the lower foundation or bottom of the service trench, as indicated on the following
sketch:

FOOTINGS NEAR SERVICE TRENCHES OR AT DIFFERENT ELEVATIONS

The silty soils (till) are considered moderate to highly frost susceptible depending upon the silt
content (increased silt content increases the frost susceptibility). All footings or grade beams
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exposed to seasonal freezing conditions should be protected from frost action by at least 1.2 m
of soil cover or equivalent insulation, depending on the final design requirements.
The total and differential settlements of well designed and constructed footings placed in
accordance with the above recommendations are expected to be less than 25 mm and 15 mm
respectively.
It should be noted the recommended bearing capacity has been calculated by The Gonneau
Building Group from the test pit information for the design stage only. The investigation and
comments are necessarily ongoing as new information on underground conditions becomes
available. For example, it should be appreciated modifications to bearing levels may be
required if unforeseen subsoil conditions are revealed after the excavation is exposed to full
view or if final design decisions differ from those assumed in this report. For this reason this
office should be retained to review final foundation drawings and to provide field inspections
during the construction stage.
Founding surfaces are subject to softening/loosening when exposed to water and construction
activities. In this regard, excess water and/or disturbed soils must be removed prior to
placement of concrete. The use of a protective skim coat of lean concrete will likely be required
to protect the exposed silt soil from disturbance due to construction traffic.
6.3.2 Excavation and Groundwater Control
No special problems are anticipated in constructing the foundations for the proposed structures
to be designed with one level of basement. Excavations should be relatively straight forward
and should be feasible by open cut techniques with sumps controlling the groundwater as
detailed below.
A test dig is recommended to permit prospective contractors an opportunity to view and assess
the conditions likely to be encountered and the preferred means of construction cognizant of
their own experience and available experience.
6.3.2.1

Side Slopes

For preliminary guidance for this site, the overburden soil encountered in our exploratory
explorations is a sandy silt till. Under the Occupational Health and Safety Act regulations, this
soil should be classified as Type 2 soil requiring a maximum slope inclination of 1 vertical to 1
horizontal or flatter. The need to excavate flatter side slopes if excessively wet or soft/loose
materials, or concentrated seepage zones are encountered, should not be overlooked.
For excavations other than trenches, a qualified professional engineer may be able to assess the
maximum slope inclination to be steeper than this. The Gonneau Building Group can provide
this service upon request.
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The contractor should be aware that slope height, slope inclination, or excavation depths
(including utility trench excavations) should in no case exceed those specified in local,
provincial or federal safety regulations. Such regulations are strictly enforced and, if not
followed, the owner, the contractor or earthwork or utility subcontractor could be liable for
substantial penalties.
It is important to note that soils encountered in the construction excavations may vary
significantly across the site. Our preliminary soil classifications are based solely on the
materials encountered in widely spaced explorations. The contractor should verify that similar
conditions exist throughout the proposed area of excavation. If different subsurface conditions
are encountered at the time of construction, we recommend that Trow Associates Inc. be
contacted immediately to evaluate the conditions encountered.
6.3.2.2

Dewatering

Seasonal perched water within the surficial fill and groundwater within the native deposits will
produce seepage into the excavation. It is expected that the ingress of groundwater can be
controlled by pumping from sumps in conjunction with an oversized excavation.
Any nuisance seepage or surface water runoff, which inadvertently enters the excavation, may
be removed by conventional sump pumping techniques.
Although this investigation has estimated the groundwater level at the time of the field work,
and commented on dewatering and general construction problems, the presence of conditions
which would be difficult to establish from small diameter boreholes may affect the type and
nature of dewatering procedures which should be used by the contractor in practice. These
conditions include local and seasonal fluctuations in the groundwater table, erratic changes in
the soil profile between the tests and thin layers of soil with large or permeability’s compared
with the general soil mass and possibly sources of relatively large recharge. A test pit
investigation is recommended to accurately asses the effects of groundwater in an open
excavation in this area.
6.3.3 Floor Slab Construction and Permanent Drainage
Slab-on-grade construction is feasible at the site on the native undisturbed soil, and may be
carried out in accordance with the following recommendations.
Prior to slab-on-grade construction, all stockpiles and/or deposits of fill, topsoil, debris and
other unsuitable materials should be removed from the under-slab area. Following rough
grading, the exposed sub-grade should be proof rolled with a heavy roller under the
supervision of The Gonneau Building Group. Any soft spots detected should be subexcavated and the area brought up to design sub-grade level using compactable fill.
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A 300 mm thick layer of 19 mm clear crushed stone should be placed between the prepared
sub-grade and the floor slab to serve as a moisture barrier. Where the floor sub grade is found
to be wet, a vapour barrier should be placed at the interface of the granular base of the slab
and the sub grade. This can be assessed during construction. Also, within any unheated areas
50 mm of Styrofoam insulation, extending 1.2m internally should be provided below the floor
slab to protect against frost heaving (ie at entrance doors). This measure is to prevent cold
drafts in the winter months from inducing frost action on the sub grade and thereby causing
damage to the floor slab.
It is recommended that the backfill behind the basement walls comprise free draining material
such as Ontario Provincial Standard Specification (OSSS) Granular B or equivalent.
Permanent perimeter tile drains should be provided around the basement walls and underfloor
drains should be installed below the floor slabs. The drains should consist of 100 mm
diameter perforated pipe surrounded by 150 mm of 19 mm clear stone all wrapped in Terrific
270R or equivalent. The drainage systems should lead to frost free sumps or outlets from
which water can be removed. The drains should be carefully installed and inspected. Around
the perimeter of the buildings, the ground surface should be sloped on a positive grade away
from the structure to promote surface water run-off and to reduce groundwater infiltration
adjacent to the foundations.
Excavated site soils are not considered suitable for use as free draining granular backfill.
Imported soil should comprise OPSS Granular B or equivalent.
6.3.4 Subsurface Walls
Basement and retaining walls must be designed to resist the unbalanced lateral earth pressure
due to the weight of the retained soil. The lateral earth pressure, p, may be computed using the
following equation and assuming a triangular pressure distribution:
p =k(Ɣh + q)
p =the pressure in kPa acting against any subsurface wall at depth, h, below the
ground surface;
k =the earth pressure coefficient considered to be appropriate for the subsurface
walls, see # below for appropriate values;
Ɣ = the bulk unit weight of the retained free draining granular backfill; use 21
kN/m3;
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h =the depth is m below the ground surface at which the pressure, p is to be
computed, and
q =the value of any adjacent surcharge in kPa which may be acting close to the
wall
# k = 0.5 for restrained basement walls; 0.4 for semi flexible walls where some
deflection is permitted; 0.35 for flexible cantilever walls.
The above expression assumes an effective perimeter tile drain system will be incorporated to
prevent the build-up of hydrostatic pressure behind the wall. All subsurface building walls
should be waterproofed and backfilled with free draining granular materials. To minimize
infiltration of surface water, the upper 600 mm of backfill should comprise compacted relatively
impervious materials sloped away from the building.
6.3.5

Backfill Considerations

Backfill used to satisfy underfloor slab requirements, in footing and service trenches, etc.,
should be compactable fill, i.e. inorganic soil with its moisture content close to optimum as
determined in the Standard Proctor Maximum Dry Density (SPMDD) test.
The excavated on-site existing fill material will primarily consist of silt till. These overburden
soils are not typically free-draining and therefore are not likely to be suitable for use where
this characteristic is required. Imported granular material conforming to Ontario Provincial
Standard Specifications (OPSS) Granular ‘B’ Type I specifications would be suitable for this
purpose.
Any shortfall of suitable on-site excavated material can be made up with imported granular
material, such as OPSS Granular 'B' Type I or equivalent. The backfill should be placed in
lifts not more than 200 mm thick in the loose state with each lift being compacted to 100% of
its SPMDD within the building area and 98% elsewhere before subsequent lifts are placed.
The degree of compaction achieved in the field should be checked by in-place density tests.
Over compaction close to the basement walls should be avoided as this could generate
excessive pressure on the wall. Suitable bracing and/or other precautions should be taken to
ensure the wall is not damaged during backfilling / compaction operations.
6.3.6

Earthquake Considerations

Subsoil Conditions
The subsoil and groundwater information at this site have been examined in relation to Section
4.1.8.4 of the Ontario Building Code 2012 edition (OBC, 2012). The subsoil generally
consisted of silt till deposits with an overlying topsoil deposit. The foundation should be
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founded on the silt till deposit. Based upon the challenges experienced by the excavator while
excavating the test pits, the reported N-values for the soil below the recommended foundation
level are anticipated to be greater than 50.
There have been no shear wave velocity measurements carried out at this site and therefore, undrained shear strength and N-values will have to be used to determine the site classification.
Corrected N-Values N60
The Average Standard Penetration Resistance shown in Table 4.1.8.4.A. Site Classification for
Seismic Site Response in OBC 2012 refers to N60 which is defined as “Average Standard
Penetration Resistance for the top 30m, corrected rod energy efficiency of 60% of the
theoretical maximum”. It should be noted that the drillers in the Southern Ontario area do not
have their rod energy efficiencies measured and therefore, computed N60 values are not available
for this site.
Depths of Boreholes
Table 4.1.8.4.A. Site Classification for Seismic Site Response in OBC 2012 indicated that to
determine the site classification, the average properties in the top 30 metres are to be used. The
test pits advanced at this site were terminated at a depth of 1.7 to 2.7 metres. Therefore, the site
classification recommendation would be based on the available information as well as our
assumption that the soil conditions are similar below the excavated depth.
Site Classification
The soil deposits are generally non-cohesive.
Based on the above assumptions and
interpretations and the known soil conditions, the Site Class for this site is “C” as per Table
4.1.8.4.A. Site Classification for Seismic Site Response, OBC, 2012.
6.4

Site Servicing

6.4.1 General
Proposed sewer alignments and depths were not available at the time of this report. The
following generalized comments and recommendations are provided assuming that the trenches
will be no deeper than 2.0m below existing grade. If the sewers are lowered, then additional
deeper boreholes will be necessary to investigate the conditions at increased depth.
6.4.2 Trench Excavation and Groundwater Control
Trench excavation will be carried out through the existing silty clay and may be carried out in
open cuts using conventional equipment. Refer to section 6.3.2 of this report for guidance on
excavations and groundwater control.
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6.4.3 Bedding
The type of material and depth of granular bedding below the pipe will, to some extend, depend
upon the method of construction used by the contractor.
It is normal procedure to extend the pipe bedding up to the spring line of the pipe where the
depth of cover over the pipe is less than 2.1 metres. Where the cover over the pipe is 2.1 metres
or more, then it would be prudent to increase the depth of pipe bedding to a level of 300mm
above the pipes obvert.
We would suggest that the pipe bedding material consist of a minimum of 150 mm of Granular
A sand and gravel.
In both cases, particular care must be taken to ensure adequate compaction below the haunches
of the new pipe. Openings to sub drains and catch basins should be shielded with a fabric filter
to prevent silting.
6.4.3.1

Flexible Pipes

Pipe bedding requirements outlined in the Ontario Provincial Standard Drawing 802.010
(flexible pipe) should be sufficient. Standard granular bedding in accordance with OPSS,
compacted to 95% of Standard Proctor Maximum Dry Density (SPMDD) should be satisfactory
for pipes founded on native soils. For flexible pipes, bedding and cover material should
comprise OPSS Granular A.
6.4.3.2

Rigid Pipes

Pipe bedding requirements outlined in the Ontario Provincial Standard Drawing 802.031 (rigid
pipe) should be sufficient. Standard granular bedding in accordance with OPSS, compacted to
95% Standard Proctor Maximum Dry Density (SPMDD) should be satisfactory for pipes
founded on native soils. For rigid pipes, bedding material (to the pipe spring-line) should
comprise OPSS Granular A; dry native sands should be suitable for cover material, subject to
field and moisture review.
6.4.4 Backfill
It is assumed that the trench excavations required for the installation of the proposed service
pipes will intercept the traveled portion of the street.
In this regard, it is normal procedure to backfill the pipe trenches with native, non-organic,
excavated material, at least within the upper frost penetration depth, to provide compatibility
with the surrounding native soil adjacent to the trench excavation. If this technique is not
undertaken, then frequently problems arise with yearly differential frost heave movements
between the trench backfill and the adjacent native soil. This would occur, for example, if the
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imported granular fill was used backfill the trenches, which would be less frost susceptible than
the majority of the upper silty sand till soils.
For the most part, the contractor handling the silly sand till soils during compaction operations
will undoubtedly experience some problems. It may not be possible to place excavated backfill
material to the normally accepted value of 95% of the standard Proctor Density. Should this
arise, we would still recommend that the excavated material be placed back in the trench
excavation, at least within the frost zone, although some maintenance could be required over a
period of six months, including regarding of the granular base due to settlement of the
unconsolidated trench backfill material.
Backfill in trenches should be deposited in maximum 200 mm thick loose lifts and compacted to
95% of its standard Proctor maximum dry density (SPMDD) to within 1 metre of the final sub
grade to minimize post construction settlement n the backfill and pavement structures. the
upper 1.0 metres of the material below the final sub-grade should be compacted to 98%
SPMDD. In confined areas the layer thickness will have to be reduced to utilize smaller
compaction equipment efficiently.
Excavated native silty sand till is considered suitable for reuse as backfill subject to moisture
content at the time of placement. Some additional water or drying of the soils will be necessary
to achieve adequate compaction. Organic, frozen and other unsuitable soils, large cobbles and
boulders, etc. should not be used for backfill and the maximum cobble or boulder size should
not exceed two-thirds of the loose lift thickness.
Should back filling of service trenches be conducted in below zero degree Celsius weather
additional precautions are required. Please contact The Gonneau Building Group for further
details.
We recommend full-time geotechnical supervision during the placement and compaction of the
fill.
6.5

Road and Parking Lot Construction

6.5.1 Pavement Structure
It is understood that the roads to be built will be used for servicing the development traffic only,
and that the traffic loading for these roads will be less than 2,000 AADT with truck volumes less
than 5%.
The recommended pavement structures provided in Table 2 are based upon an estimate of the
sub-grade soil properties determined from visual examination and textural classification of the
soil samples. The sub-grade conditions are expected to comprise silt till. A functional design
life of 10 to 12 years has been used to establish the pavement recommendations. This
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represents the number of years to the first rehabilitation (i.e. rout and seal cracks, etc), assuming
regular maintenance is carried out.
Table 2 - Recommended Pavement Structure
Compaction
Requirements

Thickness –
Parking Only

As per OPSS 310
a target of 92 to
96.5% MRD

60 mm HL4

Granular “A” Base
(OPSS 1010) or 19mm
Crusher Run Limestone

100% SPMDD*

150 mm

150 mm

Granular “B” Subbase
(OPSS 1010) or 50mm
Crusher Run Limestone

100% SPMDD*

300 mm

450 mm

450 mm

670 mm

Pavement Layer
Asphaltic Concrete
(OPSS 310)

GBE TOTAL

Thickness – Truck/
Fire Route
50 mm HL4 over
60 mm HL8

* Denotes standard Proctor maximum dry density, ASTM-D698
The foregoing design assumes that construction is carried out during dry periods and that the
sub-grade is stable under the load of construction equipment. If construction is carried out
during wet weather, and heaving or rolling of the sub-grade is experienced, additional thickness
of granular material may be required.
The long-term performance of the pavement structure is highly dependent upon the sub-grade
support conditions. Stringent construction control procedures should be maintained to ensure
that uniform sub-grade moisture and density conditions are achieved. In addition, the need for
adequate drainage cannot be over emphasized. The finished pavement surface and underlying
sub-grade should be free of depressions and should be sloped to provide effective surface
drainage toward catch-basins. Surface water should not be allowed to pond adjacent to the
outside edges of pavement areas.
Additional comments on the construction of roadways are as follows:
1. As part of the sub-grade preparation, proposed roadways should be stripped of topsoil
and other obviously unsuitable material (including non-engineered fill deposits). Fill
required to raise the grades to design elevations should be organic-free and at a moisture
content that will permit compaction to the densities indicated. The sub-grade should be
properly shaped, crowned, and then proof-rolled in the full-time presence of a
representative of this office. Soft or spongy sub-grade areas should be sub-excavated
and properly replaced with suitable approved backfill compacted to 98% SPMDD.
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2. The location and extent of sub-drainage required within the paved areas should be
reviewed by this office in conjunction with the proposed site grading. In view of the
silty nature of the sub-grade soils, we recommend sub-drains that connect to the catchbasins be provided underneath the parking lots. As a minimum, two short sections (3m)
should be installed at any catch-basin to allow for some drainage of the base and subbase materials. This will ensure no water collects in the granular course which could
result in pavement failure during the spring thaw.
3. To minimize the problems of differential movement between the pavement and catchbasins/manhole due to frost action, the backfill around the structures should consist of
free-draining granular.
4. The most severe loading conditions on light-duty pavement areas and the sub-grade may
occur during construction. Consequently, special provisions such as restricted lanes,
half-loads during paving, etc., may be required, especially if construction is carried out
during unfavourable weather.
5. It is recommended that The Gonneau Building Group be retained to review the final
pavement structure design and drainage plans prior to construction to ensure that they
are consistent with the recommendations of this report.
6.5.2 Sidewalks, Interlocking Stone Pavement and Landscaping
Interlocking stone pavement and sidewalks in areas sensitive to frost-induced ground
movement, must be constructed on a free-draining, non forst-suspectible granular material such
as Granular B. It must extend to 1.2m below the pavement structure and be provided with
positive drainage such as weeper sub drains connected to manholes or catch basins.
Alternatively, the sidewalks and interlocking stone pavement should be installed with 50 mm
Styrofoam or equivalent.

7.

General Comments

Gonneau Building Group Inc. should be retained for a general review of the final design and
specifications to verify that this report has been properly interpreted and implemented. If not
accorded the privilege of making this review, Gonneau Building Group Inc. will assume no
responsibility for interpretation of the recommendations in the report.
The comments given in this report are intended only for the guidance of design engineers.
The number of test pits required to determine the localized underground conditions between
test pits affecting construction costs, techniques, sequencing, equipment, scheduling, etc.
could be greater than has been carried out for design purposes. Contractors bidding on or
undertaking the works should, in this light, decide on their own investigations, as well as their
own interpretations of the factual borehole results, so that they may draw their own
conclusions as to how the subsurface conditions may affect them.
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Borehole Location Drawing
Notes on Sample Descriptions
Test Pit Logs

TP1

TP5

TP4

TP3

TP2

Drawing 1 - Test Pit Location Plan
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Project Name

786 William Street

Test Pit Log

Project
Number

2017-0123

Date

Location

Midland, Ontario

Supervised

TP Location

SE Corner of Lot

Elevation of Ground
Surface

DEPTH
M (FT)

SUBSOIL DESCRIPTON

0 - 0.15

TOPSOIL: Silty, Brown, Moist

0.15 - 2.7

TILL: Brown to Grey Silty Sand with Gravel,
Some Clay, Cobbles and Boulders. Dry to Damp
below 1.2m
[Dense to Very Dense]

1
August 21, 2017
EAG
216.0

REMARKS

Test Pit dry upon
completion.
30mm of free water noted
at bottom of test pit after
2 hours.

Project Name

786 William Street

Test Pit Log

Project
Number

2017-0123

Date

Location

Midland, Ontario

Supervised

TP Location

SW Corner of Lot - near
existing SWM pond

Elevation of Ground
Surface

DEPTH
M (FT)

SUBSOIL DESCRIPTON

0 - 0.15

TOPSOIL: Silty, Brown, Moist

0.15 - 1.7

TILL: Brown to Grey Silty Sand with Gravel,
Some Clay, Cobbles and Boulders. Dry to Damp
below 1.3m
[Dense to Very Dense]

1.7 to 2.0

SILTY CLAY: Dark Brown, with rootlets
[Dense to Very Dense]

2.0 to 2.3

SILTY CLAY: with Sand, Dark Grey
[Dense to Very Dense]

2
August 21, 2017
EAG
215.0

REMARKS

Test Pit dry upon
completion and after 1.5
hours

Project Name

786 William Street

Test Pit Log

Project
Number

2017-0123

Date

Location

Midland, Ontario

Supervised

TP Location

near existing Fire Hydrant

Elevation of Ground
Surface

DEPTH
M (FT)

SUBSOIL DESCRIPTON

0 - 0.15

TOPSOIL: Silty, Brown, Moist

0.15 - 1.7

TILL Fill: Brown to Grey Silty Sand with Gravel,
Some Clay, Cobbles and Boulders. Dry to Damp
below 1.2m
[Dense to Very Dense]

1.7 to 2.1

SILTY CLAY: Dark Brown with Organics and
rootlets - probably condensed topsoil
[Dense to Very Dense]

2.1 to 2.3

TILL: Grey Silty Sand with Gravel, Some Clay,
Cobbles and Boulders. Damp
[Dense to Very Dense]

3
August 21, 2017
EAG
218.5

REMARKS

Test Pit dry upon
completion and after 1
hours

Project Name

786 William Street

Test Pit Log

Project
Number

2017-0123

Date

Location

Midland, Ontario

Supervised

TP Location

Centre of Lot

Elevation of Ground
Surface

DEPTH
M (FT)

SUBSOIL DESCRIPTON

0 - 0.15

TOPSOIL: Silty, Light Brown, Moist

0.15 - 2.1

TILL: Brown to Grey Silty Sand with Gravel,
Some Clay, Cobbles and Boulders. Dry to Damp
below 1.4m
[Dense to Very Dense]
EOH - extremely difficult to penetrate through
boulders/cobbles

4
August 21, 2017
EAG
219.0

REMARKS

Test Pit dry upon
completion and after 30
minutes

Project Name

786 William Street

Test Pit Log

Project
Number

2017-0123

Date

Location

Midland, Ontario

Supervised

TP Location

NE Corner of Lot

Elevation of Ground
Surface

DEPTH
M (FT)

SUBSOIL DESCRIPTON

0 - 0.15

TOPSOIL: Silty, Light Brown, Moist

0.15 - 1.7

TILL: Brown to Grey Silty Sand with Gravel,
Cobbles and Boulders, Some Clay. Dry to Damp
below 1.4m.
[Dense to Very Dense]
EOH - unable to penetrate through boulders/
cobbles

5
August 21, 2017
EAG
220.5

REMARKS

Test Pit dry upon
completion

