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1.0

INTRODUCTION

Amec Foster Wheeler Environment & Infrastructure, a Division of Amec Foster Wheeler
Americas Limited (“Amec Foster Wheeler”), formerly AMEC Environment & Infrastructure, a
Division of AMEC Americas Limited (“AMEC”), was retained by The Keg Restaurants and Bar
(“The Keg”) to conduct a supplementary geotechnical investigation for a proposed Keg
Restaurant to be located at the northwest corner of the intersection of Huntmar Drive and
Hazeldean Road in Kanata (Ottawa), Ontario. The project site location is shown in Figure
No. 1.
AMEC completed a Preliminary Geotechnical Investigation on the subject site in July 2011. The
findings of the preliminary investigation along with general design guidelines were presented in
AMEC’s Report No.: TT113033 (included in Appendix). In 2014, The Keg decided on the
proposed location for the restaurant building and parking lots at the subject site and requested
this geotechnical investigation. The purpose of this geotechnical investigation was to obtain
information on the sub-surface conditions by means of a limited number of boreholes at the
proposed restaurant building location and pavement areas, in-situ tests and laboratory tests on
selected samples. Based on interpretation of the data obtained, recommendations are provided
on the geotechnical aspects of the project. All of AMECs’ advanced boreholes from 2011 and
2014 investigations are presented in this report.
Authorization to proceed with this investigation was received in a Sub-Consultant Agreement
dated 25 March 2014, from Mr. Jay Crossman of The Keg Restaurants and Bar. The work
carried out for this geotechnical investigation was completed in accordance with AMECs’
Proposal No.: P14087, dated 20th March 2014. The 2014 work was reported in AMECs’ Report
No.: TT143023, dated 15 May 2014. The 2014 geotechnical investigation report has been
revised, as presented herein, to incorporate the comments from the City of Ottawa and
Designers, where applicable, without additional investigation. The revision was approved by
The Keg in an email from Mr. Jay Crossman, dated 23 August 2016.
This report contains the findings of geotechnical investigation, together with Amec Foster
Wheelers’ recommendations and comments. These recommendations and comments are
based on factual information and are intended only for Design Engineers' use. The number of
boreholes may not be sufficient to determine all the factors that may affect construction methods
and costs. The limited number of boreholes may not provide the details and/or accuracy of subsurface information to the levels unspecified by Designers at the 2014 investigation, for
example, soil stratum thickness across the site and all ranges of soil properties across the site
(e.g., shear strength at the same elevation) at 10.0 m to 15.0 m apart, etc. Sub-surface and
groundwater conditions between and beyond the boreholes may differ from those encountered
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at the borehole locations, and conditions may become apparent during construction, which
could not be detected or anticipated at the time of the site investigation. The anticipated
construction conditions are also discussed, but only to the extent that they may influence design
decisions. Construction methods discussed, however, express Amec Foster Wheelers’ opinion
only and are not intended to direct the Contractors on how to carry out the construction.
Contractors should also be aware that the data and their interpretation presented in this report
may not be sufficient to assess all the factors that may have an effect upon the construction.
The report was prepared with the condition that the design would be in accordance with all
applicable standards and codes, regulations of authorities having jurisdiction, and good
engineering practice. Further, the recommendations and opinions in this report are applicable
only to the proposed project as described above.
On-going liaison with Amec Foster Wheeler is recommended during the final design and
construction phase of the project to confirm that the recommendations in this report are
applicable and/or correctly interpreted and implemented. Also, any queries concerning the
geotechnical aspects of the proposed project should be directed to Amec Foster Wheeler for
further elaboration and/or clarification.
2.0

SITE AND PROJECT DESCRIPTION

At the time of preparing the 2014 report, the subject property covered an approximate area of
two (2) acres and was vacant. The southern half of the site was covered with crushed sand and
gravel fill, possibly Granulars ‘A’ and ‘B’. The rest of the site was covered with grass and wet
areas. Generally, the ground surface across the site was flat and lower than the surface of the
adjacent streets by approximately 1.0 m.
It is proposed to construct a new restaurant for Keg Restaurants and Bar with associated
pavement areas, an access road and underground services (based on Site Plan, dated 10
August 2016, provided by The Keg as shown in Figure No. 2). At the time of preparing this
revised report, the building location is planned to be within the east portion of the property and
will cover an approximate building footprint of 900 m2. Parking areas will accommodate
approximately 130 cars. The extent of the project is shown in Figure No. 2.
3.0

INVESTIGATION PROCEDURES

AMEC completed a Preliminary Geotechnical Investigation Report on the subject site in July
2011. The findings of the preliminary investigation along with general design guidelines were
presented in AMECs’ Report No. TT113033 (included in Appendix). The fieldwork for the
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preliminary investigation consisted of drilling and sampling three (3) boreholes (BH11-1 to
BH11-3) as shown in Figure No. 3.
The fieldwork for this investigation was performed on 22 April 2014, and consisted of drilling and
sampling four (4) boreholes (BH14-1 to BH14-4). Borehole BH14-3 was placed within the
proposed restaurant building location, resulting in two (2) boreholes (BH14-3 and BH11-1 within
the proposed building footprint). Due to the small building footprint area of about 25.0 m by
35.0 m, two (2) boreholes drilled at about 30.0 m apart within the proposed building footprint
should provide sufficient information for general design purposes. The remaining boreholes
were placed within the proposed pavement areas.
All of the boreholes from both investigations except for BH14-4 were advanced to depths
between 6.7 m and 15.4 m below the existing grade, while BH14-4 was extended to about 3.8 m
below the existing grade. During the fieldwork, the boreholes were moved slightly from their
originally planned locations to avoid existing surficial wet areas. The as-drilled locations of the
2011 and 2014 boreholes are shown in the Site Plan (Figure No. 2) and the Borehole Location
Plan in Figure No. 3.
The number and locations of boreholes were marked in the field by AMECs’ personnel who also
completed the clearances for the existing underground utilities. The ground surface elevations
at the borehole locations were surveyed with respect to a temporary benchmark. The
temporary benchmark was established at the top of the existing fire hydrant located at the
intersection of Huntmar Drive and Hazeldean Road. A local elevation of 100.00 m was
assigned to this benchmark. The location of the benchmark is shown on the Borehole Location
Plan, Figure No. 3, of this report. The elevations, shown in the Record of Boreholes, should not
be used for any accurate measurement.
The boreholes were advanced using solid-stem augers, with a track-mounted power auger
drilling rig, under the full-time supervision of experienced geotechnical personnel from AMEC.
Soil samples were taken at 0.76 m interval, while performing Standard Penetration Test (SPT)
in accordance with ASTM D1586. The SPT sampling consisted of freely dropping a 63.5 kgs
(140 lbs.) hammer for a vertical distance of 0.76 m (30 inches) to drive a 51 mm (2 inch)
diameter O.D. split-barrel (split spoon) sampler into the ground. The number of blows of the
hammer required to drive the sampler into the relatively undisturbed ground by a vertical
distance of 0.30 m (12 inches) was recorded as SPT ‘N’ values of the soil which indicated the
consistency of cohesive soils or compactness of non-cohesive soils. On completion of drilling,
all boreholes were backfilled with bentonite.
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Standpipes were installed in Boreholes BH14-1, BH14-3, BH11-1 and BH11-2 for groundwater
readings after drilling boreholes. Groundwater, where encountered, was measured in the open
boreholes upon their completion and in the installed standpipes.
A dynamic cone penetration test (DCPT) was advanced in Boreholes BH14-1, BH14-3, BH11-1
and BH11-2 beyond the sampling depth in order to determine the thickness of the encountered
soft clayey zone. The cone was advanced by freely dropping a 63.5 kgs (140 lbs.) hammer a
vertical distance of 0.76 m (30 inches). The number of blows of the hammer required to drive
the cone into the relatively undisturbed ground by a vertical distance of 0.30 m (12 inches) was
recorded.
In-situ vane tests were also conducted in the clayey zone at various depths to measure the
in-situ undrained shear strength of the clayey soil.
The soil samples obtained in the field were transported to AMECs’ Soil Laboratory in Ottawa,
Ontario for further examination and laboratory testing (i.e., water content determination and
Atterberg Limits) on selected soil samples. The results of the in-situ and laboratory tests are
presented on the corresponding Record of Boreholes.
4.0

SURFACE AND SUB-SURFACE CONDITIONS

4.1

Ground Surface Condition

At the time of the field investigation, the site was vacant. The ground surface elevations at the
site were found to be lower than the adjacent street levels by approximately 1.0 m. The ground
surface of the site sloped upward gently toward the intersecting streets. The southern half of
the site was covered with a layer of crushed sand and gravel, possibly Granulars ‘A’ and/or ‘B’.
The northern half of the site was covered with some various fill materials and tall grass. A wet
area was present within the northwest quadrant of the site. The observed site conditions in
2014 were similar to the encountered conditions in 2011.
4.2

Sub-Surface Conditions

Based on the soil conditions encountered in the boreholes, the soil profile generally consisted of
fill over a clayey silt deposit over silty clay. The stratigraphic units and groundwater conditions
are discussed in the following sections and presented on the Record of Boreholes.
The following summary is to assist the Designers of the project with an understanding of the
anticipated soil conditions across the site. However, it should be noted that the soil and
groundwater conditions may vary between and beyond these locations.
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4.2.1

Fill

Approximately, a 600 mm to 1,200 mm thick grey crushed sand and gravel fill was encountered
at the ground surface of BH11-1, BH14-1 and BH14-3. The fill was generally compact to loose.
Laboratory testing conducted on three (3) samples of this granular fill revealed water contents
from 2% to 13%.
An approximately 600 mm to 700 mm thick, brown silty clay fill with some sand and gravel, trace
roots and organic matter, was encountered at the ground surface of BH11-2, BH11-3 and
BH14-2. The fill was generally soft. Laboratory testing conducted on three (3) samples of this
silty clay fill revealed water contents from 12% to 25%.
4.2.2

Clayey Silt

A brown grey native clayey silt deposit was encountered underlying the surficial fill material in all
boreholes. The clayey silt extended to depths ranging between 2.1 and 3.8 m below existing
ground surface.
The clayey silt was, generally, stiff to soft with high sensitivity as indicated by the visual
inspection, SPT ‘N’ values and the measured undrained shear strength using in-situ vane tests.
Where both SPT ‘N’ values and undrained shear strength were measured, the consistency of
the soil (stiff to soft) was described with respect to the undrained shear strength instead of SPT
‘N’ values (which are typically applicable for coarse-grained soils). The measured undrained
shear strength of this material ranged between 42 kPa and more than 100 kPa. The remoulded
shear strength of this material ranged between 9 kPa and 14 kPa. The sensitivity (ratio of
undrained shear strength to remoulded shear strength) was in the range of 4 to 5. Canadian
Foundation Engineering Manual (CFEM, 2006) defines sensitive clay as “having a remolded
strength of 25% or less of the undisturbed strength”, which corresponds to a sensitivity of 4 or
more. The clayey silt could therefore be considered slightly-sensitive soil when compared with
sensitivity of 1 to 20 or even 1 to 100 as mentioned in CFEM (2006).
Laboratory testing conducted on a few samples of the clayey silt revealed water contents
ranging between 26% and 42%. Atterberg Limit testing conducted on three (3) samples
revealed the results detailed in Table 4.1.
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Table 4.1 - Laboratory Test Results
(Clayey Silt)

4.2.3

Borehole
No.

Sample
No.

BH11-1

SS 4

BH14-1
BH14-3

Depth
(m)

Atterberg Limits
Liquid
Limit, LL

Plastic
Limit, PL

Plasticity
Index, PI

Symbol

2.5 - 3.1

28

19

9

CL

SS 3

1.5 - 2.1

29

20

9

CL

SS 3

1.5 - 2.1

30

21

9

CL

Silty Clay

A brown to grey native silty clay deposit was encountered underlying the clayey silt in all
boreholes. The silty clay extended to the maximum depth of exploration in BH11-1, BH11-3,
BH14-2 and BH14-4. In BH11-2, BH14-1 and BH14-3, the silty clay was inferred to reach
depths ranging between 9.1 m and 14.0 m by the conducted Dynamic Cone Penetration Test
(DCPT).
The silty clay was, generally, soft to stiff with high sensitivity as indicated by the visual
inspection, SPT ‘N’ values and the measured undrained shear strength using in-situ vane tests.
Where both SPT ‘N’ values and undrained shear strength were measured, the consistency of
the soil (stiff to soft) was described with respect to the undrained shear strength instead of SPT
‘N’ values (which are typically applicable for coarse-grained soils). The measured undrained
shear strength of this material ranged between 17 kPa and 89 kPa. The remoulded shear
strength of this material ranged between 0 kPa and 17 kPa.
The sensitivity (ratio of undrained shear strength to remoulded shear strength) was in the range
of 2 to 8, with an exception of a remoulded strength of 0 (which should be an anomaly rather
than representative). Canadian Foundation Engineering Manual (CFEM, 2006) defines
sensitive clay as “having a remolded strength of 25% or less of the undisturbed strength”, which
corresponds to a sensitivity of 4 or more. In the vicinity of the proposed building footprint, the
silty clay in two (2) boreholes (BH11-1 and BH11-2 in Figure No. 3) showed a range of
sensitivity between 2 and 4 (not sensitive to sensitive clay), while the silty clay in BH14-3
indicated a sensitivity of between 6 and 7 (slightly sensitive when compared with sensitivity of 1
to 20 or even 1 to 100 as mentioned in CFEM, 2006). It is likely that the sensitivity of the silty
clay in BH14-3 is localized in a small area and does not represent the majority of the silty clay
within the proposed building footprint.
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Laboratory testing conducted on a few samples of the silty clay revealed water contents ranging
between 29% and 47%. Atterberg Limit testing conducted on three (3) samples revealed the
results detailed in Table 4.2.
Table 4.2 - Laboratory Test Results
(Silty Clay)

4.2.4

Borehole
No.

Sample
No.

BH11-1

SS 6

BH14-1
BH14-3

Depth
(m)

Atterberg Limits
Liquid
Limit, LL

Plastic
Limit, PL

Plasticity
Index, PI

Symbol

4.8 - 5.4

35

18

17

CL

SS 6

6.3 - 6.9

31

11

20

CL

SS 5

4.5 - 5.1

30

11

19

CL

Inferred Glacial Till

A glacial till deposit was probably encountered in BH11-2, BH14-1 and BH14-3 underlying the
silty clay at 9.1 m, 14.0 m and 10.7 m, respectively, below existing ground surface. The
presence of till was inferred from the Dynamic Cone Penetration Test (DCPT). The till
continued to depths of 11.2 m to 15.4 m where the DCPT was terminated.
4.3

Groundwater Conditions

Groundwater was encountered in all of the boreholes upon completion of drilling at depths
between 0.2 m and 4.7 m below ground surface. Fluctuations in the groundwater level due to
seasonal variations or in response to a particular precipitation event should be anticipated.
Should the building foundations be installed below the existing ground surface, it is
recommended that a perimeter foundation drain be installed in order to lower the groundwater
level at the floor slab and foundation levels.
5.0

DISCUSSIONS AND RECOMMENDATIONS

The subject site, covering a 2.0 acres of area, will be developed to include a building for The
Keg restaurant with associated signs, light standards and parking areas, access roads and
underground service lines. The proposed building covering a footprint of about 900 m2 will be
located within the east portion of the site.
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It should be noted that due to the presence of a thick soft silty clay deposit below a depth of
about 3.0 m from the existing ground surface, strip/spread footings and slab-on-grade, if used,
will likely settle with time. Structural design should therefore consider the possibility of both total
and differential settlements. In addition, the site grade should not be raised higher than 0.5 m in
order to prevent long-term settlement. If higher grade raise is required, settlement analysis
using the results of consolidation tests (not conducted in this investigation) will be necessary.
Preloading or other measures will likely be required, prior to construction, to reduce potential
long-term settlement. Such recommendations are based on typical published data on
consolidation behaviour and strength characteristics of the silty clay in the Ottawa area.
5.1

Site Preparation and Site Grading

Approximately 50% of the site is covered with wild tall grass and vegetation. Clearing and
grubbing will be required. Where present, root mat and organic vegetation cover will need to be
stripped prior to fill placement.
Approximately 600 mm thick fill material was encountered covering most of the northern half of
the site. The fill contained large quantities of clay, silt and organic matters which rendered it not
suitable for use as founding soil, nor as future backfill material in its present state. This fill will
require stripping and removal.
Approximately 600 mm to 1,200 mm thick granular fill material was encountered covering most
of the southern half of the site. This material consisted of crushed sand and gravel (possibly
Granulars ‘A’ and/or ‘B’). This material may stay in-place under building floor slabs and under
pavement areas provided it is not underlain by unsuitable fill or organic matters and it is proven
competent by proof-rolling in the presence of geotechnical personnel. Shallow test pits may be
used to determine the quality of the underlying materials. Alternatively, this material may be
excavated, stockpiled and re-used as backfill around placed concrete foundations or under floor
slabs and paved areas.
There is a wet area within the north western quadrant of the site where a parking lot will be
constructed. This wet area will require drainage, sub-excavation and, possibly, removal of soft
soils and organic matters. The excavated area will require backfilling and compaction using
approved fill material.
The site is underlain by soft to firm and deep native clayey deposits. Therefore, any grade raise
across this site should be restricted to not more than 0.5 m above existing grades in order to
avoid excessive settlements to proposed structures. Should grade raise of higher than 0.5 m be
required, settlement analysis with consolidation test data (to be acquired by additional
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investigation) will be required. Preloading or other measures may be necessary, prior to
construction, to prevent long-term post-construction settlements.
Fill, if required, should involve the removal of all frozen soils (if any) and organic matters,
placement of approved fill material and monitoring of fill compaction.
5.2

Foundation

All proposed building, sign and light standard foundations will have to be placed in the native
soils or in Engineered Fill placed on native soils utilizing strip/spread footings (or similar). Due
to the presence of soft native clayey deposits, it is recommended to place the foundations as
high as possible in the native clayey silt which is approximately 2.0 m in thickness. Footings
should not be placed below 1.5 m depth from the existing ground surface.
As a preliminary design for sizing strip/spread footings, a factored ULS of 135 kPa and a SLS of
90 kPa may be used for foundations placed in the native clayey silt at 1.5 m depth below
existing ground surface or higher. The total settlement under the SLS value provided is up to
25 mm (without grade raise). Detailed foundation analysis should be conducted for confirmation
once foundation loading and sizes are known, in order to estimate the ULS/SLS values and
corresponding total and differential settlements. Should foundations be placed on Engineered
Fill over native soils, the thickness of the Engineered Fill should be limited to not more than
500 mm. A factored ULS of 150 kPa and a SLS of 100 kPa may be utilized for the design of
the foundations placed on Engineered Fill. It is required to limit the width of the strip footing to
not more than 1.0 m. Square footings should not be larger than 1.25 m by 1.25 m.
If foundation settlement is not acceptable, the restaurant building may be supported on end
bearing piles extended at least to the inferred glacial till. It is expected that the depth of piles
will vary, at least, between 11.0 m and 16.0 m below existing grades. Amec Foster Wheeler
can provide pile information, should it be considered a foundation option.
The foundation subgrade should be inspected and evaluated by the Geotechnical Engineer prior
to pouring concrete to confirm that the building footings are founded on competent subgrade
capable of supporting the recommended SLS/ULS values.
Engineered Fill should consist of imported sand and gravel material that conforms to OPSS
Granular ‘B’ Type I or better. The Engineered Fill should be inspected and approved by the
Geotechnical Engineer prior to placement. It should be placed in lifts not exceeding 200 mm in
thickness and that each lift is compacted to a minimum of 98% SPMDD for pavement and 100%
for foundations. A monitoring programme should be implemented for the construction of the
structure foundations.
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The design frost penetration for the general area is 1.5 m which corresponds to a freezing index
of about 1,000 degree-days (°C). Therefore, all perimeter footings will require frost protection
equivalent to a minimum soil cover of 1.5 m. If the minimum required soil cover cannot be
provided, it should be compensated for utilizing equivalent synthetic insulation.
Due to the presence of thick clayey soils, it is possible that tree roots can extract water from the
clayey soils underneath the building foundations such that the foundations may be in distress
(e.g., crack, settle). It is recommended that any tree, if required, be planted at least the
anticipated tree height at full maturity away from the closest building perimeter. Frequent
watering of the tree in dry weather is recommended.
5.3

Floor Slab

Concrete floor slab-on-grade for the proposed building should be founded on properly-prepared
or Engineered Fill subgrade. All existing fill, organic matters and deleterious materials, if any
encountered within the building footprint, should be removed. The existing granular crushed
sand and gravel fill may remain in-place under the floor slabs provided it is not underlain by
organic matters and is proof-rolled in the presence of geotechnical personnel using a suitable
equipment. Any soft spots revealed by the proof-rolling should be sub-excavated and replaced
with approved granular backfill. Grade restoration to the underside of the slab base may consist
of Granular ‘B’ Type I (OPSS 1010) or better, placed in maximum 200 mm thick lifts, compacted
to a minimum of 98% Standard Proctor Maximum Dry Density (SPMDD).
A structural base of a minimum of 200 mm thick Granular ‘A’ (OPSS 1010) compacted to
minimum 98% Standard Proctor maximum dry density (SPMDD) should be placed over the
native soils or Engineered Fill.
The floor slabs constructed as recommended above may be designed using a soil modulus of
subgrade reaction, k, of 10 MPa/m. The slab-on-grade should be independently of all loadbearing walls and columns. The slab-on-grade should be designed to accommodate possible
total and differential settlements due to the soft nature of the underlying native clayey soils. If
floor slab settlement is not acceptable, structural slab supported by piles should be considered.
Where construction is undertaken during winter months, floor slab subgrades should be
protected from freezing. Alternatively, the floor slab subgrade should be completely thawed,
inspected, and then proof-rolled prior to placing concrete.
5.4

Excavation and Backfilling

All excavations should be carried out in accordance with the Occupational Health and Safety
Act regulations applicable to Type 3 in existing fill and native soil above groundwater table, and
Type 4 in the existing native soils below groundwater levels. In Type 3, the sides of the open
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trench or excavation, should be sloped to no steeper than 1H:1V from the base of the
excavation. In Type 4, the sides of the open trench or excavation, should be sloped to no
steeper than 3H:1V, or flatter, from the base of the excavation. If the required side slopes
cannot be provided due to space limitations, the sides of the open excavation should be
supported or shored. It may be required to support the existing nearby road embankments
(Hazeldean Road and Huntmar Drive) during site excavations. Excavated materials should be
stockpiled at least 3.0 m from the edge of the excavation for slope stability.
The overburden materials observed on site typically consisted of silty clay fill, granular crushed
sand and gravel fill overlying clayey silt and silty clay deposits. The existing crushed sand and
gravel granular fill with an approximate thickness of 0.6 m to 1.2 m is considered suitable for
use as backfill at this site under pavement areas, floor slabs and as foundation backfill provided
it is screened of organics, debris and frozen soils, placed in lifts not exceeding 200 mm in
thickness and that each lift is compacted to minimum 98% Standard Proctor Maximum Dry
Density (SPMDD). The rest of the encountered fill material consisting of clayey soils and
organic matters, and the encountered native soils may only be used as backfill under
landscaped area. Due to its high clay, organic and water content, necessary compaction will
unlikely be achieved.
A frost taper of 3H:1V (OPSD 803.030) should be provided beyond the concrete curb line to
minimize differential frost heave in the curbs/sidewalks. Foundation backfill should be placed
with approved soil types and compacted in lifts. Care should be taken immediately adjacent to
walls to avoid over-compaction of the soil resulting in damage to the walls.
Where construction is undertaken during winter conditions, footing subgrades should be
protected from freezing. Foundation walls and columns should be protected against heave due
to soil adfreeze.
5.5

Dewatering and General Construction Recommendations

Groundwater may be present within fill materials and native soils. The Contractor should be
prepared to provide adequate dewatering of the excavations. This should be possible using
conventional methods (strategically located filtered sumps and pumps at the perimeters of the
excavations).
The groundwater levels measured during investigation were mainly within the clayey silt and/or
the silty clay deposits which are low-permeability soils. For small excavated area required to
construct footings, the amount of groundwater seepage from the clayey silt and/or the silty clay
should be small. A Permit To Take Water (PTTW), should therefore, not be required.
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The subgrade soils identified in this report are sensitive to disturbance from exposure to
weathering and/or construction traffic (vehicular and pedestrian). Once the excavations have
been completed to design elevations, the subgrade soils should be immediately inspected by
Geotechnical Consultant. Upon approval, the subgrade soil should be protected from further
exposure. In the case of foundation soils, the placement of a thin layer of lean concrete (mud
mat) is frequently required, especially when the preparation for footing forming and reinforcing
do not allow the pouring of the concrete on the same day as excavated. Disturbance by
weathering or traffic may compromise the bearing capacity of the soils and necessitate further
excavation.
The excavation for the foundation and subgrade soils should be carried out using excavating
buckets equipped with a smooth lip (blade) to reduce disturbance of the bearing surfaces.
Vehicular traffic over prepared subgrade soils, whether or not the granular fill is in-place, should
be prohibited. Temporary construction routes should be established. If these routes coincide
with future paved or slab-on-grade areas, adequately reinforced hauling roads should be
prepared in order to reduce damages to subgrade soils. Such provisions are necessary if the
construction is scheduled during wet and/or cold seasons. The use of a separation fabric in
conjunction with at least 450 mm thick crushed granular (Granular ‘B’ Type II OPSS or approved
granular) should be used for temporary haul roads.
5.6

Underground Service Installation

Trench excavations should be carried out as detailed in Section 5.4 above and as per the Safety
Regulations of the Province of Ontario.
Groundwater is expected to be encountered during trench excavations, but its magnitude will
depend on the final grades for the site as well as the pipe inverts. Groundwater and any surface
water runoff could be controlled by filtered sumps and pumps. Test pits should be excavated to
evaluate the rate of groundwater seepage and determine the appropriate method of dewatering.
Bedding for underground service pipes should be placed in accordance with the pipe design
requirements. A minimum of 300 mm thick OPSS Granular ‘A’ or 100 mm thick lean concrete
should be placed below the pipe invert as bedding material. Bedding material should also be
placed around the pipe with a minimum of 300 mm thick vertical cover. These materials must
be compacted to at least 95% of SPMDD.
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Excavations for catchbasins and manholes should be backfilled with compacted granular
material. A 3H:1V frost taper should be built within the upper 1.5 m. The joints between
catchbasin/manhole and adjacent pavement should be able to accommodate potential
differential settlement.
5.7

Quality Control

It is recommended that a program of site supervision, inspection and materials testing be
implemented during the construction phase of the project to confirm that all design requirements
and project specifications are met, and to confirm that the conditions exposed in the excavations
are consistent with those encountered in the boreholes.
5.8

Earthquake Considerations

In conformance with the criteria in Table 4.1.8.4.A, Division B - Part 4 the Ontario Building Code
(OBC 2006), the project site is classified as Site Class “E - Soft Soil”, provided that the footings
are founded in certified Engineered Fill (or equivalent) or on native deposits. Based on the soil
profile (soft clay deposit up to 15.0 m thick overlying inferred glacial till) and the undrained shear
strength (Su) of the clayey soil, the majority of which are less than 50 kPa, the average
properties in top 30.0 m are considered to fall in the Site Class E - Soft Soil (Su < 50 kPa).
The four (4) values of the Spectral response acceleration Sa (T) for different periods and the
Peak Ground Acceleration (PGA) can be obtained from Table C-2 in Appendix C, Division B of
the OBC. The design values of Fa and Fv for the project site should be determined in
accordance with Table 4.1.8.4 B and C.
5.9

Pavement

All existing fill should be removed from the proposed pavement areas. Grade adjustments can
be accomplished using Engineered Fill as defined above. The existing crushed sand and gravel
fill may remain in-place under pavement areas provided it is not underlain by organic matters
and is proof-rolled in the presence of geotechnical personnel using a heavy vibratory roller. Any
soft spots revealed by the proof-rolling should be sub-excavated and replaced with approved
backfill.
The following pavement structure is recommended as a minimum for use at this site:
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Table 5.1 - Pavement Structures

Material Type*

Compaction
as per OPSS 310
Table 10

Surface Course
SP 12.5 or HL-3
(OPSS 1151 or OPSS 1150)

Recommended Minimum Thickness (mm)
Car and Light
Vehicle Parking

Access Road/Fire
Truck Routes

Min 92% of MRD

50 mm

50 mm
(PGAC 58-34)

Binder Course
SP 19 or Base HL-8
(OPSS 1151 or OPSS 1150)

Min 91% of MRD

50 mm

Two (2) lifts 50+50 mm
PGAC (58-34)

Granular ‘A’ (OPSS 1010)

100% SPMDD

150 mm

150 mm

Granular ‘B’ Type I (OPSS 1010)

100% SPMDD

350 mm

450 mm

* Notes:
1. All granular materials should be compacted to 100% SPMDD.
2. Subgrade material should be sloped to promote drainage and prevent the build-up and
stagnation of water within the granular base and sub-base.

The asphalt base course and surface course should be compacted to a minimum 91% for
binder course and a minimum of 92% of their respective Maximum Relative Densities obtained
from the mix design.
Periodic inspection and maintenance of the pavement is critical to its continued serviceability.
Subgrade drainage should be provided within the pavement and catchbasin/manholes (which
should consist of perforated, flexible drainage tile keyed into the subgrade, radiating in four (4)
directions a minimum of 3.0 m at each catchbasin/manhole location and wrapped with filter
fabric to prevent migration of fines).
The above provided pavement structure is not intended for construction traffic. The construction
traffic should be carried out on dedicated haul roads consisting of at least 450 mm thick crushed
granular (Granular ‘B’ Type II, per OPSS 1010, or approved granular).
The recommended pavement is based on dry weather conditions during construction. If the
construction is not carried out during dry weather conditions, it may be necessary to increase
the recommended thickness and/or possibly incorporate geotextile or geogrid into the pavement
design, according to the recommendations of the Geotechnical Engineer.
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1.0

INTRODUCTION

AMEC Earth & Environmental, a division of AMEC Americas Limited (AMEC), Consulting
Geotechnical, Construction Quality Control and Environmental Engineers, was retained by The
Keg Restaurants & Bar to conduct a preliminary geotechnical investigation for a proposed The
Keg Restaurant to be located at the North West corner of the intersection of Huntmar Drive and
Hazeldean Road in Kanata (Ottawa), Ontario, as shown on the site location plan (Figure No.1)
included in Appendix A of this report.
The purpose of the investigation was to determine the subsurface soil conditions at test
locations in order to prepare a preliminary geotechnical evaluation of the site, along with general
design guidelines.
The scope of fieldwork was to advance three (3) boreholes within the Site. The locations of the
boreholes are shown in the Borehole Location Plan (Figure No. 2) included in Appendix A of this
report.
This report is prepared with the condition that future detailed geotechnical investigation work will
be required prior to final design of the project. If and when further work is undertaken, the
design and construction must be in accordance with all applicable standards, codes, regulations
of authorities having jurisdiction and with good engineering practice.
Further, the
recommendations and opinions in this report are applicable only to the subject project described
above. The construction conditions discussed in this report are intended primarily to assist in
the design decisions. Contractors should be aware that the data and their interpretations
presented in this report may not be sufficient to assess all factors that may have an impact on
the construction process.
There should be an ongoing liaison with AMEC during both the design and construction phases
to ensure that the recommendations in this report have been interpreted and implemented as
intended. Also, if any further clarification and/or elaboration are needed concerning the
geotechnical aspects of this project, AMEC should be contacted immediately.

2.0

PROPOSED DEVELOPMENT

The site is presently vacant. The subject property covers an approximate area of 2 acres. It is
proposed to construct a new restaurant for The Keg with associated pavement areas, access
roads and underground services. At the time of preparing this report, the building location and
other aspects of the proposed project were not yet established.
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3.0

SCOPE OF WORK

The scope of work for this preliminary geotechnical investigation included:


Carry out a field drilling investigation consisting of three (3) boreholes to characterize the
soil and groundwater conditions in the study area.



Perform laboratory tests, including moisture content and Atterberg Limits on selected
samples, if warranted.



Document the results of the field and laboratory programs in a Preliminary Geotechnical
Report complete with field and laboratory observations and test results, borehole
location plan and borehole logs identifying ground surface elevations, existing
subsurface and groundwater conditions with thickness of each soil stratum, and
guidance with respect to foundation and floor slab alternatives.

Environmental issues are outside the scope of work of this Preliminary Geotechnical Report.

4.0

INVESTIGATION PROCEDURES

The fieldwork was performed on 7 July 2011 and consisted of drilling and sampling three
geotechnical boreholes (BH11-1 to BH11-3) at the site, to depths ranging from 6.1 m to 15.4 m
below the existing ground surface. The borehole locations were determined by AMEC with
respect to existing site features.
The ground surface elevations at the borehole locations were surveyed with respect to a
temporary bench mark. The temporary bench mark was established at the top of the existing
fire hydrant located at the intersection of Huntmar Drive and Hazeldean Road. A local elevation
of 100.00 m was assigned to this bench mark. The location of the bench mark is shown on the
Borehole Location Plan, Figure No. 2, in Appendix A of this report.
All geotechnical boreholes were advanced using hollow-stem continuous-flight augers, with a
track-mounted power-auger drilling rig, under the full-time supervision of experienced
geotechnical personnel from AMEC. Soil samples were taken starting from ground surface at
0.75 m and/or 1.5 m intervals, while performing the Standard Penetration Test (SPT) in
accordance with ASTM D1586. This consisted of freely dropping a 63.5 kg (140 lbs.) hammer a
vertical distance of 0.76 m (30 inches) to drive a 51 mm (2 inches) diameter O.D. split-barrel
(split spoon) sampler into the ground. The number of blows of the hammer required to drive the
sampler into the relatively undisturbed ground by a vertical distance of 0.30 m (12 inches) was
recorded as SPT ‘N’ value of the soil which indicated the consistency of cohesive soils or the
compactness of non-cohesive soils. Standpipes were installed in two of the drilled boreholes
for future groundwater readings. Groundwater, where encountered, was measured in the open
boreholes upon their completion and in the installed standpipes.
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A cone penetration test (CPT) was advanced in two of the drilled boreholes beyond the
sampling depth in order to determine the thickness of the encountered soft clayey zone. The
cone was advanced by freely dropping a 63.5 kg (140 lbs.) hammer a vertical distance of 0.76
m (30 inches). The number of blows of the hammer required to drive the cone into the relatively
undisturbed ground by a vertical distance of 0.30 m (12 inches) was recorded.
In situ vane tests were also conducted in the clay zone at various depths to measure the in-situ
undrained shear strength of the clayey soil.
The soil samples obtained in the field were transported to AMEC’s Soil Laboratory in Ottawa for
further examination and laboratory testing. The results of the in-situ and laboratory tests are
presented on the corresponding Record of Boreholes.

5.0

RESULTS OF INVESTIGATION

5.1

Surface Condition

At the time of the field investigation, the site was vacant. The ground surface elevations at the
site were found to be lower than the adjacent street level by approximately 1.5 m. Various fill
materials were placed across the subject site. The ground surface of the site sloped gently
toward the intersecting streets. The southern half of the site was covered with a layer of
crushed sand and gravel, possibly Granular A and/or B. The northern half of the site was
covered with some various fill materials and tall grass. A wet area was seen within the
northwest quadrant of the site.
5.2

Sub-Surface Conditions

Based on the soil conditions encountered in the boreholes, the soil profile generally consisted of
fill over a clayey silt deposit over silty clay. The stratigraphic units and groundwater conditions
are discussed in the following sections. The Records of Boreholes are attached for detailed
information in Appendix B of this report.
Please note that the following summary is to assist the designers of the project with an
understanding of the anticipated soil conditions across the site. However, it should be noted
that the soil and groundwater conditions may vary between and beyond these locations.
5.2.1

Fill

Approximately, a 1200 mm thick grey crushed sand and gravel fill was encountered at the
surface in BH11-1. The fill was generally compact to loose. Laboratory testing conducted on
one sample of this granular fill revealed a moisture content of 2%.
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An approximately 600 mm thick, brown silty clay fill with some sand and gravel, trace roots and
organic matter was encountered at the surface in BH11-2 and BH11-3. The fill was generally
soft.
5.2.2

Clayey Silt

A brown grey native clayey silt deposit was encountered underlying the surficial fill material in all
of the boreholes. The clayey silt extended to depths ranging between 2.9 and 3.5 m below
existing ground surface.
The clayey silt was, generally, very soft to soft as indicated by the visual inspection / SPT N
values and firm with low sensitivity as indicated by the undrained shear strength using in-situ
vane tests. The measured undrained shear strength of this material ranged between 42 kPa
and 52 kPa.
Laboratory testing conducted on a few samples of the clayey silt revealed moisture contents
ranging between 28% and 34%. An Atterberg Limit test conducted on one sample revealed
plastic limit of 20 and a liquid limit of 26.
5.2.3

Silty Clay

A grey native silty clay deposit was encountered underlying the clayey silt in all of the
boreholes. The silty clay extended to the maximum depth of exploration in BH11-1 and BH11-3.
In BH11-2, the silty clay was inferred to reach a depth of 9.1 m by the conducted CPT.
The silty clay was, generally, very soft as indicated by the visual inspection / SPT N values and
firm to soft with low sensitivity as indicated by the undrained shear strength using in-situ vane
tests. The measured undrained shear strength of this material ranged between 17 kPa and 35
kPa.
Laboratory testing conducted on a few samples of the silty clay revealed moisture contents
ranging between 33% and 47%. An Atterberg test conducted on one sample revealed plastic
limit of 21 and a liquid limit of 36.
5.2.4

Inferred Glacial Till

An inferred glacial till deposit was probably encountered in BH11-2 underlying the silty clay at
9.1 m below existing ground surface. The presence of till was inferred from the cone
penetration test (CPT). The till continued to 15.4 m depth where the CPT was terminated.
5.3

Groundwater Conditions

Groundwater was encountered in all of the boreholes upon completion of drilling at depths
between 1.4 m and 2.3 m below ground surface. The groundwater was measured in the
installed standpipes at 1.4 m and 1.1 m below ground surface in boreholes BH11-1 and BH11-2,
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respectively. Fluctuations in the groundwater level due to seasonal variations or in response to
a particular precipitation event should be anticipated.

6.0

DISCUSSIONS AND RECOMMENDATIONS

The subject site, covering a 2.0 acres of area, will be developed to include a building for The
Keg restaurant with associated signs, light standards and parking areas, access roads and
underground service lines. However, it is not known, at this preliminary stage, the location of
the building or pavement areas.
It should be noted that due to the presence of a thick soft silty clay deposit below a depth of
about 3 m from the existing ground surface, strip/spread footings and slab-on-grade, if used, will
likely settle with time. Structural design should therefore consider the possibility of both total
and differential settlements. Deep foundations with structural slab may be required if heavy
structural loadings are anticipated.
The following site development issues are observed at the subject site:
 There is a wet area within the North Western quadrant of the site that will require drainage,
sub-excavation and, possibly, removal of organic matters. The excavated area will require
backfilling and compaction using some imported and approved fill material.
 Approximately 600 mm thick fill material was encountered covering most of the Northern half
of the site. This material has no known origin, nor placement or compaction records. The fill
also contained large quantities of clay, silt and organics which rendered it not suitable for
use as founding soil, nor as future backfill material at its present state.
 Approximately 1200 mm thick granular fill material was encountered covering most of the
Southern half of the site. This material consisted of crushed sand and gravel (Granular A
and/or B). This material may stay in place under building floor slabs and under pavement
areas provided it is not underlain by unsuitable fill or organic matters and it is proven
competent by proof-rolling in the presence of geotechnical personnel. Alternatively, this
material may be excavated, stockpiled and re-used and backfill around placed concrete
foundations or under floor slabs and paved areas.
 Most of the Northern half of the site surface is covered with wild vegetation and tall grass
which will require removal.
 The site is underlain by soft to firm and deep native clayey deposits, therefore, and as a
preliminary recommendation, any grade raise across this site should be restricted to not
more than 0.5 m above existing grades in order to avoid excessive settlements to proposed
structures.
 All proposed building, sign and light standard foundations will have to be placed in the native
soils or in Engineered Fill placed on native soils. Due to the presence of soft native clayey
deposits, it is recommended to place the foundations as high as possible in the crust of the
native soils which is approximately 2 m in thickness. It is also required to restrict the
maximum width of any proposed foundation to not more than 1.0 m for strip footings and to
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not more than 1.25 m by 1.25 m for square footings. Footings should not be placed below
1.2 m depth from the existing ground surface.
Groundwater was encountered at relatively high levels within the clayey silt. Therefore,
groundwater control should be expected during construction and may be managed using
strategically placed filtered sumps and pumps. In addition, excavation side slopes will have
to be flattened to 3H:1V in the native soils due to the presence of such high groundwater
table.

6.1

Site Preparation

Approximately 50% of the site is covered with wild tall grass and vegetation. Clearing and
grubbing will be required. Where present, rootmat and organic vegetation cover will need to be
stripped prior to fill placement.
The existing surficial clayey fill within most of the Northern half of the site will require stripping
and removal as it is not suitable for construction purposes.
It may be expected to adjust the site grades within the existing wet area in the North Western
quadrant of the site. Surface water drainage and removal of organic matters will be required at
that area. Fill operation will then be required to bring the ground surface up to the desired
finished grades. The fill operation will involve the removal of all surficial and buried organic
matters, placement of approved granular fill material and monitoring of fill compaction. The
replacement of excavated soil with imported fill, however, may increase the added load on the
underlying native clay and induce additional settlements.
6.2

Excavation and Backfilling

Groundwater may be present within fill materials and native soils. This would especially be true
during and after local precipitation events. In this case, the inflow into excavations may become
significant.
The soils identified in this report are sensitive to disturbance by water. The contractor should be
prepared to provide adequate dewatering of the excavations. This should be possible using
conventional methods (strategically located filtered sumps at the perimeters of the excavations).
All excavations should be carried out in accordance with the Occupational Health and Safety
Act regulations applicable to Type 3 in existing fill, and Type 4 in the existing native soils due to
the presence of high groundwater levels. In Type 3, the sides of the open trench or excavation,
should be sloped to no steeper than 1H:1V from the base of the excavation. In Type 4, the
sides of the open trench or excavation, should be sloped to no steeper than 3H:1V, or flatter,
from the base of the excavation. If the required side slopes cannot be provided due to space
limitations, the sides of the open excavation should be supported or shored. It may be required
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to support the existing nearby road embankments (Hazeldean Road and Huntmar Drive) during
site excavations.
The overburden materials observed on site typically consisted of silty clay fill, granular crushed
sand and gravel fill overlying clayey silt and silty clay deposits. The present crushed sand and
gravel granular fill with an approximate thickness of 1.2 m is considered suitable for use as
backfill at this site under pavement areas, floor slabs and as foundation backfill provided it is
placed in lifts not exceeding 300 mm in thickness and that each lift is compacted to 98%
Standard Proctor Maximum Dry Density (SPMDD). The rest of the encountered fill material
consisting of clayey soils and organic matters and the encountered native soils may only be
used as backfill under landscaped area. Due to its high clay, organic and water content,
necessary compaction will unlikely be achieved.
Imported subgrade fills should consist of materials meeting OPSS Select Subgrade
requirements or better. Engineered Fill for use beneath foundations and floor slabs should meet
the requirements of OPSS Granular B Type I or better.
6.3

Foundation Selection

At the time of preparing this report, it was not decided on the location of the proposed restaurant
building, sign and light standards.
The foundations for proposed structures may consist of strip/single footings and placed on the
native clayey silt deposit or on Engineered Fill placed on the native soil.
A preliminary allowable bearing pressure of 90 kPa may be utilized for the design of the
foundations placed directly on native soils. Should foundations be placed on Engineered Fill
over native soils, the thickness of the Engineered Fill should be limited to not more 400 mm. A
preliminary allowable bearing pressure of 100 kPa may be utilized for the design of the
foundations placed on Engineered Fill.
Due to the presence of softer soils with depth, it is recommended to place the foundations as
high as possible in the native soils and/or Engineered Fill and not below 1.2 m depth from the
existing ground surface. Should the foundations be placed above the frost line, polystyrene
insulations should be used to compensate for the required soil cover for protection against frost
action. As a preliminary recommendation, it is required to limit the width of the strip footing to
not more than 1.0 m. Square footings should not be larger than 1.25 m by 1.25 m. A total
settlement of 25 mm and differential settlement of 19 mm should be anticipated.
Engineered Fill should consist of imported sand and gravel material that conforms to OPSS
Granular B Type I or better. The Engineered Fill should be inspected and approved by the
Geotechnical Engineer prior to placement. It should be placed in lifts not exceeding 200 mm in
thickness and that each lift is compacted to a minimum of 98% SPMDD for pavement and 100%
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for foundations. A monitoring programme should be implemented for the construction of the
structure foundations.
Frost Protection
All perimeter footings on soil will require frost protection equivalent to a minimum soil cover of
1.5 m. Footings on soil in unheated areas should be provided with protection equivalent to 1.8
m of soil cover. Should the minimum required soil cover cannot be provided, it should be
compensated for utilizing polystyrene synthetic insulation.
Limit States Design
The Limit States design as per the applicable Building Code is based on more realistic soilstructure interaction mechanisms and as such requires close cooperation between the structural
and geotechnical consultants. It is not possible to specify unique values for Ultimate Limit
States (ULS) or Serviceability Limit States (SLS) of a foundation without knowing first the
geometry of the footing, the type of loads, the load combinations, and the tolerable foundation
movements caused by the design loads. Instead, the completion of the design by the Limit
States methods makes use of the basic soil properties along with the applicable engineering
methods such as those presented in the Canadian Foundation Engineering Manual (CFEM).
The design process requires a team approach between the Structural and Geotechnical
engineers. As a preliminary design for sizing strip/spread footings, a factored ULS of 135 kPa
and a SLS of 90 kPa may be used. The total settlement under the SLS value provided is up to
25 mm. Detailed foundation analysis needs to be conducted for confirmation once foundation
loading and sizes are known.
Following further geotechnical investigation, and once design details become available, further
recommendations for Limit States Design can be made available, if required.
6.4

Earthquake Considerations

In conformance with the criteria in Table 4.1.8.4A, Part 4, Division B of the 2006 Building Code
(Ontario), the project site may be classified as Site Class “E - Soft Soil” if the proposed
foundations are founded in certified Engineered Fill (or equivalent) or native deposits.
The four values of the spectral response acceleration, Sa(T), for different periods and the Peak
Ground Acceleration (PGA) can be obtained from Table C-2 in Appendix C, Division B of the
National Building Code (2005). The design values of Fa and Fv for the project site should be
determined in accordance with Table 4.1.8.4 B and C in Division of the 2006 Building Code
(Ontario).
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6.5

Floor Slab

Concrete slabs-on-grade should be founded on Engineered Fill subgrade. All existing fill,
organic matters and all the otherwise deleterious materials that would be encountered within the
building footprint should be removed. The existing granular crushed sand and gravel fill may
remain in place under the floor slabs provided it is not underlain by organic matters and is proofrolled in the presence of geotechnical personnel using a heavy vibratory roller. Any soft spots
revealed by the proof-rolling should be sub-excavated and replaced with approved granular
backfill. Grade restoration to the underside of the slab base may consist of Granular ‘B’ Type I
(OPSS 1010) placed in maximum 200 mm lifts, compacted to a minimum of 98% Standard
Proctor Maximum Dry Density (SPMDD).
Preliminarily, a structural base of a minimum of 200 mm of Granular ‘A’ (OPSS 1010)
compacted to 98% Standard Proctor maximum dry density (SPMDD) should be placed over the
native soils or Engineered Fill.
6.6

Pavement

All existing fill should be removed from under the proposed pavement areas. Grade
adjustments can be accomplished as detailed in Section 6.1. The existing crushed sand and
gravel fill may remain in place under pavement areas provided it is not underlain by organic
matters and is proof-rolled in the presence of geotechnical personnel using a heavy vibratory
roller. Any soft spots revealed by the proof-rolling should be sub-excavated and replaced with
approved granular backfill.
The following preliminary pavement design is recommended as a minimum for use at this site:
Recommended Minimum Thickness (mm)
Material Type

Car & Light Vehicle
Parking

Access Road/ Fire Truck
Routes

Surface HL-3 (OPSS 1150)

50

50

Base HL-8 (OPSS 1150)

--

50

Granular ‘A’ (OPSS 1010)

150

150

Granular ‘B’ Type I (OPSS 1010)

350

400

Table Notes:
1 All granular materials should be compacted to 100% SPMDD.
2 Subgrade material should be sloped so as to promote drainage and prevent the build-up and
stagnation of pore water within the granular base.

The asphalt base course and surface course should be compacted to 92 - 97% of their
respective Maximum Relative Densities obtained from the mix design.
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Periodic inspection and maintenance of the pavement is critical to its continued serviceability
and design life. Subgrade drainage should be included in the design, and consist of perforated,
flexible drainage tile keyed into the subgrade, radiating in four directions a minimum of 3.0 m at
each catch basin location and wrapped with filter fabric to prevent migration of fines.
Landscaping around the paved areas should be sloped to shed water away from the pavement.
The above pavement structure is not intended for construction traffic. The construction traffic
should be carried out on dedicated haul roads consisting of at least 450 mm of crushed granular
(Granular B Type II, per OPSS 1010, or approved reclaimed granular may be used).
The recommended pavement is based on dry weather conditions during construction. If the
construction is not carried out during dry weather conditions, it may be necessary to increase
the recommended thickness and / or possibly incorporate geotextile or geogrid into the
pavement design, according to the recommendations of the geotechnical engineer.
6.7

General Construction Recommendations

The subgrade soils identified in this report are sensitive to disturbance from exposure to
weathering and/or construction traffic (vehicular and pedestrian). Once the excavations have
been completed to design elevations, the subgrade soils should be immediately inspected by
the Geotechnical Consultant. Upon approval, the subgrade soil should be protected from
further exposure. In the case of foundation soils the placement of a thin layer of lean concrete
(mud mat) is frequently required, especially when the preparation for footing forming and
reinforcing do not allow the pouring of the concrete on the same day as excavated. Disturbance
by weathering or traffic may compromise the bearing capacity of the soils and necessitate
further excavation.
The cutting of the foundation and subgrade soils should be carried out using excavating buckets
equipped with a smooth lip (blade) to reduce disturbance of the bearing surfaces.
Vehicular traffic over prepared subgrade soils, whether or not the granular fill is in place, should
be rigorously prohibited. Temporary construction routes should be established. If these routes
coincide with future paved or slab on grade areas, adequately reinforced hauling roads should
be prepared in order to reduce damages to subgrade soils. The provisions are crucial
particularly if the construction is scheduled during wet and/or cold seasons. The use of a
separation fabric in conjunction with at least 450 mm of crushed granular (Granular B Type II
OPSS or approved reclaimed granular) should be used for haul roads.
Groundwater inflow into relatively shallow excavations is expected to be low. However, the
contractor should be prepared to remove any groundwater or precipitation runoff from within the
excavations. This should be possible in most instances by the strategic placement of filtered
sumps and pumps.
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7.0

CLOSURE

The limitations of this report are discussed in the Limitations of Report (Appendix C) enclosure
that constitutes an integral part of the report.
The geotechnical guidelines included in this report, although site specific, are preliminary and
have a general nature. It should be noted that a more detailed field investigation will be
required prior to final design. Once the intended design details and construction methods are
available, a Geotechnical Consultant should be retained to review this information to ensure
conformance with the assumptions and limitations considered.
This report is complete within the terms of reference. However, if any questions arise regarding
the content of this report, please do not hesitate to contact the undersigned.
Yours truly,
AMEC Earth & Environmental,
a division of AMEC Americas Limited

ORIGINAL SIGNED BY
Wissam G. Farah, MSc., M.Eng., P.Eng., PMP
Senior Geotechnical Engineer
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Prapote Boonsinsuk, Ph.D, P.Eng.
Principal Geotechnical Engineer
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APPENDIX A
FIGURES

APPENDIX B
RECORD OF BOREHOLES

EXPLANATION OF BOREHOLE LOG
This form describes some of the information provided on the borehole logs, which is based primarily on examination
of the recovered samples, and the results of the field and laboratory tests. Additional description of the soil/rock
encountered is given in the accompanying geotechnical report.
GENERAL INFORMATION
Project details, borehole number, location coordinates and type of drilling equipment used are given at the top of the
borehole log.
SOIL LITHOLOGY
Elevation and Depth
This column gives the elevation and depth of inferred geologic layers. The elevation is referred to the datum shown
in the Description column.
Lithology Plot
This column presents a graphic depiction of the soil and rock stratigraphy encountered within the borehole.
Description
This column gives a description of the soil stratums, based on visual and tactile examination of the samples
augmented with field and laboratory test results. Each stratum is described according to the Modified Unified Soil
Classification System.
The compactness condition of cohesionless soils (SPT) and the consistency of cohesive soils (undrained shear
strength) are defined as follows (Ref. Canadian Foundation Engineering Manual):
Consistency of

Compactness of
Cohesionless
Soils

SPT N-Value*

Cohesive Soils

Undrained Shear Strength
kPa

psf

Very soft

0 to 12

0 to 250

0 to 4

Soft

12 to 25

250 to 500

Loose

4 to 10

Firm

25 to 50

500 to 1000

Compact

10 to 30

Stiff

50 to 100

1000 to 2000

Dense

30 to 50

Very stiff

100 to 200

2000 to 4000

Very loose

Hard
Over 200
Over 4000
Very Dense
> 50
* For penetration of less than 0.3 m, N-values are indicated as the number of blows for the penetration achieved (e.g. 50/25:
50 blows for 25 centimeter penetration).

Soil Sampling
Sample types are abbreviated as follows:
SS

Split Spoon

TW

Thin Wall Open (Pushed)

RC

Rock Core

GS

Grab Sample

AS

Auger Sample

TP

Thin Wall Piston (Pushed)

WS

Washed Sample

AR

Air Return Sample

Additional information provided in this section includes sample numbering, sample recovery and numerical testing
results.
Field and Laboratory Testing
Results of field testing (e.g., SPT, pocket penetrometer, and vane testing) and laboratory testing (e.g., natural
moisture content, and limits) executed on the recovered samples are plotted in this section.
Instrumentation Installation
Instrumentation installations (monitoring wells, piezometers, inclinometers, etc.) are plotted in this section. Water
levels, if measured during fieldwork, are also plotted. These water levels may or may not be representative of the
static groundwater level depending on the nature of soil stratum where the piezometer tips are located, the time
elapsed from installation to reading and other applicable factors.
Comments
This column is used to describe non-standard situations or notes of interest.
AMEC Earth & Environmental
104 Crockford Boulevard
Scarborough, ON M1R 3C3
Ph: (416) 751-6565
Fax: (416) 751-7592
www.amec.com

MODIFIED * UNIFIED CLASSIFICATION SYSTEM FOR SOILS
*The soil of each stratum is described using the Unified Soil Classification System (Technical Memorandum 36-357
prepared by Waterways Experiment Station, Vicksburg, Mississippi, Corps of Engineers, U.S Army. Vol. 1
March 1953.) modified slightly so that an inorganic clay of "medium plasticity" is recognized.

ORGANIC SLITS &
CLAYS BELOW "A"
LINE

CLAYS ABOVE "A" LINE
NEGLIGIBLE ORGANIC
CONTENT

SILTS BELOW "A" LINE
NEGLIGIBLE ORGANIC
CONTENT

FINE-GRAINED SOILS (MORE THAN HALF BY WEIGHT SMALLER THAN
75µm)

SANDS MORE THAN HALF THE
COARSE FRACTION SMALLER
THAN 4.75mm

GRAVELS MORE THAN HALF
THE COARSE FRACTION
LARGER THAN 4.75mm

COARSE GRAINED SOILS (MORE THAN HALF BY WEIGHT LARGER
THAN 75µm)

MAJOR DIVISION

GROUP SYMBOL

TYPICAL DESCRIPTION

GW

WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES, LITTLE OR NO FINES

GP

POORLY GRADED GRAVELS, GRAVEL-SAND
MIXTURES, LITTLE OR NO FINES

NOT MEETING ABOVE REQUIREMENTS

GM

SILTY GRAVELS, GRAVEL-SAND- SILT MIXTURES

ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 4

GC

CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES

ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 7

SW

WELL GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO FINES

SP

POORLY GRADED GRAVELS, GRAVEL- SAND MIXTURES, LITTLE OR NO FINES

NOT MEETING ABOVE REQUIREMENTS

SM

SILTY SANDS, SAND-SILT MIXTURES

ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 4

SC

CLAYEY SANDS, SAND-CLAY MIXTURES

ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 7

WL < 50%

ML

INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR, SILTY SANDS OF SLIGHT
PLASTICITY

WL < 50%

MH

INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS, FINE SANDY OR SILTY SOILS

WL < 30%

CL

INORGANIC CLAYS OF LOW PLASTICITY, GRAVELLY, SANDY OR SILTY CLAYS, LEAN
CLAYS

30% < WL < 50%

CI

INORGANIC CLAYS OF MEDIUM PLASTICITY, SILTY CLAYS

WL < 50%

CH

INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS

WL < 50%

OL

ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW PLASTICITY

CLEAN
GRAVELS
(TRACE OR NO
FINES)

DIRTY GRAVELS
(WITH SOME OR
MORE FINES)

CLEAN SANDS
(TRACE OR NO
FINES)

DIRTY SANDS
(WITH SOME OR
MORE FINES)

WL < 50%

LABORATORY CLASSIFICATION CRITERIA

Cu=

D60>4; CC= (D30)2 = 1 to 3
D10
D10 X D60

D60 >6; CC= (D30)2 = 1 to 3
D10 X D60
D10

CLASSIFICATION IS BASED UPON PLASTICITY CHART
(SEE BELOW)

WHENEVER THE NATURE OF THE FINES CONTENT HAS NOT
BEEN DETERMINED, IT IS DESIGNATED BY THE LETTER "F", E.G
SF IS A MIXTURE OF SAND WITH SILT OR CLAY

OH

ORGANIC CLAYS OF HIGH PLASTICITY

Pt

PEAT AND OTHER HIGHLY ORGANIC SOILS

HIGH ORGANIC SOILS

Cu=

STRONG COLOUR OR ODOUR, AND OFTEN FIBROUS TEXTURE

Plasticity Chart for Soil Passing 425 Micron Sieve

SOIL COMPONENTS
60

U.S STANDARD SIEVE SIZE

PASSING

RETAINED

76 mm

19 mm

COARSE

FINE

SAND

DEFINING RANGES OF PERCENTAGE BY WEIGHT OF
MINOR COMPONENTS

19 mm

4.75 mm

COARSE

4.75 mm

2.00 mm

MEDIUM

2.00 mm

425 µm

FINE

425 µm

PERCENT
35-50

AND

20-35

Y/EY

10-20

SOME

1-10

TRACE

WL = 50

50

DESCRIPTOR

CH

WL = 30

40

Plasticity Index, IP

GRAVEL

FRACTION

'A' Line
IP = 0.73 (WL - 20)
30

CL

CI

MH

20

75 µm

OL
FINES (SILT OR CLAY BASED ON
PLASTICITY)

CL-ML

OVERSIZED MATERIAL

ROUNDED OR SUBROUNDED: COBBLES 76 mm TO 200 mm
BOULDERS > 200 mm

AMEC Earth & Environmental
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OH

10

75 µm

NOT ROUNDED:
ROCK FRAGMENTS > 76 mm
ROCKS > 0.76 CUBIC METRE IN
VOLUME

ML

0
0

10

20

30

40

50

60

Liquid Limit, WL

70

80

90

100

Note 1: Soils are classified and described according to their engineering properties
and behaviour.
Note 2: The modifying adjectives used to define the actual or estimated percentage
range by weight of minor components are consistent with the Canadian Foundation
Engineering Manual ( 4th Edition, Canadian Geotechnical Society, 2006.)

APPENDIX C
REPORT LIMITATION

REPORT LIMITATIONS
The conclusions and recommendations given in this report are based on information determined
at the testhole locations. The information contained herein in no way reflects on the
environmental aspects of the project, unless otherwise stated. Subsurface and groundwater
conditions between and beyond the testholes may differ from those encountered at the testhole
locations, and conditions may become apparent during construction, which could not be
detected or anticipated at the time of the site investigation. It is recommended practice that the
Geotechnical Engineer be retained during the construction to confirm that the subsurface
conditions across the site do not deviate materially from those encountered in the testholes.
The design recommendations given in this report are applicable only to the project described in
the text, and then only if constructed substantially in accordance with the details stated in this
report. Since all details of the design may not be known, we recommend that we be retained
during the final design stage to verify that the design is consistent with our recommendations,
and that assumptions made in our analysis are valid.
The comments made in this report relating to potential construction problems and possible
methods of construction are intended only for the guidance of the designer. The number of
testholes may not be sufficient to determine all the factors that may affect construction methods
and costs. For example, the thickness of surficial topsoil or fill layers may vary markedly and
unpredictably. The contractors bidding on this project or undertaking the construction should,
therefore, make their own interpretation of the factual information presented and draw their own
conclusions as to how the subsurface conditions may affect their work. This work has been
undertaken in accordance with normally accepted geotechnical engineering practices. No other
warranty is expressed or implied.
The benchmark and elevations mentioned in this report were obtained strictly for use by this
office in the geotechnical design of the project. They should not be used by any other party for
any other purpose.
Any use which a third party makes of this report, or any reliance on or decisions to be made
based on it, are the responsibility of such third parties. AMEC accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on
this report.

AMEC Earth & Environmental

