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FOUNDATION INVESTIGATION REPORT
HIGH FILLS AT MERRITT ROAD INTERCHANGE
HIGHWAY 406 TWINNING
ONTARIO
AGREEMENT No. 2008-E-0016, W.P. 280-99-00, GEOCRES No.: 30M3-252

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation for the proposed
high fill embankments at the Merritt Road Interchange. The project area is located at the existing
at grade intersection of Highway 406 and Merritt Road in the City of Thorold, Ontario.

Preliminary and detailed foundation investigations were conducted for the Merritt Road Underpass
and the factual data from these investigations have been used as general reference for the
preparation of this report.

The purpose of this investigation was to explore the subsurface conditions at the site and based on
the data obtained, to provide a borehole location plan, records of boreholes, stratigraphic profile
and cross-sections, laboratory test results and a written description of the subsurface conditions. A
model of the subsurface conditions was developed from the data obtained.

Terraprobe conducted the investigation as a sub-consultant to Giffels Associates Ltd./IBI Group,
under the Ministry of Transportation Ontario (MTO) Agreement Number 2008-E-0016.

The following documents are referenced in the preparation of this report:

e Peto MacCallum Ltd., “Preliminary Foundation Investigation and Design Report for
Merritt Road Underpass”, Highway 406 Four-Laning, G.W.P. 280-99-00, City of Thorold,
Ontario, GEOCRES 30M03-233, dated November 20, 2008.

e Peto MacCallum Ltd., “Foundation Investigation and Design Report for Merritt Road
Underpass, Site No. 34-460”, Highway 406 Four-Laning, G.W.P. 280-99-00, City of
Thorold, Ontario, GEOCRES 30M03-240, dated April 06, 2009.
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2 SITE DESCRIPTION & PHYSIOGRAPHY

The site is located at the existing intersection of Highway 406 and Merritt Road in the City of
Thorold, Regional Municipality of Niagara. The Merritt Road underpass is currently under
construction approximately 30 m north of this intersection.

The topography is generally flat with scattered man-made high ground areas in the vicinity of the
proposed bridge approaches. Vegetation at this site consists primarily of deciduous trees and wild
bush.

The site is located between the Niagara Escarpment and Lake Erie in the physiographic region of
Southern Ontario referred to as the Haldimand Clay Plain. The Haldimand Clay Plain is best
described as falling into a series of parallel belts with the highest ground adjacent to the
Escarpment. Generally this region is flat and poorly drained although it includes several distinctive
landforms such as dunes, cobble, clay and sand beaches, limestone pavements and back-shore
wetland basins™.

The Niagara Region is underlain by a sequence of very gently south-dipping dolostones,
limestones, shales and sandstones overlying Precambrian basement rock. The key elements in the
bedrock geology of the region are the multiple layers of softer sedimentary limestones, shale,
sandstone and dolostone.

The bedrock unit at this site is the Salina Formation of Upper Silurian Age?. This unit consists
essentially of easily weathered, grey, very finely crystalline, laminated argillaceous dolostone with
grey, calcareous shale partings and gypsum veins and lenses of varying thicknesses.

3 SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing for this project were carried out between August 31 and
September 10, 2009 and consisted of drilling and sampling thirty nine boreholes to depths ranging
from 3.5 m to 15.3 m. The approximate borehole locations are shown on the attached Borehole
Locations and Soil Strata Drawing in Appendix D.

The borehole locations were marked in the field by surveyors from Callon Dietz Inc. who also
provided Terraprobe with their coordinates and geodetic elevations. Utility clearances were
obtained by Terraprobe prior to drilling.

Samples of the overburden soils were obtained at selected intervals using a split spoon sampler in
conjunction with Standard Penetration Testing (SPT), as specified in ASTM Method D1586. In the
cohesive (clayey) deposits the undrained shear strength of the soil was measured in-situ by means
of field vane tests using an MTO type field vane. Relatively undisturbed soil samples were also
collected with thin-walled Shelby Tube samplers.

! Chapman and Putnam, “The Physiography of South Ontario”, 3" Edition, 1984.
2 Ontario Division of Mines, “Quaternary Geology Of The Welland Area”, Preliminary Map P.796, 1972.

ig Terraprobe Inc. 2
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Ground water conditions in the open boreholes were observed throughout the drilling operations
and either standpipe piezometers or monitoring wells were installed in selected boreholes to permit
longer term ground water level monitoring. The standpipe piezometers consisted of 19 mm
diameter PVC pipe with a slotted screen enclosed in sand and the monitoring wells consisted of
50 mm diameter PVC pipe with a slotted screen enclosed in sand. The remaining boreholes were
abandoned in accordance with MOE Regulation 903 by sealing/grouting with a clay slurry mixture
after drilling was complete.

The locations and completion details of the piezometers are shown in Tables 3.1 and 3.2.

Table 3.1 — Piezometer Installation Details (South East Quadrant)

Piezometer Details

Piezometer Tip Depth/

Location Elevation Completion Details
(m)
SEW 4.6/174.1 Piezometer with 1.5 m slotted screen installed with filter sand to 2.4 m
10+200CL ’ ' and bentonite seal from 2.4 m to ground surface.
c1 4.0/174.5 Piezometer with 1.5 m slotted screen installed with filter sand to 2.1 m

and bentonite seal from 2.1 m to ground surface.

Piezometer with 1.5 m slotted screen installed with filter sand to 1.2 m

€2 3.0/175.4 and bentonite seal from 1.2 m to ground surface.
SEW Piezometer with 1.5 m slotted screen installed with filter sand to 4.3 m,
6.1/172.8 bentonite seal from 4.3 m to 3.4 m, silty clay cuttings from 3.4 m to 0.6 m
10+300CL ;
and bentonite seal from 0.6 m to ground surface.
SEW 6.1/173.0 Monitoring well with 3.0 m slotted screen installed with filter sand to 2.6 m
10+350Rt. ) ) and bentonite seal from 2.6 m to ground surface.
WN 10.7/169.7 Monitoring well with 3.0 m slotted screen installed with filter sand to
10+000Rt. ' ’ 6.9 m, bentonite seal from 6.9 m to ground surface.

Piezometer with 1.5 m slotted screen installed with filter sand to 3.6 m,

WN 5.8/175.0 bentonite seal from 3.6 m to 3.4 m, silty clay cuttings from 3.4 m to 0.3 m
10+050CL ;
and bentonite seal from 0.3 m to ground surface.
EWN Piezometer with 1.5 m slotted screen installed with filter sand to 3.4 m,
5.2/173.5 bentonite seal from 3.4 m to 2.4 m, silty clay cuttings from 2.4 m to 0.6 m
10+150CL ;
and bentonite seal from 0.6 m to ground surface.
Piezometer with 1.5 m slotted screen installed with filter sand to 1.2 m
C3 3.0/176.0 .
and bentonite seal from 1.2 m to ground surface.
Piezometer with 1.5 m slotted screen installed with filter sand to 1.2 m
C4 3.0/175.8 .
and bentonite seal from 1.2 m to ground surface.
MR Piezometer with 1.5 m slotted screen installed with filter sand to 11.9 m,
13.7/172.5 bentonite seal from 11.9 m to 11.0 m, silty clay cuttings from 11.0 m to
10+075Lt. .
0.9 m and bentonite seal from 0.9 m to ground surface.
MR 13.7/171.7 Monitoring well with 1.5 m slotted screen installed with filter sand to
10+100CL ' ) 11.6 m and bentonite seal from 11.6 m to ground surface.
MR Piezometer with 1.5 m slotted screen installed with filter sand to 4.9 m,
6.7/173.3 bentonite seal from 4.9 m to 4.0 m, silty clay cuttings from 4.0 mto 0.9 m
10+150Lt. ;
and bentonite seal from 0.9 m to ground surface.
od
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Table 3.2 — Piezometer Installation Details (North West Quadrant)

Piezometer Details
Piezometer Tip Depth/
Location Elevation Completion Details
(m)
NEW Piezometer with 1.5 m slotted screen installed with filter sand to 3.4 m,
10+350CL 5.2/175.7 bentonite seal from 3.4 m to 2.4 m, silty clay cuttings from 2.4 m to 0.9 m
and bentonite seal from 0.9 m to ground surface.
NW Piezometer with 1.5 m slotted screen installed with filter sand to 3.4 m,
10+000Rt 5.2/175.0 bentonite seal from 3.4 m to 2.4 m, silty clay cuttings from 2.4 mto 0.9 m
) and bentonite seal from 0.9 m to ground surface.
NE 8.7/171.5 Monitoring well with 3.0 m slotted screen installed with filter sand to 5.0 m
10+450CL ’ ’ and bentonite seal from 5.0 m to ground surface.
ES 13.0/171.9 Monitoring well with 3.0 m slotted screen installed with filter sand to 9.8 m
10+000Rt. ' ' and bentonite seal from 9.8 m to ground surface.
ES 12.2/173.7 Piezometer with 1.5 m slotted screen installed with filter sand to 10.0 m
10+050CL ' ) and bentonite seal from 10.0 m to ground surface.
EWS Piezometer with 1.5 m slotted screen installed with filter sand to 3.7 m,
10+100Rt 5.7/175.0 bentonite seal from 3.7 m to 3.4 m, silty clay cuttings from 3.4 m to 0.3 m
) and bentonite seal from 0.3 m to ground surface.
EWS Piezometer with 1.5 m slotted screen installed with filter sand to 2.4 m,
10+150CL 4.6/176.5 bentonite seal from 2.4 m to 2.1 m, silty clay cuttings from 2.1 m to 0.3 m
and bentonite seal from 0.3 m to ground surface.
WS Piezometer with 1.5 m slotted screen installed with filter sand to 5.5 m,
10+025CL 7.6/172.6 bentonite seal from 5.5 m to 5.2 m, silty clay cuttings from 5.2 m to 0.3 m
and bentonite seal from 0.3 m to ground surface.
MR Monitoring well with 1.5 m slotted screen installed with filter sand to
9+850Rt 6.1/173.7 4.3 m, bentonite seal from 4.3 m to 4.0 m, silty clay cuttings from 4.0 m to
) 0.3 m and bentonite seal from 0.3 m to ground surface.
Piezometer with 1.5 m slotted screen installed with filter sand to 7.0 m,
MR 9.1/171.1 bentonite seal from 7.0 m to 6.7 m, silty clay cuttings from 6.7 m to 0.6 m,
9+950Rt. ’ ’ bentonite seal from 0.6 m to 0.3 m and a flush mounted well cap at
ground surface.

The drilling, sampling and in-situ testing operations were observed on a full time basis by members
of Terraprobe’s technical staff. Staff logged the boreholes and processed the recovered soil
samples for transport to Terraprobe’s Brampton laboratory for further examination and testing.

4 LABORATORY TESTING

The recovered soil samples were subjected to Visual Identification (V1) and natural moisture
content determination. Select samples were also subjected to a laboratory testing programme
consisting of gradation analysis and Atterberg Limits tests, consolidation tests, unit weight and
undrained shear strength testing with a laboratory vane. Unconfined compressive strength tests
were also conducted on selected Shelby tube samples. The results of this testing program are
shown on the Record of Borehole sheets in Appendix A and the figures in Appendix B.

‘?g Terraprobe Inc. 4

2 3



High Fills - Merritt Road Interchange, Highway 406 Twinning September 03, 2010
W.P. 280-99-00 File No. 1-09-4135

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendix A. Details of the encountered soil
and stratigraphy are presented in these appendices and on the “Borehole Locations and Soil Strata”
drawings in Appendix D. The previously drilled boreholes for the proposed new Merritt Road
bridge are presented in Appendix C.

An overall description of the stratigraphy of the current investigations is provided in the following
paragraphs under two sections viz. Merritt Road 1/C (South East Quadrant) and Merritt Road 1/C
(North West Quadrant). However, the factual data presented in the Record of Borehole Sheets
governs any interpretation of the site conditions.

In general, the south east quadrant of the site is underlain by topsoil, fill material consisting of
compact sand and gravel and firm to stiff silty clay. These soils are further underlain by native
deposits of loose to dense silty sand to sandy silt, a major deposit of firm to hard silty clay and a
lower deposit of compact silt.

The north west quadrant of the site is underlain by topsoil, a flexible pavement, and fill material
consisting of loose to compact silt to sandy silt and firm to hard silty clay. Amorphous peat,
organic sandy silt and a layer of silty fine sand were encountered below the stockpile material at
Borehole ES 10+000Lt. These soils are further underlain by a major deposit of firm to hard silty
clay followed by a compact silt deposit.

5.1 Merritt Road I/C - South East Quadrant

5.1.1 Topsoil

The topsoil encountered in this area ranged in thickness from 50 mm to 205 mm. Topsoil thickness
may vary between and beyond the boreholes.

5.1.2 Fill = Sand and Gravel

Some of the boreholes were advanced through the shoulders of Merritt Road where they
encountered a layer of sand and gravel fill that extends to depths ranging from 0.4 m
(Elev. 180.4 m) to 0.8 m (Elev. 179.7 m) below ground surface.

The grain size distribution plot of a tested sample of this fill is presented in Figure B1-1. These
results show a grain size distribution consisting of 36% gravel, 41% sand, 19% silt and 4% clay
size particles.

In this fill the SPT ‘N’ values ranged from 11 to 19 blows for 0.3 m penetration indicating a
compact relative density. The moisture content of samples of the sand and gravel fill varies from
3% to 4% by weight.

%
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5.1.3 Fill - Silty Clay

Silty clay fill was encountered at this site extending to depths ranging from 0.3 m to 7.0 m below
ground surface or to elevations ranging from Elev. 180.1 m to Elev. 177.7 m. The fill generally
extends to a maximum depth of 0.7 m across the site but up to 7.0 m deep fill exists in the area of
an existing fill stockpile in the vicinity of the west bridge approach. The three boreholes that were
drilled through this stockpile are MR10+050CL, MR10+075Lt. and MR10+100CL.

The grain size distribution plots of tested samples of this fill are presented in Figures B1-2. These
results show a grain size distribution consisting of 0-24% gravel, 2-16% sand, 30-40% silt and
20-68% clay size particles. Zones of sandy and gravelly fill were also encountered in the fill
stockpile.

Samples were also subjected to Atterberg Limits tests and the results are presented in Figures B1-3.
The index values from these tests are summarized below:

Liquid Limit: 27-61%
Plastic Limit: 17-28%
Plasticity Index: 10-33%

Natural Moisture Content:  17-23%
These values indicate that the fill material has a low to high plasticity.

Standard Penetration tests in this silty clay fill gave ‘N’ values that ranged from 6 to 27 blows per
0.3 m penetration. Based on these results the silty clay fill is considered to have a firm to very stiff
consistency. The moisture content (by weight) of samples of this fill ranged from 11% to 26%.

5.1.4 Silty Sand to Sandy Silt

Silty sand to sandy silt deposits were encountered in this quadrant extending to depths ranging
from 0.7 m to 2.1 m below ground surface or to elevations ranging from 177.9 m to 176.8 m.

The grain size distribution plots of tested samples of these native soils are presented in
Figure B1-4. These results show a grain size distribution consisting of 0% gravel, 35-54% sand,
30-47% silt and 8-18% clay size particles.

The blow counts from Standard Penetration tests in this deposit ranged from 4 to 31 blows per
0.3 m penetration. Based on these results these soils are considered to have a loose to dense
relative density. The moisture content of samples from these strata ranged from 15% to 27% by
weight.

5.1.5 Silty Clay

A major silty clay deposit was encountered in all of the boreholes in this quadrant of the
interchange. This silty clay deposit was fully penetrated in Borehole WN10+000Rt. at a depth of
10.5 m (Elev. 169.9 m) below ground surface. In the remaining boreholes the investigations were
terminated in this layer.

A
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The grain size distribution plots of tested samples of the silty clay are presented in Figures B1-5 to
B1-10. These results show a grain size distribution consisting of 0-2% gravel, 0-5% sand, 30-66%
silt and 33-67% clay size particles.

Samples were also subjected to Atterberg Limits tests and the results are plotted on the plasticity
charts in Figures B1-11 to B1-16. The index values from these tests are summarized below:

Liquid Limit: 24-54%
Plastic Limit: 16-26%
Plasticity Index: 7-28%

Natural Moisture Content:  18-40%

These values are characteristic of clayey soils of generally low to intermediate plasticity with
infrequent zones of high plasticity.

Standard Penetration tests in this deposit yielded ‘N’ values ranging from 0 to 43 blows for 0.3 m
penetration and field vane tests gave in-situ undrained shear strengths ranging from 32 kPa to in
excess of 100 kPa. An unconfined compression test gave an undrained shear strength of 30 kPa
and laboratory vane tests on Shelby Tube samples gave undrained shear strengths ranging from
47 kPa to 67 kPa. These values indicate that the consistency of the silty clay is generally firm to
hard.

The variation of undrained shear strength with depth is depicted in the attached plot of field vane
test results versus depth, Figure B1-18. There is a trend in the variation of shear strength with
depth. The upper portion of this deposit up to about Elev. 175.5m has a relatively higher
undrained shear strength i.e. in excess of 100 kPa. Below Elev. 175.5 m the undrained shear
strength decreases with depth and then begins to increase again below Elev. 172.0 m.

The results of the Atterberg Limits tests are also plotted against elevation (Figure B1-19). Up to
about Elev. 176.0 m the natural moisture content is at or close to the plastic limit. Below
Elev. 176.0 m the plot depicts a trend of increasing liquidity index with depth.

Four consolidation tests were also performed on relatively undisturbed samples retrieved from
Borehole SEW10+300CL, SEW10+350Rt., WN10+000Rt. and WN10+050CL and the results are
attached in Figures B1-20 to B1-31. Preconsolidation pressures were estimated from the
e-log p curves. Due to the rounded nature of the curves the preconsolidation pressures were also
assessed based on the “Work’ — method proposed by Becker et al. (1987).

A
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The details of the test results are summarized below.

Sample P
Borehole/Sample No. Depth/Elevation N Cc C: €
(m) (kPa)
SEW 10+300CL TW6 4.6/174.3 280 — 400 0.439 0.089 1.09
SEW 10+350Rt. TW6 4.6/174.5 300 — 420 0.177 0.029 0.65
WN 10+000Rt. TW7 6.0/174.4 240 — 330 0.549 0.114 1.14
WN 10+050CL TW6 4.6/176.2 280 — 300 0.211 0.049 0.64

Where: P. = Preconsolidation pressure

C. = Compression index

C; = Recompression index

e, = Initial void ratio
The field and laboratory data indicate that the silty clay deposit consists of a generally stiff to hard
overconsolidated desiccated crust that is estimated to extend to about Elev. 176.0 m. Below
Elev. 176.0 m the silty clay deposit is generally firm to very stiff.

516 Silt

A lower silt deposit was encountered in Borehole WN 10+000Rt. at a depth of 10.5m
(Elev. 169.9 m) and it extends to at least the termination depth of the borehole or deeper.

A sample of this soil was subjected to a grain size distribution test and the results are depicted on
the grain size distribution curve in Figure B1-17. These results show a grain size distribution
consisting of 0% gravel, 1% sand, 91% silt and 8% clay size particles.

A Standard Penetration test conducted in this deposit gave an ‘N’ value of 13 blows for 0.3 m
penetration indicating a compact relative density. The moisture content (by weight) of a sample of
the silt was 29%.

5.2 Merritt Road 1I/C — North West Quadrant

5.2.1 Topsoil

The topsoil encountered in this quadrant of the interchange ranged in thickness from 25 mm to
230 mm. Topsoil thickness may vary between and beyond the boreholes.

5.2.2 Flexible Pavement

Borehole MR 9+950 was located on the existing Ramp Hwy. 406 N - Merritt Road-W. The
borehole data indicates a flexible pavement consisting of 200 mm thick asphalt concrete underlain
by a layer of sand and gravel fill that extends to a depth of 0.6 m (Elev. 179.6 m) below ground
surface.

The grain size distribution plot of a sample of the sand and gravel fill is presented in Figure B2-1.
These results show a grain size distribution consisting of 21% gravel, 50% sand, 24% silt and 5%
clay size particles.

ig Terraprobe Inc. 8
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A Standard Penetration test conducted in this fill material gave an ‘N’ value of 16 blows for 0.3 m
penetration indicating a compact relative density. The moisture content of the sand and gravel fill
was 6% by weight.

5.2.3 Fill -Silt to Silty Sand

Fill material ranging from silt some sand to silty sand were encountered in this quadrant extending
to depths ranging from 0.7 m to 5.6 m below ground surface or to elevations ranging from 180.4 m
t0 179.2 m.

The grain size distribution plots of tested samples of this fill are presented in Figure B2-2. These
results show a grain size distribution consisting of 0% gravel, 12-56% sand, 30-72% silt and
13-16% clay size particles.

The blow counts from Standard Penetration tests in this deposit ranged from 6 to 19 blows per
0.3 m penetration. Based on these results the deposit is considered to have a loose to compact
relative density. The moisture content of samples from this stratum ranged from 9% to 23% by
weight.

5.2.4 Fill - Silty Clay

Silty clay fill was encountered at this site extending to depths ranging from 0.7 m to 7.0 m below
ground surface or to elevations ranging from Elev. 181.0 m to Elev. 177.9 m. There is an existing
fill stockpile in this quadrant and the fill depth ranges from about 5.6 m to 7.0 m. The boreholes
that were drilled through this stockpile are ES10+000Rt, ES10+050CL and MR9+900CL.

The grain size distribution plots of tested samples of this fill are presented in Figure B2-3. These
results show a grain size distribution consisting of 0-6% gravel, 3-17% sand, 38-49% silt and
28-59% clay size particles.

A sample of the fill material was also subjected to Atterberg Limits tests and the results are
presented in Figure B2-4. The index values from these tests are summarized below:

Liquid Limit: 27-43%
Plastic Limit: 16-24%
Plasticity Index: 11-19%

Natural Moisture Content:  13-20%
These values are characteristic of clayey soils of low to intermediate plasticity.

Standard Penetration tests in this silty clay fill gave ‘N’ values that ranged from 4 to 34 blows per
0.3 m penetration. Based on these results the silty clay fill is considered to have a firm to hard
consistency. The moisture content (by weight) of samples of this fill generally ranged from 13% to
38% and a value of 45% was obtained where the sampled material contained organics.

%
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5.2.5 Peat, Organic Sandy Silt and Silty Fine Sand

A 0.8 m thick layer of amorphous peat was encountered below the stockpile material in Borehole
ES10+000Lt. The peat extends to a depth of 6.4 (Elev. 178.6 m) and is further underlain by a
300 mm thick layer of organic sandy silt that extends to a depth of 6.7 m (Elev. 178.3 m).

The peat and organic silt in Borehole ES10+000Lt. are underlain by a 300 mm thick layer of wet
silty fine sand that extends to a depth of 7.0m (Elev. 178.0 m).

A Standard Penetration test in these strata gave an ‘N’ value of 20 blows per 0.3 m penetration.
Based on these results the peat is considered to have a very stiff consistency. The moisture content
(by weight) of samples of these soils ranged from 20% to 66%.

5.2.6 Silty Clay

A major silty clay deposit was encountered in all of the boreholes in this quadrant of the
interchange.  This silty clay deposit was fully penetrated in Boreholes NE10+450CL and
MR9+950Rt. at depths of 8.9 m (Elev. 171.3 m) and 8.7 m (Elev. 171.5 m) respectively. In the
remaining boreholes the investigations were terminated in this layer.

The grain size distribution plots of tested samples of the silty clay are presented in Figures B2-5 to
B2-9. These results show a grain size distribution consisting of 0% gravel, 0-14% sand, 31-69%
silt and 31-69% clay size particles.

Samples were also subjected to Atterberg Limits tests and the results are plotted on the plasticity
charts in Figures B2-10 to B2-14. The index values from these tests are summarized below:

Liquid Limit: 26-47%
Plastic Limit: 16-24%
Plasticity Index: 10-27%

Natural Moisture Content:  19-35%
These values are characteristic of clayey soils of generally low to intermediate plasticity.

Standard Penetration tests in this deposit yielded ‘N’ values ranging from 1 to 55 blows for 0.3 m
penetration and field vane tests gave in-situ undrained shear strengths ranging from 32 kPa to in
excess of 100 kPa. An unconfined compression test gave an undrained shear strength of 33 kPa
and laboratory vane tests on Shelby Tube samples gave undrained shear strengths ranging from
30 kPa to 56 kPa. These values indicate that the consistency of the silty clay is generally firm to
hard.

The variation of undrained shear strength with depth is depicted in the attached plot of field vane
test results versus depth, Figure B2-16. There is a trend in the variation of shear strength with
depth. The upper portion of this deposit up to about Elev. 175.5m has a relatively higher
undrained shear strength i.e. in excess of 100 kPa. Below Elev. 175.5 m the undrained shear
strength decreases then increases again below Elev. 172.0 m.

A
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The results of the Atterberg Limits tests are also plotted against elevation (Figure B2-17). Up to
about Elev. 177.0 m the natural moisture content is at or close to the plastic limit. Below
Elev. 177.0 m the plot indicates a trend of increasing liquidity index.

Three consolidation tests were also performed on relatively undisturbed samples retrieved from
Borehole MR9+850Rt., NE10+450CL and EWS10+100Rt. and the results are attached in
Figures B2-18 to B2-26. Preconsolidation pressures were estimated from the e-log p curves. Due
to the rounded nature of the curves the preconsolidation pressures were also assessed based on the
‘“Work’” — method proposed by Becker et al. (1987). The details of the test results are summarized
below.

Sample =
Borehole/Sample No. Depth/Elevation c Ce C €o
(m) (kPa)
MR 9+850Rt. TW7 6.0/173.8 280 0.478 0.091 1.06
NE 10+450 CL TW8 7.6/172.6 190 — 220 0.254 0.045 0.68
EWS 10+100Rt. TW7 6.0/174.7 290 — 400 0.433 0.073 0.99
Where: P. = Preconsolidation pressure

C. = Compression index

C, = Recompression index

e, = Initial void ratio
The field and laboratory data indicate that the silty clay deposit consists of a generally stiff to hard
overconsolidated desiccated crust that is estimated to extend to about Elev. 176.5m. Below
Elev. 176.5 m the silty clay deposit is generally firm to very stiff.

527 Silt

A lower silt deposit was encountered in Boreholes NE 10+450CL and MR 9+950Rt at depths of
8.9 m (Elev. 171.3 m) and 8.7 m (Elev. 171.5 m) respectively. The silt deposit extends to at least
the termination depths of the boreholes or deeper.

A sample of this soil was subjected to a grain size distribution test and the results are depicted on
the grain size distribution curve in Figure B2-15. These results show a grain size distribution
consisting of 1% gravel, 1% sand, 91% silt and 7% clay size particles.

Standard Penetration tests conducted in this deposit gave ‘N’ values that ranged from 7 to 32 blows
for 0.3 m penetration indicating a compact relative density. The moisture content (by weight) of a
sample of the silt was 23%.

ig Terraprobe Inc. 11
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5.3 Water Levels

A standpipe piezometer was installed in selected boreholes. The water level readings measured on
separate visits made after the completion of drilling are presented in Table 5.2.

Table 5.2 — Water Level Measurements (South East Quadrant)

Water Levels
Borehole Date Depth (m) Elevation (m)
SEW September 09, 2009 3.7 175.0
10+200CL | September 10, 2009 3.0 175.7
September 09, 2009 Dry -
c1 September 10, 2009 Dry -
September 11, 2009 Dry -
September 15, 2009 2.4 176.1
September 09, 2009 1.2 177.2
c2 September 10, 2009 1.3 177.1
September 11, 2009 1.3 177.1
September 15, 2009 1.4 177.0
SEW September 09, 2009 1.4 1775
10+300CL September 10, 2009 1.3 177.6
September 15, 2009 1.0 177.9
SEW September 09, 2009 55 173.6
10+350Rt. September 11, 2009 54 173.7
September 15, 2009 5.0 174.1
September 09, 2009 2.4 178.0
WN September 10, 2009 25 177.9
10+000Rt. | September 11, 2009 25 177.9
September 15, 2009 2.6 177.8
WN September 09, 2009 4.6 176.2
10+050CL September 11, 2009 3.9 176.9
September 15, 2009 3.9 176.9
EWN September 09, 2009 4.8 173.9
10+150CL September 10, 2009 4.7 174.0
September 15, 2009 4.6 174.1
September 09, 2009 2.8 176.2
c3 September 10, 2009 2.7 176.3
September 11, 2009 2.2 176.8
September 15, 2009 2.1 176.9
September 09, 2009 Dry -
ca September 10, 2009 Dry -
September 11, 2009 Dry -
September 15, 2009 Dry -
September 09, 2009 7.2 179.0
MR September 10, 2009 7.0 179.2
10+075Lt. September 11, 2009 6.9 179.3
September 15, 2009 6.8 179.4
MR September 09, 2009 12.3 1731
10+100CL September 11, 2009 12.3 173.1
September 15, 2009 10.3 175.1
MR Destroyed by
10+150Lt. Construction Activity i j

ég Terraprobe Inc. ’
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Table 5.2 — Water Level Measurements (North West Quadrant)

Water Levels
Borehole Date Depth (m) Elevation (m)
NEW September 10, 2009 4.9 176.0
10+350CL September 11, 2009 4.3 176.6
September 15, 2009 4.2 176.7
NW September 10, 2009 Dry -
10+000Rt September 11, 2009 Dry -
) September 15, 2009 4.4 175.8
e | Spemberiozee T e e
eptember 11, . .
10+450CL | gohiember 15, 2009 15 178.7
ES September 10, 2009 12.6 172.3
10+000Rt September 11, 2009 12.0 172.9
) September 15, 2009 11.2 173.7
ES September 10, 2009 12.3 173.6
10+050CL September 11, 2009 12.3 173.6
September 15, 2009 12.2 173.7
EWS September 10, 2009 Dry -
10+100Rt September 11, 2009 Dry -
" | September 15, 2009 Dry -
EWS September 10, 2009 Dry -
10+150CL September 11, 2009 Dry -
September 15, 2009 Dry -
WS September 10, 2009 7.9 172.3
10+025CL September 11, 2009 7.3 172.9
September 15, 2009 6.6 173.6
MR September 10, 2009 6.0 173.8
9+850Rt September 11, 2009 4.6 175.2
’ September 15, 2009 3.9 175.9
MR Destroyed by ) )
9+950Rt. Construction Activity

The groundwater table was estimated based on the recorded water levels in standpipe piezometers,
our review of moisture contents of the retrieved samples and the change in colour of the soil matrix

from brown to grey.

This interpretation indicates a groundwater table that is estimated to range between Elev. £176.0 m
and Elev. £177.0 m. Perched water can also be expected to occur where permeable layers of sands
and silts and sand and gravel are underlain by relatively impermeable silty clay layers.

All ground water observations at this site are short term and the levels are expected to fluctuate
seasonally and after severe weather events.

”’g Terraprobe Inc.
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54 Miscellaneous

The drilling, sampling and in-situ testing operations were conducted with track and truck mounted
drill rigs owned and operated by Groundworks Drilling Limited of Toronto, Ontario, DBW Drilling
Limited of Ajax, Ontario and Determination Drilling & Soil Investigations of Hamilton, Ontario.
The boreholes were advanced using both solid stem and hollow-stem auger drilling techniques.

Messrs. Sajjad Shah, E.IT, Marc Paoliello, E.IT, and Bob Racher, C.E.T., carried out the field

supervision. The laboratory testing was performed at Terraprobe’s Brampton laboratory and the

Mississauga laboratory of Golder Associates. The report was written by Rehman Abdul, P.Eng.
and reviewed by Michael Tanos, P.Eng.

Pl A

Prepared by:
R. Abdul, P.Eng.,
Senior Geotechnical Engineer

R.A. ABDUL

fosfasiv

Report Reviewed by:
Michael Tanos, P.Eng.,
Review Principal
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TQ CAUSE A STANDARD S1mm O.D. SPLIT BARREL
BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 53.5kg. FALLING FREELY 4,

DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION ACHIEVED.

AVERAGE N VALUE IS DENOTED THUS R.

SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (5irmm O.D. 65" CONE ANGLE) DRIVEN BY 475) IMPACT
ENERGY ON A" SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m ADVANCE OF THE
CONICAL POINT INTC THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPQOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COHESIVE SOILS ARE DESCRIBED GN THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (c,) AS FOLLOWS:

[ Cu (kP8)

I 0
{

-12 1226 25=50 50—100 100 -X0 >200
VERY

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

[ W EOWSIm | 0-5

5~10 10 -3C

[ VERYIOOSE |

[

30-50

>50

ROCKS ARE DESCRIBED BY THEIR COMPQOSITION AND STRUCTURAL FEATURES ANDVOR STRENGTH.

RECOVERY. SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE

CORING RUN.

: MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE
CORING RUN. THE ROCK QUALITY DESIGNATION (RQD). FOR MODIFIED RECOVERY 1S:

[ RQD (%) | 0-25 I 0-75__ | 75-90 [ @-100 |
[ VERYPOOR | POOR_ | TAIR ] GOOU__ | EXCELENT |
JOINTING AND BEDDING:
SPACING S0 50— 300mm 0.3m - 1m 1m - 3mn >3
JOINTING VERY CLOSE CLOSE KOD. CLOSE WIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUR THICR VERV THICK
ABBREVIATIONS AND SYMBOLS
FIELD SAMPLUING MECHANICAL PROPERTIES OF SOIL
§5  SPUT SFOON TP THINWALL PISTON m, et COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE OS5 OSTERSEAG SAMPLE Ce 1 COMPRESSION INDEX
ST SLOTTED TUBE SAMPLE RC ROCK CORE Cs 1 SWELLING INDEX
8BS  BLOCK SAMPLE P TWADVANCED HYDRAULICALLY C. 1 RATE OF SECONDARY CONSOUIDATION
CS  CHUNK SAMPLE PM TWADVANCED MANUALLY C. s COEFFICIENT OF CONSOLIDATION
TW  THINWALL OPEN FS FOIL SAMPLE H m DRAINAGE PATH
T. 1 TIME FACTOR
STRESS AND STRAIN u % DEGREE OF CONSOLIDATION
U, PORE WATER PRESSURE de kP2 EFFECTIVE OVERBURDEN PRESSURE
fe 1 PORE PRESSURE RATIO o KPa PRECONSOLIDATION PRESSURE
a KPa  TOTAL NORMAL STRESS w  kPa SHEAR STRENGTH
P KPa  EFFECTIVE NORMAL STRESS ¢ ks EFFECTIVE COHESION INTERCEPT
T KPa  SHEAR STRESS P EFFECTIVE ANGLE OF INTERNAL FRIGFION
o.ono  KPa  PRINCIPAL STRESSES ¢, ka APPARENT COHESION INTERCERT
€ %  LINEAR STRAIN bu -t APPARENT ANGLE OF INTERNAL FRICTION
Py %  PRINCIPAL STRANS tw  ¥Pa RESIDUAL SHEAR STRENGTH
E Ka MODULUS OF LINEAR DEFORMATION .  iPa REMOULDED SHEAR STRENGTH
G KPa MODULUS OF SHEAR DEFORMATION s 1 SENSITIVITY =¢, /¢,
u i COEFFICIENT OF FRICTIGN
PHYSICAL PROPERTIES OF SOIL
0, kg/m®  DENSITY OF SOLID PARTICLES a 1%  VOIDRATIO i 1%  VOIDRATIO IN DENSEST STATE
T kNAn: UNIT WEIGHT OF SOUD PARTICLES n 1%  POROSITY | . DENSITY INDEX = Smac—€
pe  kgm®  DENSITY OF WATER ° Fawper-wy
T KT UNIT WEIGHT OF WATER w 1%  WATER CONTENT I} mm  GRAINDIAMETER
P kgm®  DENSITY OF SGIL S %  DEGREE OF SATURATION D. fm  nPERCENT - DIAMETER
T KM UNITWEIGHT OF SOIL w % LIQUID LMIT C. 1 UNIFORMITY COEFFICIENT
pa kg DENSITY OF DRY SOIL we % PLASTICUMIT h m HYDRAULIC HEAD OR POTENTIAL
e WKW UNITWEIGHT OF DRY SOIL w %  SHRINKAGE LIMIT q nfés  RATE OF DISCHARGE
P kg DENSITY OF SATURATED SOIL le % PLASTICITY INDEX = (w - we} v ms  DISCHARGE VELOCITY
Yoo KN UNIT WEIGHT OF SATURATED SOIL L 1 LIQUIDITY INDEX = {w - wele i 1 HYDRAUUC GRADIENT
o kgm'  DENSITY OF SUBMERGED SOIL i 1 CONSISTENCY INDEX = {w - w¥le Kk mis HYDRAUUIC CONDUCTITY
Y KU UNIT WEIGHT OF SUBMERGED SOIL Guex L% VOIDRATIO INLOOSEST STATE i UM’ SEEPAGE FORCE



LIMITATIONS AND RISK

Pracadiirac
Hroceaures

The soil conditions were confirmed at the borehole and test pit iocations only and conditions
may vary between and beyond the boreholes. The boundaries between the various strata as
shown on the logs are based on non-continuous sampling. These boundaries represent an

inferred transition between the various strata, rather than a precise plane of stratigraphic
change.

This investigation has been carried out using investigation techniques and engineering
analysis methods consistent with those ordinarily exercised by Terraprobe and other
engineering practitioners, working under similar conditions and subject to the time, financial
and physical constraints applicable to this project. The discussions and recommendations
that have been presented are based on the factual data obtained.

It must be recognized that there are special risks whenever engineering or related disciplines
are applied to identify subsurface conditions. Even a comprehensive sampling and testing
programme implemented in accordance with the most stringent fevel of care may fail to
detect certain conditions. Terraprobe has assumed for the purposes of providing design
parameters and advice, that the conditions that exist between sampling points are similar to
those found at the sample locations. The conditions that Terraprobe has interpreted to exist
between sampling points can differ from those that actually exist.

It may not be possible to drill a sufficient number of boreholes or sample and report them in a
way that would provide all the subsurface information that could affect construction costs,
techniques, equipment and scheduling. Contractors bidding on or undertaking work on the
project should be directed to draw their own conclusions as to how the subsurface conditions
may affect them, based on their own investigations and their own interpretations of the

factual investigation results, cognizant of the risks implicit in the subsurface investigation
activities.

Changes In Site And Scope

It must be recognized that the passage of time, natural occurrences, and direct or indirect
human intervention at or near the site have the potential to alter subsurface conditions.
Groundwater levels are particularly susceptible to seasonal fluctuatioris.

The design advice is based on the factual data obtained from this investigation made at the
site by Terraprobe and are intended for use by the owner and its retained designers in the
design phase of the project. If there are changes to the project scope and development
features, or there is any additionai information reievant to the interpretations made of the
subsurface information, the geotechnical design parameters and comments relating to
constructibility issues and quality control may not be relevant or complete for the revised

project. Terraprobe should be retained to review the implications of such changes with
‘respect to the contents of this report

This report was prepared for the express use of the Ministry of Transportation, its retained
design consultants and Giffels Associates Ltd./IBI Group. it is not for use by others. This
report is copyright of Terraprobe Inc. and no part of this report may be reproduced by any
means, in any form, without the prior written permission of Terraprobe Inc. The Ministry of

Transportation, its retained design consuitants and Giffels Associates Ltd/IBI Group, are
authorized users,
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RECORD OF BOREHOLE No SEW 10+200 CL 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords; N47659823 E:326771.7 ORIGINATED BY _ 55
DIST HWY _406 BOREHOLE TYPE _ Sclid Stem Augers COMPILED BY DB
DATUM _Geodelic DATE 09.02.09 CHECKED BY RA
TYNAMIC GUNE PENETRATION
SOIL PROFILE SAMPLES « u RESISTANCEPLOT&_- NATURAL - REMARKS
Fuf 7 < PLASTIC MOISTURE uQuUo - L
= o |23 & 20 40 80 80 100 [UMT content  UMITE 20 &
] 9|« w (=2} = 1 L ! ! L - w w, | 3% | GRANSIZE
a8l w | 2|25} & [SHEARSTRENGTHEkPa =
ELEV DESCRIPTION = & z |2 = b Qe GISTRIBUTION
BEPTH s Sir|F S 8| £ |© UNCONFINED + FIELD VANE ¥ ()
1= E|EC| @ e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
178.7} Ground Surface Y 20 40 B0 80 100 ¢ 20 30 knm® fGR BA S OL
y 100mm TOPSQIL oo
01+ “FiLL - Sty Clay, trace sand, frace 1| ss 1 10
rootlets, stiff, brown, damp
178.0 178
a7
SILTY CLAY b
trace sand, 2788 | 2
siiff to very sliff,
brown to 4.0m, grey balow,
damp to maist 3 s8 14 177
2| ss | 23 [ 1] b | 0 1 49 50
|4 176
51 ss | 20
175
ﬁm1 to stiff
6| ss | 4 174 } } 0 4 50 46
172.9 173 T
58 End of Borehole

Borahole was dry (not stabiiized) and
hole open to full depth on completion.

“ Moved 1m away from original
location and drilied to 3.0m to obtain
TW sample at 3.0m.

Piezometsr installation consists of a
19mm diameler, Schedule 40 PVC
pipe with a 1.52m siotted screen.

Water Level Readings:

Date Depth(m)  Elavationjm)
Sep.09.04 37 175.0
Sep.10.08 3.0 175.7

+3 3. Numbers refer to

3%
. o o
Sensitivity STRAIN AT FAILURE
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@ Ministry of
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Ontaric
RECORD OF BOREHOLE No C1 1 0F 1 METRIC
W.P. 280-99-00 LOCATION Coords, N:4765568.0 E£:327000.6 CRIGINATED BY _S88
DIST HWY _406 BOREHOLE TYPE __Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.02.09 CHECKED BY RA
DYNAMIC CONE PENETRATICN
SOIL PROFILE SAMPLES o W JRESISTANCE PLOT NATURAL _ REMARKS
tel & PranC moisture HMOAP! - 2 A
5 " @ §o @ 20 40 60 B0 120 CONYENT g%
= z W, W GRAIN SIZE
z|4| w| 3 [ak| & [SsHEARSTRENGTHkPa i N T
ELEY DESCRIPTION = t |l 2lz2| & - ey DISTRIBUTION
DEPTH z % £ > 8 & g O UNCONFINED + FIELD VANE Y %)
1= Z [ZO| @ e QUCKTRIAXIAL X LABVANE WATER CONTENT (% -
178,51 Ground Surface W 20 4 60 B0 100 120 30 kim' |GR SA SU CL
1782 130mm TOPSOIL il
01 “Gccasionat sand pockets, 1| ss | ¥
trace rootleis 178
SILTY CLAY 2| ss | 18 P
firm to very stiff,
brown, damp to moist 177
3! 88 28
éreyfbrawn
a|ss | 19 176
5 58 12 o
176
174.2 o
4.3 End of Borehale
Borghole was dry (not stabilized} and
hole open to full depth on completion.
Pigzometer installation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slotted screen.
Water Level Readings:
Date Depth{m) Elevation(m)
Sep.0o.09 Dry -
Sep.10.09 Dry -
Sep.11.09 Ory -
Sep.15.09 2.4 178.1
4 3' w3, Numbars refer to o 3% STRAIN AT FAILURE

Sensitivity
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Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No G2 NMETRIC
W.P. 280-98-00 LOCATION Coords: N:4766023.8 E:326775.9 ORIGIMATED BY _ 55
BIST HWY _408 BOREHCLE TYPE _ Solid Stem Augers

DATUM _Geodetic

COMPILED BY D8

CHECKED BY RA

Borehole was dry (nol stabilized) and
hole spen to full depth on completion.

Piezomeater instailation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slotied screen.

Water Level Readings:

Date Depth{m} Elevation{m)
Sep.05.09 1.2 177.2
Sep.10.09 1.3 177.1
Sep.11.08 1.3 1774
Sep.15.09 14 177.0

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v E RESISTANCE PLOT - REMARKS
Eal| 5 = I A
5 o =5 @ 20 40 80 80 s 8
= w | % =£| = * L . L SE | GRANSIZE
ELEV BESCRIPTION & g A = % bat g SHEAR STRENGTH kiPa ey > | OISTRIBUTION
DEPTH 28| £ | |38 s |© UNCONRINED + FIELD VANE ¥ %)
£l = zZ |£°9] @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
178.4| Ground Surface w 20 40 6 8o GR SA S| GL
178.2 205mm 1 0PSOIL ==
0.2 FILL - Silly Ctay, trace sand, 55| 8 178
stiff, grey, damp
177.7
07
frequent silty fine sand seams and
pariings 55 | 16
- 177
SILTY CLAY
very sliff, brown, damp to moist S8 18
o 176
s8 23
85 | 20
1748 175
35 £nd of Borehcle

+ 3. % 3. Numbers refer to

Sensilivily

3%
o] STRAIN AT FAILURE
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Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No SEW 10+250 Lt 1 0F 1 METRIC
WP, 280-69-00 LOCATION Coords: N:47650320 E:326766.9 ORIGINATED BY __8S
DIsT HWY 406 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 08.03.09 CHECKED BY RA
SOIL PROFILE SAMPLES |, |G R G VEIRATION
i} = _ peasTic NATURAL oy = REMARKS
E21 0 Le © moisture NEHEEL - A
E o« 8 43( bS] @ 210 4]0 6}0 810 1('])0 CONTENT % Q GRAIN SIZE
o E]l =2 w, w W,
ELEY DESCRIPTION k g1k g 25| £ SHEAR STRENGTH kPa RS S g DISTRIBUTION
DEPTH 3 sl | 3 38| < [© UNCONFINED + FIELD VANE Y %)
ElF Z |g©°| @ [e quickTRIAXIAL x LagvaNg | WATER CONTENT (%)
178.6| Ground Surface w 20 a0 60 B0 100 10 20 30 k/m® fGR SA S CL
Eg S0mm TOPSOIL T
‘ SANDY SILT -trace to some clay, i 1 S8 7 o -0 36 47 18
{race grave!, lcose, brown, wet
177.9 178
07
SILTY CLAY b
occasional silt seams, 2 85 £
hard, brown to 2.9m, grey below,
damp {0 moist
? 177
3 85 32 o
s}
4 S8 3‘5 176
stiff to very stiff
5 S8 22 0 2 52 46
175
174
] 5S 12 o
] 1.8
173
172.7 ok
58 End of Barehcle
Borehele was dry (not stabilized) and
hole open to full depth on completion.
43 x 3; Numbers refer 10 o 3% STRAIN AT FAILURE

Sensilivity
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QOntario
RECORD OF BOREHOLE No SEW 10+250 Rt 1 OF 1 METRIC
WP 280-99-00 LOCATION Coords: MN:4765032.5 E:326765.5 ORIGINATED BY _8s
DIST HWY _406 BOREHOLE TYPE __Solid Stem Augers

DATUM _Geodetic

COMPILED BY DB
CHECKED BY RA

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, 4 |RESSTANGEPLOT —— NATURAL I [,
E w < PLASTIC MOISTURE LiQuiC| -
= w |25 B 20 40 & 80 100 |{UMT conrent UMITl 58 &
Sie wisg2l 2 L . L L i W w w | S8 | cransize
ELEV Etgpd iz |2a| 2 [SHEARSTRENGTHKPa —— o1 DISTRIBUTION
DEPTH DESCRIPTION Si2l 2| 3 [38| 5 |o unconrned  + FELD vaNE ¥ )
EtZ z % G| L le QUICKTRIAXIAL x LABVANE WATER CONTENT (%)
1786.6| Ground Surface w 20 40 60 80 100 10 20 30 kNim® [GR SA SI CL
176.4 205mm TOPSOIL —
02 SILTY SAND - gravelly, . 1 88 4
trace clay, trace organics,
1778 Ipose, brown, moist to wet 178
0.7
SILTY CLAY z ss 17 —- sampleqwet at 1.0m a
very stiff,
brown to 2.1m, grey below,
damp to moist
3|88 | 16 i e i 0 5 45 42
4 88 24 176 e
51 88 | 26 e
175
firm
42)
6! 88 7 ira t 0 3 30 67
172.8 173 i
58 End of Borehole

completion.

Water level at 4.4m (not stabilized)
and hole apen to full depth on

3 4 3. Numbers referlo

Sensilivity

%
o} STRAIN AT FAILURE



ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05M10/10

Sensitivity

Minisiry of i 2
Transgortalion Foundalion Design
Onlario

RECORD OF BOREHOLE No SEW 10+300 CL 1 OF 1 METRIC
wW.e. 280-99-00 LOCATION Coords: N:4765080.2 E:326758.9 ORIGINATED BY _BR
DIST HWY 406 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.02.08 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES u  [REEMIE SONE PE
ﬁ ol % = eLastic MHEE  wounf | & REMARKS
= wn |52 & 26 40 6 80 00 [UMT eonTent z 0 &
2le wi=g| = ! : . ! : Vi w w | 28 | cranszE
ELEV Elg| w3 tgg| 8 |SHEARSTRENGTHKPa S
DESCRIPTION =l = = < Z25 = — 00— DISTRIBUTION
DEPTH % 5 E = 8 ) 4>: O LUNCONFINED + FIELD VANE ’Y (%)
Bl 2 2] W {e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
178.9) Ground Surtace ‘” 2 40 60 80 100 1 0 e L
0.0
trace roatlets, firm 5 38 7 o
178
21 88 i6 ! °
“; sifi >
o 3 | s8 19% I { 0 1 66 33
177
fim {o stiff % %
o
SILTY CLAY - Irace sand, 41 88 9 >
weathered 1o 1.4m,
brown to 2.9m, grey below, ~< Q 176
damg to maist
& S5 o
+1.B
175
+1,7
42
6 | TW 174 t 183 o 2 37 &1
+‘i.6
1.3
173 t
7 58 2 e
1.0
172 f
171.6 422
73 End of Borehole
Water tevel at 5.9m (not siabilized)
and hole opan to full depth on
comgletion.
Plezometer installation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slotted screen.
Water Level Readings:
Date Depth{m) Etevation(m)
Sep.09.09 14 177.5
Sep.10.09 1.3 1776
Sep.15.09 1.0 1779
Consolidation test performed on
+ 3‘ XS: Numbers refer 1o 03% STRAIN AT FAILURE



Ministry of
Transportation

Foundation Design

ONTARIO MOT 1-09-4135 MERRITT RD 2.5PJ ONTARIO MOT.GDT 05/10/40

Ontaric
RECORD OF BOREHOLE No SEW 10+350 Lt 1 OF 1 METRIC
W.P. 280-98-00 LOCATION Coords: N4766119.2 E:326728.7 ORIGINATED BY _BR
DIST HWY 408 BOREHOLE TYPE _ Hollow Stem Augers COMPILED 8Y oa
DATUM _Geodelic DATE 09.02.09 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SQIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATURAL REMARKS
Wegl| T PLASTIC Liqui, =
2| ¢ Ly MOISTURE - 7 E& &
5. @ 56| @ 20 40 B0 80 100 CONTENT z@
ol Z =1 GRAIN SIZE
ELEV 2|¥W| w3 |a5| & [sHEAR STRENGTHkPa e b i g
DESCRIFTION Els| & T 1281 & | CISTRIBUTION
DEPTH 3| Z | 5 |28| £ |0 UNcoNFmED  + RELDVANE Y )
1z F |59 @ |e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
179.5| Ground Suiface w 20 40 80 80 100 10 20 30 w/m® [GR SA SI CL
176.3 180mm TOPSOIL =]
c.2 [l 1| ss E] o
SILTY SAND 179
trace 1o some clay,
loose, brown, moist (o wet
2| ss 7 o 0 54 30 16
1772.8 178
17 3185 | 22 o
SILTY CLAY
very sliff, brown, damp to moist
418 | 23 177 | 0 1 51 48
5| 8 | 22 o
176
ﬁ'rrn ta vary stiff
175
6| 88 | 10 f { 0 0 B0 40
174
o4
7 153 G
173
1.7
T
172.2 213
73 End of Borehole

Borehole was dry {not stabilized) and

nole open to full depth on completion.

+ 3. % 3: Numpgr_s refer to
Sensitivily

0% STRAIN AT FAILURE




Ministry of
Transportation

Foundation Design

ONTARIQ MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 08/10M0

Ontarig
RECORD OF BOREHOLE No SEW 10+350 Rt i OF 1 METRIC
W.P. 280-98-00 LOCATION Coords: N:4768123.7 E:3268734.7 ORIGINATED BY _BR
DIST HWY 408 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY DB
DATUM _Geadetic DATE 09.02.08 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |RESISTANCE PLOT
g ol = EsIS _ pLaSTIC SATER:  Lauo| | & REMARKS
= w123 8 20 40 60 80 pp |UMT Rl B &
S|l w = 2 > 1 | i f Y , w, 5 g GRAIN SIZE
|8} W o t2 5| 2 |SHEAR STRENGTH kPa
ELEY DESCRIPTION = e | 2|2 E —_— DISTRIBUTION
BEPTH = =i E | 3 25| £ [o unconFneD + FIELD VANE v )
£l = z |E9| U |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
172.1| Ground Surace u 20 40 80 &0 100 30 wim® [GR sa st cL
0.6 179
SILTY CLAY 1 58 7
trace sand to 0.7m depth,
firm to stiff, brown, damp to moist
2 S8 1 178
177.7
1.4 SILTY SAND
trace organics,
compact, brown / dark brown, wet 3 88 "
177.0
57 177
SILTY CLAY
very siiff, 4 | 88 16
brown o 5.6m, grey below,
damp to moist
— 176 —— fI0 58mM _[ﬂeﬂac? ery a{ B.0m
51 55 16 nAirst gtemp
175
>
firm to stiff -
G ™ PH X 202 0 1 63 36
= 174
2.0
+
__1.6
173
7 S5 7
2.0
+
178 172 T1.9
73 End of Borahgle
Borehole was dry (not stabilized) and
hole open to full depth on compietion.
Monitoring well instailation consists of
a 50mm diameler, Schedule 40 PVC
pipe with a 3.0m slolted screen.
Water Level Readings:
Date Depthim) Elevation{m)
Sep.02.09 85 1736
Sep.11.09 54 173.7
Sep.15.09 5.0 174.1
LCensolidation test performed on
TWE.
+ 3| x 3. Numbers refer to o) 3% STRAIN AT FAILURE

Sensitivily



ONTARIQ MOT 1.09-4135 MERRITT RD 2.GPJ ONTARIC MOT.GDT 05/0/10

@ Ministry of
Transportation

Foundation Design

Ontaric
RECORD OF BOREHOLE No WN 10+000 Rt 1 OF 1 METRIC
W.P. 280-69-00 LOCATION Coords: N:4766077.8 E€:328640.4 ORIGINATED BY _BR
DIST HWY 406 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY [ofz]
DATUM _Geadetic DATE 05.01.09 CHECKED BY RA
SOIL PROFILE SAMPLES | . w | RN i S ETRATION
5 E pLasTic WATURAL i = REMARKS
cEg2 o T MOISTURE  Sfect 4 T A
5 . @ g & @ 20 40 &0 80 00 CONTENT z %
= £l & W, w W, = GRAIN SIZE
ELEV Eldlw | 32| & |sHEAR STRENGTH KkPa - L z
DESCRIPTION -l s < =z = —_—— DISTRIBUTICN
DEPTH % 35 ﬁ > 8 o g O UNCONFINED + FIELD VANE 'Y )
1= 2 |E°] L ]e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
180.4| Ground Surface “ 20 40 80 80 100 0 20 30 knim* |GR sA sI L
00
FILL « Silty Clay, frace rocllets, 4 55 o
stiff, brown, damp 180
1787
0.7
SILTY CLAY
trace sand, Z 88
very stiff to hardg,
brown, damp to maist 179
3| 88 °
178
4| 88 ©
51 8§ b 1 2 50 47
177
. _2.?
firm to stiff, grey
176
6 | s8 i | 6 1 52 47
| 2.0
175
JRE:
44]
7 ™ 174 = > { 17.9 0 G 37 63
118
173 +1.2
8 88 4 o
26
172 1
i 2.2
- +
9| S8 4 171 f | 0 0 57 43
2.1
+
2.4
169.9 170 t
105 SILT
trace clay, trace sand,
compact, grey, wel i0| ss 13 Q 0 t 91 8
169.2
11.2 End of Borehole
Wet cave at 10.2m upon compietion.
Monitoring welt instaliation consists of
a 50mm diameter, Schedule 40 PVC
pipe with 2 3.0m slolted screen.
Water Level Readings: i ’
Date Depth{m} Elevation{m) i
Sep.09.08 2.4 178.0
Sep.10.08 25 177.8
Sep.11.08 28 1778
Sep.15.09 26 1778
Consolidation test performed on
TWT.
+ 3 xaj Numbers refer to 03% STRAIN AT FAILURE

Sensilivity



ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

‘hliqugrlg));ﬁ;ﬁun Foundation Design

Ontario
RECCRD OF BOREHOLE No WN 10+050 CL 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords:  N:4TE6096.3 £:3726684.8 CRIGINATED BY _ P
DIST HWY 406 BOREHOQOLE TYPE _ Solid Stem Augers COMPILED BY oB
DATUM _Geodstic DATE 08.01.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g W [RESISTANGE PLOT 4?___ NATURAL _ REMARKS
ol 2 PLASTIC waistuRe U] | .
) @ 35| @ 20 40 ED 80 400 CONTENT g%
] = z W, w W, GRAIN 5IZE
ELEV DESCRIPTION Sla| &tz |25 8 [SHEARSTRENGTHkPa g - : = | pistRIEUTION
DEPTH 2 HERE: 38| £ |o unconFineo + FIELD VANE Y %)
H z & O @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
180,8] Ground Surface “ 20 40 60 80 100 10 20 30 kNm? |GR SA I CL
0.0 FILL - Sand and Gravel, % o)
trace to some sill, 1| ss 19
ST ~compact brown, diylodamg - o
1804] FILL - Sify Clay, irace sand, N
07 inferred stiff, brown, dry t0 damp < 180
2| ss | i1 qh- | 0 1 46 53
Weathered >
SILTY CLAY 3 85 11 179 0 1 52 47
trace sand,
firm to stiff, prown, damp to meist
4 =1 ] < Q
> 178
5 S8 10 ﬁ
177
trace gravet 6 | Tw | PH 176 kS I { 204 [2 4 55 3g
118
175 +11.3
7| 88 o
174 +1.8
173.6 412
7.3 End of Borehole
Berehole was dry (not stabilized) and
hole open to full depth on completion.
* Sample sinking under weight of
hammer and / or rods.
Pigzormeter inslaltation consists of a
18mm diameter, Schedule 40 PVC
pipe with a 1.52m slotted scraen.
Water Level Readings:
Date Depth{m)  Elevation{m)
Sep.09.08 4.6 176.2
Sep.11.08 3.8 1768
Sep.15.09 38 176.8
Consolidation test performad on
i
i
[
i
H
n 3‘ w 3 Numbers referlo IS 3% STRAIN AT FAILURE

Sensilivity



ONTARIC MOT 1-08-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 081010

@ Ministry of
Transportation

Foundation Design
COntaria
RECORD OF BOREHOLE No EN 10+025 CL 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766125.3 E:326710.0 ORIGINATED BY _MP
DIST HWY 406 BOREHOLE TYPE __Solid Stem Augers COMPILED BY DB
DATUM _Geadetic DATE 09.01.09 CHECKED BY. RA
SOIL PROFILE SAMPLES | . (B GCE ST ETRATION
NATURAL - REMARKS
- Hgl = PLASTIC Ll -ime LIOUIDL | &
= w |51 & 20 40 60 80 100 cONTEnT HMTI = 0O &
Sle @lzE] 2 I et e w w | 2 & | cransizE
ELEV Soim| B 3|25 C |SHEAR STREN{TH kPa
DESCRIFTION 121 51238 & e DISTRIBUTION
DEPTH zls s > |3 & i° UNCONFINED + FIELD WYANE v )
- ZIEC] © e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
+80.5| Ground Surface w 26 40 60 80 100 10 20 30 kim* |GR sa 81 ¢L
o0 660mm FILL - Sand and Gravel,
some silt, trace clay, 9 85 18 o 3% 41 19 4
compac!, brown, dry 10 dam,
179.8 P + P 180
07
SILTY CLAY - trace sand,
weatherad to 2.9m, 2188 "
stiff 1o very stiff,
brown, damp to moist 179
al
45
3| ss | 2 178 U1 47 B2
4 Ss 18 o
177
stiff, grey / brown
176 emplerwet-at-5m
5 83 o 9
R:]
L
175
117
G $5 [l | 0 ¢ 66 34
174
__1.3
173.2 18
7.3 End of Borehole
Borehole was dry (not stabilized) and
hole open {o full depth on completion,
* Sampier sinking under weight of
nammer and / or rods.
3
1]
+3. w 3. Numbers referto o 3% STRAIN AT FAILURE

Sensitivity




ONTARIQ MOT 1.08-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 0510/10

Sensitivily

Ministry of . .
Translgrzyortation Foundation Dasign
Ontario

RECORD OF BOREHOLE No EWN 10+100 Lt 1 OF 1 METRIC
W.RP. 280-92-00 LOCATION Coords: N:4766088.4 E.326736.2 ORIGINATED BY _s8
DIST HWY 406 BOREHOLE TYPE __Solid Stem Augers COMPILED BY DB
DATUM _Gecdstic DATE 05.02.09 CHECKED BY RA
SOIL PROFILE SAMPLES |, | w |ESCo i or oI RATION TR
i 3 PLASTIC Lo & REMARKS
[7] OISTURE . I
Ez| @ T umt| £ &
5 @ §0 @ 0 40 60 80 100 COMTENT zg
gl x w E z W, w W, = GRAIN SIZE
ELEV ElE| ¥ | 2 |268]| & [SHEARSTRENGTHKPa i o % ostrisuTion
DEPTH DESCRIPTION z 2 F 513 g Z | UNCONFINED + FIELD VANE Y (%)
£l < z £©| W |& QUICKTRAXIAL X LABVANE WATER CONTENT (%)
176.2| Ground Surface ul 20 40 60 80 100 10 20 30 kNim® |GR SA S CL
"X 50mm TOPSOIL 179
11 88 B = =3
Weathered, trace rootlets
SILTY CLAY 2 55 21
trace sand, 178
sliff to very stif,
brown, damp to moisl
3 85 21 -
177 P
4| 85 1 24 B ¢ 1 52 47
5| ss i 41 176
175 +
ﬁrlTI lo stiff
& 88 2 o
174
8
+21
16
+
7] 88 1 173 4 ¢ 1 85 44
1.3
+
171.9 172 L2
7.3 End of Borehole
Borehole was dry (not stabilized) and
hole open 1o fuli depth on completion.
|
! i
' i
i i
| |
| [
+3. 3. Numbers refer to 03% STRAIN AT FAILURE



ONTARIO MOT 1-08-4135 MERRITT RD 2.GPJ ONTARIQ MOT.GDT 05/10/0

Ministry of

Transpartatian Foundation Design
Ontario
RECORD OF BOREHOLE No EWN 10+100 Rt 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766081.3 E:326729.7 ORIGINATED BY _s8
DIST HWY _406 BOREHOLE TYPE _ Selid Stemn Augers COMPILED BY DB
DATUM _Geodetic DATE 09.02.08 CHECKED BY RA
DYNAMIC CONE PENETRATICN
SOIL PROFILE SAMPLES W RESISTANGE PLOT
ol = = _ PLASTIC WAUR:  Lqui) | & | REMARKS
5 BEE: A 20 40 60 80 00 [UMT NTENT i ! &
| & o - z W, w W, = GRAIN SIZE
ui =] =
ELEV DESCRIPTION 2|8y |2|25] & [sHearsTRENGTHKP ; ] TR | oramee
DEPTH = A 3 & = | O UNCONFINED + FIELD VANE ¥ %)
== F|&°] W |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
179.1| Ground Surface u 20 40 &0 80 140 020 0 khim' {GR SA S CL
20 100mm TOPSOIL o 179
03] "FiLL- Sity Clay, trace rootiets, 1lss| 1 o
stiff, brown, damp
178.4
07
2 85 21 178
occasional silt inclusions 3 S5 24 o
- 177
SILTY CLAY
SHff o very stiff, 4185 24 °
brown te 4.4m, grey below,
damp to moist
176 S
5 86 12
175
firm to stiff
] 58 5 o
174
1.1
4
1.5
+
173
7| s8 2 I { 0 0 61 39
+2‘1
171.8 1721~ na
7.3 End of Borehole
Borehole was dry {not stabilized) and
hoile open to full depth on complation.
+ 3. % 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensilivity




ONTARIO MOT 1-09-4135 MERRITT RD 2. GPJ ONTARIO MOT.GDT ¢5/10/10

@ Ministry of
Transpertation

QOntario

Foundation Design

RECORD OF BEOREHOLE No EWN 10+150CL. 1 OF 1 METRIC

Sensitivity

W.P. 280-99-00 LOCATION Coords:  N:4766038.4 E:326749.7 CRIGINATED BY _ss
DIST HWY _408 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodelic BATE 09.03.08 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W RESISTANCE PLOT NATURAL - REMARKS
Fal & PLASTIC woisTure UMDY ¢
5 @ |2 Z| & 20 40 60 83 100 CONTENT =0 &
gl w El = W, w W, = GRAIN SIZE
ELEV arg| W 2 le a Q 1SHEAR STRENGTH kPa " - g
DESCRIPTION =l = & ped =z = [ 0 DISTRIBUTION
DEPTH = =] & = 8 5 % O UNCONFINED + FIELD VANE Y (%)
El= -4 Z9] B e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
178.7} Ground Surtace “ 0 49 B0 e 100 1 20 30 ko' |GR SA St CL
%7%? 80mm TOPSOIL
B FILL - Silty Clay, with sand, trace 1 S5 13 Q
grave!, siiff, brown, damp to moist
1780 178
07 .
SAND AND SILT
yace day, 2| ss 31 % % 0 52 40 8
dense, brown, wet
> o
1768 3| ss | 28 < 77
19 9
SILTY CLAY >
trace sand,
very sliff to hard, 4| g5 | 28 } — 0 1 51 48
brown to 2.1m, grey betow, 176
damp to moist
5 S8 22 &
175
42
6 | ™w | PH 174 I @ 0 44 56
27
173
1726 __1.8
6.1 End of Borehoie
Borehole was dry {nol stabilized) and
hala open to full depth on completion.
Piezometer installalion consists of a
19mm diameter, Schedute 40 PVC
pipe with a 1.52m slotted screen.
Water Level Readings:
Date Depln(m)  Elevation{m)
Sep.09.09 4.8 173.9
Sep.10.09 47 174.0
Sep15.09 485 1741
o,
n 3. 3. Numbers refer lo o 3% STRAIN AT FAILURE




ONTARIQ MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

Ministry of . .
@ Trarlmstg:ﬂaﬁon Foundation Design

Ontario

RECORD OF BOREHOLE No C3 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4765991.3 E:326660.7 ORIGINATED BY _sS
DIST HWY 408 BOREHCOLE TYPE __Solid Stem Augers COMPILED BY [o]:]
DATUM _Geodetic DATE 08.00.08 CHECKED BY RA
SOIL PROFILE SAMPLES | . W |RENAMIC CONE FENETRATION
= 2 pLASTIC MATURAL |0 = REMARKS
@ MOISTURE I
= z{ O SiMIT umt| & &
51 . 8 <§: Ei @ 20 40 60 80 100 CONTENT E4 Q
o1 2 GRAIN SIZE
ELEV El8| 4|3 |25] & [sHEARSTRENGTHKPa U S $ DISTRIBUTIGN
DERPTH DESCRIPTION E1Z2]1 E | £ 1821 % lo UncoNANED  + FIELD VANE o
|3 > |88 = Y (%)
E|® F|E9] & [e QUICKTRIAXIAL X LAB VANE WATER CONTENT (%)
179.01 Ground Surface w 20 40 60 80 100 10 20 30 kNim® |GR SA SI CL
176.9 150mm TOPSGIL —
02 118 | 9o o
trace sand, {race rootiets
SILTY CLAY 2] ss | 19 178
stiff ta hard, brown,
damp to moist
3| ss | 3%
¥ | 177
4| 88 | 29 9
;x:t—ey.'brown :. 176
5] 85 | 24 |- 9
175.5
35 End of Borehote

Borehole was dry {not stabilized) and
hole opan to full depth on completion.

Piezometer installation consists of a
19mm diameter, Schedule 40 PYC
pipe with a 1.52m slofted screen.

Water Level Readings:

Date Depth{m)  Elevation{m}
Sep.0809 2.8 178.2
Sep.10.09 27 176.3
Sep.11.09 22 176.8
Sep.15.09 21 176.9

+3 3. Numbers refer to

. ) 0 3% STRAIN AT FAILURE
Sensilivity




Ministry of

ONTARIO MOT 1-08-4135 MERRITT RD 2.6PJ ONTARIO MOT.GDT 06/10/10

Transponation Faundation Cesign
Onfaric
RECORD OF BOREHOLE No C4 ' 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Caoords:  N:4766003.4 E:326657.8 ORIGINATED BY _ 85
DIST HWY 406 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.08.08 CHECKED BY RA
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES & W [RESISTANGE PLOT NATURAL - REMARKS
5| o R E R 2 4 e0 8 100 CONTENT z o -
= z W, GRAIN S,
ELEV |8 w| 3 |1e5| & [SHEARSTRENGTHkPa i - " %
DESCRIPTION [ - < = E S DISTRIBUTION
DEPTH n<: 5 ;t > 8 % ; O UNCONFINED + FIELD VANE -Y (%)
£]= Z1E°| L |e QUOCKTRIAXIAL X LABVANE WATER CONTENT (%)
178.8] Ground Surface u 2 40 60 80 100 120 30 winm® IGR 8A S GL
178.6 +80mm TOPSOIL — ]
0.2 i 88 14
lopsol stained, trace roollets
- 178
SILTY CLAY 2 SS 26
oceasional sandy silt inclusions and
silt seams lo 2.1m depth,
shiff to hard, brown, damp to moist
3} 88 | 33 177 o
4 ss | 2 e
176
) S8 18 ©
175 -1
174.5 ol
4.3 End of Boreholg

Borehote was dry (not stabilized) and
hole opan ta full depth on completion.

Piezometer instailation consists of a
18mm diameter, Schedule 40 PV(
pipe with 2 1.52m slotted screen.

Date Dapth(m}  Elevation{m)

Sep.08.09 Dry -
Sep.10.08 Dry -
Sep.i1.08 Dry -
$ep.15.08 Dry -

_|_3 3. Numbers refer to

O 3% STRAIN AT FAILURE
Sensitivily




ONTARIO MOT 1-08-41356 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05410H0

@ Ministry of
Transporiation

Foundation Design

Ontario
RECORD OF BOREHOLE No MR 10+050 CL 1 0F 2 METRIC
WP, 280-99-00 LOCATION Coords; N:4766077.8 £:326614.6 ORIGINATED BY _ 5%
DIST HWY 408 BOREHOLE TYPE _ Hollow Stem Augers COMPLLED BY DB
DATUM Gacdetic DATE 05.31.09 CHECKED BY RA
SOIL PROFILE SAMPLES |, | w [GrRAMC SONE PENCTRATION
x 2 pragmie NATURAL oo = REMARKS
= D moisTure YRUOL - L a
5 @ % 2| @ 20 40 80 80 100 CONTENT zZ8
Six & = ou GRAIN SIZE
ELev EjW| wi 3 |ak| & [SHEARSTRENGTH kPa v b e 2
DESCRIPTION P I |8} & L — DISTRIBUTION
DEPTH 13 & ¥ a5l £ |o unconFneD + FIELD VANE ¥ %)
= Z |} @ |e QUOCKTRIAXIAL X LABVANE WATER GONTENT (%)
186.4| Ground Surface u 2 40 60 80 100 10 20 30 kNm® |GR SA 81 CL
o2 100mm TOPSQIL o=
- 1| 88 | 17 o
FILL - Silty Clay, 186
raca to some sand, trace gravel,
firm to very stiff,
brawn, damp to moist 2 S5 & o)
185
3185 | 10 o
184
4} 85| 15 ©
5| ss | 12 ©
183
182
gravelly
6| s5 | 27 i 24 16 40 20
181
trace organics, dark brown
71 s | 13 180 9
178.4
7.0
SILTY CLAY
trace sand, 179
hard, brown 1o 10.1m, grey below,
damp to moist 8 55 34 o)
178
sliff 1o very stiff
[+ [ 20 177 ] 0 3 52 45
e
176
10| ss ? ©
175
418
1185 s 174
116
173
12| 88 | o° I | 2
1.1 ;
P ‘ i
Y i i ; |
Continued Nexl Page .
+ 3‘ % 3. Numbers refer io 03/0 STRAIN AT FAILURE

Sensitivily



ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT D5MC/10

Ministry of ' .
Transportation . Foundation Design

Ontario
RECORD OF BOREHOLE No MR 10+050 CL. 2 OF 2 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766077.8 E:326614.6 ORIGINATED BY __ 8§
DIST HWY _406 BOREHOLE TYPE _ Hollow Stem Augers ] COMPILED BY [wiz]
DATUM _Geodetic DATE 08.31.09 CHECKED BY RA
DYNAMIG CONE PENETRATION
] < PLASTIC LIQuID =
=@ I3 LIMIT MOISTURE MIT = T
= o |28 8 20 40 €0 80 100 I content U =8 &
9 & w 2| =z 1 1 h i 1 s W w | 3 g GRAIN SIZE
ELEY Llat B 2 |2g| 2 |SHEARSTRENGTHkPa o DISTRIBUTION
DEPTH DESCRIPTION S[3| % 3 |28] 5 |ouNconrmED  + FELDVanE y )
= z |E29| & |e QUSKTRIAKAL X LABVANE WATER CONTENT (%)
o 20 a0 80 80 100 10 20 30 kvim® |GR SA S CL
1715 - T 1A
15.1 End of Borehsle

* Sample sinking under weight of
hammer and / or rods.

+ 3‘ NEE Numbers refer to o 3%

Sensitivity STRAIN AT FAILURE




@ Ministry of
Transporiation

Foundation Design

ONTARID MOT 1-09-4135 MERRITT RD 2.GPJ QNTARIQ MOT.GDT 05/10/10

Ontario
RECORD OF BOREHOLE No MR 10+075 Lt 1 OF 2 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766107.2 £:326524.3 ORIGINATED BY _s8
DIST HWY _ao6 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM Geodetic DATE 08.31.08 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES > W |RESISTANCE PLOT NATURAL REMARKS
Heg | X PLASTIC poeroge  WGUIDE . &
5 w |=Z]| 8 20 40 60 80 100 |UMIT congeny UMITE S8 &
Sl u l=F = L we w w | S8 | cramseE
ELEV & o | ¥ a g a S |SHEAR STRENGTH kPa o DISTRIBUTION
T DESCRIPTICN g =l g & 323 ’g‘ © UNCONFINED ~ + FIELD VANE ¥ %)
El= Z |%°] L |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%}
186.2| Ground Suface w 2 40 60 80 100 10 20 30 kiim® |GR sA sI CL
0.0
trace rooliets 1 85 17 186 ol
FILL - Siity Clay, 2 S8 12 O
frace sand, trace gravel, 185}
stiff to very stiff, >
brown, damp to moist
3| 88 9 > % ©
§ > 184
4] 85 [ 22 < Q °
sandy 5| 88 | 12 % > 183
% % 182
) S8 12 \Q % =
% 181
7 88 14 180
1792 <!
7.0 >
SILTY CLAY ~< Q 179
trace sand,
firm to vary stiff, > 43
brown to 11.7m, gray below, I
damp i moist &) 88 r < § KL 0 0 44 5
‘é < 178
9 | 85 21 > > 177 Q
§ % 176
0| ss| s 9
175 T
1.5
174 50
11} s8 1 I G 4 32 B4
1.3
+
173
+2.D
- 12ss{ 3 | e
1724 B
14.2 End of Borehole 172 16
L
i.8
+
Continued Next Page "
+ 3. % 3. Numbers refer lo IS 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT D5/10/10

Ministry of
Transportation

Foundation Design

Cntario
RECORD OF BOREHOLE No MR 10+075Lt 20F2  METRIC
wW.e. 280-93-00 LOCATION Coords: N:4766107.2 E:326624.3 ORIGINATED BY _ 55 ]
DIST HWY 406 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 08.31.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W 1RESISTANCE PLOT NATURAL REMARKS
Wy | < PLASTIC \ Jlorioe  LIQUID e
EZz| o umr  MOISTURE . “homt & &
5  EX 20 4 60 8 100 CONTENT 28
el w - z W, W, > GRAIN SIZE
ELEV il e | 3 |e5| & [sHEARSTRENGTHKPa d " . g
DESCRIPTION ElE) & < | £ = E —C— DISTRIBUTION
DEPTH é 5 ﬁ = 8 5 § O UNCONFINED + FIELD VANE 'Y (%)
£z 2 |EC| W |e QUOKTRIAXIAL X LABVANE WATER CONTENT (%}
w 20 40 60 80 100 10 20 30 kwim' |GR SA S L
Borehole was dry (not stabilized) and
hole open to full depth on completion,
Piezometer instaltation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slotted screen.
Water Level Readings:
Date Depth{m)  Elevation{m)
Sep.08.09 72 179.0
Sep.10.09 7.0 179.2
Sep.11.09 69 179.3
Sep.15.09 68 179.4
+ 3. 3: Numbers refer 1o OS% STRAIN AT FAILURE

Sensitivity



ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No MR 10+100 CL. METRIC
W.P. 280-99-00 LOCATION Coords: N:4786108.7 E:326854.0 ORIGINATED BY _S8
DIST HWY 406 BOREHOELE TYPE _ Holiow Stem Augers COMPILED BY
DATUM Geodetic CHECKED BY
SOIL PROFILE SAMPLES |, wy  [SERAMIC CONE FENETRATION
fy| 2 uquo| & | REMARS
5 . a |58 2 20 4 60 80 100 LI Eg
g Zz = GRAIN SIZE
ELEV a mow i = E © |SHEAR STRENGTH kPa N 2
SERT DESCRIPTION =l = < Z5 = A DISTRIBUTION
DEFTH é s ﬁ = 8 o] § O UNCONFINED + FIELD VANE ‘Y
== 2 €O O | QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
185.4| Ground Surfaca « 20 40 80 & 100 30 kN oL
00
FILL - Silty Clay, 55
trace sand, trace gravel, 185
stiff to very stiff,
brown, damp to moist
83
184
88
183
88
35
182
181
Ss
180
61
835 179 68
178.4
70
SILTY CLAY
very stiff to hard, i78
brown to 11.5m, gray below,
damp to moist 55 0 0 53 47
177
88 178
wt
] 175
firm o stiff
S8
1.9
174 1
2.0
+
1.4
+
172 1.9
S5 - 0 G 64 36
171 +1-“
170.5 425
i
Continued Next Page
3. 3: Numbers refer to

Sensitivily

o
o¥% STRAIN AT FAILURE




ONTARIO MOT 1-02-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

@ Ministry of
Transportation

Foundation Design

Onlario
RECORD OF BOREHOLE No MR 10+100 CL 20QF 2 METRIC
W.P. 280-99-00 LOCATION Coords; N:A766108.7 E:328664.0 ORIGINATED BY _sS
DIST HWY 4086 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY 0B
DATUM _Geodatic DATE 09.01.08 CHECKED BY RA
PENETRATI
SOIL PROFILE SAMPLES w  [DYNAMIC CONE FENETRATION
i . puasTic MATURAL —quip] & | REMARKS
2| & T MOISTURE v
5 w [S5| @ 0 40 80 8o o |MMT oontent  UMT) S B &
@x w = -4 W, W = GRAIN SIZE
28| w| 3 |a5| & [sHEARSTRENGTHkPa - Wi ¥
ELEV DESCRIPTION il Z 1z Z ——————— ] DISTRIBUTION
DEPTH 31s & > 13 3 < | O UNCONFINED + FIELD VANE Y )
£z = ECO| L | QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
W 20 40 60 80 100 10 20 30 kNim® |GR SA SI CL
149 £nd of Borehole
Borehole was dry {not slabilized) and
hole open to full depth on completion.
Monitering well installation consists of
a 50mm diameter, Schedute 40 PVC
pipe with a 1.52m slotted scraen.
Water Leve! Readings:
Date Depih(m) Elevation{m)
Sep.08.02 12.3 1731
Sep.1109 123 1731
Sep.15.09 103 175.1
i
43, 3% MNumbarsraferto 3% oron AT EAILURE

Sensilivily




ONTARIQ MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GOT 05/10/10

Ministry of " :
Transportation Foundation Design

Cntarie
RECORD OF BOREHOLE No MR 10+150 Lt 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766144.7 E-326689.8 ORIGINATED BY _s5
DIST BWY 406 BOREHOLE TYPE Hollow Ster Augers COMPILED BY 0B-
DATUM _Geodetic DATE 09.01.09 CHECKED BY RA
SOIL PROFILE SAMPLES |, W |REen SONE PENETRATION
hi 3 pLasTic MATURAL ) oy E REMARKS
=49 5] L MQISTURE = I
= w 1521 8 20 4 6 80 100 T contenr WMIT] S B &
Z |6 wisg| =z : . L L L We w w | 5 | cranseze
olm| & 318258 © |SHEAR STRENGTH kPa
ELEY DESCRIPTION S| & | 2 28] E ——— DISTRIBUTION
BEPTH is| F | 3 25 < | O UNCONFINED + FIELD VANE ¥ %)
1z FJEC| L |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
180.0| Ground Surface u 20 40 60 80 00 10 20 30 KN |[GR SA I oL
5 80mm TOPSOIL
1 FILL - Sitty Clay, trace sand, t] 88| 9 o
sliff, dark brown, moist
179.3
67
SILTY CLAY "
trace sand, 2 88 18 : 0 3 &
very sliff, brown to 5.6m, grey below, >
damp {o maist <
3| s8 | = o
% 178
4] 85} 20 % o
S 177
5| ss | a7 [ o
% > T
176
I p
firm o very stiff
6 | Tw
175
1.3
v
.l
174
7| ss
8
] 173
172.7 S 122 i
7.3 End of Borehola

Borghole was dry (not stabilized) and
hole open to full depth on completion.

Pigzometer installation consists of a
19mm diameter, Schedule 4¢ PVC
pipe with a 1.52m slotted screan.

Water Level Readings:
Date Dapth{m)  Elevation(m)

Piezometer destroyed by construclion
activity.

+ 3. % 3: Nurmbers refer to

3%
Sensitivity O™ STRAIN AT FAILURE \



ONTARIO MOT 1-09-4135 MERRITT RD 2,GPJ ONTARIO MOT.GDT 05/10/10

1!\[1;2;551& g; o Foundation Design

Ontaric
RECORD OF BOREHOLE No MR 10+200 Lt 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:47661738 €;326730.3 CRIGINATED BY _ 55
DIST ) HWY 406 BOREHOLE TYPE _ Solid Stem Augers - COMPILED BY OB
DATUM _Gecdetic DATE 09.01.09 CHECKED BY RA
ET|
SOIL PROFILE SAMPLES | . uy  |REe S PENETRATION " REMARK
P _ ruasTIc AR Loun| | & MARKS
5 o |=3] 8 20 40 60 86 o0 |UMIT poyrent  UMIT) S © &
9z g =2 z L Wo w w | O¥ [ cransize
8% 3 |25| € |SHEAR STRENGTHkPz
ELEV DESCRIPTION sl S 12|28 E e DISTRIBUTION
BEPTH 2|35 % Z |38 = |o UNcONFNED + FIELD VANE ¥ %)
E|Z Z |§9| @ |® QUICKTRIAXIAL % LABVANE WATER CONTENT (%}
179.8) Ground Surface w 20 40 & 80 100 1020 30 kNim® |GR SA SI CL
- 80mm TCPSOIL o
173'3 FILL - Sitty Clay, frace organics, 1 85 14
: stiff, dark brown, damp ]
SILTY CLAY 179
frace sand, 2 S8 22
firm to very stiff,
brewn to 4.4m, grey below,
damp to maist 54
3| 85| 20 178 o | 0 1 42 57
4| 85 | 26 o
177
5] 88 13 @
176
ol
& | 5% 7 175 | 0 1 &2 47
174.0 . s 58
58 End of Borehola LR
Borehole was dry (not stabilized) and
hole apen to full depth on completion.
3 3. Numbers refer to 3%
L X
+ Sensitiiy O ¥ STRAIN AT FAILURE




ONTARIOC MOT 1-09-4138 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No MR 10+200 Rt 1 0F 1 METRIC
W.P. 2B60-99-00 LOCATION Coords: N:4766160.5 E:326739.9 ORIGINATED BY _mi
DIsST HWY 406 BOREHOLE TYPE _ Solig Stern Augers COMPILED BY pe
DATUM Geodetic DATE 08.31.09 CHECKED BY RA
SOIL PROFILE SAMPLES |, | w |RENRYGZENGSENETRATION N REMARK
W, | 2 pLAsTIc MATURAL ) aiim = MARKS
ot J umir  MOISTURE . Fragt £ F
E o (25| @ 20 4 B0 100 CONEENT z 8 &
Sie w221 2 e e L e we w w | 39 | cramszE
ELE ald| 2| 3 {e5| & |SHEARSTRENGTHkPa t s
Y, DESCRIPTION EiE| & T {2%8| E e Oy DISTRIBUTION
DEPTH |5 c > 136| £ |© UNCONFINED + FIELD VANE Y %)
ElZ F g2 U [e QueKTRIAXIAL X LABVANE WATER CONTENT (%)
180.5] Ground Surdace w 20 40 60 80 100 10 20 30 wNm® |GR SA S CL
00
T40mm FILL - Sand and Gravei, q 58 11 o
trace silt, compact, brown, dry 180
179.7
0.8
Weathered 2 SS g
179
SILTY CLAY 3| ss | 18 @
Stiff to very stiff,
brown, damp to molst
485 [ = 178
ceeasional silt partings 5 88 17 o
177
176
6| 85| 10 o
3.0
+
175.0 ior L2
55 End of Barehole Y

Borehole was dry {not stabilized) and
hole open to full depth on completion.

Resistance to augering at 3.6-4.0m.

+ 3‘ P Numt_)x_a'r_s refer lo
Sensitivity

3%
o] STRAIN AT FAILURE




APPENDIX A

Log of Borehole Sheets
(North West Quadrant)




CNTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

Ministry of
Transportation

Foundation Design
Ontario
RECORD OF BOREHOLE No NEW 10+350 CL 1 0F 1 METRIC
WP 280-99-00 LOCATICN Coords: N:4766042.9 E:326379.6 ORIGINATED BY _ss
DIST HWY 406 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.09.09 CHECKED BY. RA,
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w o |REa e T
i g Z = PLasTic SATUIRM.  Liguip| | & | REMARKS
51 . @ ES @ 0 40 60 B0 00 UMIT  oonrent  LMIT gg GRAIfiSIZE
ELEV |8 w| 3 |g5| & [SHEARSTRENGTH kPa v . w| 7%
DESCRIPTION |2 25| € e G DISTRIBUTION
DEPTH =i3 & > |28 = o UNCONFINED + FIELD VANE Y %)
51 < TGO L je QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
180.9| Ground Surface u 26 40 60 BC 100 020 30 k' |GR sA S oL
B0 B 150mm TOPSOIL e
0.2 FILL - Silty Clay, sandy, trace rootlets, 1 S5 S &
firrn, brown, damp
1802
o7 180
SILTY CLAY &
tiff 1o hard, brown, damg to moist 218 | 2 § ©
L
L
3| ss | 286 N
1 179
b
¢
N
4 ss | 57 o
- 178
arey
51 85 | 28 o
177
61 TW { PH 176
1.3
+
174.8 175 1.8
6.1 End of Berehole

Borehole was dry {nol stabilized) and
hole open te full depth on completion,

Piezometer nstailation consists of a
19mm diameter, Schedule 40 PYC
pipe with a 1.52m slotied screen.

Water Level Readings:

Date Depth{m} Elevalicn{m)
Sep.10.09 49 176.0
Sep.11.09 4.3 1768
Sep.15.09 4.2 176.7

43 53, Numbersreferto
! " Sensilivity

I%
o} STRAIN AT FAILURE




@ wgi‘sst;);g; tion Foundation Design
Ontario

RECORD OF BOREHOLE No NW 10+000 Rt 1 OF 1 METRIC

ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/18/10

W.P. 280-99-00 LOGATION Coords; N:4765995.8 E:326380.9 CRIGINATED BY _ 8§
DIST HWY _406 BOREHOLE TYPE _ Hollow Stem Augers . COMPILED BY DB
DATUM _Geodetic DATE 09.09.09 CHECKED BY. RA
SOl PrOFIE eS| | 5 PR
i z - _ pLastic NATURAL youp| & | REMARKS
E2l 3 i MOISTURE “hgel £ 5 &
5 w |25 @ 20 40 60 8O Q0 CONTENT z4
o O = e L i W, w w | & | cramsie
ELEV olgi H J 1251 S |SHEARSTRENGTH kPa
L DESCRIPTION |8l 2| 2 {28} & e DISTRIBUTION
DEPTH 2|31 7|5 |28} g |o unconFneD + FIELD VANE Y %)
o2 Z [EC] L |e QUCKTRIAXIAL X LABVANE WATER CONTENT {%)
180.2| Ground surface m 20 40 80 80 100 10 20 30 wim® lGR sa 8 oL
180.1 150mm TOPSOIL ko 180
8.2 FILL - Siit, some sand, frequent 1| ss | 12 0 12 72 16
clayey inciusions, trace rooflets,
178.5 compact, brown, moist
0.7
SILTY CLAY 2| ss | 43 &
hard, Brown to grey £ brown, § 179
damp to moist }/
4
3| ss| m & I 0 1 49 50
[>
%
§ 178
4185 | m
firm fo stff 47
585 8 177 J ¢ 1 44 56
2.1
+
176
ol
6 | TW | PH
175
31
4
174,1 . LB
6.1 End of Borehale

Barehale dry (not stabilized) and hole
open ta full dapth on completion.

Piezemeler installation consisls of a
19mm diamater, Schedule 40 PVC
pipe with a 1.52m slotled screen.
Water Level Readings:

Date Dapth(m})  Elevation{m}
Sep.10.09 Dry -

Sep,11.09 Dry -
Sep.15.09 4.4 175.8

+ 3. w% 3. Numbers refer to

0
s o3 STRAIN AT FAILURE
Sensitivily



ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ CONTARIO MOT.GDT 05/10/10

@ Ministry of
Transporiation

Foundation Design
Ontarie
RECORD OF BOREHOIL.E No NW 10+050 CL 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4765048.1 E:326394.7 ORIGINATED BY _ mP
DIST HWY _406 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.03.08 CHECKED BY, RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL - REMARKS
Bl X PLASTIC (S mbar Loupf &
= n 25| 8 20 40 60 B0 100 M7 copment UMIT| S O &
RN wisp| = L ! L ! L o w w | 58 | cransie
cig| & o 23 2 |SHEAR STRENGTH kPa
ELEY DESCRIPTION = e | % |2 £ =S GISTRIBUTION
DEPTH g Z| £ =13 5 < | © UNCONFINED + FIELD VANE Y %)
Bz Z [§°| B | QUICKTRIAXIAL x LABVANE WATER CONTENT (%)
12802/ Ground Surface w 20 40 a0 80 100 10 20 30 xN/m® |GR SA 81 CL
807 130mm TOPSOR- o
01 i|ss| 7 180 °
firm
SILTY CLAY 2| 85| 29
very stiff to hard, 179
brown lo 4.0m, grey below,
damp to maist 42
3185 | 32 a 0 0 48 52
178
4| ss !t 38 )
s | g8 | as 177
su;f to very stiff 176
6| ss | 10 k { 0 0 58 42
175 120
174.4 112
58 End of Borehole

Borehole was dry (not stabilized) and
hole open to full depth on completion,

5 3. % 3. Numl?grs refer to
Sensitivity

3% STRAIN AT FAILURE




ONTARIO MOT 1-09-4135 MERR!TT RD 2.GPJ ONTARIQ MOT.GDT 05/13/10

Ministry of . .
Transpoertaticn Foundation Design

Ontario
RECORD OF BOREHOLE No NW 10+100 Rt 1 OF 1 METRIC
WP 280-99-00 LOCATION Coords: _N:4765913.2 E:326358.9 ORIGINATED BY __mp
DIST HWY 406 BOREHOLE TYPE __Solid Stem Augers COMPILED BY 0B
DATUM _Geodetic DATE 08.03.09 CHECKEDBY RA
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES | W |RESISTANCE PLOT NATURAL REMARKS
W | = _ FuasTic (EECES:  Lauol | &
= o |2E| 2 20 40 60 BO 100 UMIT  eonmeny  WMIT S © &
Six N = L L L L ! W w w, | ¥ | GRAINSEZE
tid| %] 3 1leg| & |SHEARSTRENGTHkPa 2
ELEY DESCRIPTION -2 £ 2128 = b ————t DISTRIBUTION
DEFTH FA r| 3125 £ | © UNCONFINED + FIELD VANE ¥ %)
gl = Z {E°| I |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%}
179.8| Ground Surface w 20 40 60 8¢ 100 10 20 30 kN {GR SA Si CL
1798 230mm TOPSOIL —
0.2 1{ss| 4 o
fim
179
SILTY GLAY 2| 881 23 q
very sliff,
brown to 2.1m, grey below,
damp to moist
3| ss| 2 178 3
4188 | 26 o
177
5| ss | 17 ©
176
& | Tw i PH
175 =
174.4 al
54 End of Borehale

Borehole was dry (not stabilized} and
hole open to fuli deplh on completion,

.3 .3 Numbers refer lo
T7.xXY.

3% gTRAIN AT FAILURE
Sensitivity



ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 081010

@ Ministry of
Transportation

Foundation Design

Ontaric
RECORD OF BOREHOLE No NE 10+400 Lt 1 OF 1 METRIC
wW.e. 280-95-00 LOCATION Coords:  N:4766001.9 £:326406.6 ORIGINATED BY _88
DIST HWY 406 BOREHOQLE TYPE Solid Slem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.10.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W IRESISTAN L
ﬁ o| = SISTANGE PLOT = pLasTic ST wquiol | £ REMARKS
5 w |25 & 20 40 B0 80 100 [UMT  oorenr UMT] S © &
=Rl g |5E] = L1 W w w | O | cramsie
ELEV olg| & 3 |25] @ |SHEAR STRENGTH kPa
DESCRIPTION =1 = z |2 = ———t DISTRIBUTION
DEPTH =|3| F| > []28| g [o unconFmeD + FIELD VANE ¥ %)
1 F z |z 1 L |e QUCKTRIAXIAL X LAB VANE WATER CONTENT (%)
180.2| Ground Surface w 20 40 6G 80 100 10 20 30 kNim®> |GR SA S CL
180.0 190mm TOPSOIL [— ] 180
0.2 1] 85 | 13 B
trace roollets
SILTY CLAY 2185 45 9
stiff to hard, brown, damg to moist 179
3| ss | 37 9
178
4| 88| 25 °
5| ss | 17 177
-
176
arey
6| ss | 12 o
175 16
1743 4
59 End of Borehale

Borehole was dry (not stabilized) and
hetle apen 1o full depin on comptetion.

+ 3‘ % 3: Numbers refer to

Sensilivity

3%
o} STRAIN AT FAILURE




ONTARIO MOT 1-08-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

Ministry of . .
Transportation Foundation Design

Ontario
RECORD OF BOREHOLE No NE 10+450 CL. 1 0F 1 METRIC
W.P. 280-99-00 LOCATION Coords: M:4765956.5 E:326432.0 ORIGINATED BY wmP
DIST HWY _a06 BOREHOLE TYPE _ Hollow Stem Augers - COMPILED BY DB
DATUM _Geodetic DATE £9.05.00 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x H RESISTANCE PLOT NATURAL " REMARKS
By =4 PLASTIC pcrore Haunf &
£ w |23 8 0 40 60 B0 00 (BT eonvent UMl S & &
Sle wlzg| z L . : W w w | 2% | cransize
ildflwi 3 |ag| & |SHEARSTRENGTHKPa o
ELBY DESCRIPTION =13 & < z9 = DISTRIBUTICN
DEPTH 3|3 E|>1328 I | © UNCOMFINED + FIELD VANE ¥ %)
gl = Z [EC| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT {%)
180.2| Ground Surface w 20 40 60 80 160 10 20 36 kNm® |GR SA S1 CL
- 100mm TCPSOIL o 180
0.1 1] ss | 12 °
SILTY CLAY
stiff to hacd,
brown o 2.1m, grey below,
damp to moist 2 as 24 o
179
3 85 36 < 0 1 46 B3
178 pr
4| 85| 26 < o 0 38 82
5| s5 | 22 177
firm o stiff 176
6 S8 10 ©
175
1.9
13
"
1
7| 88 5 74
E 22
= +
i73 t
2.4
-+
8| T™W | PH o % | | 201 0 0 62 38
172
__3.3
1713 18
89 +
SILT 171
tace clay, 9 S8 32
170.6 dense, gray. wa!
986 End of Borehole
Borenhsle was dry {not stadiiized) and
hole open ta full depth on compietion.
Monitoring well instaflation consists of
a 50mm diameter, Schadule 40 PVC
pipe wilth a 3.0m slotted screen.
Water Level Readings:
Jate Depth{m) Elevaticn{m}
Sep.10.09 18 178.3
Sep.11.08 1.8 178.4
Sep.15.08 1.5 1787
Censolidation igst parformed on
8.
f

+3 53 Numbers refer to

%
L o} STRAIN AT FAILURE
Sensitivity



@ Ministry of
Transportation

ONTARIO MOT 1-08-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10M10

Foundation Design

Sensitivity

Ortaric
RECORD OF BOREHOLE No ES 10+000 Lt 1 0F 2 METRIC
W.P. 280-99-00 LOCATION Coords: N-4766013.3 E:326507.0 ORIGINATED BY _mP
DIST HWY 408 BOREHOLE TYPE _ Hollow Sern Augers COMPILED BY [uiz]
DATUM Geodetic DATE 08.04.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« w  IRESISTANCE PLOT NATURAL REMARKS
ui = PLASTIC LIQuID| =
A i MOSTURE Frgr| £ &
= w |25 & 20 40 60 80 100 CONTENT 2
=K glzE| z e . y L We w w | 2 | cransize
ELEV Cla|l 8| 2|28 2 |SHEARSTRENGTHkPa —_———y DISTRIBUTION
DESCRIPTION == T |E5| E
DEPTH F A E] & 5 1838 £ |o UNCONFINED + FIELD VANE ¥ (%)
£l = FEO| L |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%}
185.0| Ground Surface w 20 40 60 80 100 10 20 30 kNim® {GR SA SI CL
01 50mm TOPSOI.
1| 88 g o
FILL - Silty Clay,
trace 1o some sand, traca gravel,
firm lo stiff, brown, damp 1o moist
2| s8] 9 184 } | 6 17 49 28
3 88 11 o
183
occasional wood pieces
4 S5 7 =]
wace sand, lrace gravel 182 ampler wetet3:0m
5| ss| s 9
o . 3
T4 181
FILL - Sand and Silt,
ogcasional silty clay inclysions,
trace roollets,
loose, brown, moist 5] 55 B =] 0 46 40 14
180
179.4
5.6 o
PEAT - amorphous,
inlerred vary sliff, black, damp VRN 179 -
wesy oLt 7| 88 | 20
1784 300mm CRGANIC SANDY SILT 5
1785 SILTY FINE SAND - brown, wet 178
7.0
SILTY CLAY
very stiff, brown, damp to moist
8 S5 18 o]
177
176
9! 88 | 18 o
— 175
firm to stiff, gray
10| 88 8
174 i
2.2
+
2
173 |
i1 88 3 e 0 0 64 35
1.8
\va 172 t
12.1
o]
121 88 4 171
118
170.0 129
Conlinued Nex! Page 4 Numb fer & 35
+3 3 Numbersreferlo 3% grpam AT FAILURE




ONTARIO MOT 1-08-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No ES 10+000 Lt 2 OF 2 METRIC

W.P. 280-99-60 LOCATION Coords; N:4766013.3 E:326507.0 ORIGINATED BY _ Mp

DIST HWY 408 -BOREHOLE TYPE _ Hoflow Stern Augers COMPILED BY DB~

DATUM _Geodetic DATE 09.04.09 CHECKED BY RA

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ™ W |RESISTANCE PLOT NATURAL REMARKS
Byl T PLASTIC poierope UauDl | &
= T2| 9 20 40 60 80 100 |UMT L &
o 5| @ CONTENT 9

9= W {=2| =z L L L L L o w w | 5§ | cransee
iy w 2 los]| @ |SHEAR STRENGTHkPa

ELEY DESCRIPTION 12| & - -2 E b e DISTRIBUTION

DEPTH 313 & =13 P < | O UNCONFINED + FIELD VANE ¥ %]
EEE 2 | &9 U |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kivim® |GR SA S CL
15.0 End of Borehole
Water level at 13.1m (not stabilized)
on completion.
+ 3. x 3. Numbers refer to 03% STRAIN AT FARLURE

Sensitivily




Ministry of i i
@ Transporiation Faundation Design
Ontario

ONTARIC MOT 1-08.41356 MERRITT RD 2.6 ONTARIO MCT.GOT 05110110

RECQORD OF BOREHOLE No ES 10+000 Rt 1 OF 2 METRIC
W.R. 280-99-00 LOCATION Coords, N:4766020.5 E:326509.5 ORIGINATED BY __ mP
DIsT - HWY _408 BOREHOLE TYPE _ Hollow Stem Augers - COMPILED BY [o]:]
DATUM _Geodetic DATE 09.03.09 CHECKED BY RA
) DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES il
& 4 |RESISTANCE PLOT = pasnic NATURAL e - REMARKS
£2] o v MIISTVRE o] £ § &
= w |25 o 20 40 60 80 100 CONTENT =4
9ie g9 |2E] = : L1 L . W w w, | 24 | cransize
ELEV Bl ¥ | 2 |2a] © |SHEAR STRENGTHkPa
DESCRIPTION st & =T |28 & o DISTRIBUTION
DEPTH 215 r > |28] £ |© UNCONFINED + FIELD VANE ¥ %)
el = E €1 B |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
184.9| Ground Surface w 20 40 &0 80 100 10 20 30 kNim® {GR SA SI CL
oS 80mm TOPSOIL
01 1| ss | 12 o
FILL - Clayey Silt to Silty Clay,
trace to some sand,
firm to very stiff, damp to moist 184
2 58 14 ]
3 S8 8 [}
183
4 | 8% 4 °
182
5 58 4 o
181
a5
topseil stained, irace roofiets 6 S5 23
180
179
-— RO sample recovery
7 58 20
177.9 178
7.0
SILTY CLAY
very stiff,
brown to 10.1m, grey below,
damp to moist 8 ss 19 177 )
;ﬁ_r_r;\lo sliff
176
g9} 88| 8 k i 0 0 51 49
1.8
175 1
2.2
+
0] 88 1 174
4
42
173 22
11 SS 4 [+
2
172 77
1.8
. -*—
2ivw | oen b A7
170 -

Continued Next Page
+3 x 3. Numbers refer to

bers 0¥ STRAIN AT FAILURE
Sansitivity



@ Ministry of
Transperiation

ONTARIO MOT 1.09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

Foundation Design
Ontario
RECORD OF BOREHOLE No ES 10+000 Rt 2 OF 2 METRIC
W.e. 280-99-00 LOCATION Coords: N:4766020.5 E£:328509.5 ORIGINATED BY _MP
DIST HWY _406 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.03.09 CHECKED BY RA
SOIL PROFILE SAMPLES | w [BENAMIC CONE FENETRATION
i Z pLASTIC MATURRL iqupf | & | REMARKS
- umT  MOISTURE “rart £ & &
5 w £ 8 7] 20 40 &0 80 100 CONTENT z 9
olst L |4 |2E] = SHEAR STRENGTH Ra we w w | 5% | cramsize
@ o} a Q HEAR STRENGTH kPa
LBV DESCRIPTION E|l2i e | 3|2 = POy DISTRIBUTION
DEPTH =|3 fat > |2 3 < | © UNCONFINED + FIELD VANE Y )
sl = F O] L |e® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 4 BO 80 100 10 20 30 xNim® |GR SA SI CL
189.6
15.3 End of Berehole
Barehoie dry (not slabilized} and hele
open to full depth on completion.
Rasistance to augering at 0.0-0.6m,
1.8-2.1m, and 4.6-7.0m.
Monitoring well installation consists of
a 50mm diameter PVC pipe with a
3.0m slotied screen,
Water Level Readings:
Date Depthim)  Elevation(m)
Sep.10.09 128 172.3
Sep.11.09 120 1729
Sep.15.09 11.2 173.7
+ 3‘ x 3. Numbers refer to o) 3% STRAIN AT FAILURE

Sensitivity




ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 0510/10

Ministry of . .
@ Transporiation Foundation Design
Ontario

RECORD OF BOREHOLE No ES 10+050 CL 1 OF 2 METRIC
W.P. 2B80-99-00 LOCATION Coords: N:4766001.5 E:326463.7 CRIGINATED BY _MF
DIST HWY 408 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY [o}:]
DATUM _Geodetic DATE £9.08.09 CHECKED BY RA
SOIL PROFILE SAMPLES | . w |RESATANCE P ot LA TION CATURAL REMARKS
we,l 2 PLASTIC £uID £
E Y 3 UM MOISTURE Yhpl - T &
= o 28| @ 20 40 63 80 100 CONTENT z e
9 o % =3 £ = 1 t 1 | 1 W w w, o g GRAIN SIZE
L1d| w| 2]eg5| & [SHEARSTRENGTHEKPa
ELEY DESCRIPTION =l s & < = = L DISTRIBUTION
DEPTH 2|5+ 1 5 |38] 5 |© UNCONFINED + FIELD VANE Vi %
= Z [EC1 I [e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
1856.9| Ground Surface uw 20 40 60 80 100 10 20 30 kNm® |GR SA 81 CL
o1 50mm TOPSCIL
1 55 i2 o
FILL - Silty Clay,
trace sand,
firm 1o very stiff, 185
brown, damp to moist 2 ss 17 o o
3] 88| N °
184
4 585 & ]
183
] 85 4 o]
182
;;-cemollels ---- pampieq wel at 4.5m
6 | 8§ 4 °
181
180.3
56
Weathered, 180
occasionat black sand pockets
7 S5 12 o
—- 2.2
179
SILTY CLAY
trace sand,
stiff to hard,
brown to 10.1m, grey below, T
damp to moist 8 cs a8 178 B 0 1 & 48
firm to stitf
177
9 S5 g 9
1.4
176 }
5 1.3
+
0] ss | 3 175
1.2
+
F=
174 +1-
L 43
1miss | 3 00 I 0 0 35 65
2.2]
173 T
2
+
12fss s |7 172 1 :
2.1
+
23
171

linued Next Page
Conlinued Next Pag +3 53 Numbers refer to

bers 0¥ STRAIN AT FAILURE
Sensitivily



Ministry of

TFransportation Foundation Design
QOnlario
RECORD OF BOREHOLE No ES 10+050 CL 2 OF 2 METRIC
W.P. 280-99-00 LOCATION Coords. N:4766001.5 E:326463.7 ORIGINATED BY _mpP
DIST HWY 408 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.08.08 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . W |RESISTANGE PLOT NATURAL REMARKS
T PLASTIC mANS  Loub| | &
= w |31 ® 20 40 60 60 g0 |UMT  oonrenr  UMIT) 59 &
= gl z : L : . e w w, | S | crANSIZE
[ ] w o 1958 2 |SHEAR STRENGTH kPa
ELEV DESCRIPTION 12 2| 2 {zet & T DISTRIBUTION
DEPTH |13 = | 5]28] g [o unconFwneD + FIELD VANE ¥ %)
2 Z {EC| © [ QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
w 20 4G &80 80 100 i0 20 30 knim® |GR SA 81 GL
1708 114
15.1 End of Borehote

Water fevel at 12.8m (not slabilized)
and hole open to fll depth on
completion. :

Resistance to augering from
0.0-0.6m.

Fiezomeler instaltation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slolted screen.

Water Level Readings:

Date Deptaim}  Elavation(m}
5ep.10.08 123 1736
Sep.11.09 2.3 173.6
Sep.18.09 2.2 173.7

ONTARIQ MOT 4-00-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 08/10/10

13 w3, Numbers refer to
' © Sensitivily

0
o3% STRAIN AT FAILURE



ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

%ng;.]sstg; 3; o Foundaticn Design
Onaric
RECORD OF BOREHOLE No EWS 10+100 Lt 1 OF 1 METRIC
W.P. 260-89-00 LOCATICN Coords; N:4766010.6 E:326413.2 ORIGINATED 8Y _sS
DIST HWY _a06 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY 0B
DATUM _Geodelic DATE 09.16.09 CHECKED BY RA
SOIL PROFILE SAMPLES | . w RS GhE FENETRATION
i} 3 pLasTic NATURAL ) oip = REMARKS
E2] o Ut MOISTURE Tl £ 5 &
5 m |28 & 20 40 eC B0 100 CONTENT E
2% w | 8 =El| z : : . y ! W, w w | 58 | cransize
ELEV DESCRIPTION 'ﬂ_- h| Y 3 a3 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH 3 = E > 12 g < | © UNGONFINED + FIELD VANE ¥ (%}
El= F O] @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
186.5| Ground Surface w 20 40 60 BG 100 1020 30 kNim' ]GR SA SI CL
180mm TOPZ0IL ]
0.2 FILL - Sand and Sill, occasional clay 1| 8 1 o U 47 40 13
f ) ct, brown, d
179.8 LMps, compa rown, daamp 180
07
trace sang, lrace roollets 2 ss #1
- 179 43
SILTY CLAY 3| ss | s5 qt 0 0 5% 49
very stiff to hard, .
brown to 2.8m, grey below,
darmp to moist
4| ss | 29 178
5| 85 | 18 =]
177
122
i
stift 176
[i] 85 g [}
2.0
+
175
2.4
"
71 ss 7 | 0 0 3 69
174}
2.3
+
173.0 o Iy '
75 End of Borehole o
Borehole was dry (not stabilized) and
hole open to full depth on complation.
+3l X 3: Numbers refer to 03% STRAIN AT FAILURE

Sensiivity




ONTARIC MOT 1-08.4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05H0M0

@ Ministry of
Transporiation

Foundation Dasign

Ontaric
RECORD OF BOREHOLE No EWS 10+100 Rt 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:47658016.9 E:326419.0 ORIGINATED BY _MP
DIST HWY 408 BOREHOLE TYPE _ Hollow Stem Augers - CCOMPILED BY [iz]
DATUM _Geodetic DATE 09.10.08 CHECKED BY RA
SOIL PROFILE SAMPLES |, w | R SATANCE FLOT | I rATION
] pLagTIC NATURAL oyl 1= REMARKS
gay 3 MOISTURE - s
5 o |251 @ 20 40 60 80 100 CONTENT =0
=1l wl=g] 2 e s A W, w w | 32 [ cransize
ELEV gl B 2 |12a C ISHEAR STRENGTH kPa
DESCRIPTION o3 S < z = _t DISTRIBUTION
DEPTH 7 -8 S 23| T O UNCONFINED + FIELD VANE ¥ )
E z zlg° G |® QUICKTRIAXIAL X LASVANE WATER CONTENT (%)
180.7| Ground Surface w 20 40 60 80 100 10 20 30 kNim* |GR SA S L
a 80mm TOPSOIL
o1 FILL - Sand and Silt, occasional clay 4 S8 11 o
umps, compact, brown, dry i¢ damp
| wool SIRES
07 ! 43
FILL - Silty Ciay, 2 s 34 ‘é Q I 0 3 38 59
trace sand, >
very siiff to hard, >
brown, damp to maist 4 \<
3| ss| 29 > 179
178.8
21
ealhered 41 88 | 31 % < al 0 1 43 56
178
very stiff to hard > >
5| 8§ 22 ﬁ i
L 177
SILTY CLAY
firm to stiff,
brown to 4.2m, grey below, & ss 6 1786 4 { ¢ 0 48 52
damp to moist
121
175 1.8
+
47
7 W PH > 188 0 0 58 42
174 1.5
¥
1732 .12
75 End of Borehole
Borghole was dry (nol stabilized} and
hale open to 5.8m on completion.
Piezometer installation consists of a
19mm diameter, Schedule 40 PVC
pipe with & 1.52m slotted screen.
Water Level Readings:
Date Depthim)  Elevation{m)
Sep.10.09 Dry -
Sep. 1108 Dry -
Sep.15.09 Dry -
LCansofidation test performed on
© 3Ix3. MNumbers refer to 03% STRAIN AT FAILURE

Sensilivity




ONTARIO MOT 1-09-4135 MERRITT RD 2,GPJ ONTARIO MOT.GDT 05/10/10

Ministry of . wan
Transportation Foundation Desig

Cntario
RECORD OF BOREHOLE No EWS 10+150 CL 1 OF 1 METRIC
W.P. 280-99-00 L OCATION Coords: NA7665059.9 E:325389.4 ORIGINATED BY _mp
DIST HWY _405 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM Geodslic DATE 09.10.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL - REMARKS
b w |25 @ 20 40 €0 80 100 CONTENT z 9
21& g IEE| = L . : : . W w w | 2L | cranszE
ELEV Ela w 3 S5 g SHEAR STRENGTH kPa o DISTRIBUTION
BERTH DESCRIFTION 12| £ | 3|38 = |o UNCONFINED  + FIELD vANE ¥ (%)
El=Z z EC1 L |® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
181.1| Ground Surface w 20 40 60 80 100 10 20 30 kNim |GR SA SI CL
[{ 181
FiLL - Sand and S, frace clay, 1 88 19 o 0 52 35 13
compaci, brown, dry to damp
wod|l
X > >
FILL. - Sitty Clay, trace sand, trace 2 ss 24 < \é
gravel, very siiff, brown, damp 180
179.7 o % %
1.4
SILTY CLAY P
stiff to hard, brown, damp to moist 3 S8 22
i 179
4] 8s | 2a [ ] o
178
5 85 | a1 e s
177
8] 8 [ n
176
1
1752 Sl
58 End of Borehole

Borehole dry (not stabilized) and hole
open to full depth on completion.

Piezemeter instaliation consists of a
18mm diameter, Schedule 40 PVC
pipe with a 1.52m siolted screen.
Water Level Readings:

Bate Depth{m!  Elevation{m)
Sep.10.08 Dry -

Sep.11.09 Dry -
Sen.15.08 Dry -

+ 3‘ w0 3. Numbers refer to

3%
e Q STRAIN AT FAILURE
Sensilivity



@ Ministry of
Transportation

Foundation Design

ONTARIC MOT 1-08-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 0581010

Ontario
RECORD OF BOREHOLE No WS 10+025 CL 1 OF 1 METRIC
W.P. 280-99-00 LOCATICON Coords: N:4765979.6 £:326435.7 ORIGINATED BY _MP
DIST HWY _408 BOREHOLE TYPE __ Salid Stem Augers COMPILED BY OB
DATUM _Geodetic DATE 09.09.09 CHECKED BY RA
1
SOIL PROFILE SAMPLES | T " REMARKS
Eol|l T PLASTIC \erime HOUD) | &
= o |2E| 8 20 40 80 80 100 MIT - Ccontent  WMIT) S @ &
Sl g |22 = T e o W w w | 78 | cransize
tilm| ¥ S |2a Q |SHEAR STRENGTH kPa
ELEY DESGRIFTION = e | 212 = - S DISTRIBUTION
DEPTH 3 2 g | 2 28| £ |© UNCONFINED + FIELD VANE Y %)
£l = F {£°| U le QUCKTRIAXAL X LABVANE WATER CONTENT (%)
180.2] Ground Surface u 20 4 80 80 100 1o 30 ko' |GR SA SI CL
180.0 205mm TOPSCIL — 180
0.2 1 55 B o 0 56 30 14
FILL. - Silty Sand,
frequent rJ_ayey inclusions, §,
179.2 loose, moist < °
10 2| ss 12
SILTY CLAY > 179
stiff to very stiff,
browa fo 4.0m, grey below, < < .
damp to moist 3 S8 20 %
y % 178 ye.
4 58 29 Q 0 1 53 46
5| ss | 17 Q % 177
% 176
6 | S5 g % % °
- 175 +1.7
N 18
+
firm to stiff 43
7881 2 174 b o 1 37 62
__1.8
173
1.6
+
8 58 9 Q
172 2.1
+
171.2 L 20
9.0 End of Borehole
Borehcle was dry {nct stabilized) and
hale epen o full depth on completion.
Piezemaler installation censists of a
19mm diameier, Schedule 40 PV(G
pipe with a 1.52m siolted screen.
Water Leve! Readings:
Date Depth(m) Elevation{m)
Sep.10.09 19 1723
Sep.11.09 7.3 1729
Sep.16.09 &.6 1738

+ 3‘ w 3. Numl?_er_s refer to
Sensilivity

3%
o} STRAIN AT FAILLURE




ONTARIO MOT 1-08-4135 MERRITT RD 2.GPJ ONTARIQ MOT.GOT 0511010

Ministry of y .
@ Transportation Foundation Design
Ontaric

RECORD OF BOREHOLE No MR 9+800 CL 1 OF 1 METRIC
W.P. 280-89-00 LOCATION Coords: N:4765835.2 £:325409.3 ORIGINATED BY _ mp
DIST HWY 406 BOREHOLE TYPE _ Solid Stem Augers - COMPILED BY DB
DATUM _Geodelic DATE 02.03.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % W |ResiSTANEE FLOT —Ei__ pLasric NATURAL oo - REMARKS
2! & Leair  MOISTURE "y E 5 &
& w (L5 @ 20 40 B0 80 100 CONTENT 22
2 wisgf =z ! : L L L Wa w w | ¥ | crANsizE
ELEY DESCRIPTION |2 3 = 23 »C*—J SHEAR STRENGTH kPa prr Qe DISTRIBUTION
DEFTH P i > 13 & < | O UNCONFINED + FIELD VANE Y %)
ElZ 2 |E°| & |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
180.0| Ground Surface - 20 40 &0 BO 100 020 30 kN’ {GR A S CL
1758 150mm TOPSOIL it
0.2 1] 85 | 14 o
SILTY CLAY
stiff to hard, brown, damp to moist
2] 85| 27 179
3| ss | 32 °
178
4 §s 23 o
177
518 | 1 @
1.1
+
176
-
g | ™wW i PH 175
1.1
4
175.9 174 o
6.1 End of Borehole
Borehote was dry {not stabilized) and
hole open to fuli depth on complelion.
|
|
|
|
i
+ 3,x3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



ONTARIC MOT 1-09-4135 MERRITT RD 2.GFJ ONTARIC MOT.GDT 06840

@ Ministry of
Transportation

Foundation Design

Ontarie
RECORD OF BOREHOLE No MR 9+850 Rt 1 OF 1 METRIC
WP 260-99-00 LOCATION Coords: N:4765953.0E:326458.1 ORIGINATED BY _mp
DIST HWY _406 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.09,09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W RESISTANCEPLOT&_ eiasmic NATURAL cun - REMARKS
Eal & MOISTURE A 2
- w 25| & 20 40 60 .80 100 UMIT  conreng UMM S O
Sz s (=21 = IS we w w | 2% | cransieE
o8| w3 28| & |SHEARSTRENGTH kPa o
ELEV DESCRIPTION = & € zg = DISTRIBUTION
DEPTH < RN EREE Z | O UNCONFINED  + FIELD VANE ¥ )
ELZ Z |EC| § | QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
179.8| Ground Surface w 20 40 60 80 100 10 20 30 kN/m® |GR SA SI CL
ug.g‘ 60mm TOPSOIL
. 1 88 10 [+
firm
- > 179
SILTY CLAY 2| 85 | 26 a
vary stiff, >
brown to 4.0m, grey beliow,
damp to moisl ‘<
3| ss 27 % 178 o 1 47 &2
4188 | 2 % Q d
> > 177
firm to st 5 ss 10 »< »< [+
> 1.4
i!% 176 !
6| s5 | 3 175 | { 0 ¢ 61 39
.0
Jr2
1.8
174
7 ™ PH X I { 183 & 0 33 &7
173 -+1.2
1723 25
75 End of Borehole
Borehcle was dry {not siabilized) and
hole open to full depth on compietion.
Meonitoring well inslallalion consists of
a 50mm diameler, Scheadule 40 PVC
pipe wilh a 1.52m siotted screen.
VWater Lavel Readings:
Data Depth{m)  Elevation{m)
Sep.10.09 60 173.8
Sep.11.08 48 175.2
Sep.15.09 38 175.9
Consolidation test performed on
+3 %3, Numbersreferto 3% qrpan AT FAILURE

Sensitivity




ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARID MOT.GDT 05/0/10

@ Ministry of
Transportation

Foundation Design

Cntario
RECORD OF BOREHOLE No MR 9+900 CL 1 0F 2 METRIC
W.P. 280-99-00 LOCATION Coords: N:4765894.9 E-326489.5 ORIGINATED BY _MP
DIST HWY _406 . BOREHOLE TYPE _ Hollow Stem Augers COMFILED BY DB
DATUM _Geodetic DATE 09.08.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT-Z__ cssmic MATURAL Lo - REMARKS
£21 3 uwT  MOWTURE “ligml E G &
5 o =51 & 20 40 60 BD 100 CONTENT =0
R w =g = ! : L L L Wy w w | 5% [ cransize
algiw a (25 Q |SHEAR STRENGTH kPa
ELEV DESCRIPTION =l = & < = [t | DISTRIBUTION
DEPTH é 3 t > 8 % <>c C UNCONFINED + FIELD VANE 'Y (%)
El= EJECO| L |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
185.3| Ground Surface w 20 40 50 80 100 10 20 30 kNim* |GR SA SI CL
0.0 25mm TOPSOIL
11881 10 188
FILL - Silty Clay,
trace sand to sandy,
occasional grave! inclusions
below 1.4m, a
firm to stiff, brown / dark brown, 2 58 1
gamp to moist 184
3 58 7 o
---- samplet wet at 2.2m
183 e —+-
41 88 7
5 S8 4 182
181
& 153 5 o
180
179.7
56
some sand
71 88| 21 179 & i 0 14 47 39
SILTY CLAY
very stiff,
Brown to 7.1m, grey below, 178
damp to moisl
8 S8 27
177
91 85 | 28 176
firm to stiff 178
0] 55| 9 i ¢ 1 51 48
174 +"—“
1.7
-+
11 S8 6 73 9
SZ +1,7
172
1.1
+
12| ss 4 = 0 0 69 N
171 19
+
Conlinued Next Page
+34 % 3: Numbers refer lo 03% STRAIN AT FAILURE

Sensitivity




ONTARIO MOT 1-00-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

Ministry of . .
Transportation Foundation Design

Cntario
RECORD OF BOREHOLE No MR 9+300 CL 2 OF 2 METRIC
WP, 280-99-00 LOCATION Coords. N:47669949 E:3264895 ORIGINATED BY _MP
DIST . HWY 408 BOREHOLE TYPE _ Holiow Stem Augers . COMPILED BY oB
DATUM _Geodstic BATE 09.08.09 CHECKED BY RA
SOIL PROFILE SAMPLES 4 |DLSAC CO PENETRATION
@ o NATURAL - REMARKS
] I PLASTIC Hauio
21 o umic  MOISTURE “rorl £ & &
= w |SE| o 20 40 B0 80 100 CONTENT z©
2ig W=zl = e e w w | 28 | cramnsie
g cid| w3 |eg| & |sHEAR STRENGTHPa e
FEY DESCRIPTION 18l e ]2 [z8] & ————— DISTRIBUTION
DEPTH z|s b = 8 &l = |° UNCONFINED + FIELD VANE ¥ (%)
ez z [E9] © |e QUOKTRIAXIAL X LABVANE | WATER CONTENT (%)
w 200 40 B0 BO 100 10 20 30 km® |GR sa s1 cL
1702 LA
151 End of Borehale
Borehole was dry (not stabilized) and
hole open teo full depth an completion.
Resistance to augering from
0.0-0.6m, and 3.6-4.6m.
3 3. Numbers refer lo 3%
+5.K T Sansitivily O STRAIN AT FAILURE




ONTARIQ MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

Ministry of . . .
@ Transpottation Foundation Design
Ontario

RECORD OF BOREHOLE No MR 9+950 Rt 1 0F 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766011.5 E:326537.9 ORIGINATED BY _MP
DIST HWY _406 BOREHOLE TYPE _ Sofig Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.62.09 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANCE PLUT_E‘_ NATURAL " REMARKS
By I PLASTIC g iee  LiQUID) &2 -
£ w 5] 8 20 40 B0 80 100 [UMT courenr  LMT 2 @ &
S| wizE| z 1 1 1 1 ! Ve w w | 2 %J GRAIN SIZE
18t w | 2 |ag} 8 {SHEARSTRENGTHkPa
ELEV DESCRIETIO o e | |26} E —o———— DISTRIBUTION
DEPTH N 2 =l e |3 28| £ |o UNCONFINED + FIELD VANE Y %)
= z %U @ |® QUCKTRIAXIAL > LABVANE WATER CONTENT (%)
180.2| Ground Surface w 20 40 60 80 100 1 20 30 wNfim* |GR SA Sl CL
1801 100mm ASPHALT AN 180
01 “FILL Sand and Gravel, irace to 1| ss| 1. E} 21 50 24 &
1798 some silt, compact, brown, dry
086 44
SILTY CLAY 2| s8 | 1a o | ¢ 1 a2 57
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886 End of Borghoie
Borehole was dry {not siabilized} and
hole open to full depth on completion.
Piezometer installation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slotted screen.
Water Level Readings:
Qate Bepth{m}  Elevation(m}
Piezaometer destroyed by construction
activity.
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GSU 1-09-4135 MERRITT RD 2.GPJ 05/07/10

GRAIN SIZE DISTRIBUTION

FIGURE B1-1

Size of openings, inches
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GRAIN SIZE DISTRIBUTION FIGURE B1-2

GSD 1-09-4135 MERRITT RD 2.GPJ 05/07/10

FILL - Silty Clay
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ALTR 1-09-4135 MERRITT RD 2. GPJ 05/07/10

ATTERBERG LIMITS TEST RESULTS

FIGURE B1-3

FILL - Silty Clay
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GSD 1-09-4135 MERRITT RD 2.GPJ 05/07/10

GRAIN SIZE DISTRIBUTION

FIGURE B1-4

SILTY SAND TO SANDY SILT

Size of openings, inches

1.5.5. Sieve size, meshesfinch
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GSD 1-09-4135 MERRITT RD 2.GPJ 05/07/10

GRAIN SIZE DISTRIBUTION FIGURE B15

Size of openings, inches

SILTY CLAY

41.5.5. Sieve size, meshesfinch
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GRAIN SIZE DISTRIBUTION FIGURE B1-6

GSD 1-09-4135 MERRITT RD 2.GPJ 05/07/10

SILTY CLAY
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GSD 1-08-4135 MERRITT RD 2.GPJ 05/07/10

GRAIN SIZE DISTRIBUTION

FIGURE B1-7
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GSD 1-09-4135 MERRITT RD 2.GFJ 05/07/10

: FIGURE B1-8
GRAIN SIZE DISTRIBUTION
SILTY CLAY
Size of openings, inches 4.5.8. Sieve size, meshesfinch
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GRAIN SIZE DISTRIBUTION FIGURE B1-9

GSD 1-09-4135 MERRITT RD 2.GPJ 05/07/10
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GRAIN SIZE DISTRIBUTION

FIGURE B1-10
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ATTERBERG LIMITS TEST RESULTS

FIGURE B1-11
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ATTERBERG LIMITS TEST RESULTS FIGURE B1-12

ALTR 1-08-4135 MERRITT RD 2.GPJ 05/0710
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ATTERBERG LIMITS TEST RESULTS

FIGURE B1-13
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ATTERBERG LIMITS TEST RESULTS

FIGURE B1-14.
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ATTERBERG LIMITS TEST RESULTS FIGURE B1-15
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ATTERBERG LIMITS TEST RESULTS

FIGURE B1-16
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GRAIN SIZE DISTRIBUTION

FIGURE B1-17
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CORRECTED UNDRAINED SHEAR STRENGTH FIGURE B1-18
MERRITT ROAD INTERCHANGE - SOUTHEAST QUADRANT
Silty Clay
Corrected Cu (kPa)
0 25 50 75 100 125 150 175
180
179 X >
X >
178
177
A
3
176
3
175 ¢ 4 AZa7 13 O
c X x/ *
~ / + o>
c g T >
% 174 + A-X— A > % >
’ >
g X a* ¢ + jD % X X >
w /
173 r / & A +
/ k3 o
+ i . o
172 + \D+ A X
a xv‘ L 2
\ A +
\ X
171 | XN
A X
N
170 VY
169 A
168
acl &C4 A SEW 10+200 CL X SEW 10+250 LT XSEW 10+250 RT

+SEW 10+300 CL B SEW 10+350 L
X EN 10+025 CL
XMR 10+075 LT

X MR 10+100 CL

+EWN 10+100 LT OEWN 10+100 RT < EWN 10+150 CL

T &SEW 10+350 RT A WN 10+000 RT XWN 10+050 CL
MR 10+050 CL
MR 10+200 RT

MR 10+150 LT MR 10+200 LT

Field Shear Vane Correction
Morris & Williams (1994)
(n=1.18 EXP(-0.08 Ip) + 0.57)

Applied Correction Factors
0.84 (Elev.>176.5m) 0.87 (Elev.<176.5m)

Project No. : 1-09-4135

Date : September, 2010

Prepared By : HW

P
: Checked By : RA

Y.
Qe

Terraprobe Inc.




ATTERBERG LIMITS AND WATER CONTENTS

FIGURE B1-19
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HWY 406 TWINNING - MERRITT ROAD FIGURE B1-20
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HWY 406 TWINNING - MERRITT ROAD

FIGURE B1-21
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FIGURE B1-22

HWY 406 TWINNING - MERRITT ROAD
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HWY 406 TWINNING - MERRITT ROAD

FIGURE B1-23
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HWY 406 TWINNING - MERRITT RCAD

FIGURE B1-24
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FIGURE B1-26
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APPENDIX B

Laboratory Test Results
(North West Quadrant)
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GRAIN SIZE DISTRIBUTION

FIGURE B2-1
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FIGURE B2-2
GRAIN SIZE DISTRIBUTION
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GRAIN SIZE DISTRIBUTION

FIGURE B2-3
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ATTERBERG LIMITS TEST RESULTS

FIGURE B2-4
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GRAIN SIZE DISTRIBUTION FIGURE B2-5

GSD 1-09-4135 MERRITT RD 2.GPJ 05/07/10
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GRAIN SIZE DISTRIBUTION

FIGURE B2-6
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GRAIN SIZE DISTRIBUTION FIGURE B2-7
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GRAIN SIZE DISTRIBUTION FIGURE B2-8
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GRAIN SIZE DISTRIBUTION

FIGURE B2-9
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ATTERBERG LIMITS TEST RESULTS

FIGURE B2-10
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ATTERBERG LIMITS TEST RESULTS

FIGURE B2-11

SILTY CLAY
60
CH
50
40 //
n c 3
a o
Z )
% a0 "
=
73]
9 cL
o
2 -l ® A
< /
[ //
10 oL /
CL-ML / ML-OL MI-Ol MH-OH
ML.
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BQREHOLE DEPTH (m) ELEVA_TION {m)
® ES 10+000 Lt 12.4 172.6
b4} ES 10+000 Rt 0.3 175.8
A ES 10+050 CL 7.8 178.1
* ES 10+050 CL 12.4 173.5
® EWS 10+100 Lt 17 178.8
e EWS 10+100 Lt 6.3 174.2
Date May 2010 . Prepd ...... DB,
Project .1-08-4133. .. Chkd RA




ALTR 1-09-4135 MERRITT RD 2.GPJ 05/07/10

ATTERBERG LIMITS TEST RESULTS

FIGURE B2-12
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ATTERBERG LIMITS TEST RESULTS FIGURE B2-13
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ATTERBERG LIMITS TEST RESULTS

FIGURE B2-14
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FIGURE B2-15
GRAIN SIZE DISTRIBUTION
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CORRECTED UNDRAINED SHEAR STRENGTH

FIGURE B2-16
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ATTERBERG LIMITS AND WATER CONTENTS

FIGURE B2-17 -
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HWY 406 TWINNING - MERRITT ROAD

FIGURE B2-18
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FIGURE B2-19
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FIGURE B2-20

HWY 406 TWINNING - MERRITT ROAD
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HWY 406 TWINNING - MERRITT ROAD

FIGURE B2-21
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HWY 406 TWINNING - MERRITT ROAD
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HWY 406 TWINNING - MERRITT ROAD
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APPENDIX C

Record of Borehole Sheets
(Previous Investigations)
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Ministry of
Transpaortation

Peto MacCallum Ltd.

Ontario
Foundation Desijgn
RECORD OF BOREHOL.E No 101 1 of 2 METRIC
G.W.F._ 280-~99-00 LOCATION Co-ords: 4 765 894 N; 326 490 E GRIGINATED BY M.R.
BIST CR HWY 4086 BOREHOLE TYPE _Continuous Flight Solid Stem Augers COMPILED BY N.R,
DATUM Gecdetic DATE October 27, 2008 CHECKED BY C.W.
DYNAMIC CONE PENETRATION kPz
SQIL PROFILE SAMPLES & W [RESISTANCE PLOT - NATURAL - REMARKS
Wl T LASTIC yerire LOUD| | i
- @ £ 8 2 40 60 &0 100 MU content  UMIT) 3 O &
il -4 w = = W, w W, = GRAIN SIZE
ELEV R © 5| & |SHEAR STRENGTH kPa - " - 2 | psTRIBUTION
DEPTH DESCRIPTICN Si13|ey 22| T {0 UNCONFINED  + FIELD VANE ¥ ol
1= z €9 L | e QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
185.2 ] Ground Surface * u 20 40 &0 80 100 20 40 60 KN/m® |[GR SA St CL
0.01 clayey silt
somg gand, trace gravel 1 |ss 5 185 a
Firm Brown Moist
(FILL}
2 |ss 7 org, |5 9 66 20
184 Hl o8
Soft Mot tled 3 |ss 2
brovwn/grey
183
4 | 88 3 ie] T 14 52 27
Firm 182
5§88 g [}
130.9 6|88 5 181
4.3] Topsoil -
180.5 [
4.7 clayey silt and Sand
trageygravel T |ss 5 5 2 42 40 1§
Firm to Brown Wet g0
stiff
12
179.4 988 °
5.8] silty clay, trace sand
Hard to Reddish Moist 179
stiff brown g |ss 31 le——{ 0 5 47 53
178
10| 88 21 o
177
176
11188 9
175
thin silt partings
Firm to iz | ea . o
stife 174 i
v -+
173
13| ss 4 o 0 1 59 40
11 2
v +
172
14 355 2
171
vV r+
170.2 Cont'd
CN_MOT VER3 0STFO05.GPJ ON_MOT GDT 1/24/2000 5:41:38 Al
+? .XS: Numbers refer o

Sensitivity

20
15—(:,)—5 (%) STRAIN AT FAILURE
10




Ministry of
Transportation
Ontario .

Peto MacCallum Ltd.

Foundation Desian

End of borehole

* Borehole dry upon
completion of drilling

| | Penetrometer test

RECORD OF BOREHOLE No 101 2 of 2 METRIC
G.W.P.__280-99-00 LOCATION Co-ords: 4 765 994 N; 326 490 E ORIGINATED BY M.R.
DIST CR HWY 406 BOREHOLE TYPE _Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM Geodetic DATE October 27, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION kPa
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
Wl = PLASTIC LHQUID| ]
EZ| g umir  MOISTURE Tioarl £ 5 &
51 i £9| 2 G R B o 28 | ocramsze
pur ] = = W, Wy
ELey gyl lwl 3 2 5| @ [$HEAR STRENGTH kPa . b . £
- DESCRIPTIGN RS s 22 & — DISTRIBLITION
DEPTH Z1{3 = = 3 F:S < [ o unGONFINED + FIELD VANE ¥ 5
Bl z g 9l | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
170.2 - w 20 40 60 8 100 20 40 60 kN/m® |GR SA St CL
1.0 170
li'gg Silt, trace sand
- . . 15 | 58 12 o 0 5 9 §
1?;'; Compact giggésh Moist

ON_MOCT VER3 08TF005.GPJ ON _MOT.GDT 1/24/2008 8:41:38 AM

+ %

Numbers refer 1o

Sensitivity

20
15—(:}— 5 {%) STRAIN AT FAILURE
10




ﬂ%:::zi';z::;ﬁ.,n  PetoMacCallum Ltd

Foundation Design

RECORD OF BOREHOLE No 102 1 of 1t METRIC
G.W.P,__280-99-00 LOCATION Co-ords: 4 766 012 Ny 326 508 E CRIGINATED BY W.L.
DIST CR HWY 406 BOREHOLE TYPE _Continuous Flight Solid Stem BAugers COMPILED BY N.R.
DATUM Geodetic DATE September 24, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION kFa
w
SOIL PROFILE SAMPLES & Y RESISTANCEPLOTi_ masTic MATURRL Lo - REMARKS
E2 G uaT  MOISTURE Prper) e 5 &
= w < g @ 20 40 60 80 100 CONTENT z 0
Sl w 28 z e - w w | 5% | cransizE
[N R pu] 0 5| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2l 2 zg £ —_— DISTRIBUTION
DEFPTH é 51 > 8 o ; & UNCONFINED + FIELD: VANE ’Y (%)
El= z E O] L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
184.8 | Ground Surface = 20 40 B0 B0 100 20 40 B0 kNim® |GR SA SI CL
0.0} Topsoil P
; — 1 |ss 10 [}
Silty clay, trace sand
Stiff to Brown Moist 184
soft /1
trace gravel 2 1ss 7 e
3 |88 5 183
4 |88 3 1‘ ]
igz
Clayey silt and sand
somg gravel 5 |ss 3 o
topsecil inclusions
*
Soft Wet 27| 181
(FILL) 6 |88 3 o
7188 2 . 180 Heo 12 36 37 15
179.3
5.51 peat -] 8 |ss 3 o
[T~ 179
Y o Org.
178.6 i 35 5
6.2| sandy silt, trace clay b o 1ssg 2
172.1| Very loose Brown Moist »
6.7 Silty clay, trace sand 178
layers of sandy silt
Soft to Brown Moist 10ss 3 °
stiff to wet
11588 9 1 [s]
1
1786
12188 12 [ ] e}
175.0 125
9.81 End of borehole
* 2008 08 24
v Water level chserved
= during drilling
A 4 Water level measured
= after drilling
- Penetrometer test

ON_MOT VER3 O8TFO05.GPJ ON_MOT.GDT 1/24/2009 8:41:40 AM 7 5 Numb eler 16 20
- . 1] 2IS I
+ . Sonsiurs 1 5_¢_ s (%} STRAIN AT FAILURE

10



Ministry of
Transportation

Peto MacCallum Ltd.

Ontari
nranie Foundation Design
RECORD OF BOREHOLE No 103 1 of 2 METRIC
G.W.P__280-99-00 LOCATION Co-ords: 4 766 016 N; 326 529 E ORIGINATED BY _ M.R.
DIST CR HWY 406 BOREHOLE TYPE _C.F.H.S.A. and Dynamic Cone Penetration Test COMPILED BY N.R.
DATUM Geodetic October 24, 2008 CHECKED BY C.H.
DYNAMIC CONE PENEYRATION kPa
SOIL PROFILE SAMPLES x Y |RESISTANCE PLOT NATURAL = REMARKS
£2 3 Ly MOISTURE  HER) o &
51, @ £3 @ 20 40 60 B0 100 CONTENT z %
e Bl Z W, w W, GRAIN SIZE
BlBiw] 3 o &| 8 |SHEAR STRENGTH kPa . y 2
ELEY DESCRIPTION =1 21%| = z9 E ——— DISTRIBUTION
DEPTH é ER S Z 8 5 = O UNCONFINED + FIELD VANE ‘Y %}
£l = z €9 L {e QUCKTRIAXIAL X EABVANE | WATER CONTENT (%)
180, ¢ | Ground Surface * u 20 40 60 80 100 2 40 80 Kym® [GR SA S CL
0.0 silty clay
some” sand, some gravel 1 |ss 4 180 o
Soft Brown _ Moist |
silty sand
Compact Brown Moist
179.2 s {FTLL) 2 |ss 12 °
.2 Silty clay, trace sand 179
Hard Brown/ Moist 213
grey 3|88 11 — 0 1 50 43
geddish
ZOWE 178
4 |ss 13 23
thin layers of silt
Very stiff 5 lss 14 177 150 b
Stiff 1
6 |Ss 6 ] e 0 1 44 55
176
T | PH (S 4 ] 19.6
FV
175
M - i
Grey
8 |88 z 174
3
Fv 1
172.9 173
7.5 clayey silt, trace sand
Stiff Reddish Maist 9 |Td PH 0\ H-4 19.8 o 1 &3 36
brown
v 172 3
10|83 5 171
170.4
10.0| silt, trace sand
Compack Reddish Wet 170
brown
11} 8sS 12 c 0 3 91 &
169
1682
12.2| End of borehole 168
Probable clayey silt
Firm ta
haxd
P AN
166
165.4 Cont'd
ON_MOT VER3 08TF005.GPJ ON_MOT.GDT 1/24/2008 8:41:42 AM 7 U5 Numbers refer o 20
. Ui
H Xy 15_(11,_5 (%) STRAIN AT FAILURE
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Ministry of
Transportation

Peto MacCallum Ltd.

QOntario
Foundation Design
RECORD OF BOREHOLE No 103 2 of 2 METRIC
G.W.P.__280-99-00 LOCATION Co-ords: 4 766 016 N: 326 529 B ORIGINATED BY _M.R.
DIST CR HWY 406 BOREHOLE TYPE _C.F.H.S.A. and Dynamic Cone Penetration Test COMPILED BY ¥.R.
DATUM Geodetic DATE Octcber 24, 2008 CHECKED BY C.N.
MI INE PENETRATION kP
SOIL PROFILE SAMPLES | . | w |BYSfMCEONRsE a
e | o pLasTc MATURAL o | REMARKS
G L MOSTURE -
5 @ =z 8 20 40 6% 80 100 conTenr  UMIT| S & &
7| g ZEl 2 g ——— e w w | 28 | cramsze
BV atm| W = 0 5 © |SHEAR STRENGTH kPa
_ELEV_ DESCRIPTION = o Z z9 g b e G DISTRIBUTION
DEPTH é § |Z b= 8 o § O UNCONFINED + FIELD VANE ‘Y (%}
1= z £C| T | QUOCKTRIAXIAL x LaBVANE | WATER CONTENT ()
165.4 ¥ w 20 40 &0 80 100 26 40 60 Wwim® IGR SA 51 GL
15.0 Cont'd
Probable clayey silt 165
Firm to
hard
164 >
163
162
161
160
159.0 1L 159
21.4| probable clayey silt [l
Hard & o]
! o
{TILL) Wiy
" % 158
£
‘!..
ls" ]!
gan 157 f
156.% [+ 4] 140
23.8| End of dynamic cone
penetration test
* Borehole dry upon
completicon of drilling
a Penetrometer test
C.F.H.5.A: denctes
Continuous Flight
Hollow Stem Augers
ON_MOT VER3 CB8TF005.GPJ ON_MOT.GDT 1/24/2009 B:4 1:42 AM 7 o5 Numb er 20
+ x? . Numbers referta 15_3')_5 (%) STRAIN AT FAILURE

Sensitivity
19




Ministry of

() L e Peto MacCallum Ltd.

Ontario

Foundation Design

RECORD OF BOREHOLE No 104 1 of 3 METRIC
G.W.P,_280-89-00 LOCATICN Co-ords: 4 766 020 N; 326 551 B QORIGINATED BY M.R.
DIST CR HWY 406 BOREHOLE TYPE _Continucus Flight Hollow Stem Augers COMPILED BY N.R.
DATUM Geodetic DATE October 22 ang 23, 2008 CHECKED BY C.H.
DYNAMIC CONE PENETRATICN kPa
SCIL PROFILE SAMPLES x Y |RESISTANCE PLOT NATURAL REMARKS
w e PLASTIC uoun [
=0 LT MOISTURE o4 a
E @ g Z| & 20 4 60 80 100 conTent UM =8
ol = -1 W w w | 2 GRAIN SIZE
ELEV Ela|g) 3 9 5| © [SHEAR STRENGTH KPa —_—— * | bistrIBUTION
DEPTH DESCRIFTION ={z(e| 2 38| = [o UNCONRNED 4 FIELDVANE ¥ o
El= z € C| @ | e QUICKTRIAXIAL X LABVANE | VWATERCONTENT (%)
17a.7| Ground surface w 20 40 60 80 100 20 40 6O kN/m* |GR SA SI CL
2.0 i
17904 Silty clay, trace sand 5/_>£ i | ss p L
.33 \Firm Mottled Molst
brown
{FILL) 179
Silty clay, trace sand
thin lenses of silt 2 |ss 23
Very stiff Mottled Moist
brown
3 [ss 17 178 o
— e (] 177
SELiff 7]
4 |ss 3 } | 0 1 44 55
176
FV
* +
- —_ — — H-H
thin partings of silt ]
175
5|53 1 —o 0 4 4% 50
3
Fv +
174
6 |88 3 [}
173
3
v +
172
7T PH
3
v +
171.0
8.7 sile 171
trace sand, trace clay
Loose Reddish Moist
brown to wet 8 |85 7 o @ 2 93 5
170
169
168.8
10.9% clayey silt 9 |ss 7 4
trace sand, trace gravel
Firm Reddish Moist
brown 168
0| 8s 7 =1 1 6 70 23
167
166
1t{mw| PH 4
165
164.7 Cont‘qg

QN_MOT VERS 08TFC05.GPJ ON MOT.GOT 1/24/2009 8:41:44 AM
+'.' XS . Numbers refer lo

20
Sensilivity ]5_4)_ 5 (%} STRAIN AT FAILURE

10



Ministry of

() L S Peto MacCallum Ltd.

Qntario . .
Foundation Pesign
RECORD OF BOREHOLE No 104 2 of 3 METRIC
G.W.P___280-99-00 LOCATION Co-ords: 4 766 020 N; 326 551 E ORIGINATED BY M.R.
DIST CR HWY 406 BOREHCLE TYPE _Continuous Flight Hollow Stem Augers COMPILED BY H.R.
DATUM Geodetic DATE October 22 and 23, 2008 CHECKED BY C.N,
DYNAMIC CONE PENETRATION kPa
SOIL PROFILE SAMPLES © W |RESISTANCE PLOT NATURAL REMARKS
[T 3 PLASTIC | ripe  LQUID e
& £z 8 0 49 60 8y g0 (UM uaT £ o &
5 w g @ : ; A A . CONTENT £2
5| & 3 El 2 wn w w | 58 | cramsize
ELEV o lmi @ poe | o 5| 9 ISHEAR STRENGTH kPa —_— DISTRIBUTION
DESCRIPTION = < ES- 1
DEPTH é = ﬁ = 80 ;: O UNCONFINED + FIELD VANE 7 (%)
B|= z £ O} B e QUICKTRIAXIAL X LABVANE [ WATERCONTENT (%)
164.7 L 20 40 80 80 100 20 40 &0 wim® [GR SA SI CL
15.90
. 12185 ] g
Stiff 164
—_— — R— — r.ann
layers of silty clay 163
Firm Reddish Wet
brown/grey 13§58 [ B o . 0 1 67 32
162
—_— g
ne gravel
thin layers of silt
14 | S8 | WH** 161 [Fcmi 0 1 64 35
160
159.€
20.1] ciayey silt il
some sand, some gravel " ¥
o
Stiff Reddish Moist ABR 159
brown o L
{TILL} i 1o
el
o 1 15| SS 13 <
‘I.i 156
]
157.3 T
?2.41 sand and silt ik
with gravel, trace clay *l I 157
o
Very dense Reddish Moist s [
brown/grey e
{TILL} o 1o
1) 156
o] Il
. |
o[t} 26 ]ss| 79 155 off 23 32 35 10
4 |
1] 154
(] |+
153,5 Hk
26.2 gilty elay, trace sand
thin lenses of silt
Stiff Reddish Moist 153
brown/grey
17|88 16 152
151
150
149.7 Cont'd
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+7 5 . Numbers refer to

20
Sonsivity 15# 5 (%) STRAIN AT FAILURE
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Ministry of
c.."" Peto MacCallum Ltd
Foundation Design
RECORD OF BOREHOLE No 104 3 of 3 METRIC
G.W.P._ 230-9%-00 . LOCATION Co-ords; 4 766 020 W; 326 551 E QRIGINATED BY M.R.
BIST CR HWY 406 BOREHOLE TYPE _cContinucus Flight Hollow Stem Bugers COMPILED BY N.R.
DATUM Gegdetic DATE October 22 and 23, 2008 CHECKED BY C.N.
SOIL PROFILE SAMPLES o | w [BINAMIC CONE FENETRATICN kPa
TN s _ pLasTIC NATURAL -\ \qyp) = REMARKS
=25 vt MOISTURE Trant £ 5 a
Blel |8 |38 8| 2 9 @ @ w ST E§
4 E| Z 28 | GRA&INSIZE
ELEV | Wiw| 3 o 5| & |SHEAR STRENGTH kPa we hid b S
TERTH DESCRIPTION Ll I < ER- L | DISTRIBUTION
DEPTH g =] a: > 8 o g O UNCONFINED + FIELD VANE 'Y (%)
El= b 4 O il |® QUICKTRIAXIAL X LASVANE WATER CONTENT (%}
149.7 w 20 4D 60 80 100 20 40 60 wim® [GR SA SI CL
30.0 layers of silty sand
18 | ss 1 148
146.3
31.4% sand and silt, trace clay i "
Very dense Reddish Hoist 4] [+ Lag
brown/grey ] i
{TILL} Ay
17
EAst 147
P
. 1o
4
1174 19 | 85 [50/10cm 146
i
" 145
ol
o} Te
.01 141
143.6 " I

36.1| End of borehole
Refusal on probable bedrock

Sample 19: sampler bouncing

> 2008 10 24

A 4 Water level measured
= after drilling

L] Penetrometer test

WH** denotes penetration due
of weight of rods and
hammer

Low 'N' values in samples
14 and 18 are due to
hydrazulic disturbance in
s1lt and silty sand layers.

ON_MOT VER3 Q8TF005.GPJ GN_MOT.GDT 1/24/2009 8:41:44 AM

Z0
7 5. Numbers refer to 4
X Gy 154})_5 (%) STRAIN AT FAILURE
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Ministry of

() Lo o000 Peto MacCallum Ltd,

Ontario

Foundation Design

RECORD OF BOREHOLE No 105 1 of 3 METRIC
G.W.P___280-99-00 LOCATION Co-ords: 4 766 049 N; 326 574 B ORIGINATED BY M.R.
DIST _CR HWY 4106 BOREHOLE TYPE C.F.H.S.A. + Rotary Diamond Coring COMPILED BY N.R.
DATUM Gegdetic DATE Qctober 29 and 31, 2008 CHECKED BY C.N.
YN AR NE PENETRATION kP:
SOIL PROFILE SAMPLES e |y |BYHAMS GONE TE ON kPa CTURAL REMARKS
[ _ pLAsTIc WATIREE  tiguin =
= 2z 8 20 40 &0 B0 00  [UMT Ul 5 &
«n 5l @ CONTENT z 0
Sig 5 = ! : ! ! 1 e w w | 5% | cransze
olp| ] 9 5| © [SHEAR STRENGTH kPa
ELEV. DESCRISTION cl2lel = z49l £ —————— DISTREBUTION
DEPTH é = E > :8 O g 3 UNCONFINED + FIELD VANE 'Y (%)
R = €O @ | QUCKTRIAXIAL X LABVANE | VWATER CONTENT (i)
180.4 | Ground Surface * w 20 40 60 80 100 20 40 B0 kNim® IGR SA SI CL
0.0] sand and gravel, granular
"A*', crushed limestone
180
Brown Meoist
179.86 {FILL)
0.8] silty clay, trace sand
14{ss 15 q
Very stiff Brown Moist
1 179
layers of silty sand FT] 2 |ss 17 o
178
e Y]
Reddish
brewn
3 |ss| 22 179
-_— . g U
Firm to
stiff
176
4 |85 4 o
1
v 175 +
5 |ss 3 174 b—o— 0 1 36 63
2
134 +
173
[ PH
v 172 +°
) — — —— H4H 7 [ss [ 171
silt layers
170.6
9.8 silt
trace sand, trace clay
170
Loose Reddish/ Moist
brown to wet
6 |ss 5 o
169
168.7
11.7[ clayey silt, trace sand
Firm Reddish Moist
brown 168
9|88 K 3
167
Stiff
10158 9 q
166
165.4 Cont'd

ON_MOT VER] Q8TFDDS.GPJ ON_MOT.GDT 172472009 8:41:46 AM .
- +? x5 . MNumbers refer 1o

20
Sensiiuiy 1 5_43,_ 5 (%) STRAIN AT FAILURE

10



Ministry of
@ T ien Peto MacCallum Ltd,
ntario
" Foundation Design
RECORD OF BOREHOLE No 105 2 of 3 METRIC
G.W.P._280-59-00 LOCATION Co-oxds: ¢4 766 049 N: 326 574 E ORIGINATED BY M.R.
BIST CR HWY 406 BOREHOLE TYPE _C.F.H.S.A. + Rotary Diameond Coring COMPILED BY N.R.
DATUM Geodetic DATE Qctober 29 and 33, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATICN kPa
SCIL PROFILE SAMPLES P w RESISTANCEPLOT_‘E__ NATURAL = REMARKS
Eol g heasTie moisyure USH) . T A
5 @ 5 o 20 40 60 80 100 CONTENT z0
S| w =8z Ll w, w w | 38 | cransze
&tm|f 3 a 5| @ |SHEAR STRENGTH kPa
ELEY DESCRIPTION = o < 1 = o DISTRIBUTION
DEPTH = Z|lr = 3 F < | © UNCONFINED  + FIELD VANE Y )
gl = = £9| 3 |e QUOKTRIAXIAL X LABVANE | WATER CONTENS (%)
165.4 . w 20 40 60 80 00 20 40 80 kim®* |GR 8A 81 cL
i5.0 Cont'd
Clayey silt, trace sand 11 {88 11 165 &
Stiff Reddish Moist
brown
164
12| 38 12 ¥l o 2 77 21
163
162
13 | 55 11 e
161
160.3
20.1} sand and silt, trace clay " "
N 160
Compact Reddish Moist [+ ol
brown/grey | 1a
{TILL} 4 [
kAR 159
14| ss 28 ©
of I 158
Jof o
i 157
o o]
LAN
o] o
EARN 156
L o4 15 | 55 26 o
el o
L 155
o &
49 I
* | 154
o o
o |
ol- Jo
very acms e G 153
ery dense W L] 16185 | 80 o
ol
s o 152
ol 19
4 |
o |
1]
! | 151

ON_MOT VER3 08TF005.GPJ ON_MOT.GDT 172472008 8:41:46 AM 1 s Numbersseferto 20
+ . . Dumbert
Sensitity 15 5 (%) STRAIN AT FAILURE
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Ministry of
Transportation

Peto MacCallum Ltd.

Ontarie
Foundation Design
RECORD OF BOREHOLE No 105 3 of 3 METRIC
G.wW.P. 280-—99-_00 LOCATICN Co-ords: 4 766 049 N: 326 574 B ORIGINATED 8Y M.R.
DIST CR  HWY 406 BOREHOLE TYPE _C.F.H.S_A. + Rotary Diamend Coring COMPILED BY N.R.
DATUM Geodetic DATE October 29 and 31, 2008 CHECKED BY C.N.
NAM INE PENETRATION kP:
SOIL PROFILE SAMPLES |, | w |PESeance b o ON kPa CATURAL REMARKS
g s 2 _ pLagTic WATRAL yiouo| &
- @ Tz 8 20 40 60 80 100 |UMT  copyent UMTL S & &
9l u =El =z i L1t W W w, | 2% | cransze
ELEV alm|® 3 o &l © JSHEAR STRENGTH kPa —_— ey DISTRIBUTION
DESCRIPTION EisE>| X Zzl £
DEPTH R 3 2 &1 < |O UNCONFINED  + FIELDVANE ¥ %
== z & ©] & (@ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
150.4 " w 20 40 B0 80 100 20 40 80 kN/m® |GR SA S GL
30.0 Il
o}
€ [y 150
Dense T2 |ss{ 33 o
A
] [o
ully 149
4|
7|
8 148
o 1a 147
Very dense £0/10em
146
145
36.21 pedrock &EO% 144 ROD 03
Dolomitic limestone
i RC REC
Light grey toc blue grey 20 ng | 106s ROD 0%
1 143.1 | Medium strength -
=
3.3 \Weathered 143
Very poor quality
RC REC 1
Dolostone 21 ngl 1008 ROD 525
Dark brown to grey 142
Medium strength
Unweathered
Fair aquality 141
22|58 TR RQD 58%
140.0 14D
40.4| E&nd of borehole
Sample 18: sampler bouncing
* Borehole charged with
drilling water
u Penetrometer test
C.F.E.S5.A: denotes
Continuous Flight
Hollow Stem Augers
ON_MOT VER3 0BTF005.GPJ ON_MOT.GDT 1/24/2008 8:41:47 AM R 5 Numbers fefar 1o 20
+ X7 Sensitivity 15_4}_5 (%} STRAIN AT FAILURE
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o...,;,n Peto MacCallum Ltd,

Foundation Design

RECORD OF BOREHOLE No 106 1 of 3 METRIC
G.W.P_ 280-99-00 LOCATION Co-ords: 4 766 074 N; 326 590 E ORIGINATED BY M.R.
DIST CR HWY 406 BOREHOLE TYPE _C.F.H,S.A. + Rotary Diamond Coring COMPILED BY N.R.
DATUM Geodetic DATE October 20 to 22, 2008 CHECKED BY C.M.
SOIL PROFILE SAMPLES |, | W |RESAAce Fror oA ION kPa
W, = pLastic PATURAL 4o 5] - | REMARKS
=923 oy MotsTURE MR T 3
5 . @ £5| @ 20 40 B0 B0 100 CONTENT Z g
o] =l = GRAIN SIZE
ELEY. DESCRIPTI =lE|E) 2 £ 5| 2 |SHEAR STRENGTH kPa A S = | DISTRIEUTION
BERTH ESCRIPTION A HEHE 28| T |0 UNCONEINED  + FIELDVANE ¥ pon
£z z £ 9 U |8 QUICKTRIAXIAL X LABVANE | VWATER CONTENT (%)
180.4 | Ground Surface w 2 40 60 83 100 20 40 60 kNim® {GR SA 81 oL
188:9 | Topsoil m
0.2 7 1 ]ss 4
Clayey silt, some sand o]
oxidized stains 180
179.7 1112 i
0.7 \Scft Dark Moist /_
brown 2 5 175
Silty clay, trace sand 58 °
Very stiff Mottled Moist 179
brown
3 |ss ig 0 1 50 43
178
—e —
thin partings of silt
Stiff
4188 9 177 " o]
g
176
5 |ss i [}
v 175 4t
6 {ma| pH 174 r‘: 17.6
FV L2
172.9 173
7.5 Clayey silt, trace sand
Stiff Grey Moist 7 [ssi whes K4 o 1 62 37
to wet
v 172 4
- 111
thin layers of silt
Reddish
brown 8 |88 2 171
FV +
170.0 ¥
7
10.41 silt 170
trace sand, trace clay
Loose Reddish Moist
broun 9 |s=f 7 o 0 2z 84 4
169
168.1
12.3| clayey silt 168
some sand, trace gravel 10 ss K S 2 13 65 20
Firm Reddish Moist
brown
147
11|ss 4
166
165.4 Cont'd
ON_MOT VERS 08TFO05.GPS ON_MOT.GDT 1/2412000 8:41:49 AM 7 5 Numb st >0
. Numbers refer to
X 15_¢_5 {%) STRAIN AT FAILURE -
10




Ministry of
Transportation

Peto MacCallum Ltd,

Ontario
Foundation Besign
RECCRD OF BOREHOLE No 106 2 of 3 METRIC
G.W.P___280-99-00 LOCATION Co-ords: 4 166 074 N; 326 590 B GRIGINATED BY _M.R.
GIST CR HWY 406 BOREHOLE TYPE _C.F.H.S.A. + Rotary Diamond Coring COMPILED BY N.R.
DATUM Geodetic DATE October 20 to 22, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION kPa
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL REMARKS
I PLASTIC Latko =
= 3 T MOISTURE - I &
5 @ 5 @ 20 40 81 80 100 CONTENT z0Q
2 Elwl B8 2E z : L L ! L W w w | 5E | crunsze
ELEY Plela 3 s E SHEAR STRENGTH kPa —— DISTRIBUTION
DEPTH DESCRIPTION <|3|r| 3 3 Z| T [O UNCONFINED  + FIELDVANE ¥ i,
Bl S & O L je QUCKTRIAXIAL X LABVANE | WATERCONTENT (%)
165.4 u 20 40 60 80 100 20 40 60 wim® [GR sa St cL
15.0
165
o — — — WMz b
trace sand 1 58 8
Very stiff - +2
164
131}3s g
163
1
162
14| ss 9 1 101 74 24
16l
_ e —— —— A
Firm 160
159
115 1 ss ] Hd ¢ 1 69 30
158
157.2
23.2] clayey silt [
witK gand, with gravel " “l 157
¥
Hard Reddish Moist ol
brown
4 ||
{TILL) | 14
:d/' 156
L |4 16 | s5 |s0/25em o
4
e
T 155
4 |
q
4 o
HER 154
allg
i
) b
o} o}
ol 1s 153
vl |4
Litl] 17 | ss 61 o
AN
1. 152
1531.4 "
29.0] 5and and silt, trace clay N )
pense Reddish Moist 4] [+ 151
brown/grey | 1d]
150.4 (TILL} conta [

ON_MOT VER3 08TFO05.GPJ ON_MOT.GDT 1/24/2009 8:41:40 AM

+7 lev; Numbers refer to

20
Sensitully 15.(:34 5 (%) STRAIN AT FAILURE
10




Ministry of
.»n Peto MacCallum Ltd.
ntario
Foundation Design
RECORD OF BOREHOLE No 106 3 of 3 METRIC
G.W.P___280-99-00 LOCATION Co-ords: 4 766 074 N; 326 590 E ORIGINATED BY _ M.R.
DIST CR _ HWY 406 BOREMOLE TYPE _C.F.H.S.A. + Rotary Diamond Coring COMPILED BY N.R.
DATUM Geodetic DATE October 20 to 22, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION kPa
SOk PROFILE SAMPLES P W |RESISTANCE PLOT—-E’___ NATURAL - REMARKS
Hol 5 TN moisTuRe YONI0L T 2
= . @ é 5l @ 20 40 60 80 10D CONTENT g g
] =l = W w W, GRAIN SIZE
z|8lw| 3 o E| © [SHEAR STRENGTH kPa s . E2
ELEY DESCRIPTION A= =z Z 5 B ——— DISTRIBUTION
DEPTH Z|3 el = 38| £ |© UNCONFINED + FIELD VANE ¥ %)
ElZ z E Ol @ e QUICKTRIAXIAL X LaBVANE | YVATER CONTENT (%)
150.4 w 20 40 6C 80 100 20 40 80 kN/m? |GR SA ST oL
30.0 [ |°
o ]
43 |l 150
some clay, some gravel ‘-.\ 18l ss 43 ° 15 38 35 12
o bl
sl 149
o 1o}
o] s
Ik 148
ol [as
_  — — Y
Very dense 4 o 147
L[] 19 {55 |50/200m
o] |}
Tt} 146
o |#
it 145
41 Lo
41 1#} 144
143.4 4 .
37.0] Bedrock
Dolostone 143
RC REC a :
bark brown to grey 20 ng| 1o0% RoD S08
Medium strength
Unweathered ——t— 142
Fair to good quality
21 PRGS 1R0E0% RQD 71%
141
RC REC
22 o ROD 75%
140.0 NG 100% i ks
40.4] End of borehole
Samples 16 and 19: sampler
bouncing
* 2008 10 22
A 4 Water level measured
- after drilling
a Penetrometer test
WH** denctes penctration due
of weight of rods ang
hammer
* C.F.H.S.A: denotes
continugus Flight
Hollow Stem Rugers

ON_MOT VER3 DETFOD5.GPJ ON_MOT.GDT 1/24/2009 8:41:50 AM
+ x5, MNumbers referto

20
Sensitivily 1 5~¢,~ 5 (%) STRAIN AT FAILURE
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Ministry of

Sensitivity

Transpertation Peto MacCallum Ltd
Ontaric
Foundation Design
RECORD OF BOREHOLE No 167 1 of 2 METRIC
G.W.P__280-99-00 LOCATICN Co-ords: 4 766 083 N: 326 618 E ORIGINATED BY W.L.
DIST CR BWwY 406 BOREHOLE TYPE _Continuous Flight Holleow Stem Bugers COMPILED BY N.R.
DATUM Geodetic DATE September 24, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION kPa
SOIL PRAOFILE SAMPLES - W |RESISTANCE PLOT NATURAL REMARKS
e _ prasTic BANIEL uouo| | &
= o Z 3 20 40 60 80 100 [UMT conrent HMT| 5 6 &
=N E =2 z : r—— R W, w w | 59 | cransie
ELEV &lm B 2 25 g SHEAR STRENGTH kPa . o DISTRIBUTION
DEPTH DESCRIPTION Zi2le| = 33| T |o UNCONFINED  + FIELDVANE ¥ %)
E{= = EO] U |8 QUICKTRIAXIAL X LABYVANE [ VWATER CONTENT (%)
186.4 | Ground Surface u 20 40 80 80 100 20 40 B0 kN/m® {GR SA S1 CL
0.0] ropsoil - + |ss 5 .
Silty clay, some sand 186
some gravel to 1.5m
Firm Brown Moist
2 |ss 6 2]
185
3 (ss 4 o
trace gravel 184
4 |ss 8 o
some gravel to 5.3m
cobblés 5 lss 20 183 o
Very stiff
Stiff to
firm 6 |ss 14 o
{FILL) 182
71iss i% o
181
1807 g |ss [ o
5.7 Topsoil ~
=] o |ss 5 180 org.
=z -5
179.6 ~
6.8 silty clay, trace sand
Very stiff Brown Moist ip|ss 15 o
17¢
11|ss| 22 o
178
sandy silt layers
12 |ss § 177
Stiff Reddish
bBrown
Firm Grey Wet
13|55 4
176
14 |ss 5
175
L, — — — — H-flis|m| e 174
Stiff
2
v +
173
16|85 | wHer
172 2
FV -+
171.4 Cont'd
ON_MOT VER3 08TFO05.GPJ ON_MOT.GDT 1/24/2009 8:41:51 AM T 5 umb fert 20
+ | x7 . Humbers referia 15_('?_5 (%) STRAIN AT FAILURE

10




Ministry of
Transportation

Peto MacCallum Ltd

Ontarie
Foundation Design
RECORD OF BOREHOLE No 107 2 of 2 METRIC
G.W.P,_280-59-00 LOCATION Co-ords: 4 766 083 N; 326 618 E CRIGINATED BY _W.L.
DIST CR HWY 406 BOREHOLE TYPE _Continuous Flight Hollow Stem Augers COMPILED BY N.R.
DATUM Geodetic DATE September 24, 2(308 CHECKED BY C.H.
SOIL PROFILE SAMPLES |, | w |ReNe i cR L SE e RATION kPa
& 2 pLasTic NATURAL )00 = REMARKS
] ) MOISTURE -
= @ 13 © 2 40 60 80 oo [UMT eonmenr  UMT S B &
o & w gl =z . . -y GRAIN SIZE
ELEV Ti@iw| 3 |25 & [sHEAR sTRENGTHKP v b ol
DESCRIPTICN iz | = < z 5| E DISTRIBUTION
DEPTH Iis|F| = 2 5| < |O UNCONFINED 4 FIELD VANE ¥ %)
B z Ol L | e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
171.4 u 20 40 60 80 00 20 40 60 wim® |GR SA SI CL
15.0
{4
17 | 88 1 1
ciffe 173]
Very stiff Fv 4
170
i69.7
16.71 gilt, some clay
trace sand, trace gravel
18188 13 < 13 81 15
Compact Reddish Wet *
brown Y 159
trace clay . 168
L 19| 88 7
167.5 Q0se
18.9| End of borehole
* 2008 09 24
A 4 HWater level measured
= after drilling
- Penatrometer test
WH** denotes penetration due
of weight of rods and
hammer
ON_MOT VER3S 08TFO05.GPJ ON_MOT GDT 172472008 §:41:51 AM 2 L5 Numb fort 20
. Numbers refer to
+ " Sensitvity 15—¢—5 (%) STRAIN AT FAILURE

10




e A tlon Peto MacCallum Ltd,

Foundation Design

RECORD OF BOREHOLE No 108 1 of 2 METRIC
G.W.P___280-99-00 LOCATIGN Co-ords: 4 766 107 N; 326 655 E By ORIGINATED 8Y M.R.
DIST CR HWY 406 BOREHOLE TYPE _Continuous Flight Solid Stem Bugers COMPILED BY H.R.
DATUM Geodetic DATE October_ 20, 2008 CHECKED BY C.N,
SOIL PROFILE SAMPLES |, | w [QENAMIC CONE FENETRATION kPa
g |2 P NATURAL ool - |  REMARKS
EZ o gt MOBTURE “her £ F &
I . @ é i o 20 40 &0 80 190 CONTENT Z g
= = = w; w W, GRAIN SIZE
ELEV Elblw| 3 a &l & [SHEAR STRENGTH kPa i g s
DESCRIPTION El=1% < 235 E P DISTRIBUTION
DEPTH é 5| F = 8 o g 0O LUNCONFINED 4 FI{ELD VANE ‘Y (%)
Bl z Z O 0 | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
185.3 | Ground Surface * w 26 40 80 80 100 20 4% 50 kNf® |GR SA SI CL
0.C] silty clay, trace sand
layers of silt 185
Firm to Mottled Moist
stiff brown
1 |ss 3 | org. |4 4 42 50
—_— — — 184 1.6%
trace gravel
2 |ss 6 ]
lenses of clayey silt 183
3 |ss o o
Clayey sélt 1
some sand, trace grave
asphalt inclusions 4088 g 182 1 &)r : 4 15 47 34
thin lenses of topsoil mTE
5 |ss 13 5>—] Org_ 2 11 54 33
{FILL) 181 1.3%
6 i85 ] o
172.7 180
3.0 7 |ss 7 °
179.5| Topsoil I~ |
3-8 Silty clay, trace sand
Very stiff Brown Moist g |8 15 179
178
J— A N4 s 1 & ]
thin partings of silt SIREE 8 A 0 14z 3
177
e A
Stiff
7
10[ss| 4 76 o
EV +7
175
11§ Tw PH [ ] | ] 19.3 0 1 49 50
174 > e
EV +
sy T T W
173
12| 88 WH** o
EV +2
172.0 192
13.3{ End of borehole
Cont'd
ON_MOT VERS 08TFO0S GPJ ON_MOT GDT 112472008 8:41.53 AM T 5 Nembers refes b =0
. U TS refer to
o iy 15_¢_5 (%) STRAIN AT FAILURE
10




Ministry of
Transportation

Ontarie

Peto MacCallum Ltd.

Foundation Design

G.W.P. _280-99-00

IST CR HWY 406

RECORD OF BOREHOLE No 108 2

4 766 107 N; 326 655 FE

METRIC

ORIGINATED BY _M.R.

DATUM Geodetic

BOREHOLE TYPE _Continucus Flight Solid Stem Augers

COMPILED BY __ N.R.

CHECKED BY ___ C.N.

SOIL PROFILE

w
>
=
T
-
m
[

BYNAMIC CONE PENETRATION kPa

hammer

Bon
completion of drilling

| Penetrometer test

WH** denctes penetration due
of weight of rods and

w
RESISTANGE PLOT
I piagne MATURRL o b f REmarKs
- z| O LIMIT MOISTURE LMIT = I &
5 @ 15| @ 20 40 80 80 10 CONTENT = %
G e =1 w w | > GRAIN SIZE
ELEV DESCRISTIO Elele| 32 2 g| 2 |SHEAR STRENGTH kPa et = | DisTRIBUTION
BEPTH RIPTION HE R 23| § |o UNCONFINED  + FIELDVANE Y )
I z & O @ [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
170.3 " w 20 40 60 80 100 &0 wim® |erR SA 51 oL
* Borehole dry u

ON_MOT VER3 08TFG05.GPJ ON_MOT GDT 1/24/2009 8:41:53 AM

Numbers refer to

20
15_<:>_ 5 (%) STRAIN AT FAILURE
10




'ON Wm0
TR i} m

QFT~LONTT

)|
H
1

"3UIpIRY [OIBO(0S8 WG, PRUINIED GID ERLIDPUNO

BOOT "AHYNNYP P10 ‘BaR¥DL00- 100 -C0ELS

8007 'SZ'IU%s vo pamaavy

‘GMPUOT0T INC—dow SED—BI/NGILIC (IYYRAIU 'oN J3Y

e ——— ]

wol 1 ¢

ky, g
I404d B

<

"NOUYHISNTY WWNLDIINOGD ¥O4 3§V S3uMLv3d dNv Slivid

FIWAUNS AINO NOLVWEOJNI 3DWHUNSEAS 804 51 INIMYED SIHL

40 ALID

wrywnjegony g (N
¥IV4IS 05 ONY SHOILYDQT T10H3INCE
90F AYMHOIH

133HS

00-66—08Z ON dMS
ON INOD

#. 4RV 240
ﬁ H=H ONILSTXG ~

!

(asnTYT)
avoy Lusesn b

i
FUHIOLS 1S3
40 NOIYOOT

%“mm._

uE: + ﬂx._u:q:x N
I MY
SHRn

TOIMIIN

HL0

§ -

H) WHOURIOE LRI SuOASC) Hoyiod 10 ud
P S R e ) o z oss90a JNOLSTA un%m%mn_ prRUOTA g o
SIMR - m Pasaypanuf paJayjDaMUN DURGTICQ 3 <
(T=ty Bumosp v weminuod pusie)) 1 in () 334}03 Iz o
e 97e 00 882 | vem z 23U ._Mﬂnoow:%won&of.{ § 3 e
885 9z¢ €30 29; ¢ 5081 ' a1 1D IHOS OL I0VHL “_.mmwp 3 (1) o
Bly 928 TR0 892 ¥ | vemr 200 (T 175 NV NS —EEED 25 STueg Assp o] S5USQ g
wEaze | w0 r | voer | ool o # AVID 3n0S
el —— Twwa ) (1) 12 VIAVED HlK .
S 9S 0 WL vodi sa1 h.ﬂmﬁ»m:nﬁo i r Al A REITZIE] ; ONYS HUA
bS8 BEE oo Wit b | ret o g €3 m [t 7 Ls sl
A iR FATEE L o e anendemn O
T s e ey SRR B s don o v | —— )
HOUNAITI| OH @ (1] 13AVYS 30WHL RO OVL ¢ 100dwoy -
EAIN-GD pal ([ avs 3nos oL Soval | QRS 33VaIL @RS JoVEL o2
{prrupus) puster) #5007 0} joodwol ° 1S AZAVID 1S AIAVD < 18 —
vaERozIIe 12A¥H9_ 3oL M 7 v
...50@&@”@1%:25 : o Y 5007 Map azm_wwwﬁ_._. B
* ANG IovE) L} ot
E«ﬂ.ﬁwﬁw g Ls . QrS_AwH, ¢ ONwS_ 3% . AN A7 391
o NS gi i Eqp 1is Jlmu- 4.._ 2k o 15 5 g ,m... u
ﬁ T A Wiy 01 s & LT PICH ¢ 1905 T ] -
S00Z 150 UOHABARKAY JO W} 1D T A SH UL L e mb [T e QHYS 3oV £ puzd nd -
iy o) s Aoy v 1o as—d LTy A3 ALTS v (415 01 peor ] M
QBB FROROY v OdDS (ORI LA IS 20w, . {1114) . NS, 30, 1 n
wor pun 1 - 1200 QWY ONVS ) u A3 ALUS B
AWWOY Jo WEeA 0} Ng LojaseuRy HOS40L A, []'4! In_|:ow: 2 . wzo»,wmu._u & w ﬁm_b - _u.__ o1
R QIHSNED d3IN0 o o L 0 )
(w01 r oy "euod D} wrp/esdrn 3.__.3;., L P R T g R e mhmxozco u_.r._a.Inmc. f/lm_IM_Z(m Al i
£ z £ b Z ey
(S0P S Wy v WIS) W e .__cwn_o._. e e e e P - bt = mae S i - vl
oy § ouany duiih 1y %—4 4_ v T - e #8
53788
{auon) jeey uatonsieg wuog spiioudy 13AYHD IPRIL OL 3M0S wnog | IDONE AIN QIHSNGYIST LON T )
QHYS JHOS wpy B/0 350d0H4 " § GIHSITEVLST ION TH YHON Wiz 3fo !
wousiog brwnee AYID ALUE .‘- | .’. AHG .nv.
; . . . 901 18N 90r AHD nor.ﬂ. 188 90v MK} €01
[RECE SoHE gy 3 lid % 90F MM o v »
wfr e
NYld A3
QNYTISM

(1)

310N

%0038

A3p 2y 83030 quncoi0g

PR, - . T P
NOOYQIE IO IMOS O 30vH) :
T " s v AN o o

Ll l«g we!

o

T
TG 1=y a5
a
A5 | r——|iL agi
7
09—
L
b3 A1OhYE JMOS OL B,w__.r ——
v o Loemms Aasg [
[l esoon o 0
s wde ¢ JJJT]-25003, fuep [ B,
T + G el .
8 [ QNYS_Tovall .
2o Iy o,
e i
T He
st |A4Ruas o1 pns Asprl)t |
- nd nzﬁ 3oL s
iz D ans AS
ooy e € BT (15 Ll pa
I_ OhYS 3ACS N
51—, umoou LS ASAVID
{wy A3 ATl ._omﬂ_oT
_

(1L}
o5us AA geyan Aap 0] 190duWI03

A1) JO¥HL
T3AYHD HLM

o 115 087 Q%W

ﬂuomw

‘
a0®

L

g
Wdd H,
i i NOLSOI00

%.:m

Ho0H029

e Ay
nu._uﬁuwzc_._
H A

A5 A3AV1D

t

wensson

>ng o1 way
[(13AYHD 30vHL

ONVS JOVHL
Fr-L1S >uxﬁul.u_

Ls

FEOT
A¥TD 3vEL
GNYS 30WL

gl

£ v puoy o) yog

Tk

ONYS 30vulL

{114
EE“/.V
e SIS GONHL

A0 ALNS

NS

L'y
|
i—e
& A a0 ALIS =4
d
H

05T
23S i
e e

{Ti4)

Ll s s

Qv0Y LLIBY3W

P




00T ‘AUYNNVE P19 “SMEVOLOD- 10E-E08(S
00T '9Z'HES Uo paMPERY

QR I-EN0T  TON dudeen

LEILT 5] ) it

PRYHTDND GRNq HnDy OWIM

“82uspia [DHECIEES WOl PRAONIED AD VIUOPYRGY|
BU) UDONMICH UM BUSIOIO] Sy 0 Aua,
b AN Sopuney By
b G

{b=an Buiecup vi seupveg pusiv)

"EAETH0N00 INO-doW 26AG~P(0/NOILDO Q3HHIIAN oN a3M

"NOIYILENTI WALJIONOD HOJ JUY S3UNIYAL gnY S1¥I30
30VIHAS “ATNO NOLYWHOANI 30¥4EN5ENS HOJ 51 ONIMYHD SIHL '

856 $I0 0L S9L ¥ a9 2ok
LIy 90 99L ¥ gl 101
L1 210 WL ¥ o9 Luly
BO5 6ZC TO 9L K [ L-1) ol
oer 928 rae SUL ¥ TSE o
B O ] B

{penunue) pusben)
WIONorNe

pasunasLy
HILYR MSILHY
PoFH.

e e

BOOT 1#D~1095 UoNEERAUl Jo Bl 10 T M

a

ApAMoipA proucapy - Bidweg gowuy)  H

4poi. pus
WDy 5 1ybies 1 snp UooNRURY

H

(%93 P gor 'sved Qo) wroo/ieel NGO
(MOI/F GLr BL UBd PIS) wWEDAMoR W
Wy F MoyKog

(mU93) 9L VOPOINUEG WuOZ wOuAQ

QN3OTY

*
&

neqriog .‘.
B

FATih ORT PATITAGNG D

Frnegoeyy oieg @R

(GINIIIL)
avioy Likan 3

YIVALS TOS GNY SHOLYIOT FI0HI¥0Q
0% AYMHIIH

133Hs SSYJUIONT 0v0E LIBEIR

00-66-08Z ON dMO
ON NGO

Q\m.m\e

30 ROIDOY
FIVRIXOBdY

N dAvd J40
o f~N - DNILSINI

0N
S———TT TR
s
— = 5 S N
7 H & :
L 5 2 <]
3 - = o491
35007_6}_]20duwon 195 120dwon a80oq Aiop wupg ey prow | sodwoes o
1385 _JoWuL OGNS 30VEL ONYS IOVL A9 JovHL  GMYS 3oval THYS 3031 v
wzo_m:._oz.__ LIvRdSY QY N0SJOL yﬁua%umuuwmxwué_. 1S A3 - 1S - LIS AONYS AY1D ALTIS— s —
A T b s
s —— e L_ﬁm hi pron o yod (M) sl cB sy
! OHYS 32vAL OS5 T ] )
- 208 E L T T N LY )3 M0 ALTS QHVS 3073l * &
. s Tl " DN .
Y V1) ALNS H LT . acl
L1 L] £
(14} © %\mu = i
% wily 0} SIS Asn L Vi LG At T asrasshy o
1 sTgseg : % it = i
SH 13AYS9 IHOS 01 IoWaL i ) il i !
QhwS 3R% 91 INHL £ X
i W10 ALS /\/NAL vﬁy oduia’ (G E) e Y S A4 w b7l 4 7
" 4 anvs ALils — ues ot gims T w][ (1114 T LLE) .
— e | SNOISATONI YOSdOL UQSQ),_HOS 03 Uil O S 38 VLTI T v
e T - ! TIAVES IAUS ¢ == i
7 R — o o e e L - T I uﬁwzﬂw TIAVED IovEL RECERER
/ NISSGL —0sa0L F; Jr et TNYS QNY LTS AZAVID ONYS K0S
somo / /0 ElC I soM WZ'BL 5/0 Teoh gL wfo | =418 AIAVID
53, w
q3s0d0yd -/ e WOy 8/ > oo M WEB o g
0L B cot Lot
1
s
=/




APPENDIX D

Drawings titled “Borehole
Locations and Soil Strata”

Terraprobe Inc. ﬁ
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