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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.
Z Ontario Division of Mines, “Quaternary Geology Of The Welland Area”, Preliminary Map P.796, 1972.

ig Terraprobe Inc. 2



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

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 mto 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,
10+150Lt 6.7/173.3 bentonite seal from 4.9 m to 4.0 m, silty clay cuttings from 4.0 mto 0.9 m

and bentonite seal from 0.9 m to ground surface.
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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 mto 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.

ﬂg Terraprobe Inc. 4
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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 1/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: €o
(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 1/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

/8.  Terraprobe Inc. 10
>



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

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 12.3 173.1
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
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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 de T 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
104+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.

4

13



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

5.4 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 hellow-stem auger drilling techniques.

Messrs. Sajjad Shah, E.IT, Marc Paoliello, E1.T, 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.

el 400

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

Report Reviewed by:
Michael Tanos, P.Eng.,
Review Principal

%}?@ Terraprobe Inc. 14
4




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

FOUNDATION DESIGN 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 2: ENGINEERING DISCUSSION AND RECOMMENDATIONS

6 GENERAL

This report contains interpretation of the geotechnical data in the factual report and presents
geotechnical design recommendations to assist the design team to select and design suitable
embankments for the proposed interchange.

Seven ramps will be constructed as part of this interchange. Ramp 406N-Merritt Road W, Ramp
406N-Merritt Road E, Merritt Road E-406S and Merritt Road W-406S will be constructed in the
northwest quadrant of the interchange. Ramp 406S-Merritt Road E/W, Merritt Road E-406N and
Merritt Road W-406N will occupy the southeast quadrant. Merritt Road will cross over Highway
406 via an underpass that is currently under construction.

The Merritt Road underpass and portions of its approach embankments are currently under
construction under Contract No. 2009-2003, W.P. 2024-08-00. The limits of this contract on
Merritt Road extend from Sta. 9+752 to Sta. 10+173.

The west approach will extend approximately 50 m from the west bridge abutment to Sta. 9+915
where the design grade will be approximately Elev. 188 m. From Sta. 9+915 the embankment
will be sloped at 2H:1V with a temporary toe at Sta. 9+895. The east approach will extend about
22 m from the east bridge abutment to Sta. 10+060 where the design grade will be approximately
Elev. £188.5m. From Sta. 10+060 the approach embankment will be sloped at 2H:1V with a
temporary toe at Sta. 10+075.

Design grades and embankment heights at this interchange are outlined below.

e Merritt Road. The embankment height approaches 4 m (Elev. £185 m) at Sta. 9+790
increasing to a maximum height of about 8.5 m (Profile Elev. +188 m) at Sta. 9+915.
Further west the embankment height will be about 9.5m at Sta. 10+060 decreasing
gradually to approximately 4 m (Elev. £185 m) at Sta. 10+200.

e Ramp 406N-Merritt Road W. At Sta. 10+000 the embankment height is approximately
4 m (Profile Elev. 184.7 m) increasing to +4.8 (Profile Elev. 185 m) at Sta. 10+025 then
falling gradually to Sta. 10+110 where the height of the embankment is estimated to be
about 4 m (Profile Elev. £183.1).

%
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o Ramp 406N-Merritt Road E. At Sta. 10+390 the embankment height is approximately 4 m
(Profile Elev. 184.5 m) increasing to 6 m (Profile Elev. 186 m) at Sta. 10+455.

o Merritt Road E-406S. At Sta. 10+000 the embankment will be about 8 m high (Profile
Elev. 188 m) gradually reducing to 4 m height (Profile Elev. £184.7 m) at Sta. 10+110.

e Merritt Road W-406S. At Sta. 10+000 the embankment will be about 6.5 m high (Profile
Elev. 186.5m) gradually reducing in height to 5.5m (Profile Elev.+185.8 m) at
Sta. 10+045.

e Ramp 406S-Merritt Road E/W. The embankment height will be approximately 4 m
(Profile Elev. £182.6 m) at Sta. 10+225 increasing to a maximum height of about 6 m
(Profile Elev. £186 m) at Sta. 10+375.

e Ramp Merritt Road W-406N. The maximum embankment height of the W-N Ramp will
be about 8 m (Profile Elev. £188 m) at Sta. 10+000 decreasing to about 4 m at Sta. 10+170
where a design grade of Elv. £182.5 is proposed.

e Ramp Merritt Road E-406N. The E-N ramp is approximately 50 m long and based on an
approximate design grade of Elev. £186.5 m the height of this embankment is estimated to
be about 6.5 m.

The discussion and recommendations presented herein are based on our understanding of the
project and on the factual data obtained in the course of the investigations.

7  EMBANKMENT STABILITY

Embankments constructed at conventional 2H:1V slopes in the Niagara area have historically
performed below par. Shallow surficial failures usually occur on the face of these slopes thereby
requiring frequent maintenance in order to prevent more significant deep-seated failures.

Recent studies conducted by the Ministry indicate that these shallow surficial failures occur
because of the mineralogy of the local soils and its inherent effect on the effective shear strength of
the local clay fill. Poor performance was also attributed to climatic effects including precipitation,
wetting and drying cycles, snow melt and freezing and thawing cycles.

The historical performance of existing embankments was considered when selecting embankment
alternatives for this project. The selected alternatives are outlined below and a summary of the
advantages, disadvantages, risks/consequences and approximate costs of each alternative is
presented in Appendix E.

e Embankments consisting of local earth borrow.

e Composite embankment consisting of a local earth borrow core protected with a
Granular A face.

e Embankments consisting of SSM imported from a designated source.

¢ Reinforced earth embankments consisting of local earth borrow.

e Embankments consisting of lightweight fill.

%
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The global, internal and surficial stability of the embankments will depend on their slope
geometries and also to a large degree on the material used to construct the embankment. For the
purpose of embankment stability analyses, the commercially available slope stability program
Slide 5.0 developed by Rocscience Inc. was used. The Janbu, Morgenstern-Price and Bishop’s
simplified method for stability analysis were employed and a minimum target factor of safety 1.3
was established.

For the undrained (short-term) analyses, the measured field vane results were corrected by applying
a vane shear correction factor (intended to compensate for pore-pressure and shearing-rate effects
during field testing) in accordance with Morris and Williams (1994)%. The corrected undrained
shear strengths were plotted against elevation (Figures F1 and F2) and a design shear strength line
was established. The soil parameters used for the slope stability analyses are presented in
Table 7.1.

Table 7.1 — Soil Parameters

Short-Term Analysis Long-Term Analysis
Material Type o c b ’ c' v
(degrees) (kPa) (kN/m® | (degrees) (kPa) (kN/m?)
Local Earth Fill 31 0 19.0 31 0 19.0
Granular A 35 0 22.8 35 0 22.8
Select Subgrade Material 32 0 20.0 32 0 20.0
Lightweight Fill* 35 0 14.5 35 0 14.5
Ultra Lightweight Fill* 35 0 115 35 0 115
Upper Silty Clay 0 100 20.5 29 7 20.5
Lower Silty Clay 0 50-55 20.0 27 5 20.0

* Pelletized Blast Furnace Slag — Reference Lafarge Canada Inc.

In our analysis we incorporated a 2 m wide mid-height berm for embankment heights equal to or
greater than 8 m. A reinforcement length equivalent to 70% of the embankment height was used
for the analysis of RSS embankments.

The composite embankment was modelled as a core of local earth fill material with a Granular “A’
facing as depicted in Figure F3. Constructing this type of embankment requires benching the earth
core/Granular ‘A’ interface in accordance with OPSD 208.010.

Numerous stability analyses were conducted and the minimum factors of safety obtained for the
various embankment options are summarized in Tables 7.2 and 7.3. The slope stability models and
results are also illustrated in Appendix F.

Table 7.2 — Merritt Road — South East Quadrant

Embankment Composition Design Side Minimum Factor of Minimum Factor of

Slope Safety Short-Term Safety Long-Term
Local Earth Fill (Fig. 1's) 3H:1V 1.7 2.1
Composite Embankment Fig. 2's) 2.5H:1V 1.6 1.8
SSM Embankment (Fig. 3's) 2H:1V 15 1.4
RSS Embankment (Fig. 4's) 2H:1V 1.7 1.8
Light Weight Fill (Fig. 5's) 2H:1V 1.6 1.6
Ultra Light Weight Fill (Fig. 6's) 2H:1V 1.6 1.6

® Morris, P.M., and Williams, D.T. (1994). “Effective Stress Vane Shear Strength Correction Factor Correlations,” Canadian
Geotechnical Journal, Vol.31, No.3, pp. 335-342.
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Table 7.3 - Merritt Road — North West Quadrant

Embankment Composition Design Side Minimum Factor of Minimum Factor of

Slope Safety Short-Term Safety Long-Term
Local Earth Fill (Fig. 7's) 3H:1V 1.7 2.1
Composite Embankment (Fig. 8’s) 2.5H:1V 1.6 1.8
SSM Embankment (Fig. 9's) 2H:1V 1.4 1.4
RSS Embankment (Fig. 10’s) 2H:1V 1.7 1.8
Light Weight Fill (Fig. 11's) 2H:1V 1.6 1.6
Ultra Lightweight Fill (Fig. 12's) 2H:1V 1.6 1.6

Where earth fill, SSM or lightweight fill embankments are higher than 8 m, mid-height berms
should be incorporated in the design. The berms should:

o extend for the length through which the embankment height exceeds 8 m
o be at least 2 m wide
° have 2% positive drainage to shed run-off water.

8 EMBANKMENT SETTLEMENT

To predict the magnitude and time rate of settlement of the underlying silty clay soils the
commercially available program Settle 3D developed by Rocscience Inc. was used. The highest
embankment sections (next to the bridge approaches) and the areas where the off-ramps will tie
into the Merritt Road embankments were selected as critical sections.

The deformation parameters used for the analyses were established from data obtained from
consolidation tests as well as from predictions based on undrained shear strengths, laboratory index
tests and soil moisture contents.

Pre-consolidation pressures were estimated from the consolidation test e-log p curves and the
Strain-Energy method proposed by Becker (1987). The empirical correlation suggested in the
literature by Skempton (1957) was also used to estimate preconsolidation pressures. Profiles of the
preconsolidation pressure design lines (representing a design range) versus elevation are illustrated
in Figures G1 and G2. The vertical effective overburden stress is also plotted on these figures.

Values of the compression index (C;) and recompression index (C,) were estimated from the
consolidation tests as well as from laboratory index test data using empirical correlations proposed
in literature by Kulhawy and Mayne (1990), Terzaghi and Peck (1967) and Nagaraj and Murty
(1985). Profiles of the design lines (representing a design range) versus elevation are shown on
Figures G3 to G6.

Initial void ratio (e,) values were estimated from the consolidation tests as well as from empirical
correlations proposed in the literature by Moh and Kol (1989), Cozzolino (1961), Nishida (1956)
and Rendon-Herro (1983). Profiles of the design lines (representing a design range) versus
elevation are shown on Figures G7 and G8.

The data indicates that an over-consolidated desiccated upper crust exists within the silty clay
stratum. There is a wide scatter in the data and a slight variation of P, with depth. Therefore the
two rows of data represent the range of values for the upper and lower half of the two strata. The
parameters used for the settlement calculations are tabulated as follows.
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Table 8.1 — Settlement Parameters - Merritt Road Interchange

South East Quadrant

North West Quadrant

Parameter Upper Crust Lower Silty Upper Crust Lower Silty
Clay Clay
Preconsolidation Pressure Range - P. (kPa) 600 to 450 45010 300 6000 450 4500 300
500 to 400 400 to 300 500 to 400 400 to 300
Coefficient of Compressibility - C. 0.25t00.275 | 0.20t00.23 | 0.25t0 0.275 | 0.20 t0 0.23
Recompression Index - C, 0.04 0.03t0 0.04 0.04 0.03t0 0.04
Initial Void Ratio e, 0.651t0 0.9 1.0 0.651t0 0.9 1.0

Settlement analyses were undertaken for various embankment compositions and geometries and the
estimated range of total settlements at the embankment centreline are provided in Table 8.2.

Table 8.2 — Estimated Total Consolidation Settlement At Embankment Centreline

. . Settlement (mm)
T . Unit W‘?'gh‘ Side Slope South East North West
ype of Fill of Fill
(kN/m3) Geometry Quadrant Quadrant
(mm) (mm)

Local Earth Fill 19.0 3H:1V 95 - 145 95— 145
Composite Embankment 195 2.5H:1V 95 - 145 95 - 145
SSM & RSS 20.0 2H:1V 95 — 150 95 — 150
Lightweight Fill* 14.5 2H:1V 80-125 80125
Ultra Lightweight Fill* 115 2H:1V 70-110 70-110

* Pelletized Blast Furnace Slag — Reference Lafarge Canada Inc.

The embankment fill will also settle (fill compression) and this settlement is expected to be about
1% of the fill height for local earth fill, composite, SSM & RSS embankments. A value of 0.5% of
the fill height is recommended for Lightweight and Ultra Lightweight fill embankments. The
settlement within non-cohesive fill should be immediate in nature and essentially be complete
shortly after construction is complete.

The length of time required to complete consolidation settlement of the foundation strata is a
function of the value of the coefficient of consolidation of the native silty clay strata and the
assumed depth of drainage path. Given the very stiff to hard consistency, heavily over-
consolidated and likely fractured nature of the desiccated upper crust, it is reasonable to assume
that consolidation/recompression will occur quickly in the crust and that the rate of consolidation
will be primarily controlled by the coefficient of consolidation and thickness of the underlying firm
to stiff silty clay stratum. The coefficient of consolidation was estimated to range between
2.8x10% cm?/s and 3.2x107% cm?/s.

Tabulated below is the range of predicted settlements at various time periods.

Settlement At Various Time Periods Total
Embankment Type (mm) Settlement

6 months | 12 months | 18 months | 24 months (mm)
Local Earth Fill 75-100 85-110 90-115 95— 140 95 - 145
Composite Embankment 75 -100 85-110 90 - 115 95 — 140 95 — 145
SSM & RSS 75 —105 85-115 90 —120 95 — 140 95 — 150
Lightweight Fill* 65 -85 70-95 75—-100 80— 120 80 —125
Ultra Lightweight Fill* 60 — 80 65 -85 65— 90 70-105 70-110

* Pelletized Blast Furnace Slag — Reference Lafarge Canada Inc.

”’g Terraprobe Inc.
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It is understood that a maximum allowable post construction settlement of about 50 mm would be
considered acceptable for this project and the analysis indicates that after embankment
construction, an approximate 6 month waiting period is required in order to meet this performance
criteria. Given the uncertainty in predicting accurately the time rate of settlement, we recommend
that conventional temporary surcharging be carried out (2 m of additional earth fill height) to
accelerate the settlement and ensure full consolidation within the target 6 months after embankment
construction. Other means/methods of accelerating the settlement such as wick drains are therefore
not warranted.

Surcharged embankments were analysed for stability in accordance with the recommended side
slopes in Figures 11 to 13 and the analyses yielded factors of safety equal to or greater than a target
factor of safety of 1.3.

Settlement monitoring is a requirement to confirm that most of the settlement is complete prior to
commencing paving operations. A special provision for the supply and installation of embankment
monitoring equipment is provided in Appendix H.

9 SOIL STRUCTURE INTERACTION

It is noted that the Merritt Road underpass and portions of the approach embankments are currently
being constructed under Contract No. 2009-2003, W.P. 2024-08-00. Construction drawings
indicate that approximately 50 m of the west approach and about 22 m of east approach (measured
from the bridge abutments) will be constructed with the structure.

These previously completed approach embankments would have imparted downdrag loads on the
foundations of the new structure. Although new embankments will subject the underlying soils to
additional loads, these loads will be equal to or less than the applied loads of the existing
embankments. Hence, placing new fill against the existing embankments is not expected to
increase the magnitude of the current downdrag loads on the structure foundations.

10 SEISMIC CONSIDERATIONS

10.1 Liquefaction Potential

Liquefaction is not considered to be an issue at this site. The underlying silty clay soils are not
prone to liquefaction.

11 CONSTRUCTION CONSIDERATIONS

It is recommended that the topsoil, any deleterious material and soft/loose and other unsuitable
soils be removed within an envelope given by an imaginary slope not steeper than 1H:1V from the
toe of the proposed embankment. Borrow material must meet the requirements of OPSS 212,
(2008). Grading shall be undertaken in accordance with OPSS 201, (2007) and OPSS 206, (2009).
Based on the borehole data and information from Contract No. 2009-2003, the recommended
stripping depths and subgrade elevations of the proposed embankments are:

A
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Average Recommended
Location From Station To Station Stripping Depth | Subgrade Elevation
(m) (m)
Merritt Road 9+750 9+790 +0.3 +181.0
We:thpprcc);aach 9+790 9+850 0.2 +180.0
9+850 9+895 +0.5 +179.5%
Merritt Road 10+075 10+140 +1.0 +179.0*
East Approach 10+140 10+225 +0.3to+ 1.0 +179.5
* Based on excavating existing stockpile material to Elev. 180 m under Contract No. 2009-2003, W.P. 2024-08-00
Estimated Recommended
Location From Station To Station Stripping Depth Subgrade Elevation
(m) (m)
Ramp 10+000 10+075 +0.7 +179.5
N-Merritt Road W 10+075 10+110 +0.7 +179.0
Ramp
406N-Merritt Road E 10+350 10+460 +0.2t0 +0.9 +180.0
Estimated Recommended
Location From Station To Station Stripping Depth Subgrade Elevation
(m) (m)
Ramp 10+025 10+070 +0.0 +180.0*
. 10+070 10+100 +0.5t0+£0.7 +180.0
Merritt Road E-406S 10+100 10+150 0.6 +180.5
Ramp 10+000 10+045 $0.210 £ 0.7 +180.0
Merritt Road W-406S T e T
* Based on excavating existing stockpile material to Elev. 180 m under Contract No. 2009-2003, W.P. 2024-08-00
Estimated Recommended
Location From Station To Station Stripping Depth Subgrade Elevation
(m) (m)
Ramp 10+200 10+275 +0.4t0 £0.7 +178.0
. 10+325 10+365 +0.0to £ 0.5 +179.0
406S-Meritt Road E/W 10+365 10+380 0.5 +180.0
Estimated Recommended
Location From Station To Station Stripping Depth Subgrade Elevation
(m) (m)
Ramp 10+000 10+025 +0.0t0 0.4 +180.0*
. 10+025 10+060 +0.3 +180.5
Merritt Road W-406N
10+060 10+175 +0.0t0 + 0.2 +179.0
Ramp 10+000 10+020 +0.5 +180.0
Merritt Road E-406N 10+020 10+045 +0.2t0+£ 0.5 +179.0

* Based on excavating existing stockpile material to Elev. 180 m under Contract No. 2009-2003, W.P. 2024-08-00

After stripping, the exposed subgrade should be inspected, approved and properly compacted from
the surface in accordance with OPSS 501. If the silty clay soils at this site become wet they will be
weakened when subjected to construction traffic. To facilitate construction operations in inclement
weather (when stripping to the recommended subgrade elevation) surface water runoff should be
controlled by gravity drainage and a system of interceptor trenches. In wet weather an
approximately 200 mm thick free draining granular layer would also be required to minimize
disturbance and maintain trafficability of construction equipment.

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

Materials used for embankment construction should be placed in lifts not exceeding 300 mm before
compaction and each lift should be uniformly compacted to at least 95 % of the material’s Standard
Proctor Maximum Dry Density (SPMDD). Embankment construction should be in accordance
with OPSS 501 and OPSS206. Bonding between the embankment fill and the existing
embankments shouid be established by benching as per OPSD 208.0106.

Proper erosion control measures should be implemented both during construction and permanently.
Temporary erosion and sediment control must be provided in accordance with OPSS 577. Fill
slopes must be provided with permanent erosion protection in accordance with OPSS 571 and/or
OPSS 572.

It is also imperative that the designs include provisions for preventing the flow of surface water
down the face of slopes. Consideration can be given to using a mountable curb and gutter
arrangement to control and divert surface water away from the top of the slope. Surface water
must be directed to armoured outfalls/cutlets designed to drain into roadside ditches.

<°
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Engineering Analysis and Report Preparation by:
R. Abdul, P.Eng.,
Senior Geotechnical Engineer

Report Reviewed by:

Michael Tanos, P.Eng.,
Review Principal
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High Fills — Merritt Road Interchange, Highway 406 Twinning September 03, 2010

W.P. 280-99-00 File No. 1-09-4135
TABLE 1
DOCUMENT TITLE
OPSS 201 Construction Specification for Clearing, Close Cut Clearing, Grubbing and
Removal of Surface and Piled Boulders.
OPSS 206 Construction Specification for Grading.
OPSS 212 Construction Specification of Borrow.
OPSS 501 Construction Specification for Compacting.
OPSS 571 Construction Specification for Sodding.
OPSS 572 Construction Specification for Seed and Cover.
OPSS 577 Construction Specification for Temporary Erosion and Sediment Control

Measures.

OPSD 208.010

Benching of Earth Slopes.

o
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APPENDIX A

Log of Borehole Sheets
(South East Quadrant)




EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 51mm Q.D, SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63 5. FALLING FREELY A
DiSTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATEG AS THE NUMBER OF BLOWS FOR THE PENETRATION ACHIEVED.

AVERAGE N VALUE 1S DENOTED THUS R.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (51rmun O.0, 60° 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 INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED 8Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

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

| ¢, kPa) £ 0—12

12-25 25-50

50—-10

100 - 200 >200

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

N {(BLOWSA).3m) 0-5

5—10 10-30

30 -85

*50

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR 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:

RAD (% 0=25 2550 075 7600 90— 100
JOINTING AND BEDDING:
SPACING Eaa 50— 300mm 0.3m—tm im —3m >3m
JOINTING VERY CLOSE | CLOSE MOD_CLOSE WIDE VERY WIDE
SEDDING PERYTHIN THIN WEDIUM THIUK VERY TAICK
ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF SOIE
S5 SPUT SPOON TP THINWALL PISTON m, ke’ COEFFICIENT OF VOLUME CHANGE
WS WASHSAMPLE 0S5  OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
ST SLOTTED TUBE SAMPLE RC ROCKCORE Cs 1 SWELLING INDEX -
BS  BLOCK SAMPLE PH  TWADVANCEDHYORAULICALLY C. 1 RATE OF SECONDARY CONSOLIDATION
CS  CHUNKSAMPLE PV TWADVANCED MANUALLY C, nffs COEFFICIENT OF CONSOLIDATION
TW  THINWALL OPEN FS  FOIL SAMPLE H m DRAINAGE PATH
T 1 TIME FAGTOR
STRESS AND STRAIN U % DEGREE OF CONSOLIDATION
u ¥Pa PORE WATER PRESSURE dw HPa EFFECTIVE OVERBURDEN PRESSURE
I 1 PORE PRESSURE RATIO ¢, kPa PRECONSOLIGATION PRESSURE
P KPa TOTAL NORMAL STRESS u  kPa SHEAR STRENGTH
@ KPa EFFECTIVE NORMAL STRESS ¢ ks EFFECTIVE COHESION INTERCEPT
T KPa SHEAR STRESS I EFFECTIVE ANGLE OF INTERNAL FRICTION
oo KPa  PRINCIPAL STRESSES & kPa APPARENT COHESION INTERCEPT
€ %  LINEAR STRAIN - APPARENT ANGLE OF INTERNAL FRICYION
& 626 %  PRINCIPAL STRANS w K RESIDUAL SHEAR STRENGTH
£ KPa MODULUS OF LINEAR DEFORMATION w  iPa REMOULDED SHEAR STRENGTH
G kPa  MODULUS OF SHEAR DEFORMATION L | SENSITMITY =g, /,
u i COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
p ko' DENSITY OF SOLID PARTICLES 8 1%  VOIDRATIO Smin 1%  VOID RATIO IN DENSEST STATE
% KNM' UNIT WEIGHT OF SOLID PARTICLES n 1%  POROSITY ) ‘ DENSITY [NDEX = Ooex =8
pv kgt DENSITY OF WATER ° [
Yo KN UNIT WEIGHT OF WATER w 1%  WATER CONTENT D mm GRAINDIAMETER
Pl kgm'  DENSITY OF SOiL S %  DEGREE OF SATURATION Da wm  nPERCENT - DIAMETER
v KM UNIT WEIGHT OF SOIL w % LIQUID LIMIY Cu 1 UNIFGRMITY COEFFIGIENT
ps  kgm'  DENSITY OF DRY SOIL We % PLASTIC LT n m HYDRAULIC HEAD QR POTENTIAL
v KNI UNIT WEIGHT OF DRY SOIL W %  SHRINKAGE UMIT q s RATE OF DISCHARGE
Pae kg’ DENSITY OF SATURATED SOIL [ % PLASTICITY INDEX = {w. - W) v ms CISCHARGE VELOCITY
Yer  KNA®  UNIT WEIGHT OF SATURATED SOIL [y LIQUIDITY INDEX = {w - wiMl i 1 HYDRAULIC GRADIENT
p ko' DENSITY OF SUBMERGED SOIL ke 1 CONSISTENGCY INDEX = (W, wilp 3 w5 HYDRAULIC CONDUGTIMITY
Y KN UNIT WEIGHT OF SUBMERGED SOIL Gu 1%  VOIDRATIOINLOOSEST STATE i km'  SEEPAGE FORCE




LIMITATIONS AND RISK
Procedures

The soil conditions were confirmed at the borehole and test pit locations 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 fransition 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 simitar 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 level 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 fluctuations.

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 additional information relevant 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 fo 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. _




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

Ministry of . .
Transportation Foundation Design

Ontario
RECORD OF BOREHOLE No SEW 10+200 CL 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4765082.3 E:3267717 ORIGINATED BY _ 58
PIST HWY _408 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.02.09 CHECKED BY RA
DYNAMIC CONE PENEIRATIGN
SOIL PROFILE SAMPLES 5 g RES{STANCE PLOT‘_}\_ puasric MATURAL  Lou - REMARKS
1] MOISTURE o
5 ‘gg ? 20 40 50 80 100 [T coupenr WMT| Z @ &
a k| w o E| & [SHEAR STRENGTH kP ¥ w w [ 2§ [ oransEzE
ELEV DESCRIPTION clg] & 29| E a —_————— DISTRIBUTION
DEPTH 3 2| r 2 5 < | O UNGONFINED + FIELD VANE Y %)
== O @ |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%}
178.7| Ground Surface " 20 4p 50 80 100 10 20 30 kim® |GR SA SI oL
1"3? 100mm TOPSOIL ~
' FILL - Silty Clay, trace sand, trace 1 88
rogtiets, stiff, brown, damp
178.0
07 178
SILTY CLAY
trace sand, 2 88 °
stiff to very siiff,
rown to 4.0m, grey below,
damp to moist 3 85 177
4! 88 I } 0 1 48 50
176
5| 88 9
175
firm to stiff
6| ss 174 t 1 0 4 50 48
1728 173 X
58 End of Borehole

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

* Moved 1m away from original
location and drilled to 3.0m to obtain
TW sample at 3.0m.

Piezometer instalation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slotted screen.

Water Level Readings:

Date Depth{m} Elevation{rn)
Sep.09.09 37 1760
Sap.10.09 30 176.7

3 .. 3. Numbers refer to 3%
+ 7 XY Sensiivity O STRAIN AT FAILURE




ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIQ MOT.GDT 051410

@ Ministry of
Transporiation

Foundation Dasign

Ontarie
RECORD OF BOREHOLE No C1 1 OF 1 METRIC
W.P. 280-98-00 LOCATION Coords: N:4765568.0 E:327000.6 ORIGINATED BY _ 88
DIST HWY _408 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.02.08 CHECKED BY. RA
SOIL PROFILE SAMPLES w |RrSMIC CONE PENETRATION
i e : pLasTIc NATURAL 1o = REMARKS
el 3 umr  MOISTURE “lhart £ & &
N n |285]| @ 20 40 B0 B0 100 CONTENT z8
9 wisgl z : L - L L We w w | 54 | cransie
Ly B o2 {es] 2 |SHEAR STRENGTH kPa
ELEY DESCRIPTION =g & Ea = L et DISTRIBUTION
DEFTH R > 28| < |o UNCONFINED + FIELD VANE ¥ o
T 5 2 @ WATER CONTENT (% %)
ElZ Z [Z°9]| 3 | QUCKTRIAXIAL X LABVANE (%)
178.5| Ground Surface w 20 40 60 80 100 020 30 kNm® lGR SA 81 CL
1784 130mm TOPSOIL [
01 occasional sand pockets, 1 58 7 o
trace rootlets 178
SILTY CLAY z | ss | 18 P
firm to vary stiff,
brown, damp to moist
y 177
3 88 28
grey / brown
(14| ss | 15 176
5| 88 | 12 ©
175
174.2 1
43 End of Borehale
Borehole was dry (not stabilized) and
holg open to fulf depth on completion.
Piezometer installation consists of a
19mm diameter, Schedula 40 PVC
pipe with a 1.52m slotted screen.
Water Level Readings:
Date Depth(m} Elevation{m)
Sep.08.09 Dry -
Sep.10.09  Dry -
Sep.11.09 Dry -
Sep.1509 2.4 176.1
+3, %3, Nuambersteferio 3% gypain AT FAILURE

Sensitivity




QNTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT ©G5/10/10

Ministry of " .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C2 1 OF 1 METRIC
W.P. 260-69-00 LOCATION Coords: N:4765023.8 E:326775.9 ORIGINATED BY _ss
DIST HWY 408 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY =]
DATUM _Geodetic DATE 09.02.08 CHECKED BY RA
SOIL PROFILE SAMPLES | . W |RESITANGE PLOT o TION CATURAL REMARKS
we,l| = - PLASTIC LiQuiD| £
EZ| 9 LMt MOISTURE Zjuql £ 5 &
= w 23] @ 20 40 60 80 100 CONTENT B
Sy wi=2] z L L T we w w | 3 | cranses
ELEV El8| w3 lo5]| © |SHEARSTRENGTHkPa :
DESCRIPTION == = [28] & b G BISTRIBUTION
DEPTH 2|3 P > |38]| £ |© unconFineD + FIELD VANE Y )
ke z [EC| @ | QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
178.4! Ground Surface w 20 40 60 80 100 10 20 30 wNim® |GR SA S¢ GL
178.2 205mm TOPSOIL —
0.2 FILL - Silty Clay, trace sand, 1 55 8 178 o
stiff, grey, damp
1777
0.7
fraquent silty fine sand seams and )
pariings 2| 851 16
o 177
SILTY CLAY
very sliff, brown, damp to moist 3 55 48 ©
o 176
4| 581 e 9
§| 88| 20 P
174.9 175
3.5 End of Borehole

Borehole was dry {net stabilized) and
hole open to full depth on completion.

Piezometer installation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slotted screan.

VWater Level Readings:

Date Depth{m)  Elevation{m)
Sep.09.09 1.2 177.2
Sep.10.09 1.3 177.1
Sep.11.09 13 1771
Sep.15.09 14 177.0

+ 3. w 3. Numbers refer to

3%
Sensitivity C STRAIN AT FAILURE




Ministry of N .
Transporation Foundation Design

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

Ontario
RECORD OF BOREHOLE No SEW 10+250 Lt 1 OF 1 METRIC
W.P. 280-89-00 LOCATICN Coords: N:4766032.0 ER26766.9 ORIGINATED BY _ 53
DIST HWY 406 BOREHQOLE TYPE _ Sclid Sterm Augers COMPILED BY DB
DATUM _Geogelic DATE 09.03.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE
RO SAMPLES ] g RESISTANCEPLOT = PLASTIC NATURAL - qiip E REMARKS
B2 S MOISTURE [
5 w |21 8 20 40 60 80 100 |"MT  Gontent LMT| S & &
Sl g |22] = : L L L We w w | S5E | cramsize
ELEV : - o |28 © |SHEAR STRENGTH kPa
DESCRIPTION £l 2 g |3z & e DISTRIBUTION
DEPTH $13 = > |8&] £ |© UNCONFINED + FIELD VANE ¥ )
L E E €O T |e QUCKTRIAXIAL > LABVANE WATER CONTENT (%)
178.8] Ground Surface w 20 40 60 80 100 10 20 30 kN’ |GR SA SI GL
*7'3? 20mm TOPSOIL T '
¢ SANDY SILT - trace to soma clay, S8 7 ] 9 35 47 18
trace grave!, loose, brown, wet
177.9 178
07
SILTY CLAY
cccasional silt seams, 2 58 a i
hard, brown o 2.9m, grey below,
damp lo moist
177
3] 88 | 32 °
4] 88 | 35 176 9
sh;f to very stiff
51 58 | o2 0 2 52 46
175 é
4
8] 88 [ 12 7 ©
118
. 173
172.7 o
59 End of Borehole

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

+3 % 3. Numbers refer to

0% STRAIN AT FAILURE
! Sensitivity




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

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No SEW 10+250 Rt 1 OF 1 METRIC
W.P, 280-99-00 LOCATION Coords: N:4766032.6 E:326766.6 ORIGINATED BY __88
DIST HWY _d08 BOREHCLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodstic DATE 09.02.09 CHECKED BY RA
30IL PROFILE SAMPLES | . w | RENATANCE PLOT T TION NATURAL
i = PLASTIC Lou| | & REMARKS
w
EZ| o umT - MOISTURE “hyr £ 5 &
= w {25] ® 20 40 80 80 100 GONTENT z8
= Li1=Z] z L L——1 L : W w w | D& | cransize
ELEV £ |4 wi 3 {g5] & |SHEAR STRENGTH kPa
DESCRIPTICN S| & = {28 & e G| DISTRIBUTION
DEPTH HE = > | 25| £ {o UNCONFINED + FIELD VANE ¥ (%)
1% E |EC| W | QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
178.6] Ground Surface u 20 40 60 80 100 1020 30 k' |GR SA B oL
17841 206mm TOPSOIL =]
0.2 SILTY SAND - gravelly, 111 1 88 4 D
trace clay, trace organics, R
177.9 locse, brown, moist to wet 4 178
07
SILTY CLAY 2 55 17 --— sampler wet at 1.0m ]
very stiff,
brown to 2.49m, grey below,
damp 6 moist 177
3|85 | 16 [ i 0 5 46 49
4| 85 [ 24 176 °
51 88 | 20 o
175
firm
¥
42
& 5% 7 74 ] 0 3 30 67
172.8 173 N
58 End of Borehole
Water level at 4.4m (not stabilized)
and hole apen fo full depth on
completion.
43 x 3, Numbersreferto (3% gypa AT FALURE
Sensitivity




CNTARIC MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MCT.GDT 0510110

@ Ministry of
Transportation

Foundation Design

Cntario
RECORD OF BOREHOLE No SEW 10+300 CL 1 OF 1 METRIC
WP, 280-99-00 LOCATION Coords: _N:4766080.2 E:326750.9 ORIGINATED BY _BR
DIST HWY 406 BOREHOLE TYPE _ Hoflow Stem Augers COMPILED BY [niz]
DATUM _Geodetic DATE 08.02.09 GHECKED BY. RA
DYNAMIC CONE PENETRATION
W T PLASTIC yeTipe  LQUID| £
51 . o |58 & 20 4 8 8 10 | CONTENT UMIT| S O &
e El =z W, w W) = GRAIN SIZE
ELEV a4 wi2]|o5]| & |SHEARSTRENGTHKPa i g g
_ELEV DESCRIPTION .| 2 z |z = 0 DISTRIBUTION
DEPTH é = f.'. = 8 CZ) <>E O UNCONFINED -+ FIELD VANE 'Y (%
£l Z|E°| L |® QUEKTRIAXIAL X LABVANE WATER CONTENT (%)
178.8! Ground Surface u 20 40 60 80 100 10 20 30 kN’ |GR 8A 51 CL
0.0
trace rooliets, firm 1 sS 7 o
178
2 58 6 %!> a
vary stiff > F { 0 1 68
3|81 19 Q \4 477 k 1 33
firm {o stiff < %
SILTY GLAY - frace sand, 4185} 9 °
weathered ta 1.dm, >
brown to 2.9m, grey below, Q ~< 176
damp to maist
5| 88 °
+1.B
175
1.7
+
42]
6 | ™W 174 } 83 [0 2 37 61
16
+
1.3
173 t
7 38 2 <
1.0
172 i
1716 422
73 End of Borehole
Water lavai at 5.9m (not stabilized)
and hole opan to full depth on
completion.
Piezometer installation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.62m siotted screen,
Water Level Readings:
Date Depth{m)  Elevation(m)
Sep.09.08 1.4 177.5
Sep.10.08 1.3 1776
Sep.15.08 1.0 177.9
Consolidation test parformed on
6.
+3 3. Numbersrafer to 0 3% STRAIN AT FAILURE

Sensitivity




ONTARIQ MOT 1-08-4135 MERRITT RD 2.GPJ CNTARIO MOT.GDT 056/10/10

Ministry of . )
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No SEW 10+350 Lt 10F 1 METRIC

WP, 280-99-00 LOCATION Coords: N:A766118.2 E:326728.7 ORIGINATED BY B8R
DIST HWY 408 BCOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM Gaodetic DATE 09.02.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, M Rt CATURAL REMARKS
&® 2 _ PLASTIC LQuIp =
=2 g L' moisture VMR ¢ A
5 n |25 @ 20 40 60 80 100 CONTENT z9
2| & e L L L : L We W w | 28 | crawsies
E alm| ¥ o 125 2 [SHEAR STRENGTH kPa
ELEV DESCRIPTION =8| & | 2|2 = —_————— DISTRIBUTION
DEFTH I E Fl>|23 £ | O UNCONFINED + FIELD VANE ¥ 54)
== Z || @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT {%)
176.5| Ground Surface o 2 40 B0 80 100 10 20 30 kv |GR 8a4 81 L
179.3 180mm TOPSOIL =
G2 SR 55 g o
SILTY SAND -] 179
trace to some clay, LTl
loose, brown, moist to wet
2 ] 7 Q 0 54 30 186
1778 1 178 ;
17 3 S8 22
SILTY CLAY
vary stiff, brown, damp to moist
4| ss i 23 177 et 0 1 51 48
5 85 22 o
176
ﬂrm to very stiff
175
6| st 0 ; — 0 o B0 40
174
ol
7 55 ]
173
17
..+.
1722 13

73 End of Borehola

Borehole was dry {not stabllized) and
hole cpen to full depth an completion.

+3 5. Numbers refer to

3%
i O
i Sensitivity STRAIN AT FAtF.URE




ONTARIC MOT 1-08-4135 MERRITT RD 2.GPJ ONTARIC MOT.GDT 05/106/10

@ 'w;ri]s;gjg;tion Foundation Design
Qntario

RECORD OF BOREHOLE No SEW 10+350 Rt 1 OF 1 METRIC

W.P. 280-89-00 LOCATION Coords; N:4768123.7 E:326734.7 ORIGINATED BY &R
DIST HWY _408 BOREHOLE TYFE _ Holiow Stem Augers COMPILED BY jo]:}
DATUM _Geodetic DATE 09.02.09 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, W |RESISTANCE PLOT NATURAL REMARKS
Bl 2 _ pLasTic pACEL.  aun] | &
= o 1521 8 20 4 80 80 100 |UMT comeny WMT B O &
9 o w u = = = ] 1 1 1 1 e w w, = g GRAIN SIZE
ELEV O la| £ 3 {25 © [SHEARSTRENGTHKkPa e e DISTRIBUTION
DESCRIPTION = L |5 K
DEPTH é 5 i > 8 o § O UNCONFINED + FIELD VANE 'Y %)
- z |29 @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
179.1] Ground Surdface w 20 40 80 80 100 10 20 30 wim® |GR SA S CL
00 179
SILTY CLAY 1|88 | 7 o
trace sand to 0.7m depth,
firm to stiff, brown, damp to moist
2 88 11 178 o]
177.7
1.4 SILTY SAND
lrace organics, o
compact, brown / dark brown, wet 3 S5 1
e 177
SILTY CLAY
very stff, 4188 | 18 o
brown to 5.6m, grey below,
damp to moist
w010 SAMPIs récovery at B.0m
5 85 16 176 on first gifempt o
175
— T
firm to stiff
[ ™ PH X | 202 0 1 63 36
174
2.0
+
__1..6
173
7 55 7 o
+2.D
1718 72 118
7.3 End of Borehole

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

Menitoring well installation consists of
a 50mm diameter, Schedule 40 PVC
pipe with a 3.0m siotted screen.

Water Leval Readings:

Date Depth{m)  Elevation(m)
Sep.09.09 5.5 1736
Sep.11.09 54 173.7
Sep.15.09 5.0 174.1

Consolidation test performed on
6.

+ 3‘ 3. Numbers refer to

3%
Sensitivity o} STRAIN AT FAILURE




ONTARIO MGT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/16/10

Ministry of . .
@ Transporiation Foundation Design
Ontario

RECORD OF BOREHOLE No WN 10+000 Rt 1 OF 1 METRIC
W.P. 280-89-00 LOCATION Coords: N:4766077.8 E:326640.4 ORIGINATED BY _BR
DIST HWY _406 BOREHOLE TYPE _ Hollow Stern Augers COMPILED BY DB
DATUM  Geodelic DATE 09.01.09 CHECKED BY RA
SO PROFILE SAWPLES [ | [RESeTaeener
w % PLasTIC NATURAL - gupp & REMARKS
E @ 5 LT MOISTURE il £ 5 2
5 w {25] 8 20 40 60 80 100 CONTENT U z9
9| e w =21 2 L] We w w | 52 | oransze
ELEV ils| ¥ al2g O |SHEAR STRENGTH kPa
DESCRIPTION == < zZ P A DISTRIBUTION
DEPTH & =1 E > 8 S § © UNCONFINED + FIELD VANE 'Y (%)
=2 F|EC| I le QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
180.4} Ground Surface - 20 40 B0 80 100 120 3 L I
0.0
FILL - Silty Clay, frace rootlets, q o
stiff, brown, damp 58 9 180
179.7
Q.7
SILTY CLAY
traca sand, 288 25
very siiff to hard,
brown, damp to moist 179
3 S8 28 @
178
4 S8 43 o
5 | 8% 16 | 12 80 47
177
— _2.7
firm fo stiff, grey
176
6|35 | 8 k | 0 1 52 a7
120
175
1 1.8
44
71 TW | PH 174 } 179 F0 0 37 63
118
173 +1.2
B! 8§ 4 °
26
172 t
22
+
955 | 4 171 b | 0 0 &7 43
2.1
+ !
2.
169.8 170 24
105 SILT
trace clay, trace sand,
compact, grey, wet w| ss| 12 9 0 1 81 8
169.2
11.2 End of Borehele
‘Wet cave at 10.2m upon completion.
Monitoring well installation consists of
a 50mm diameter, Schedule 40 PVC
pipe with a 3.0m slotted screen.
Waler Levei Readings:
Date Depth(m)  Elevation{m)
Sep.08.08 2.4 178.0
Sep.10.09 2.5 177.9
Sep.11.08 2.5 1778
Sep.15.09 26 177.8
Consalidation test pedformad on
TW7T.
3 ., 3. Numbers refer to 3%
4+ X Sensifivity Q STRAIN AT FAILURE




ONTARIO MOT 1-08-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/50

@

Qntaria

Ministry of
Transporiation

Foundation Desigrn

W.P.
DIST

280-69-00

HWY _408

DATUM _Geodalic

RECORD OF BOREHOLE No WN 10+050 CL

LOCATION

Coords:  N:4766098.3 E£:326684.8

1 OF 1

METRIC

ORIGINATED BY _MP

BOREHOLE TYPE
DATE

Solid Stem Augers

COMPILED BY DB

00.01.08

CHECKED BY RA

SOIL PROFILE

SAMPLES

ELEV

DEPTH

180.8

DESCRIFTION

Ground Surface

NUMBER
TYPE
"N" VALUES

STRAT PLOT

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANGE FLOT _,}\_

20 40 60 Sll) 100

LIMIT

SHEAR STRENGTH kPa

C. UNCONFINED + FIELD VANE

® QUICKTRIAXIAL X LABVANE
20 40 60 80 10D

We

PLASTIC

i0

NATURAL

MOISTURE LIQUID
CONTENT

w

e s |

WATER CONTENT {%)

20

REMARKS
&
GRAIN SIZE
DISTRIBUTION
{%)

LIMIT
W

UNIT
WEIGHT

30 kNm® [GR SA SI CL

09

173.6

FILL - Sand and Gravel,

frace t¢ some silt,

FILL - Sity Clay, trace sand,
inferred stiff, brown, dry to damp

-

Weathered

SILTY CLAY
trace sand,
firm to stiff, brown, damp to moist

trace grave!

N,

I

180

179

178

177

176

175

174

0 1 46 &3

o 1 B2 47

{ 204 |2

4 55 39

1.8

1.8

7.3

End of Borehoie

Borehole was dry {not stabilized) and
hale apan to fulf depth on completion.

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

Piezometer installation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m sloited screan.

Water Level Readings:

Date Depth{m) Elevalion(m)
Sep.09.09
Sep.11.08
Sep.15.02

46
3.8
3.8

176.2
176.9
176.9

Consolidation test performed on
6.

+3 %

3. Numbers refer to
Sensitivity

o
o ¥% STRAIN AT FAILURE




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

Ministry of
Transportation

Foundation Design

Qntario
RECORD OF BOREHOLE No EN 10+025 CL 10F 1 METRIC
W.P. 280-89-00 LOCATION Coords: N:4766126.3 E:326710.0 ORIGINATED BY _np
DIST HWY _406 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodelic DATE 09.01.09 CHECKED BY RA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES @ W JRESISTANCE PLOT NATURAL AEMARKS
LI T PLASTIC pnleTope  LlQUDl | &
= P - 20 40 60 8p g0 |UMIT LMt S & &
S| £ 15E] = L : L L L W, w w | 58 | crAnsizE
ELEV alg 3 12a| € ISHEARSTRENGTH kPa
DESCRIPTION =1ls a |2z E e O eree—ed DISTRIBUTION
DEPTH g3 P 28| £ |© UNGONFINED + FIELD VANE Y (%)
=12 Z|E°[ @ fe qUcKTRIAXIAL % LABVANE WATER CONTENT {%)
180.5| Ground Surface w 20 40 80 a0 100 10 20 30 kN/m® |GR SA St CL
0.0 560mm FILL - Sand and Gravel,
some S!'thtl’face Cf;'&'.t 4 1185 | 18 o 3B 419 4
compact, brawn, o gam
1798 P oo 180
0.7
SILTY CLAY - trace sand,
weathared to 2.9m, 2 ss "
stiff to very stiff,
brown, damp to moist 179
»
L5
3! 88 21 178 0 1 47 52
41 88| 16 ©
177
stiff, grey / brown
176 armpledwetati-5m
5 88 [ O
1.8
+
175
_1‘?
5] S8 0 } 0 0 66 34
174
“‘1,3
173.2 L8
73 End of Sorehole
Borehole was dry (not stabilized) and
hole apen to full depth on completion,
* Sampler sinking under weaight of
hammer and { er reds.
+3 33, Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity




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

@ 'Ihf;ig;sst;%gfation Foundation Design
Ontario

RECORD OF BOREHOLE No EWN 10+100 Lt 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766088.4 E:326736.2 ORIGINATED BY _58
DIST HWY _406 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geocdetic DATE 09.02.09 CHECKED BY RA
SOIL PROFILE SAMPLES | . w |REEAMI SONE FENETRATION
NATURAL = REMARKS
Pu.-; W 5 PLASTIC MOISTURE LIQUID - I
= w {25 & 20 40 60 80 400  JUMT content UMIT| S O &
Ol e IZE| z e e Ly K We W w | 38 | cramszE
ELEY E|8| w]| 2 les| & ISHEARSTRENGTHkPa s
DESCRIPTION =ls| & z |2 = —_ DISTRIBUTION
DEFTH 2|3 & i3 5 £ | C UNCONFINED + FIELD VANE T 9%)
= Z{E°| L | QUCKTRIAXIAL X LABVANE WATER CONTENT {%)
176.2| Ground Surface w 20 40 60 80 100 10 20 30 kNI |GR SA S| CL
01 50mm TOPSOIL
1| ss| @ 179 5
Weathered, trace rootlets
SILTY CLAY 2 [ 21 e
frace sand, 178
stiff to very stiff,
Brown, damp to maist
3| 88 | 24 o ,
177 41 |
4| 88 [ 24 B 0 1 52 47
5188 | M 176
175 =1 ]
ﬁr:m to stiff
6 | 88 2 ©
174
428
Wb
7| ss 1 173 f 4 0 1 55 44
1.3
+
171.9: 172 +2‘1
73 End of Borehole
Borghole was dry {not siabilized) and
hole open to full dapth on completion.
3 .. 3. Numbers refer to 3%
+%, %3 Sonsitivity C 7" STRAIN AT FAILURE




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

Ministry of

Foundation Design

Fransportation
QOntario
RECORD OF BOREHOLE No EWN 10+100 Rt 1 QF 1 METRIC
WP 280-89-00 LOCATION Coords: N:47686061.3 E:326720.7 ORIGINATED BY __ss
DIST HWY 406 BOREHOLE TYPE _ Sclid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.02.09 CHECKED BY___ Ra
SOIL PROFILE SAMPLES | w R A GO SENETRATION NATURAL REMARKS
e _ PLasTIc GOREAL  paunl | &
= w |55 8 2 40 60 g0 o |UMT ooy UMT S G &
= 3 g |=2]| z T e e R W w w | PE | cransizE
alg | W Z12a| © |SHEAR STRENGTH kPa
(ELEV. DESCRIPTION = &L z |z = s e Gy DISTRIBUTION
DEPTH |21 £ S {2&| T |0 UNCONFINED 4 FIELD VANE o
M E Z izl £ . ¥ (%)
=l= 2 |g°| & | QuIcKTRIAXIAL X LABVANE | WATER CONTENT (%)
179.1| Ground Surface u 20 40 60 8 100 10 20 30 kN |GR SA 81 CL
1790 100mm TOPSOIL ] 179
0.4 FILL - Silty Clay, trace roofiels, 11 ss | n
sliff, brown, damp
178.4
0.7
2 58 21 178
occasicnal silt inclusions 3 ss 24 o
- 177
SILTY CLAY
Stiff to very stiff, 41 88 24
brown to 4.4m, gray below,
damp to moist
176
5| s8] 12
175
firm to st
6 | ss 5§ e
174
11
+
1.5
+
173
7|88 | 2 b f 0 0 51 39
2.9
"
1718 172 T
73 End of Borehole
Borehole was dry {not stabilized) and
hole open to full depth en completion.
+3kX3: Numbers rafer to 0% STRAIN AT FAILURE

Sensitivity




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

Ministry of
Transportation

Foundation Dasign

Ontario
RECORD OF BOREHOLE No EWN 10+150 CL 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766038.4 E:326748.7 ORIGINATED BY _88
DIST HWY 408 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geoadetic DATE 09.03.09 CHECKED BY RA
SOIL PROFILE SAMPLES |, w o |BESAS SN FENETRATION RENARK
Bl = _ pLagric A LU = $
EZ 3] L MOISTURE  —juicl = T 2
= w |25 @ 20 40 60 B0 100 co Z0
Sle a (=21 z L L L ; W w w, | 38 | cransize
ELEV l‘l- a| ¥ P 2 & g SHEAR STRENGTH kPa —_— DISTRIBUTION
DEPTH DESCRIPTIGN S13| F | 3 |5&| 5 {o UncoNFmED  + FIELDVANE ¥ .
ElE E O] @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%}
178.7| Ground Surface u 20 40 B0 B0 100 1 20 30 kNim® [GR SA S CL
2 80mm TOPSCIL
01 “FiL - sity Clay, with sand, trace 1] 8s | 13 o
gravel, stiff, brown, damp o moist :
178.0 X
0.7 178
SAND AND SILT 0 52 40 8
race clay, 88 1 ¥ % %
dense, brown, wet
D) 177 =
176.8 S8 { 26 R ]
19
SILTY CLAY >
frace sand,
very sliff lo hard, 4| 551 38 I | 0 1 51 48
brown to 2.1m, grey below, 176
damp to moist
6§ 85 | 22 9
175
42
<] ™ PH 174 [ 0 0 44 586
127
173
1726 | RE:
8.1 End of Borehole
Borehcle was dry {not stabilized) and
hole spen to full depth on completion.
Plezometer installation consists of &
12mm diameter, Schedule 40 PVC
pigs with a 1,52m slotled screen,
Water Level Readings:
Date Depth{m) Elevation{m)
Sep.08.09 4.8 173.9
Sep.10.09 47 174.0
Sep.15.09 46 174.1
+3 8. Numbers refer to 0¥ STRAIN AT FAILURE

Sensilivity




ONTARIO MOT 1-08-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT D5/Q/10

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No C3 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4785981.3 £:326660.7 CRIGINATED BY __ 83
DIST HWY 408 BOREHOLE TYPE __Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 08.08.09 CHECKED BY RA
SOIL PROFILE SAMPLES o |GYNAMC CONE PENE TRATION
& 4 |RESISTANCE PLOT = NATURAL - REMARKS
0 <L PLASTIC MOISTURE LIQuiD T
= w T2 B 0 40 60 80 1gn  [UMT tatl £ @ &
gl o CONTENT z O
& Wizl = : : . - L We w w | P8 | eransize
ELEV ElE| % | 2 25| & |[SHEARSTRENGTH.Pa . 2 | ssTRiBUTION
DERTH DESCRIFTION 22l £ | £15Z] % |o unconrined  + FIELD vane
] T la8t = ¥ (%)
== Z 9| O |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
179.0| Groung Surface « 20 40 &0 80 100 102 30 kim® |GR sA 81 oL
1789 150mm TOPSOIL —
G2 1185 | 9 o
trace sand, trace rootlets
SILTY CLAY 21 88 | 19 178
stiff to hard, brown,
damp to moist u
3| 88| 35
¥ | 177
4] ss | 29 q
-g-r-c;.y { brown 176
5| 55 [ 24 a
176.5
3.5 End of Borehale

Baorehole was dry (not siabilized) and

Piszometer installation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m sloited screen.

Water Level Readings:

Date Depth{m)  Elevation{m)
Sep.08.09 2.8 176.2
Sep.10.09 27 178.3
Sep.11.09 22 176.8
Sep.i6.09 2% 176.9

hole cpen to full depth on completion,

+3,><3:

Numbers refer to
Sensitivity

0 3% STRAIN AT FAILURE




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

Ministry of . .
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No C4 10F 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766003,4 E:326657.8 ORIGINATED BY _ 88
DIST HWY _406 BOREHOLE TYPE __Solid Stermn Augers COMPILED BY DB
DATUM _Geodetic DATE £9.08.09 CHECKED BY RA
SOIL. PROFILE SAMPLES |, W [QENAMIC CONE PENETRATION
§o| 2 = pLasTic BATURAL - quip| | & | REMARKS
5 2 1£5 8 20 40 &0 80 100 |UMT ooprgny UMITE Z O &
=0 - El z : ! L y L W, w w | 24 | oransze
ELEV alm| ¥ G 2| 2 ISHEAR STRENGTH kPa
DESCRIPTION =1 s < 4 o — DISTRIBUTION
DEFTH Z|3 b > 132 F= < |0 UNCONFINED + FIELD VANE Y %)
5l= 2 |E9| 4 [ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
178.8{ Ground Surface w 20 40 60 & 100 10 20 30 wm® |GR SA SI CL
1786 180mm TOPSOIL —
0.z 1] 88
topsoil stained, trace rootlets
178
SILTY CLAY 2 1]
occasional sandy silt inclusions and
silt seams o 2.1m depth,
sliff ta hard, brown, damp to moist
3| ss 177 °
4| ss @
176
51 85 | 18 °
175
174.6 ol
4.3 End of Borehole
Borehole was dry (noi stabilized) and
hole open to fult depth on completion,
Piezometer installation consists of a
19mm diameter, Schedule 40 PVC
pipe with 2 1.52m sketted screen,
Date Depth(m) Elevation{rn)
Sep.08.09 Dry -
Sep.10.09 Dry -
Sep.11.09 Dry -
Sep.15.09 Dry -
3 3. Numbersrafer to 3%
+7, XY Sensitivity o} STRAIN AT FAILURE




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

Ministry of
Transpartation

Feundation Design

Ontaria
RECORD OF BOREHOLE No MR 10+050 CL 1 QF 2 METRIC
WP 280-89-00 LOCATION Coords: N:4766077.8 E:326614.6 ORIGINATED BY _s8
DIST HWY 405 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY [0iz]
DATUM _Geodelic DATE 08.31.09 CHECKED BY RA
DYNAMIG GONE PENETRA TTON
SOIL PROFILE SAMPLES & w RESlSTANCEF'LOT_a—_ pLasTic NATURAL |0 - BEMARKS
Fal 3 MOISTURE Ex 2
= w35 @ 20 40 60 80 100 LT eontent  UMIT] Z ©
21s 41ZE| 2 ! L . y . W w w | 5§ | crANSIZE
ELEV Slm| & | 3 125 2 [SHEARSTRENGTHKPa —o———— DISTRIBUTION
DEBTH DESCRIPTION SIZ| | 2 138| £ o uncowrmes  + FiELD vane ¥ )
El= Z {E©| U le QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
196.4| Ground Suriace w 20 40 80 8 100 00 20 5 ki’ |GR SA 81 GL
3 $00mm TOPSOR e
1 i| 85 | 17 o
FILL - Silty Clay, 186
traco lo some sand, irace gravel,
firm %o very sliff,
brown, damp to moist 2 ss 8 s}
185
3|8 | 10 ©
184
4| ss | 15 o
51 88 | 12 e
183
= 182
rave
¢ Y 6155 | 27 b 24 16 40 20
181
;I:;OE organics, dark brown
7| ss | 13 180 o
179.4
70
SILTY CLAY
trace sand, 179
hard, brown 1o 10.1m, gray below,
damp o moist 8 55 34 o]
178
;;ftovery stiff
i
9| 88| 20 177 { 0 3 62 45
o1
176
10| $8 7 °©
175
1.8
+
11| ss | 5 174
118
173
12| 88 | 0" f 1 o
1.1
T
1.0
]
Conlinued Next Page
+3 %3, Numbersreferto 3% oopa i AT FAILURE

Sensitivity




Ministry of . .
@ Transportation . Foundation Dasign
Ontaric

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 _ 85 ;
DIST HWY 408 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 08.31.09 CHECKED BY RA
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES w
& - 2 RESISTANCE PLOT 2“_ pLasTic NATURAL oy = REMARKS
- umT  MOSTURE “row| £ 5 &
E w |25 @ 20 40 80 80 100 CONTENT z 9
| & L12E| z ’ e . W, w w | 54 | cransie
v olm| ¥ J 25| © |SHEAR STRENGTH kPa
ELE DESCRIPTION [ Iz |2 i —_— CISTRIBUTION
DEPTH P 2|z > |3 Z Z | O UNCONFINED + FIELD VANE Y %)
Bz Z |EC| B |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
] 20 40 80 80 100 0 20 30 wim® |or sa 81 oL
ET L 1A
151 End of Borehole

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

ONTARIO MCT 1-09-4135 MERRITT RS 2.6GPJ ONTARIQ MOT.GDT Q510110

+3 %3 Numbers refer to

3%
' Sensitivity o STRAIN AT FAILURE




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

Ministry of . .
@ Transporiation Foundation Design
Cntarie

RECORD OF BOREHOLE No MR 10+075 Lt 1 OF 2 METRIC
W.P. 280-9%-00 LOCATION Caords: N:4768107.2 E:3265624.3 ORIGINATED BY _ss
DIST HWY _408 BOREHOLE TYPE _ Hollow Sterm Augers COMPILED BY o8
DATUM _Geodstic DATE £8.31.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E % RESISTANCE PLOT PLASTIC NATURAL LQUD - REMARKS
- 221 8 20 40 6o 8o g0 |UMT  GITERE UMt E S &
i g l122] 2 L L1 ! ! W w w | 38 | cransee
ELEV ElB| # ! 2 |25 O |SHEAR STRENGTHkPa t =
DESCRIPTION = s = |28 E —_— DISTRIBUTION
BEPTH 2|5 & > | 88| £ |© UNCONFINED + FIELD VANE Y %)
- 2 |Z9| I |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
186.2| Ground Surface W 20 40 60 8 100 10 20 30 kNin® [GR SA I CL
0.5
trace rootisls il ss | 17 186 3
FILL - Silty Clay, 2 | 88| 12 P
trace sand, traca gravel, } 185
stiff to very stiff,
Brown, damp to moist
3|88 | 9 o
é 184
41 88 [ 22 % % °
sandy 5| ss | 12 % % 183
< > 182
6| 8 | 12 < > c
> 181
7|sst 4 \ > 180
179.2 él\é
70 > >
SILTY CLAY <] KGO 178
trace sand, \
firm 1o very stiff, > 2 43
brown to 11.7m, grey below, I
damp to moist 888 | a7 é 9t 00 4456
‘< % 178
177
918 | % % o
§ § 176
10 $8 5 o
175 1.0
+
1.5
+
174 50
11| 88 1 - 0 4 32 B4
(13
173
L2o
1720 12 88 | 3 P
4.2 End of Borshole —1 172 15
nE
+?.B
Conlinued Next Fage 5 .3 Numb ar & a5
. LmDers reier 1o
+7, Sensilivity O™ STRAIN AT FAILURE




ONTARIO MOT 1-09-4135 MERRITT RD 2.GP.J ONTARIO MOT.GDT 05/10M0

Ministry of ’ : !
@ Transportation Foundation Design
Ontario

RECORD OF BOREHOLE No MR 10+075 Lt 2 OF 2 METRIC

W.P. 280-99-00 LOCATION Coords: N:AT66107.2 E:326524.3 ORIGINATED BY _8s
DIST HWY 406 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 08.31.09 CHECKED BY. RA
DYNAMIC CONE PEMETRATION
SOIL PROFILE SAMPLES | 4 RESRTANGERLOT = I B -
= 9 3] LIMIT MOISTURE witl £ I
51 . o |£5] @ 20 40 80 B0 o cONTENT " z8 &
£l =z GRAIN SIZE
ELEV |9 w| 3 |gE5| & [SHEARSTRENGTHkPa e I Wy T #
DESCRIPTION Els) ¢ |2 [= e DISTRIBUTION
BEPTH e [ > 13 3 I |G UNCONFINED + FIELD VANE Y %)
El= Z |E°1 L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
) w 20 40 60 80 100 10 20 30 kNim® {GR SA SI CL

Borehole was dry {not stabitized) and
tiole open to full depth an complation.

Piezometer installation consists of a
19mm ciameter, Schedule 40 PVC
pipe with a 1.52m slotted screen.

Watar Level Readings:

Date Depth(m)  Elevation{m)
Sep.09.09 7.2 179.0
Sep.10.09 70 179.2
Sep.11.09 6.9 179.3
Sep.15.09 6.8 179.4

+3 3. Numbers refer (o

3%
Sensitivity O " STRAIN AT FAILURE




ONTARIO MCT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 056/10/10

Ministry of . .
Transportation Foundation Design

Ontarie
RECORD OF BOREHOLE No MR 10+100 CL 1 OF 2 METRIC
W.P. 280-93-00 LOCATION Coords: N:4766108.7 E:326654.0 ORIGINATED BY _s8
DIST HWY _408 BOREMOLE TYPE _ Hollow Stem Augers COMPILED BY oB
DATUM _Geodetic DATE £9.01.09 CHECKED BY RA
SOIL PROFILE SAMPLES | . W |RESATANCE BLOT A TION
Gy, = PLASTIC WATURAL - qyip| = | REMARKS
el 3 UMiT - MOISTURE = I A
= w |5 @ 20 40 &0 BC 100 CONTENT z9
2% LI12E] z : . : y : Wo w w | % | cranNsiZE
ELEY Elm| ¥ | 2 25| © |SHEARSTRENGTHkPa £
DESCRIPTION == 2 1258| & —_——— DISTRIBUTION
DEPTH 213 b > 138| g [ unconFmeD + FIELD VANE ¥ )
El= EECO| L |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
185.4| Ground Surace w 20 40 60 80 100 i0 20 a0 wNim®' {GR SA& S CL
0.0
FILL - Silty Clay, 4 1
trace sand, trace gravel, 3 58 4 185 2
stiff to very stiff,
brown, damp to moist
2 S8 13 o]
184
3| ss | 12 ©
183
4| 88| 12 °
51 88 | 15 o
182
181
8| 88| 15 I
180
61
7|88 | 20 179 ot 0 2 30 68
178.4
7.0
SILTY CLAY
very sliff to hard, 178
brown to 11.5m, grey below,
damp to moist s | ss | 3 1 o 0 53 47
t77
9| 88 16 176 °
1
— ) 175
firem to stiff
10| 88 9
1.5
174 1
+2.0
1] 85| 3 173
R
1.9
i72
12| S8 2 I 0 0 &4 3B
1.5
o 171 o
1705 s L26
1)
Contiued Next Page 3 3. Numbersreferto 3%
+9.x% Sensilivity G STRAIN AT FAILURE




ONTARID MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT G5M1D/10

@ Ministry of
Transportation

Ontario

Foundation Design

Sensitivity

RECORD OF BOREHOLE No MR 10+100 CL 2 OF 2 METRIC
WP 280-89-00 LOCATION Coords: N:4786108.7 E:326654.0 ORIGINATED BY _58
DIST HWY 406 BCREHOLE TYPE _ Hollow Stem Augers COMPILED BY 0B
DATUM _Geodetic DATE 09.01.09 CHECKED BY RA
SOIL PROFILE SAMPLES |, | w [Riece o SIRATION oL REMARK
G| 2 PLASTIC vaue| & RKS
= g LM MOSTURE Trair] £ & &
= w 25| & 20 40 6C 80 100 NTE] zZe
Sl w =2l = " L L W w w | 5% | oramsie
ELE Lle| W 3 |25| © [SHEAR STRENGTH kPa
v DESCRIPT:ON Slele 2|28 2 I ] DISTRIBUTION
DEPTH |5 &) > 38| £ o UNCONFINED + FIELD VANE ¥ %)
o= 2 [E°] & |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 80 100 10 20 30 kNim®* |GR SA St CL
14.9 End of Borehote
Borehole was dry {not stabilized) and
hole open to full depth on completion.
Monitoring well installation consisis of
a 50mm diametar, Schedule 40 PVC
pipa with a 1.52m slolted screen.
Water Level Readings:
Date Depthim) Etevation{m)
Sep.09.09 12.3
Sep.11.08 12.3
Sep 15.09 10.3
8, x® MNumbarsreferto 3% grpain AT FALURE




ONTARIC MOT 1-09-4135 MERRITT RD 2,GPJ ONTARIC MOT.GDT 05M0M0

@ ‘Ih#lgﬁ;%ﬁfalion Faundation Design
Cntaric

RECORD OF BOREHOLE No MR 10+150 Lt 1 OF 1 METRIC

W.P. 280-99-C0 LOCATION Coords: N:4766144.7 E£:326589.8 ORIGINATED BY _ss
DIST HWY _406 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY CB
PATUM _Geodelic DATE 09.01.09 CHECKED BY RA
DYNAMIC CONE PENETRATICN
SCOIL PROFILE SAMPLES o« W IRESISTANCE PLOT NATURAL REMARKS
el = PLASTIC yoeripe  LauDl &
B e |28 8 0 40 &0 8 Moo [UMT  ooyreyy LMT[ 5O &
g of 2 3 GRAIN SIZE
ELEV p Ele) g3 25 2 |SHEAR STRENGTH kPa D S g DISTRIBUTION
BEPTH DESCRIPTION 1312 3|81 5 [o unconamed  + FeLDvane ¥ %)
El= Z |ZC] L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
180.0| Ground Surface u 20 40 60 80 00 1?20 30 kvim® |GR SA 81 CL
53 80mm TOPSOIL
- FILL - Silty Clay, trace sand, 1|ss| o <
stiff, dark brown, moist
1703
0.7
SILTY CLAY y
trace sand, 2|85 | 1@ 179 ! 0oa M
very sltiff, brown to 5.6m, grey below, >
damp to moist < ‘é
385 | 22 > > o
é < 178
4| ss | 30 < % 9
) 177
5|88 | 17 I °
&
176
—— T
firm to vary stiff
6| Tw i PH
175 :
1.
413
>
174
7| ss| 4
e
173
1727 |22
73 End of Berehole

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

Piezometer installation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slotted screen.
Water Level Readings:

Date Deapthim) Elevation{m}

Piezometer dastroyed by construction
activity.

4+ 3 w3, Numbers refer to

3%
' Sensifivity QY™ STRAIN AT FAILURE




ONTARIO MOT 1-08-4135 MERRITT RD 2.GP2 ONTARIO MOT.GDT 05/10/10

Ministry of
Transporiation

Foundation Design

Ontario
RECORD OF BOREHOLE No MR 10+200 Lt 1 OF 1 METRIC
W.P. 280-98-00 LOCATION Coords: N:4786173.9 E:326730.3 ORIGINATED BY _s8
DIST HWY _408 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodstic DATE 09.01.09 CHECKED BY RA
SOIL PROFILE SAMPLES | w [SENAMIC CONE PENETRATION
T PLASTIC WAL uauio| | & REMARKS
5 w |[ZE| 8 20 40 60 B8O 10D CONTENT z& &
9l g 22| 2 Lt L " W w | 2% | cransize
ELEV ala| B | 2 |ea| 2 [SHEARSTRENGTHEKPa
DESCRIPTION | s o =z 22 fd e e DISTRIBUTION
DEPTH 2|5 e > 88| = o UNCONFINED + FIELD VANE ¥ %) |
o Z |EC] & [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%) |
179.8| Ground Surface W 20 40 B0 8O 100 10 20 30 kNim' |GR SA 81 Gl
A BOmm TOPSOIL q
173‘; FILL - Siliy Clay, trace organics, 1] 85 14
- sliff, dark brown, damp o
SILTY CLAY 179
trace sand, 2| S5 22
firm to very stiff,
brown to 4.4m, grey below,
damp to moist - 54
3| s8s | 20 178 o 0 1 42 57
4] 85 | 28 °
177
5( 85| 13
176
ad
|
8| ss 7 175 i 0 1 52 47
I
174.0 s | 58
5.8 End of Borehole e
Serahole was dry (not stabilized) and
hole open to'full depth on completion.
3 3. Numbers refer fo 3%
UK o rsiivity O™ STRAIN AT FAILURE




ONTARIO MOT 1-09-4135 MERRITT RD 2.G6PJ ONTARIC MOT.GDT 05MQ/10

@ Miristry of
Transportation

Feoundation Design

Ontario
RECORD OF BOREHOLE No MR 10+200 Rt 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766160.5 E:326739.9 CRIGINATED BY _mp
DIST HWY _408 BOREHOLE TYFE _ Solid Stem Augers COMPRLED BY DB
DATUM _Geodetic DATE 08.31.09 CHECKED BY RA
DYNAMIC GONE PENETRATION
SO PROFILE SAMPLES w o [QERAM
Go,f 2 ESISTANCE PLOT = pLAsTIc JATURAL 4o py = REMARKS
e gzl o umr  MOISTURE “rmir| £ F &
Sia 8128} 2 Gl s O . o 5@ | cramsie
W w
ELEY =8| e | 3125 & [SHEARSTRENGTHkPa e S DISTRIBUTION
DEPTH DESCRIPTION E1Z2| B | 152 % |o uNcoNFNED  + FIELD vane
w2 T lagt = . Y (%)
E1Z F|EC9| L |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
180.5| Ground Surface w 20 40 60 80 100 10 20 30 km® {GR SA SI CL
0.0
790mm FiLL - Sand and Gravel, 1 85 11 o
trace silt, compact, brown, dry 180
178.7
0.8
Weathgred 2] ss 9
o 179
SILTY CLAY 3| ss | 15 o
ST to very stiff,
vrown, damp to moist
4| ss | 21 178
occasionat siit partings 5 38 17 O
177
176
6| ss | 0
430
175.0 2.1
: 475 =+
5.5 End of Borehoia Frt

Borehole was dry {not stabllized) and
hale open to {ull depth on complation.

Resistance to augering at 3.6-4.0m.

+3 8, Numbersrefer lo

Sensitivity

0% STRAIN AT FAILURE




APPENDIX A

Log of Borehole Sheets
(North West Quadrant)




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

Ministry of i i
@ Transportation Foundation Design

Ontaric
RECORD OF BOREHOLE No NEW 10+350 CL 1 OF 1 METRIC
W.P. 280-93-00 LOCATION Coords: N:4765042.9 E:326378.6 ORIGINATED BY _88
DIST HWY 408 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.08.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o y |ResstANCEROT — e MR uaun] & | REwaRks
Bal & MOISTURE LI s
= w [<5]| ® 20 <40 80 8 100 [UMT oontent UMT S O
Slg g |28} = T e ) L We w w | S8 | cramsizE
iim| ¥ > |25 C |SHEAR STRENGTH kPa
L2V DESCRIPTION |2l &l g |2 B Pt DISTRIEUTION
DEPTH 513 I > 13 5 % | O UNGONFINED + FIELD VANE i %)
el 2 Z |§°9| L |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%}
180.9| Ground Surface w 20 40 60 80 100 10 2¢ 30 kwim® {GR SA SI CL
160.8 150mm TOPSOIL et
0.2 FiLL - Silty Clay, sandy. trace rootiets, 1| ss o
firm, brown, damp
180.2
o7
SILTY CLAY 2| ss X 180 =
stiff to hard, brown, damp to moist §
%
3| 88 N o
SIREE
N
N
41 ss ©
- 178
arey
5| 58 P
177
8 [ Tw 176
3
174.8 N BIE: T1.5
6.1 End ¢f Screhole

Borehole was dry (not stabilized) and
hole apen to full depth an completion.

Piezometer installation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slotted screan.

Water Level Readings:

Date Depthim)  Elevation{m}
Sep.10.09 489 176.0
Sep.11.09 43 176.6
Sep.15.09 42 1767

+ al x 3. Numbers refer to

3%
Sensitivily o} STRAIM AT FAILURE




Foundation Design

@ Ministry of
Transportation

ONTARIO MOT 1-08-4135 MERRITT RD 2.GPJ ONTARIC MOT.GDT 0510/10

Cntario
RECORD OF BOREHOLE No NW 10+000 Rt 1 OF 1 METRIC
WP, 280-99-00 LOCATION Coords; N:4765995.8 E;326300.9 ORIGINATED BY _ 88
DIST HWY 408 BOREMOLE TYPE _ Holiow Stem Augers COMPILED BY 0B
DATUM _Geodetic DATE 09.08.09 CHECKED BY RA
SOIL PROFILE SAMPLES | o W | RN P G LA TION i
LURAL - REMARKS
) =4 PLASTIC pocTire Waup| &
= n ISE| 8 20 46 0 80 100 |UMT content UMT] S 8 &
Sle wiE2 = L L : L L w, W w | 3% | sramsze
o8| w N © |SHEAR STRENGTH kPa . ‘
ELEV DESCRIPTION - |2 [ I 20 E , ————— PISTRIBUTION
DEFTH E by > 13 S I | O UNCONFINED + FIELD VANE Y %
= Z JEC| L |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%) |
180.2| Ground Surtace u 0 40 60 80 100 2 W kNim® |GR SA SI CL
180.1 150mm TOPSOIL ] 180 |
0.2 FILL - Silt, some sand, frequent 1|88} 12 0 12 72 16 ‘
clayay inclusions, trace rootlets,
179.5 compact, brown, moist
Q7
SILTY CLAY 2 | 85 43
hard, brown to grey / brown, 179
damp to moist
a 55 41 | 0 1 48 50
178
4 §5 51
firm to stiff 47
5| 85| 8 177 = 0 1 44 56
2.1
+
176
s
5] ™ FH
175
: 31
+
174.1 ] 418
6.1 End of Borehole
Borehole dry (not stabilized) and hole
open to full depth on completion.
Piezometer installation consists of a
18rmm diameter, Schadule 40 PVC
pipe with a 1.52m slotted screen.
Water Leve! Readings:
Date Cepth{m)  Elevation{m)
Sep.10.08 Dry -
Sep.11.08 Dry -
Sep.i5.08 4.4 175.8
3 3. Numbersreferto I%
+5 X Sensilivity @] STRAIN AT FAILURE




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

@ Ministry of
Transportation

Foundation Design

QOntario
RECORD OF BOREHOLE No NW 10+050 CL 1 OF 1 METRIC
W.P. 280-99-00 LCOCATICN Coords: N:4765948.1 E:326394.7 ORIGINATED BY _ MP
DIST HWY _406 BOREHOLE TYPE _ Salid Stem Augers COMPILED BY De
DATUM _Geodatic DATE 09.03.09 CHECKED BY RA
SOIL PROFILE SAMPLES | o w |RE R SoNE EENETRATION
& 3 pLasTc NATURAL | onl 1= REMARKS
21 G TeSTIC woisTuRe  HAUD) T A
5 w | <5 @ 20 40 60 80 100 CONTENT zC
Sie w =g z bl W w w | 5% | cramsize
ELEV blm| ¥ | 2125 2 |SHEARSTRENGTHkPa
DESCRIPTION - |2 Z |2 = e Qo DISTRIBUTION
DEPTH 213 = > 13 2 £ | o unconFIneD + FIELD VANE Y )
51 2 £} U | e QUICKTRIAXIAL > LABVANE WATER CONTENT (%)
180,21 Ground Surface w 20 40 60 80 100 10 20 30 Wi |GR SA St CL
130mm TOPSOIL = 180
01 1]8s | 7 B
firm
SILTY CLAY 2 S8 20
very sliff to hard, 179
brown to 4.0m, grey below,
damp to moist A2
a| ss | az gl @ 0 48 52
178
4 85 | 36 o
5| 55 | 33 177
sliff to very stiff 176
6| ss | 10 k | ¢ 0 58 42
175 2.0
174.4 1.2
58 End of Borehole
Borehale was dry (not stabilized) and
hole open o full depth on completion.
+ 3. % 3. Numbers refer to 03% STRAIN AT FAILURE

Sensiivity




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

Ministry of P . .
Transportation oundation Design

Ontario
RECORD OF BOREHOLE No NW 10+100 Rt 1 OF 1 METRIC
WP 280-99-00 LOCATION Coords: N:A765813.2 E:326350.0 ORIGINATED BY _mP
DIST HWY 406 BOREHOLE TYPE __ Solid Stern Augers COMPILED BY [o]:]
DATUM _Geodatic DATE 08.03.09 CHECKED BY RA
DYNAMIC CONE PENETRAT TGN
SCIL PROFILE SAMPLES E %J RESISTANGE PLOT ‘?*‘ oLastic MATURAL L iauin . REMARKS
w0 MOISTURE T
. w |22 3 30 40 60 80 100 [UMT  oourenr  LMIT| B &
9 . B F g pid f ! ) f 1 W W w, > %‘ GRAIN SIZE
ijd| % | 3 ]2a| & |SHEARSTRENGTHkPa
ELEY DESCRIPTION = e | 2|z £ —_— DISTRIBUTION
TEPTH 12| & S |23 < |0 UNCONFINED + FIELD VANE
|2 > |l2g] g . Y %)
= Z [g©] @ {e quokTRiAXIAL x LABVANE | WATER CONTENT (%)
179.8} Ground Suriace w 20 40 60 80 100 10 20 30 k' |GR SA S CL
1784]  230mm TOPSOIL -
02 1 58 4 o
fimm
- 179
SILTY CLAY 2| 85| 28 9
very stiff,
brown to 2.1m, grey bealow,
damp to moist
3| 85| 2 178 3
41 85 | 26 o
177
51 88 | 17 ©
176
6 | Tw | PH
175
174.4 4
5.4 End of Borehote

Borehole was dry {not stabilized) and
hele open to full dapth en completion.

+ 3. X 3. Numbers referto

oers 3% gTRAIN AT FAILURE
Sensilivity




ONTARIO MCT 1-09-413% MERRITT RD 2.GP.J ONTARIQ MOT.GDT 05/10/10

Ministry of : ;
Transt?;rtation Foundation Design
Oniarie

RECORD OF BOREHOLE No NE 10+400 Lt 1 OF 1 METRIC
W.P, 280-95-00 LOCATION Coords; N-4T66001.9 E:326408.6 ORIGINATED BY _s8
DIST HWY _408 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY [o}:]
DATUM _Gecdstic DATE 09.10.00 CHECKED BY RA
SOIL PROFILE SAMPLES W |DENAMIC CONE PENETRATION
] 3 pLasTic NATURAL -y ip = REMARKS
E2l 3 PoeTe woisture “RUEL L A
= w <3| & 20 40 60 80 100 CONTENT z 9
9l w2l z L ) 1 1 i W w w | 2 g GRAIN $iZE
ELEV Tlg| & | 2}{2c| 2 [SHEARSTRENGTHKPa —e— DISTRIBUTION
= DESCRIPTION == T |5z E
DEFTH |3 s > 28| g |o UnCONFINED + FIELD VANE Y %
== Z JEC| L le QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
1802 Ground Surface o 20 40 60 B0 100 0 20 30 wii? ler sa s oL
180.0f __ 190mm TOPSOIL — 180
c.2 1| sst 13 9
frace rootlets
SILTY CLAY 2| 85| 45 b
StH to hard, brown, damp lo moist 179
3| 8s | a7 .
178
44188 [ 28 @
5| 88 | 17 77
1
176
grey
6| s8 | 12 e
£
175 71
1743 n
59 End of Borehele

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

+ 3! % 3. Numbers refer to

3%
Sensilivity o STRAIN AT FAILURE




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

Ministry of i .
Transportation Foundation Design

Ontario
RECORD OF BOREHOLE No NE 10+450 CL 1 OF 1 METRIC
W.P, 280-99-00 LOCATION Coorgs: N:4765958.5 E:326432.0 ORIGINATED BY _MP
DIST HWY 406 BOREHOLE TYPE _ toliow Stem Augers COMPILED BY [viz]
DATUM _Geodetic DATE 09.09.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANGE PLOT NATURAL = REMARKS
[ < P S woisTuRE  LQUID =
-2 S LIMiT umt| £ & &
5 & ﬁ E 2 2 2'0 4'0 6'0 B‘O 190 o % w GRAIN SIZE
it =z W, w w,
ELEV z|d|w | 3lcs| & [SHEARSTRENGTHKPa " g 2
DESCRIPTION F12|l | 22 i —C——— CISTRIBUTION
DEFTH 2|5 e | = 2 3 < | © UNCONFINED + FIELD VANE Y (%)
Bl E Z 1G9 L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
180.2| Ground Surface w 20 40 G B0 100 10 20 30 km' |GR 5A B CL
EETREL 100mm TOPSOIL T
01 4 (S 180 o
SILTY CLAY
stiff to hard,
brown to 2.1m, grey batow,
damp to maist 2 ss =
179
3 88 © G 1 46 53
178 pr
4 | ss 4 ¢ 0 3B 62
5 | ss 177
|
firm to stiff 176 é
6| 88 °
175
118
b 13
- +
rlss| s [ F{ ¥4
2.2
il
173 I
24
+
8 TW | PH ol x I i 204 |0 0 62 38
172
133
1713
8.9 +1.a
SILT : 171
trace clay, 9 55 a2
170.6 dense, grey, wet
9.6 End of Borehoig
Borehole was dry {not stabilized) and
hele open to full depth on completion.
Monitoring wall installation consists of
a 50mm diameter, Schedule 4G FVC
pipe with & 3.0m slotted screen.
Water Level Readings:
Date Depth{m} Elevation(m)
Sep.10.08 149 1783
Sep.11.08 1.8 178.4
Sep.15.08 1.5 178.7
Consolidation test performed on
8.

+3 53, Numbers refar to

3%
' Sensitivity ©*® STRAIN AT FAILURE




ONTARIC MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 051010

Ministry of
Transpoitation

Foundation: Design

Ontario
RECORD OF BOREHOLE No ES 10+000 Lt 1 OF 2 METRIC
WP, 280-99-00 LOCATION Coords: N:4766013.3 £:326507.0 ORIGINATED BY _mP
DIST HWY 406 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY DB
DATUM _Geogetic DATE 09.04.09 CHECKED BY RA
SOIL PROFILE SAMPLES |, w o [BEANS RPN FENETRATION . REMARK
i 3 PLASTIC AL auip E S
Z21 8 LM MOISTURE “hwir| & § &
5 w €5 @ 20 40 80 B8O 100 CONTENT =9
Sle wisgl z e We W w | 54 | .cransze
ELEV Lim| ¥ | 2 |26tF © |SHEARSTRENGTHkPa
s DESCRIFTION =18 | £ | 2 |28 E —_— DISTRIBUTION
BERTA A Fa 3581 £ |o UNCONFINED + FIELD VANE ¥ %)
=1z Z|ET] L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
186.0| Ground Surface w 20 40 60 80 100 10 20 30 kN/m® |GR 84 S CL
04 50mm TOPSOIL
A SS 9 o
FILL - Silly Clay,
trace to some sand, traca gravei,
firm to stiff, brown, damp o moist
28| 9 184 i } 6 17 49 28
3|18 | 1 ©
. 183
occasienal wood pieces
4 | ss 7 o
traca sand, trace gravel 182 amplenwot-atB:0m
] 88 ] 9
wiol
-2 181
FiLL - Sand and Silt,
oceasional sity clay inclusions,
trace rootlels,
loose, brown, moist =] 88 8 0 46 40 14
180
179.4
56 RER
PEAT - amorphous,
infarred very stiff, black, darmp e 179 p
| _eel ol 7| 85 | 20
1784 3G0mm BREANIC SANDY SILT ]
1783 SILTY FINE SAND - brown, wet : .178
7.0
. SKTY CLAY
very stiff, brown, damp to moist
8] 85| 18 o
177
176
9! ss | 9
o 175
firm to stiff, grey
10| ss 8
174 =
2.2
+
3
173 +
M| ss| 3 e 0 0 B4 36
1.8
AV 172 t
121
12| 88 4 171
118
170.0 29
Continued Next Page Numb fort 2%
+9,x3; Humbersreferto 3% gTRam AT FAILURE

Sensitivity




ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIQ 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. 280-99-00 LOCATION Coords: N:4766013.3 E:326507.0 ORIGINATED BY _MP
DIST HWY 408 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodelic DATE 08.04.09 CHECKED BY RA
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES © W |RESISTANCE PLOT 2—_ NATURAL - REMARKS
b w |8 o 20 40 80 80 100 CONTENT z 9
ol o [ Y S g W w w | 28 | eransize
T|lg| @i 2 |es| © |SHEARSTRENGTHkPa
ELEV. DESCRIFTION |2l et d |z E —_— DISTRIBUTION
DEPTH (3] 81 F |88 5 [o UNGONFANED  + FIELD VANE ¥ (2%)
= Z |EC| @ |e QUCKTRIAXIAL > LABVANE WATER CONTENT (%)
@ o 20 40 80 80 100 1 20 3 km’ |GR SA S oL
15.0 End of Borehole
Water level at 13.1m (not stabilized)
on completion.
+3 53, Numbersreferlo 8% groun AT FAILURE

Sensttivity




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

Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No ES 10+000 Rt 1 0OF 2 METRIC
WP 280-89-00 LOCATION Coords, N:4766020.5 E:326509.5 QORIGINATED BY _MP
oIsT HWY 406 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY oB
DATUM _Geodetic DATE 09.03.09 CHECKED BY RA
SOIL PROFILE SAMPLES | I e CATURAL REMARKS
We | T PLASTIC LiQuip =
5 g UMt MOISTURE “renml £ & 3
: = w {25 & 20 40 8¢ 80 100 CONTENT z2
=l wlsg| z : . . : L W, W w | 54 | crRANSEE
Erm| ¥ 4 1251 © |SHEAR STRENGTH kPa
ELEY DESCRIPTION s & g |2 [~ e DiSTRIBUTION
DEPTH 215 = 13 5 < 1O UNGONFINED + FIELD VANE Y %)
Sz Z [EC] @ | QUCKTRIAXIAL X tABVANE | WATER CONTENT (%)
184.9| Ground Surface w 20 40 60 B8O 100 0 20 30 kNim* FGR SA 8¢ CL
z 80mm TCPSOIL
01 4 55 [}
FILL - Ciayey Sitt to Silty Clay,
trace to some sand,
firm ta very stiff, damp to moist
184 5
2 | ss
3| ss e
183
4| ss ©
182
5| 88 9
181
45
topsoil stained, trace rootiets 6 55
180
179
---- (0 Sample recovery
7| 88
177.9 178
7.0
SILTY CLAY
very stiff,
brown t¢ 10.1m, grey below,
damp to moist kl
P 8| ss 177
Er-r;xlosliff
176
g | 88 I | 0 O 51 49
1.8
175 }
422
10| 8§ 174
2.4
+
173 722
i1 88 o
¥ 172 72
+1.8
12| ™ 171
2.1
Continued Next Page Nurhibers refer 1o

Sensilivity

© 3% STRAIN AT FAILURE

‘
|




ONTARIO MOT 1-09-4135 MERRITT RD 2.GPJ ONTARIQ MOT.GDT GS5/10/10

Ministry of " .
Transportation Foundation Design

Qntario
RECORD OF BOREHOLE No ES 10+000 Rt 2 OF 2 METRIC
WP 280-98-00 i LOCATION Coords: _N:4766020.5 E:326509.5 CRIGINATED BY _mpP
DIST HWY 408 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.03.0¢ CHECKED BY. RA
DYNAMIC CONE PENETRATICN
SOIL PROFILE SAMPLES w
§wl 3 RESISTANCE PLOT _ pLasTIC MATURES ) 1oun £ REMARKS
FEzl © umiT| £ &
= w |S8] & 20 40 80 80 00 ONTENT z 9
2|5 w (=g 2 L . L L L W, w w | 54 | cransizE
ELEV (4| wi 3 |es] & [sHEARSTRENGTHKPa
DESCRIPTION = |5 = {28 = L | DISTRIBUTION
DEPTH |3 b > |88 | % |O UNCONFINED + FIELD VANE ¥ (%)
== Z |ZC| & |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
i 20 40 60 80 100 10 20 30 kim® |GR sA 1 cL
168.6
153 End of Borghols

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

Resistance o augering at 0.0-0.6m,
1.8-2.1m, and 4.6-7.0m.

Manitaring well installation consists of
a 50mm diameter PYC pipa with a
3,0m slotted screen.

Water Leve! Readings:

Date Depth{m) Elevation{m)
Sep.10.08 126 172.3
Sep.11.08 120 172.¢
Sep.15.08 11.2 173.7

+3 3. Numbers refar to

3%
' Sensiiivity 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 ES 10+050 CL 1 OF 2 METRIC
W.P. 280-99-00 LOCATION Coords: N:4768001.5 E:326463.7 ORIGINATED BY _MP
DIST HWY 408 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.08.08 CHECKED BY RA
DYNAMIC CONE PENETRATLION
SOIL PROFILE SAMPLES & w RESESTANCEFLOT_}—‘*_ NATURAL - REMARKS
’LH w < PLASTIC MOISTURE LIQUID - T
e wtzs3| & 20 40 @0 8o 00 UMT  oogyenr HMTE 28 &
2% e ! L L . L Vi w w | ¥ | crANSIZE
ELEV SORIPTIO Ela| & 31288 2 SHEAR STRENGTH kPa A DISTRIBUTION
DERTH DESCRIPTION S|2| 21 3|35 £ |0 UNCONFINED  + FIELDVANE ¥ o)
E1Z Z E°| O |e QUOKTRIAXIAL x LABVANE | WATER CONTENT (%)
165.9| Ground Surface u 20 4 &0 80 100 10 20 30 khm® |GR SA 81 CL
ok 50mm TOPSOIL
1] 85 | 12 o
FILL, - Silty Clay,
frace sand,
firm to very stiff, 185
brown, damp to moist 2 ss 17 []
3 ss | 1 o
184
4| 88 6 @
183
5 58 4 °
182
;;CG roctiats - sampled wet at #.5m
6] ss| 4 o
181
180.3
56
Weathered, 180
occasional black sand pockets
7 58 12 o
22
SILTY CLAY 179
trace sand,
stiff to hard,
brown to 10.1m, grey halow, T
damp to moist
P 8 88 38 178 E 0 1 51 48
fem to st
177
g | ss | @ g
1.4
176 f
1.3
+
| 88 | 3 175
1.2
+
5|
174 Tt
43
i1| 88 3 | ¢ 0 35 65
]
173 t
2
+
2iss | s |04 172
2.1
+
23
Continued Next Page Numbers refer to %
Sensitiviy 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 ES 10+050 CL 2 OF 2 METRIC
W.P. 280-09-00 LOCATION Coords; N:4766001.5 E:326463.7 ORIGINATED BY _MP
ST HWY 406 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.08.09 CHECKED BY RA
TYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W {RESISTANCE PLOT NATURAL REMARKS
el = = _ pLasTic WOTIRAL - Lauio| | &
= 3] LIMIT umrr E F)
= o |28 @ 20 40 60 8O 100 CONTENT z9
=K g =g = : : . L . we w w | S H | cramsze
al8| % | 2 |2a| & {SHEARSTRENGTHkPa
ELEV DESCRIPTION i e | 2|2 = ———— DISTRIBUTION
DERTH SCRIPTIO! S22 | 5|28 & |o unconamnep  + FIELD vaNE ¥ o
Bl = E|E°| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT {%)
@ 200 40 60 B8O 100 10 20 30 knim® |GR SA 31 CL
| %
151 End of Borehole

Water level at 12.8m {not slabilized)
and hole open to full depth on
completion.

Resistance to augering from
0.0-0.6m,

Piezometer instaliation consists of a
18mm diameler, Schedule 40 PV
pipe with @ 1.52m slotied screen.

Water Level Readings:

Date Depth{m) Elevation{m)
Sep.10.08 12.3 1736
Sep.11.08 123 1736
Sep.15.09 12.2 1737

3+ 3 5 3. Numbers referfo

3%
Sensitivity o} STRAIN AT FAILURE




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

Ministry of N .
@ Transporiation Foundation Design
Ontaric

RECORD OF BOREHOLE No EWS 10+100 Lt 1 OF 1 METRIC

W.P. 280-99-00 LOCATION Coords: N:4786010.6 E:328413.2 ORIGINATED BY _ 58
DIST HWY _406 BOREHOLE TYPE _ Solid Stem Augsrs COMPELED BY o)<}
DATUM _Geodetic DATE £9.10.09 CHECKED BY RA
SOIL PROFILE SAMPLES |, u |REANIC QONE FENETRATION
i = pLasTIc PATURAL ouipl &= REMARKS
v MOISTURE - I
- £2| 8 20 40 60 80 100 [UMT uwrl S & &
@ & @ CONTENT zZ9
9 = e < = = 1 1 1 1 i " w w | 3 g GRAIN SIZE
ELEV ile] ¥ 3 |2a g SHEAR STRENGTH kPa S S DISTRIBUTION
BEBTH DESCRIPTICN é % i > 8 % g C UNCONFINED + FIELD VANE 'Y ()
== 2 |E°| @ |e QUICKTRIAXIAL % LABVANE WATER CONTENT (%)
180.5| Ground Surface w 20 40 60 8 100 10 20 30 N IGR SA 81 CL
1803 180mm TOPSOIL = -7
0.2 FILL - Sand and Sill, occasional day 11 88 1 o 0 47 40 13
lumps, compact, brown, damp 180
179.8
07
trace sand, trace rootlets 2 85 41
179 43
SILTY GLAY 3| ss | 88 qk ¢ 0 51 49
vary stif to hard,
brown to 2.8m, grey balow,
damp to moist
4] 85| 20 178
5| ss | 15 9
177
__2.2
— .
Shiff 176
6 | S8 9 ©
2.0
EN
t75
2.4
+
T|ses o7 I i 0 0 31 69
174
23
+
173.0 P +1.7
7.5 End of Borehole hE
Borehole was dry {not stabilized) and
hole open te full depth on completion.
+ 3. x 3: Numbers refer to 03% STRAIN AT FAILURE

Sensitivity




QNTARIO MCT 1-09-4135 MERRITT RD 2.GPJ ONTARIO MCT.GOT 05M0/10

Sensitivity

Ministry of i i
Transtgé: o on Foundation Design
Cntarie

RECORD OF BOREHOLE No EWS 10+100 Rt 1 0F 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766016.2 E:326419.0 ORIGINATED BY _MP
DIST HWY _dos BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodalic DATE 08.10.00 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« w  |RESISTANCE FLOT NATURAL - REMARKS
W oy z PLASTIC | ieripe WouDf | &
E n |22] & 20 40 80 a0 100 [YMT  content UMITP 5 O &
= T =N L L . L . We w w, | 9% | crAnSIZE
T8l w | 3 |25| & [SHEARSTRENGTHkPa
LBV DESCRIPTION = L1z |3 = e DISTRIEUTION
DEPFTH 2|2~ | 5 |28]| £ [o uNconFINED  + FIELDVANE ¥ %
el = Z|E°| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
180.7| Ground Surface u 20 40 81 80 100 1020 30 kaim® |GR SA 81 CL
H 80mm TOPSOIL
01| “FilL - Sand and Sift, occasional dlay 188 | n 9
lumps, compact, brown, dry fo damp
ey SESIREY
b B Silty G YR { 3
- ol ay, 0 3 38 59
irace sand, 2 ESS 34 !
vary stiff 1o hard, >
Brown, damp to meist ~<
3| ss | 20 179
178.6
21 \é
Weathered !
4| ss | a1 o} 0 1 43 66
178
very stiff to hard
5 88 22
177
SILTY CLAY - H-
firm to stiff, -
brown to 4.2m, grey below, 51 83 & 176 I } e 0 48 52
damp to moist
__2.1
175 1.6
R
71 TW | PH | x 18.6 0 0 &8 42
174 16
+
1732 : S 212
7.5 End of Borehole
Borehale was dry (not stabilized) and
hole open to 5.8m on completion.
Piezometer installation consists of a
19mm diameter, Schedule 40 FVC
pipe with a 1.52m slotted screen.
\Water Level Readings:
Date Depth{m) Elevaticn{m}
Sep.10.09 Dry -
Sep.11.09 Dry -
Sep.15.09 Dry -
Consolidation tast performed on
TWT. I
1
]
+3.><3: Numbers refer o 03% STRAIN AT FAILLRE



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

@ Ministry of
Transportation

Foundation Design

Ontaric
RECORD OF BOREHOLE No EWS 10+150 CL 1 OF 1 METRIC
W.P. 280-99-00 LOCATION Coords: N:4766059.9 E:326398.4 ORIGINATED BY _mp
DIST HWY _408 BOREHOLE TYPE __Solid Stem Augers COMPILED BY DB
DATUM _Geodstic DATE £9.10.09 CHECKED BY RA
SOIL PROFILE SAMPLES |, U | A o S RATICN NATURAL REMARKS
ui = PLASTIC LIQuID [
E2| o uwT | MOISTURE Trgel b & &
= w |25 & 20 40 80 80 100 CONTENT z 0
AN ERES : L L ; : Ve w w | 54 | cranszE
iim| ¥ |23 Q |SHEAR STRENGTH kPa
ELEY DESCRIPTION == = < z E —t— OISTRIBUTICN
DEPTH |3 e > 13 3 Z | © UNCONFINED + FIELD VANE ¥ %)
== z |£°] @ | QUCKTRIAXIAL  x LABVANE | WATER CONTENT (%)
181.1| Ground Surface w 20 40 60 80 100 10 20 30 kNim* |GR SA SI CL
0.0 18
FILL - Sand and Silt, {race dlay, 1 S$S 19 !—! o 0 52 356 13
compact, brown, dry o damp
|_180Al e >
a7 <
FiLL - Sitty Ctay, trace sand, trace %
gravel, very stiff, brown, damp 288§ 180
178.7 >
14 4 K
SILTY CLAY 3| s8 29 o
stiff ta hard, brown, damp to moist
i i 179
4| 88 | 2a | L] e
178
&} 8% 31 I
177
-] 58 11
176
=L
1762 st
5.8 End of Barehole
Borehole dry {not stabilized) and hote
open 1o full depth on completion.
Piezometer instaliation consists of a
19mm diameter, Schedule 40 PVC
pipe with a 1.52m siotted screen.
Water Level Readings:
Date Depth{m) Elevation{m)
Sep.10.09 Dry -
3ep.11.09 Dry .
Sep.15.09 Dry -
+3. 3. Numbers refer fo OS% STRAIN AT FAILURE

Sensilivity




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

Ministry of . .
Transportation Foundation Design
Ontario ’
RECORD OF BOREHOLE No WS 10+025 CL 1 0F 1 METRIC
WP, 280-99-00 LOCATION Coords: N:4765979.6 E:326435.7 ORIGINATED BY _ MP
DIST HWY 408 BOREHGLE TYPE _ Solid Stem Augers COMPILED BY [l
DATUM _Geodetic DATE 09.09.00 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w W RESSTANGE PLOT
i g _ PLASTIC i BTV o) B = REM:RKS
= w |28} & 20 40 60 80 100 CONTENT z 9
2l & Q=g =z ! . . - ¢ w w w | ZE | cranszE
ELE o lm| S |95 © JSHEAR STRENGTH kPa
LEV DESCRIFTION = o | 2|2 £ —_ DISTRIBUTION
DEPTH 12| £ | 5|38 = {o UNCONFINED  + FIELDVANE ¥ %)
el = P [EC| @ e QUICKTRIAXIAL X LABVANE WATER CONTENT (%}
180.2} Ground Surface « 20 40 60 80 100 0 20 30 KNin' |GR SA S CL
180.0 205mm TOPSOIL — - 180
0.2 1 85 & [+3 0 56 30 14
FILL - Silty Sand,
frequent clayey inclusions, §, >
loose, moist
179.2 Q ~< o
1.0 2 88 12
SILTY GLAY > > 179
stiff to very siff, < <
brown to 4.0m, grey balow, o
damp o moist 3 88 20 > 9
< < 178 =
4 55 29 > % o 1t 53 48
65| ss | 17 k] 177
> % 176
6 [ 88 9 4 < ©
. - 175 17
B 1.8
) +
firm to stiff - 45
7ss{ 2 | 174 [ 0 1 37 82
= 118
= 173
- 1.6
+
81 8§ 9 e
172
+2.1
171.2 L 420
8.0 End of Berahole
Berehole was dry (net stabilized) and
nola opan to full depth on complation,
Piezometer installation consists of a
18mm diameter, Schadule 40 PVC
pipe with a 1.52m slotted screen.
Water Level Readings.
Date Depth{m) Elevation(m)
Sep.10.09 79 172.3
Sep.i1.09 7.3 1729
Sep.15.09 6.6 1736
3 3. Numbers refer to 3%
+ 7 X Sensitivily Q STRAIN AT FAILURE




Ministry of . .
@ Transportation Foundalion Dasign
Ontario

RECORD OF BOREHOLE No MR 9+800 CL 1 OF 1 METRIC

ONTARIC MOT 1-09-4135 MERR{TT RD 2.GPJ ONTARIC MCT.GDT 05/10/10

W.P. 280-99-00 LOCATION Coards: MN:4765835.2 E:326409.3 ORIGINATED BY __MP
DIST HWY 406 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geogetic DATE 09.03.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « w |RESISTANGE PLOT = o Mt ool | Rewaks
- umiy | MOSTURE Flhagl = F &
= wm |28 @ 20 40 80 80 100 CONTENT z 9
= u 52| 2 e I we w w, | 52 | cransiZE
ELEV olm W o a5 < |SHEAR STRENGTH kPa
DESCRIPTION |2 & z |28 E —_—— DISTRIBUTION
DEFTH 2|3 [ 28| < |o uncownFneD + FIELD VANE ¥ (%)
= Z{E9| L |e QUCKTRAXAL X LABYANE WATER CONTENT (%)
180.0| Ground Surface w 20 40 80 a0 100 10 20 30 kNim® |GR SA SI CL
17989 150mm TOPSOIL ]
0.2 1185 | 14 ¢
SILTY CLAY
stiff to hard, brown, damp to moist
21ss | 27 179
3| S8 | 32 o
178
4| ss | 23 o
177
518 | 1 °
11
+
176
ad
6| T™w | PH 175
1.1
+
173.9 174 18

6.1 End of Borehole

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

+3 w3, Numbersreferto

3%
Sensitivity G % STRAIN AT FAILURE




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

@ Ministry of
Transportation

Foundation Design

Ontarie
RECORD OF BOREHOLE No MR 9+850 Rt 1 OF 1 METRIC
WP 280-99-00 LOCATION Goords; N:4765853.0 E:326458.1 ORIGINATED BY __mMpP
DIST HWY _408 BOREHOLE TYPE _ Hollow Stem Augers CCOMPILED BY D3
DATUM Geodetic DATE 09.09.09 CHECKED BY RA
SOIL PROFILE SAMPLES |, W | ANCE LT T CIRATION
& pLasTic NATURAL 10 = REMARKS
el 8 MOISTURE =X
5 o |2E| & 20 40 60 80 g0 [YMT coyreny MMT| = O &
Sl - L L L We w w | U | cransize
ELEV aln| B 3 |e&s]| © [|SHEAR STRENGTHKPa
_ELEV DESGRIPTION = | £ 2 |z8)| = —_— DISTRIBUTION
DESTH T E £ ¥ |88 £ |© UNCONFINED + FIELD VANE ¥ (%)
el = F|gC| L e QUICKTRIAXIAL X LABVANE WATER CONTENT (%}
179.8] Grount Surface w 20 40 B0 B0 10D 0 20 30 kNim® [GR SA &1 CL
e 66mm TOPSOIL
11388 | 10 o
firm
o } % 179
SILTY CLAY 2| ss! 28 4
! very stiff, >
brown to 4.0m, grey below,
damp to moist <
3| 88| 27 % 178 4 0 1 47 82
4| 88 | 21 % % e
> 177
firm (o stif 5| g5 | 40 é% o
1.4
_% 176 y
6] 581 3 175 I | 0 0 81 39
2.0,
+
1.8
174
71 TW ] PH b4 F | 183 j0 0 33 87
173 132
172.3 428
75 £nd of Borehole
Borehole was dry {not stabilized) and
hola epen to full depth en complation.
Manitoring well installation consists of
a 50mm diameter, Schedule 40 PVC
pipe with a 1.52m slolted screen.
Water Level Readings:
Date Depth{m)  Elevation{m)
Sep.10.09 6.0 173.8
Sep.i1.09 46 175.2
Sep.i5.09 39 175.9
Lonsolidation test performed on
TWT.
+%, %3 Numbersteferio 3% crpaiy AT FAILURE

Sensitivity




ONTARIO MOT 1-09-4135 MERRITT RD 2.6PJ ONTARIO MOT.GDT 05/10110

@ Ministry of
Transportaticn

Foundation Dasign

Ontario
RECORD OF BOREHOLE No MR 9+900 CL 1 0F 2 METRIC
W.P. 260-99-00 LOCATION Coords: N:4765994.9 E:326489.5 ORIGINATED BY _mp
DIST HWY 406 BCOREHOLE TYPE _ Hallow Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 09.08.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |R ANGE PLOT
ol 2 ESISTANCE PLO = pLASTIC NATURAL -\ \0p = REMARKS
EZ| J L MOISTURE “hyol £ F &
5 « @ EQ 2] 20 40 83 80 100 CONTENT 4 Q GRAN SIZE
= [ = w; W W,
ELEY DESCRIPTION TlE| & 3 |2g| 2 [SHEARSTRENGTHkKPa S S 2 DISTRIBUTION
DEPTH = 2| £ >3 3 < | O UNCONFINED + FIELD VANE ¥ (%)
H F|EC] W |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
185.3] Ground Surface w 20 40 6D 8O 100 1 20 3 kNim* |GR SA SI CL
0.0 25mm TOPSOIL
1 88 10 185
FILL - Silty Clay,
trace sand lo sandy,
occasional grave! incusions
below 1.4m, o
firm to stiff, brown / dark brown, 2 S5 10
damp o moist 184
3 88 7 5]
183 —- sampleq wet at £.2m
4 55 7
5 58 4 182
181
6 | 88 5 9
180
178.7
56
some sand
7| 88| 21 179 5 } 0 14 47 39
SILTY GLAY
very stiff,
brown to 7.1m, grey below, 178
damp to moist
8| ss | 27
177
9| ss | 2 176
t-'l-r-r-mosﬂff 175
10] S8 9 | i 0 t 51 48
B
174 i
i
1} 8% & 173 a
g M
172
1.1
+
12 | S8 4 --ei 0 0 & 31
171 19
+
Continued Next Page N
43, %8, Numbersreferio 3% oppa iy AT FAILURE

Sensilivity

i
|
|
|
|
|
|




ONTARIO MOT 1-69-4135 MERRITT RD 2.GPJ ONTARIO MOT.GDT 05/10/10

Mirisiry of i i
Trlerllrlxigo?taﬁ ort Foundation Design
Cntario

RECORD OF BOREHOLE No MR 9+900 CL 2 OF 2 METRIC
W.P. 280-99-00 LOCATION Coords: N:4765994.9 E:326489.5 ORIGINATED BY _Mp
DiST HWY _408 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY DB
DATUM _Geodstic DATE 08.08.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANGE PLOT NATURAL REMARKS
gl % — PLASTIC U Lauinl | &
£zl g Umr  MOISTU LT £ &
= o |23 2 20 4 60 B0 100 CONTENT z @
dlE g ZEf = : L . : : W w w,{ 24 | GRAINSIE
L({E|w (|3 ]eF| @ |SHEARSTRENGTHkPa
ELEY DESCRIPTION ~ e | 2|2 g —_— DISTRIBUTION
DEPTH SIS F | 3|28 £ |© UNCONFINED  + FIELD VANE Y %)
ElZ Z [E°| @ |e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
o 20 40 60 80 100 0 0 30 Wim’ {GR SA S CL
47072 1A
16.1 End of Borehale

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

Resislance 1o augering from
0.0-0.6m, and 3.6-4.6m.

+ 3. x 3. Numbers refer o o 3%

Sensitivity STRAIN AT FAILURE




Feundation Das;ign

Ministry of
Transportation

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

COntaric
RECORD OF BOREHOLE No MR 9+950 Rt 1 OF 1 METRIC
WP 280-88-00 LOCATION Coords: N:4766011.5 E:326537.9 ORIGINATED BY _mp
DIST HWY _406 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodslic DATE 09.02.09 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x w RESISTANCEPLOT_:_E.—‘_‘ pLasTic NATURAL oo - REMARKS
AR uwir  MAISTURE . "o £ & &
= w | <5 & 20 40 60 BC 100 CONTENT Z 9
9| s |22 2 : L L L L Wo w w, | 2% | CRaNSIZE
ol E| W o |25 © |SHEAR STRENGTH kPa
ELEV SCRIPTION i e | 2|2 IS p———————— DISTRIBUTION
BEPTH BESCRIPTION S|2| F | 5|28 £ |0 UNCONFINED  + FIELD VANE ¥ %)
el = E|E°| 3 |e QUCKTRIAKIAL X LAB VANE WATER CONTENT (%}
180.2| Ground Surface w 20 40 60 80 100 1¢ 20 30 kNim? |GR sA s1 cL
—a0-H 00mm ASPHALT LANNER 180
01| “AIL - Sand and Gravel, Trace 1o 11835 | 16 © 21 50 24 &
1796 some silf, compact, srown, dry
[eX:3 45
SILTY CLAY o1 85| 4a k| 0 1 42 57
stiff to very stiff, >
brown, damp to moist 179
3| ss} 28 > > o -
4 K
< % 178
4 | 8§ 14 o
soft to stiff, grey
5| 88| 2 } 177 5
8 i
> Y d i
§ \ 176 1.2 ‘
6 88 1 é < o |
% % 175 120 ‘
|
< "1.3 !
|
47 5
71 s 19’2174 I 0 0 37 83
i 128
173 1.6
8 ™ | PH
172
171.5
8.7
SILT
trace clay, trace sand, trace gravel, 171
loose, grey, wet o | ss 7 o 11 91 7
170.6
86 End of Borehole
Borehole was dry {not stabilized} and
hole open to full depth on completion,
Piezometer installation consists of a
19mm diameter, Schedula 40 PVC
pipe with & 1.52m slobted screan.
Water Level Readings:
Date Depthim}  Elevation{m)
Piezometer destroyed by construction
aclivity.
+3 k3, Numbersreferio 3% gypun AT FAILURE

Sensitivity



APPENDIX B

Laboratory Test Results
(South East Quadrant)




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

GRAIN SIZE DISTRIBUTION

FIGURE B1-1

- FILL - Sand and Gravel

Size of epenings, Inches

U.8.8. Sieve size, meshasfinch

00 g 3 _1’1:2 Ay ipﬂ[&{,r:’s 4 B10 16 30 40 5050 100 200
80
80 »
70
z b
=z
£ 6o
o
EL
z
T &0
'_.
z
T
g I
30
@
\.
20 b
a
10
0 ""'ﬁ——.
100 10 7 0.4 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE COARSE |MEDWM |  FINE SILT and CLAY
SizE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH{m) ELEVATION (m)
® EN 10+025 CL 0.3 180.2
pate .May 2010 . . . Prep'd ...... 0B
Project .1-09-4135 Chkd RA




GSD 1-08-4135 MERRITT RD 2.GPJ DS/07TM0

GRAIN SIZE DISTRIBUTION FIGURE B1-2

FILL - Silty Clay

Size of openings, inches U.8.5. Sieve size, meshesfinch
& 4'1;,‘. 3 P 1 3fl4n 1?-313" 3 4 10 18 20 4D S0EC 100 200
100 F T
90 &
80
T
kN \m
o e L
z "'-.-._.\‘
T i
= B0 & Sy
x Bt ¥
L
Z "y
L 50
I_
4
9
& 40
L]
o
30 \.\
N
20 \.\
10
Q
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm :
COBBLE| COARSE FINE COARSE |MEDIUM| FINE SILT and CLAY
SiZE GRAVEL SAND FINE GRAINED

pate May 2010

Project .1:08:4135

SYMBOL BOREHOLE DEPTH (m) ELEVATION (m)

® MR 10+050 CL 47 181.7
4 MR 10+100 CL 6.3 1781




ATTERBERG LIMITS TEST RESULTS FIGURE B1-3

PLASTICITY INDEX

ALTR 1-b9-4135 MERRITT RD 2.GFJ C5/07/10

FILL - Silty Clay

60
CH
50
40 //
cl &
B
30 r g
cL /
20 //
10 o //
cL
| or-mL oL MI-Ol MH-OH
{ ML
0 .
10 20 30 40 50 860 70 a0
LIQUID LIMIT
SYMBCL BOREHOLE DEPTH(m) ELEVATION (m)
® MR 1040560 CL 47 181.7
b 4 MR 10+100 CL 6.3 179.1
May 2010 Prepd .....DB.
.1-09-4135 Chkd. ... . RA .




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

- 'ﬁ""‘" 3

L1.S.8. Sieve size, meshesfinch

RS I

810 IP 30 40 5060 11‘)0

200

100 —& i\
go A\
80 \
70 \ﬁ\g
=
<
E 80
i
|
=
L 50
'_
=
8 w0
i A
. N
30
A i<
20 \J “k#
10 \ e e
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM |  FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH(m) ELEVATION (m)
) EWN 10+150 CL 1.0 177.7
b ¢ SEW 10+250 Lt 0.3 178.3
A SEW 10+350 Lt 1.0 178.5
Date May 2010 . . Prep'd ... DB
Project . 1-09-4135 . Chid. ... RA




GRAIN SIZE DISTRIBUTION FIGURE B1-5

GSD 1-08-4135 MERRITT RD 2.GPJ 0S/07/10
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GRAIN SIZE DISTRIBUTION FIGURE B1-6

GSD 1-09-4135 MERRITT RD 2.GPJ 05/07/10
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GRAIN SIZE DISTRIBUTION FIGURE B1-7

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

FIGURE B1-8
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GRAIN SIZE DISTRIBUTION FIGURE B1-9

GSD 1-09-4135 MERRITT RD 2.GPJ 05/07110
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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
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ATTERBERG LIMITS TEST RESULTS FIGURE B1-13
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ATTERBERG LIMITS TEST RESULTS

FIGURE B1-14

PLASTICITY INDEX
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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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GSD 1-08-4135 MERRITT RE 2. GPJ 05/07/10

GRAIN SIZE DISTRIBUTION

FIGURE B1-17
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CORRECTED UNDRAINED SHEAR STRENGTH

FIGURE B1-18
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FIGURE B1-1¢

ATTERBERG LIMITS AND WATER CONTENTS

MERRITT ROAD INTERCHANGE - SOUTHEAST QUADRANT

Silty Clay
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60

50

40

30

20

10

i i

m |
N |
W |

M w

: |
L |
i

- ]
|

ol

1| |

7 T T
: i
% !
; !
m
i i :
s e i i S
i i H
m, !
i ;
! i
! 1
- ;
] " VR -

H H
i E
H H
: )
i H
g e g
5 '
4 i
.
H i
e g e e e
: i
i t
¢ t
£ 5
i H
i H
i i
. .
i i
i
i
H
§ H
[ RV S
i

180

178 | o o v e e | S

177 | e e e oo g

175 | -

(W) uoners|g

g T

172 |~

170 b oo on e -

168

Prepared By : HW

J
=
2
o
[ =
4
(=]
=
o
-

Checked By : RA

1-09-4135
May, 2010

Project No. :
Date :

Six'3G-Loll2lLNs] Jeldiieled |05\ 8IsLUBR [0SYPROM HIIBNSUONEPUNDS 907 AMH - SELb-60- HBOOZ 1Deloldisiuswnoog ApnIBuoHsBunieg pUe SIUSWnooayD




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 ROAD FIGURE B1-24
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FIGURE B1-25

HWY 406 TWINNING - MERRITT ROAD
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HWY 406 TWINNING - MERRITT ROAD FIGURE B1-26
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HWY 406 TWINNING - MERRITT ROAD

FIGURE B1-27
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HWY 406 TWINNING - MERRITT ROAD

FIGURE B1-29
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HWY 406 TWINNING - MERRITT ROAD
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Laboratory Test Results
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GSD 1-09-4135 MERRITT RD 2.GPJ Q8/07/10

GRAIN SIZE DISTRIBUTION

FIGURE B2-1
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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 B2-6
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GSD 1-09-4135 MERRITT RD 2.GP. 05/07/10

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
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ATTERBERG LIMITS TEST RESULTS

FIGURE B2-13
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ATTERBERG LIMITS TEST RESULTS
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GRAIN SIZE DISTRIBUTION

FIGURE B2-15
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CORRECTED UNDRAINED SHEAR STRENGTH FIGURE B2-16
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FIGURE B2-17

ATTERBERG LIMITS AND WATER CONTENTS

MERRITT ROAD INTERCHANGE - NORTHWEST QUADRANT
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HWY 406 TWINNING - MERRITT ROAD FIGURE B2-18
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HWY 406 TWINNING - MERRITT ROAD

FIGURE B2-19
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APPENDIX C

Record of Borehole Sheets
(Previous Investigations)

Terraprobe Inc.
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Ministry of
TFransportation
Ontario

Peto MacCallum Litd,

Foundation Design

RECORD OF BOREHOLE No 101 i of 2 METRIC
G.W.P. _280-99-00 Co-ords: 4 765 994 N 326 490 E ORIGINATED BY _M.R.
DIST CR HWY 406 BOREHOLE TYPE cContinuous Flight Scolid Stem Augers COMPILED BY N.R.
DATUM Geodetic October 27, CHECKED BY C.H.
DYNAMIC CONE PENETRATION kPa
S0OIL PROFILE SAMPLES o W [RESISTANCE PLOT NATURAL . REMARKS
2o 3 PRASTC poisTuRe M0 = X A
= w 25 » 20 40 B0 80 100 CONTENT z9
3| & 4 =8 z NP ——— e w w{ S8 | cranszE
a|B|W jur] 2 5| @ |SHEAR STRENGTH kP
ELEY DESCRIPTION [l I < a ER- S —_—— DISTRIBUTICN
DEPTH HMEI S 8| < |[© UNCONFINED  + FIELDVANE v %)
El= 2 €O O | & QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
185.2 | Ground Surface P u 20 40 60 80 100 20 40 60 wiim® [GR sA 81 oL
a.0 Clayey silt 18
some sand, trace gravel 1 jss o
Firm Brown Moist
(FILL)
2 |ss 7 4 grgi 5 9 66 20
Soft Mottled 3 |ss 2 q
brown/grey
4 |ss 3 B 7 14 52 27
Firm
5 |88 8 [+]
180.9 & 1ss 5
4.3 Topsoil s
180.5 [
4.7 Clayey silt and Sand
Frave gravel 7 |ss 5 8 2 42 40 16
Firm to Brown Wet
stiff
g |ss 1z o
179.4
5.8 Silty clay, trace sand
Hard to Reddish Moist
stiff brown o |ss 31 to—| 0 5 42 53
1¢ | ss 21 ]
11|88 9
thin silt partings
i 12 | Tw PH . o
Firm to
stiff N
v +
133 8ss 4 F—e 0 1 53 40
2
EV +
14 | 58 2
FV i
170.2
ON_MOT VER3 08TF005.GPJ ON_MOT.GDT 1/24/2009 §:41:38 AM
- Numbers refer to

+ x5

10

20
15—({}— 5 (%} STRAIN AT FAILURE




@ Ministry of
Transportation

Peto MacCallum Ltd.

Ontario
Foundation Design
RECORD OF BOREHOLE No 101 2 of 2 METRIC
G.W.P,  280-99-00 LOCATION Co-orda: 4 765 994 N; 326 490 B ORIGINATED BY _ M.R.
DIST CR HWY 406 BOREHOLE TYPE Continuous Flight Sclid Stem Bugers COMPILED BY N.R.
DATUM Geodetic DATE October 27, 2008 CHECKED BY o
DYNAMIC CONE PENETRATICON kPa
SOIL PROFILE SAMPLES © 4 [RESISTANCE PLOT NATURAL REMARKS
P PLASTIC yeTipe  LOWDp
- @ =g B 20 40 60 80 100 UM conrent UMTE = @ &
9% o =2 z e P e W w w j 28 | eRaNsizE
ELEV Llm & 3 2 g| 2 |SHEAR STRENGTH kPa L e —— DISTRIBUTION
DEFTH DESCRIPTION TIE(Fy 3 28| £ |0 uncoNFNED  + FIELDVANE ¥ %
5= = €| B | e QUCKTRIAXIAL X Lagvane | WATER CONTENT (%)
170.2 * w 20 40 &0 80 100 20 40 60 xNm® [GR SA S1 CL
15.0
170
lzgg Silt, trace sand
. 15135 12 a D 5 80 5
Compact Reddish Moist .
169.4 e brown
3-8 End of borehole
* Borehole dry upeon
completion of drilling
] Penetrometer test
ON_MOT VER3 0BTFO05.GPJ ON_MOT GOT 1/24/2009 8:41:39 AM 4 5. Numb forto 20
+ %7 S::;El?vristymer 15_¢_5 (%) STRAIN AT FAILURE

10




Ministry of
@Rt Peto MacCallum Ltd.
Ontarie _ N
Foundation Design
RECORD OF BOREHOLE No 102 1oof 1 METRIC
G.W.P.__ 280-99-00 LOCATION Co-ords: 4 766 012 N; 326 508 E ORIGINATED BY W.L.
DIST CR HWY 406 SOREHOLE TYPE _cContinucus Flight Solid Stem Augers COMFPILED BY N.R.
DATUM Geodetic DATE September 24, 2008 CHECKED BY C.i.
1
SOIL PROFILE SAMPLES | o | w |RESRNANGEPLOT oo rION kPa
L - oiasmic NATURAL ool 1 REMARKS
el S UMt MAISTURE %y £ oF &
= “ z 2| & 20 40 60 80 100 CONTENT z9
e i =8 2 P S USUD W ws w w | ST | GranszE
Llg|ly > 2 5| @ {SHEAR STRENGTH kPa
ELEV DESCRIPTION =S [ < = | = O DISTRIBUTION
CEPTH AR 2 8| < {0 UNCONFINED  + FIELDVANE Y %)
wlZ = EO| & | e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
184.8 | Ground Surface w 2t 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0 Topsoil
. — 11iss 10 =]
Silty clay, trace sand
Stiff te  Brown Moist
soft 184
trace gravel 2 |ss 7 @
3188 5 183
4 |85 3 !* ]
182
Clayey silt and sand
somg yravel 5|88 3 o
topselil inclusicns
+
Soft Wet ¥ 181
{FILL} 6 155 3 ]
7 |ss 2 160 o 12 36 37 15
179.3
5. 5| Beat ] 8 |ss 3 o
[ 178
e <} .
178.6 ~ 3%11%%
6.2} sandy silt, trace clay 9 |ss 2
178.11 Very loose Brown Moist ‘
e-7| silty clay, trace sand 178
layers of sandy silt
Soft to Brown Moist 16|58 3 o
stiff to wet
11 | s8s 9 177 =)
176
12| 35 1z n (o]
175.0 195
9-8| End of borehole
* 2008 09 24
& Water level observed
= during drilling
! Water level measured
= after drilling
n Penetrometer test
ON_MOT VER2 08TFO05.GPJ ON _MOT.GDT 1/24/2009 8:41:40 AM 7 5 Numb efer o 20
+ )7, Jumoers 15_4;..5 (%) STRAIN AT FAILURE

Sensitivity
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Ministry of
Transpertation

Peto MacCaflum Ltd

Ontario
Foundation Design
RECORD OF BOREHCLE No 103 1 of 2 METRIC
G.W.P.__ 280-99-00 LOCATION Co-ords: 4 766 016 N; 326 529 E ORIGIMATED BY M.R,
DIST CR___ Hwy 406 B80OREHOLE TYPE _C.F.H.S.A. and Dynamic Cone Penetration Test COMPILED BY N.R.
DATUM Geodetic DATE Cctober 24, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION kPa
SOIL PROFILE SAMPLES o W |RESISTANGE PLOT NATURAL REMARKS
i = PLASTIC ietpe  LQUID[ 2
£ 0 Lzl B 20 40 60 80 o0 {UMT cogrent UMT| S B &
9l g ] 22 =z T AP M | 1 We w w | 2% | GRANSIZE
gl 2 o 5| 8@ |SHEAR STRENGTH kPa
ELEY DESCRIPTION = % & < z % = i DISTRIBUTION
DEPTH é 5 ﬁ = 80 :4>: O UNCONFINED + FIELD VANE 'y (%)
5= = £ O B |e QUICKTRIAXIAL X LABVANE | WATER CONTENY (%)
180.4 | Ground Surface x . 20 40 60 80 100 2 40 &0 Kim® |GR SA S) CL
0.0 silty eclay
some” sand, some gravel 1l |ss 4 180 o
Soft Brown, Moist
Silty sand
Compact Brown Meist
179.2 P (R jz ss 12 o
1.2 Silty clay, trace sand 179
Hard Brown/ Moist 213
grey 3 |ss 11 — ¢ 1 50 49
geddish
rown 178
4 |85 13 225
thin layers of silt
: 150
Very stiff 5 185s8 10 197 ]
N Sl r o )
6 {85 6 n e 0 1 44 55
17¢
T | TH PH O = 1%.6
Fv
175
arey A
g |ss 2 174
3
v L
172.% 173
7.5 clayey silt, trace sand
Stiff Reddish Moist 9| TW PH (\ H-4 19.8 0 1 63 36
brown
FvV 172 L
1035 5 171
170.4
10.0} silt, trace sand
Compact Reddish Wet i70
brown
11 | 58 12 o o 3 91 @
169
168.2
12.2[ End of borehole 168
Probable clayey silt
Firm to
hard
167 \\
leg
165.4 Cont’d
ON_MOT VER3 08TF005.GPJ CH_MOT.GDT 1/24/2009 B:41:42 AM ] 5 Numbers seferto 20
+ %7 Sensitiviy 154#_5 (%) STRAIN AT FAILURE

10




() Peto MacCallum Ltd

Ontario N _
Foundation Design
RECORD OF BOREHOLE No 103 2 of 2 METRIC
G.W.P.__280-99-00 LOCATION Co-ords: 4 766 016 N; 326 528 B ORIGINATED BY _M.R.
DIST CR HWY 406 BGREHOLE TYPE_C.F.H.S.A. and Dynamic Cone Penetration Test COMPILED BY H.R.
DATUM Geodetic DATE October 24, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION kPa
SOIL PROFILE SAMPLES W RESISTANCE PLOT
ém = _ pLastic MATRAL ucup| | & | REMARKS
= 0 <3 & 20 40 60 s 100 [ conrent UMT| S O &
9l u =8 = e e e w w | 24 | cramsiZE
aimpiy = o 5l © {SHEAR STRENGTH kPa
ELEV DESCRIPTION {218 x Z8 E ——————— DISTRIBUTION
DEPTH é = ?_' = 80 ;: O UNCONFINED + FIELD VANE 'Y %)
£z = £ O @ |e QUICKTRIAXIAL % LABVANE | WATER CONTENT &%)
165.4 - w 20 40 60 80 100 20 40 B0 wim® [GR SA S1 GL
15.¢ Cont'¢
Probable clayey silt 165
Firm to
hard
164 >
163 \
162
161
160
159.0 i il 159
21.4] probable clayey silt [,
Hard 4 |
o 1nd
{TILLI) i [*
| I 158
;I'.
al. [¢]
:... 157 }
156,86 | [ 140)
23.8! End of dynamic cone
penetratlon test
* Borehole dry upon
campletion of drilling
] Penetrometer test
C.F.H.S.A: denotes
Continuous Flight
Hollow Stem Rugers

ON_MOT VER3 08TF005.GPJ ON_MCT.GDT 1/24/2009 8:41:42 AM

7 5. Numbers refer io iy
+ X7 Sensitvily 15_4)_ 5 (%) STRAIN AT FAILURE
10



ON_MOT VER3 C8TFC05.GPJ ON_MCT.GDT 1/24/2000 §:41:44 AM
+7 5. Numbers refer to

20
Sensilivity 15—4}—5 (%) STRAIN AT FAILURE

10

Ministry of
@ Hetteen Peto MacCallum Ltd,
Ontarie .
Foundation Design
RECORD OF BOREHOLE No 104 1 of 3 METRIC
G.W.P.__280-9%-00 LOCATION Co-cids: 4 766 020 Ny 326 551 B CORIGINATED BY M.R.
DIST CR HWY 406 BOREHOLE TYPE _Continucus Flight Hollow Stem Rugers COMPILED BY N.R.
DATUM Geodetic DATE October 22 and 23, 2008 CHECKED BY C.N,
SOIL PROFILE SAMPLES e | |PEEANS GO FENETRATION kPa
wopl 2 _ PLASTIC WATURRL  Liquip LB REMARKS
- o zZl & 20 40 60 8 100 [UMT  coprenr UMIT| S O &
= g =8 = e e o I W w w | 58 | cransze
ELEV nlg|W O 2 5| Q@ |SHEAR STRENGTH kPa
DESCRIPTION El21s] & zgl & —— DISTRIBUTION
DEPTH ?z: 5| & > 80 § O UNCONFINED + FIELD VANE 7 %)
el = z £C I | @ QUOCKTRAXIAL X LABvaNE | WATER CONTENT (%)
179.7 | Ground Surface u 20 40 60 8 100 2 40 60 KM |GR SA S CL
Q.0 i
1794 Silty clay, trace sand §>< - ¢
. . i o
.3 \FJ.rm Mottled Moist /_
brown
{FILL]) 179
Silty clay, trace sand
thin” lenses of silt 2 |88 23
Very stiff Mottled Moist
brown
3 [ss| 17 178 o
{1
_ — — — A 177
SEiff 7]
4 |ss 3 [ 0 1 44 55
176
Fv r +
—_— —_— H—4
thin partings of silt
175
5 |88 1 —lo 0 4 46 50
3
FV +
174
6 | S8 3 a
173 3
o +
1372
TR PH
v *
171.0
= 171
B.7] 5ilt
trace sand, trace clay
Logse Reddish Moist
brown to wet g |8s 7 o a 2 93 5
170
169
168.8
18.9] clayey silt g |ss 7 dq
trace sand, trace gravel
Firm Reddish Meist :
brown 168 ;
|
10338 7 = 1 & 70 23
167
|
i
i
ieé |
11 | W PH 4
,
165 ‘
164.7 Cont'd ‘



Ministry of

() rranzporiaion Peto MacCallum Ltd
ntane Foundation Design
RECORD OF BOREHOLE No 104 2 of 3 METRIC
G.W.P.__280-99-00 LOCATION Co-ords: 4 766 D20 N: 326 551 E QRIGINATED BY _ M.R.
DIST CR HWY 408 BOREHOLE TYPE _Continucus Flight Hollow Stem DRugers COMPILED BY N.R.
DATUM Geodetic DATE October 22 and 23, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION kPa
SOIL PROFILE SAMPLES o Y |RESISTANCE PLOT NATURAL REMARKS
Wl = PLASTIC oo g LIGUID e
= 52 8 20 40 60 8 100 [UMT eonm UMl 5 5 &
5 w gl @ X ! ; ! 0 ENT Z5
Al Elw] & El B e w w | 35 | cransze
ELEV 'ﬂ_- o | a 3 2a g SHEAR STRENGTH kPa A OISTRIBUTION
DEPTH DESCRIPT:ON 2| Zip| 3 38| £ !0 UNCONFINED 4 FIELDVANE ¥ )
= = £O| L Le QUUKTRIAXIAL X tABVANE | WATER CONTENT &%)
164.7 w 26 40 B0 80 100 20 40 80 kN/m? {GR SA S1 CL
15.0
. 123155 9 o
Stiff 164
— — — — EEE
layers of silty clay 163
Firm Reddish Wet
brown/grey 13 | ss 6 B o 0 1 67 32
16z
- — i
no gravel
thin layers of silt
14 |88 WH** 161 et 0 1 84 35
160
159.6
20.1| clayey silt i
some Sand, some grawvel " Wi
g
Stiff Reddish Moist AN 159
brown o Ll
{TILL) * i
Ll
| s|1 15| S8 13 158
Iot T
157.3 TLI
22,41 sand and silt " [
with gravel, trace clay f' N 157
|
Very dense Reddish Moist o ol
brown/greay d [l
{TILL) o |
o} [o
out 156
o] [al
‘I.O
ol o
of o]} 16 | 55 79 155 i 23 32 35 10
ol 4
s
I I 154
il
153.5 11
26.2| gilty clay, trace sand
thin lenses of silt
SCiff Reddish Moist 153
brown/grey
17 | ss 16 152
151
150
149.7 Cont’d
ON_MOT VER3 08TF005.GPJ ON_MOT.GDT 1/24i200¢ 8:41:44 AM 1 .5 Numb fer b 20
. umbpers refer to o
+ %7 Sensitivity 15_¢_5 (%) STRAIN AT FAILURE

10




() L | Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 104 3 of 3 METRIC
G.W.P. 280-99-00 LOCATION Co-ords: 4 766 020 N: 326 551 R ORIGINATED BY M.R.
DIsT CR HWY 406 BOREHOLE TYPE _Continuous Flight Hollow Stem Augers COMPILED BY N.R.
DATUM Geodetic DATE Gctober 22 and 23, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION kPa
SOIL PROFILE SAMPLES w L] RESISTANCEPLOTa_ NATURAL REMARKS
Wl = PLASTIC | TuRe  LQUID =
= 32 8 20 ¢ e 8 e |UMT oumnr UMTI 5§ &
9= 8 R 1L " w w | 5B | cransze
= E
ELEV alm|g| 2 2 g| & |[SHEAR STRENGTH kPa a1 % | peTRiBUTION
BEFTH DESCRIPTION Z|5|z| 3 28|l = |o unconFED 4+ RELDVANE ¥ )
% z £ O Il | @ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
149.7 w 20 40 80 80 100 20 49 B0 kN/m® [GR SA S CL
30.04 layers of silty sand
18 | s 1 149
148.3
31.4| sand and silt, trace clay i "
N 148
Very dense Reddish Moist 4 |+
brown/grey o] |a]
(TILL} T[]
137
55 150/10cm 146
145
144
143.6

36.1( End of borehole
Refusal on probable bedrock

Sample 19: sampler bouncing

* 2008 10 24

A 4 Water level measured
= after drilling
a Penetrometer test

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

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

ON_MOT VER3 08TFCO5.GPJ ON_MOT.GDT 1/24/2000 8:41:44 AM

Sensitivity

|
|
|
|

7 5. Numbers refer 2

+ |\ x7; [umbersrelerio 15_8;._5 {%) STRAIN AT FAILURE

10



@) i o Peto MacCallum Ltd,

Ontarie . .
Foundation Design
RECORD OF BOREHOLE No 105 1 of 3 METRIC
G.W.P,_ 280-95-00 LOCATICN Co-ords: 4 766 049 N; 326 574 E ORIGINATEDR BY M.R.
pIsT CR  HWY 406 BOREHOLE TYPE _C.F.H.S.A. + Rotary Diamond Coring COMPILED BY N.R.
DATUM geodetic DATE October 29 and 31, 2008 CHECKED BY C.H.
DYNAMIC CONE PENETRATION kPa
SOIL PROFILE SAMPLES P E RESISTANCEPLOT_E__ pLasTic NATURAL | - REMARKS
£ G umir  MOISTURE Cimir| £ & &
= . <5 @ 20 40 80 80 100 CONTENT z Q2
J|z 4 2Rz L L L L . We w w | 2% | eransze
L|lg|y ] o 5i Q ISHEAR STRENGTH kPa
ELEV DESCRIPTION =2 % d z 8 2 b DISTRIBUTION
DEFTH =|E5|F| % 2 8 £ ]O UNCONFINED  + FELDVANE ¥ o)
El2 = € O] B ;e QUICKTRIAXIAL X LABYANE [ WATER CONTENT (%)
180.4| Ground Surface * v 20 40 B0 80 100 20 40 @0 kwm® |GR SA 81 CL
0.0| sand and gravel. granular
"A", crushed limestone
igo
Brown Moist
i79.6 {FILL)
0.8 silty clay, t 4
LIty ciay, trace san 1|ss 15 :
Very stiff Brown Moist
179
layers of silty sand VT 2 | ss 17 o
178
)V
Reddish ]
brovn
3 |ss| 22 177
—_— e —.— [
Firm to
stiff
176
4 |88 4 <
v 175 +!
5 |ss 3 174 } 1 0 1 36 63
2
vV +
173
6| TW EH
3
v 172 "
‘ o — — 4 7 |ss 6 171
silt layers
170.€
%.81 511t
trace sand, trace clay
170
Loose Reddish/ Meist
brown to wet
8 158 5 ]
169
168.7
11.7] Clayey silt, trace sand
Firm Reddish Moist
brown 168
9 |88 7 [«
187
STiff
10 | 55 9 [«
166
165.4 Cont'd

ON_MOT VER3 08TF005.GPJ ON_MOT.GDT 1/24/2009 2:41:46 AM
+‘.‘ ><5 . Numbers refer to

20
. Sanatity 15_(:)_ 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Peto MacCallum Ltd

Ontari
marte Foundation Design
RECORD OF BOREHOLE No 105 2 METRIC
G.W.P___280-99-00 LOCATION Co-ords: 4 766 049 Ny 326 574 E ORIGINATED BY M.R.
DIST CR HWY 405 BOREHGLE TYPE _C.F.H.S.A. + Rotary Diamond Coring COMPILED BY M.R.
DATUM Geodetic DATE October 29 and 31, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION kPa
SCIL PROFILE SAMPLES - 4 | RESISTANGE PLOT AL REMARKS
1] < vauip =
=] umT  MOISTURE “rerl £ 5
o " g 8 20 40 60 B0 100 CONT 0 &
3| & 5 =gl =z . L : ! . we w | ®8 | orawsize
o gy =] 2 5| @ {SHEAR STRENGTH kPa
ELEV DESCRIPTION El=s = < Z = E —_t DISTRIBUTION
DEPTH &Z = ?: = 80 § O UNCONFINED + FIELD VANE 'r (%)
£l = £ €O L |e QUICKTRIAXIAL x LaBVANE | WATER CONTENT (%)
165.4 ¥ w 20 40 &0 B8O 100 60 KWim® |GR SA St CL
15,0
Clayey silt, trace sand 11 | ss 1 165
Stiff Reddieh Moist
brown
164
1z | ss 12 o 2 77 21
163
162
13| ss 11
161
160.3
20.1| sand and silt, trace clay ! [
'l [ 160
Compact Reddish Moist 4 |
brown/grey o |
{TILL) “ [
L o
R AN 159
" 14 | s8 28 o
‘.,.
o
o [o] 158
e |
" 1 157
i
ki
o]
Fal- 156
o] |s]4 15 | S5 26 Q
o] I
Jol 1
o) [+ 155
Jiis
4 |
|
o e
"I 1" 154
o 1
] 1s
Y
— — Y 153
Yery dense L] 16]ss| eo o
N
e o
i | 152
o {4
£ o
ol ¢
ally
e 151
‘C'!
150.4 il
ON_MOT VER? 08TFD0S.GPJ GN_MOT.GDT 1/24/2008 8:41:46 AN
+’i ,XS: Numbers refer to

Sensitivity

20
15—¢—~ 5 (%) STRAIN AT FAILURE
i0




(G L Peto MacCalfum Ltd,

Dntario
Foundation Design
RECORD OF BOREHOLE No 105 3 of 3 METRIC
G.W.P._280-99-00 LOCATION Co-ords: 4 766 049 M: 326 574 E ORIGINATED BY _M.R.
DIST CR _ HWY 408 BOREHCLE TYPE _C.F.H.S.A. + Rotary Diamond Coring COMPILED BY N.R.
DATUM Gecdetic DATE October 29 and 31, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATION kPa
5, 2 =__ PLASTIC LIQUID =
2 g LT MORTURE "ol £ 5 &
5 @ g8 @ 20 40 60 80 100 CONTENT 22
o x w = = W, w W, = GRAIN SIZE
elE(Rl 3 o 5| © [SHEAR STRENGTH kPa i y 4
ELEV DESCRIPTION == (S < = = = A DISTRIBUTION
DEPTH |3 s = 3 G[ £ [© UNCONFINED + FIELD VANE v %)
El= z £ O 0 | @ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
150.4 * w 26 40 60 B8O 100 20 40 &0 kNim® |GR 38 S CL
30.0
e i50
Dense 13 a
149
148
[ 147
Very dense 60/10cm
146
145
144.2
3e.2
Bedrock lRDEOqé, 144 ROD 0%
Dolomitic limestone
Light grey to blue grey 20 58 1RDEQCg ROD 0%
143.1| Medium strength
[— 37 = I
3.3 W\Weathered ! 143
Very_poor quality  _ _ _ _ !
RC REC
Dalostone 21 NQ 100% RQD 52%
Dark brown to grey 142
Medium strength
Unweathered
Fair guality 141
RC REC
22155 | 1o0s ROD 58%
140.0 140
40.4( End of borehcle
Sample 18: sampler bounging
* Borehole charged with
drilling water
n Penetrometer test
C.F.H.5.A: denotes
Continucus Flight
Hollow Stem Rugers

ON_MOT VER? 08TF005.GPJ ON_MOT.GDT 1/24/2009 8:41:47 AM
+T 5. Numbers refer to

20
Soraiy ] 5_¢:>_ 5 (%) STRAIN AT FAILURE

i0




Ministry of
Transportation

Peto MacCallum Ltd.

10

Ontario
Foundation Besign
RECORD OF BOREHOLE No 106 1 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 Gecdetic DATE October 20 to 22, 2008 CHECKED BY C.N.
DYNAMIC CONE PENETRATICN kPa
SOIL PROFILE SAMPLES - & |RESISTANCE PLOT NATURAL REMARKS
dopf = PLASTIC yoicrupe  HQUDL &
. ® g g g 20 4 60 80 100 UMIT  oonTent  WMIT| S % &
9= u gl =z W, w w | > GRAIN SIZE
ELEV aln|g| 2 2 G| © |SHEAR STRENGTH kPa N G 2 | SeTRIBUTION
|esTH DESCRIPTION I|2|z| 3 S E| £ |0 UNCONFINED  + FIELDVANE ¥ (%)
£ = z €O D |® QUOCKTRIAXIAL X LABVANE | WATER CONTENT (%)
180.4 { Ground Surface w 20 40 60 80 160 40 B0 kNfm* |GR SA SI CL
188.2§ Topsoil ~
0.2 3 T [ss 4
Clayey silt, some sand
cxigiged stains l 180
179.7
0.7 | \Soft Dark Moist
brown 2 4 175
Silty clay, trace sand 88
Very stiff Mottled Moist 179
brown
3 |ss 18 0 1 50 49
178
thin partings of silt
Stiff
4 |s8 9 177 a
176
5|83 1
1
EV 175 <+
6 | TW PH 174 r\) 17.6
2
Fv 3 2
172.9 173
7.5] clayey silt, trace sand
Stiff Grey Moist 7 |88 | wWH** 0 1 82 37
to wet
v 172 o
thin layers of silt
Reddish
lrrown 8 |ss 2 171
Ty +
170.0
170
10.41 syl
trace sand, trace clay
Loose Reddish Moist 9 |ss 7 0 2 94 4
brown
169
168.1
12.3| clayey silt 168
somg sand, trace gravel 10| 88 K 2 13 85 20
Firm Reddish Moist
brown
167
11 | 88 q
166
165.4 Cont "d
ON_MOT VERS C8TFO05.GPS ON_MOT GDT 1/24/2009 8:41:49 AM 7 U5, Numbers refer 1o 20
: L
+ X7 Sensilivily 15_4)_5 (%) STRAIN AT FAILURE




@i Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 106 2 of 3 METRIC
G.W.P. 280-99-00 LOCATION Co-ords: 4 766 074 Ny 326 580 F ] 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.N.
DYNAMIC CONE PENETRATION kPa
SOIL PROFILE SAMPLES ﬁ - uZ;IJ RESISTANCE PLOT—E__ pLasTic NATURAL aun - REMARKS
MCISTURE =
e @ 'é' Z 5 20 40 60 B 100 [UMT ooyreyr LMT 2o &
= L = W, w w | 2 GRAIN SIZE
ELEY AEIEE 2 5 O [SHEAR STRENGTH kPa U = | prrisunon
DEFYH DESCRIPTION s|3|x] 3 23 < |O UNCONFINED  + FIELDVANE ¥ o
El= z E Ol L | @ QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
165.4 w 20 40 &0 80 100 20 40 60 kNfm® [GR 8A S1 L
1570
165
— — ——— o 12 {1 58 6 o
trace sand 1
. .
ery stiff BV +2
¥ 164
|
13|85 9 b i
163 |
|
|
162 |
14 |85 9 [ i1 74 24
161
_ — — — A |
Firm 160 !
159
15|88 4 L4 0 1 €9 30
158
157.2
23.2| clayey silt " [
uitl"{ gand, with gravel i. v 157
Hard Reddish Moist ...
brown
al
{(TILL) of [
Eql 156
o [44 26 | 55 |50/25cm o
RER
T 155
o o
4%
K| |
Ll
1 1o 154
Vi
|
547
ARt
4 o 153
| |4l
il 17 | S5 61 o
2| |9
: A 152
B |
151.4 [ |*
29.0| sand and silt, trace clay _"
Dense Reddish Moist £ |o 151
brown/grey ol 1l
150.4 (TILL) contd |15

ON_MOTVER2 08TF005.5P) ON_MOT.GOT 1/24/2009 8:41:48 Al
+7 5.  Numbers refer to

20
Sensitivity 1 5—4)— 5 (%) STRAIN AT FAILURE

10




Ministry of
: Transportation

Peto MacCallum Ltd

Ontarie
Foundation Design
RECORD OF BOREHOLE No 106 3 of 3 METRIC
G.W.P.__280-59-00 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.N.
DYNAMIC CONE PENETRATION kPa
SOIL PROFILE SAMPLES o W RESISTANCE PLOT NATURAL REMARKS
Wl = PLASTIC |y icripe  LQUID [
b 2 & 20 40 60 B0 00 [|UMT  GoEy UMT 56 &
9z 2 =9 2 et W SE | cransze
alyfwl 3 o 5| & ISHEAR STRENGTH kPa - b o 2
ELEY DESCGRIPTION el2fe| 2 zgl £ e — DISTRIBUTION
DEPTH I|5|F| & 2 6| = |o UNCONFINED  + FIELD vANE ¥ )
=z z EO| L |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
150.4 w 20 40 60 80 100 20 40 B0 wvm? [GR sAa =1 cL
30.0 CBQ
g
41 1v| 150
seme clay, some gravel ... 18 | g5 42 ° 15 38 35 12
R
i
" 149
d
ol
t‘._
L 148
Very dense 147
S5 [50/10cm
146
145
144
143.4
FT.0] Bedrock
Dolostone 143
RC REC o
Dark brown to grey 20 NQ 100% ROD 90%
Medium strength
Unweathered 142
Fair to good gquality
21 ﬁg I%EOC% ROD 71%
141
RC REC
22 RQD 75%
140.0 NQ| toos 140
40.4] End of borehole s
Samples 16 and 19: sampler
bouncing
* 2008 10 22
¥ Wabter level measured
- after drilling
[ ] Penetrometer test
WH** denotes penetration due
of weilght of rods and
hammer
* C.F.H.5.A: denotes
Continuous Flight
Hollow Stem Bugers
ON_MOT VER3S 08TF005.GPJ ON_MOT.GDT 1/24/2009 §:41:50 AM 4 5 Numb for L 20
. [} Eers reierto
+ X Sensilivity 15_(:)_5 (%) STRAIN AY FAILURE

10




Ministry of
TFransportation

Peto MacCallum Ltd.

Ontario
Foupdation Design
RECORD OF BOREHOLE No 107 1 of 2 METRIC
G.W.P,_280-99-00 LCGCATION Co-ords: 4 766 083 N: 326 618 E ORIGINATED BY W.L.
DIST CR HWY 406 BOREHOLE TYPE _Continuous Flight Holliow Stem Augers COMPILED BY N.R.
DATUM Geodetic DATE September 24, 2008 CHECKED BY C.N.
SOIL PROFILE SAMPLES e | u [REEIC GO EENETRATION kFa
i pLasTic MIURAL - jqup| 1 [ REMARKS
25 PASTe moisTure. U0 = A
B o ﬁ g ol @ 2|0 4IU BIU BID 1?0 CONTENT Z %
j = = = GRAIN SIZE
ELEV a | dHlw| 3 o 5| & [sHEAR STRENGTH kPa b b . £
DESCRIPTION == < 25 B ———— DISYRIBUTICN
DEPTH é =1 lt > 8 O § O UNCONFINED + FIELD VANE ‘y )
e = = £ 9| L |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
186.4 | Ground Surface u 20 40 60 80 100 20 40 80 kN/m® |GR SA SI CL
0.0/ Topseil
m— — 11|88 5 o
Silty clay, some sand 186
some gravel to 1.5m
Firm Brown Moist
2 |38 [ o
185
3 |ss 4 q
trace gravel 184
4 |8s 8 =]
some gravel to 5.3m
cobbles 5 | 55 20 183 o
Very stiff '
Stiff to
firm 6 |88 14 o
(FILL) 182
7 i8S 16 o
181
180.7 g |55 3 o
5.7] Topeoil o
Is~1 9 |ss 5 180 org,
I~Z 4,84
179.6 o
[ Silty clay, trace sand
Very stiff Brown Maist 10|ss 15 [
179
11 | ss 22 [+]
178
sandy silt lavers
12}ss 8 177 -
Stiff Reddish
brown
Firm Grey Wet
13]ss 4
176
14]ss 5
175
. _ — — — B 15iTW PH 174
Stiff
FV +
173
16 | 53 WH**
i72
FV +°
171.4 Cent'd
ON_MOT VER3 08TFO05.GPJ ON_MOT.GDT 172412009 3:41:51 AM 4 U5 Numbers refert 20
N L erto
+ X Sensilivity 15_(]')_5 (%) STRAIN AT FAILURE

10




Ministry of
Transportation

Peto MacCallum Ltd

Ontario N N
Foundation Design
RECORD OF BOREHOLE No 107 2 of 2 METRIC
G.W.P.__280-99-00 LOCATION Coc-ords: 4 766 083 N: 326 618 E ORIGINATED BY _ W.L.
DIST CR  HwY 406 BCREHOLE TYPE _Ceontinuous Flight Hollow Stem Augers COMPILED BY N.R,
DATUM Geodetic DATE September 24, 2008 CHECKED BY C.H.
DYNAMIC CONE PENETRATION kPa
SOIL PROFILE SAMPLES w W |RESISTANCE PLOT MATURAL REMARKS
w x PLASTIC LauiD: =
=25 ThaTC moisTuRe UEUDE X 2
= @ < &l @ 20 40 60 80 100 CONTENT R
JlEl,| @ 2B =z L . . . . We w w i DU | cransize
ELEV Elalet 2 2 g| £ {SHEAR STRENGTH kPa - S— DISTRIBUTION
DEPTH DESCRIPTION 12| ¥ 28| = {0 uncoNFINED  + FIELDVANE Y po
£z = £ O § e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
171.4 w 20 40 60 80 100 20 40 &0 ®N/m® IGR SA S| CL
15.0
17 | ss 1 17t
cief 173
Very stiff v 4
170
1€9.7
16.7( silt, some clay
trace sand, trace gravel
18 {5SS 13 =] i 3 81 15
Compact Reddish Wet K
brown ) 4 169
trace clay 168
L ig9|ss 7
167.5| 9058
18.2| End of borehole

* 2008 09 24

Water level measured
after drilling

%

[ ] Penetrometer test

WH** denotes penetration

of weight of rods an
hammer

due
s}

ON_MOT VER2 08TFO05.GPJ ON_MOT.GDT 1/24/2009 8:41:51 AM

7 5.  Numbers refer to
X Sensitivity

20
15_¢_5 (%) STRAIN AT FAILURE

10




Ministry of

Teausportation Peto MacCallum Ltd,
Ontarie
Foundation Design
RECORD OF BOREHOLE No 108 1 of 2 METRIC
G.W.P.__280-99-00 LOCATION Co-ords: 4 766 107 N: 326 655 E ORIGINATED BY _M.R.
DIST CR_ HWY 106 BOREHOLE TYPE _continuous Fiight Solid Stem Augers COMPILED BY N.R.
DATUM Geodetic DATE October 20, 2008 CHECKED BY C.N.
SOIL PROFILE SAMPLES e | |DERAMIC CONE SENETRATION kPa NATURAL
f o, = BLASTIC LauIp) E REMARKS
=2 G MOISTURE =
5 o =2l 8 200 40 60 80 100 nEnT VM) 5 O &
Sy i =82 = ! 1 ..l ! Wo w w | 58 1 eransze
alm|R o} 2 5[ @ |SHEAR STRENGTH kPa
ELEV DESCRIPTION =55 I Z8 B —_— DISTRIBUTION
DEPTH é = fal = 80 ; O UNCONFINED + FIELD VANE ‘Y =)
5= = €O @ | ® QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
185.3 | Ground Surface * w 20 40 60 8 100 20 40 60 kM/m® IGR SA SI CL
.0 silty clay, trace sand
layers of silt 185
Firm to Mottled Moist
stiff brown
1§55 7 | Org., 4 4 42 50
184 1,6%
trace gravel
2 |5s [ ]
lenses of clayey silt 183
3 |ss [ o
Clayey séltt L
some sand, race rave
asphalt inclusiong 4|88 g 182 LS i | Ergq.‘ 4 15 47 34
thin lenses of topsoil nTE
5|55 13 e | org. 2 11 54 33
(FILL) 181 1.3%
[ 9 [}
179.7 180
5.6
7 T
179.5| Topsoil B 55
5.8 Silty clay, trace sand
Very stiff Brown Moist 8 |88 15 179
178
—— e i 9 185 18 $ | Q0 1 42 57
thin partings of silt o M !
177
S 1
Stiff
w0fss!| 2 178 2
FV -I-2
175
11 (W PH = e 19.3 g 1 49 50
174 5 2
jats +
Grey - T —7‘-
173
12| ss WH**
2
FV H
172.0 1o
13.3] End of borehole -
Cont'd
ON_MOT VER3 0BTFODS.GPJ ON_MOT.GOT 1/24/2005 B:41:53 AM 7 5. Numb fer to 20
+ x7 Jumbesrelerioo ) o (:) 5 (%) STRAIN AT FAILURE

Sensitivity

1a




@ Peto MacCallum Ltd

QOntario
Foundation Design
RECORD OF BOREHOLE No 108 2 of 2 METRIC
G.W.P. 280-99-00 LGCATION Co-ordg: 4 766 107 Nr 326 655 FE QRIGINATED BY M.R,
DIST CR HWY 406 BOREHCLE TYPE Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM Geodetic DATE Qctober 20, 2008 CHECKEDR BY C.N.
SOIL PROFILE SAMPLES e | w [SERAMIC CONE PENSTRATION kPa
i pLagtic DMATURAL ©jqypl & | REMARKS
£2 3 LT MOISTURE . “hyr| = 3§ 3
5 0 =3 20 40 B0 8O 100 CONTENT z8
& iE e i L L v : : Ve W w | 28 | cranseE
o (w8 ] 2 5| © |SHEAR STRENGTH kPa
ELEY DESCRIPTION = = = = = b — DISTRIBUTICN
DEPTH =|E|e| 3 3 8| T |0 UNCONFINED  + FIELDVANE ¥ )
£ = = E O Il |8 QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
17G.3 " m 20 40 =113 80 100 20 40 60 k/m® |GR sA SI CL

* Borehole dry upon
completion of drilling

. Penctrometer test
WH** denctes penetration due

of weight of rods and
hammer

ON_MOT VER3 0BTFO05.GPJ ON_MOT.GDT 1s24/2009 §:41:55 AM
+T 5. Numbers refer to

20
Sensinits 1 5_43_ 5 (%) STRAIN AT FAILURE

10
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APPENDIX D

Drawings titled “Borehole
Locations and Soil Strata”
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Comparison of Embankment
Alternatives
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High Fills - Merritt Road Interchange, Highway 406 Twinning

W.P. 280-99-00

September 03, 2010
File No. 1-09-4135

COMPARISON OF EMBANKMENT ALTERNATIVES

Local Earth Borrow

Composite Embankment

SSM Embankment

RSS Embankment

Light Weight Fill

Advantages:

i. Material readily available and
less costly to import.

ii. Easy to place and compact.

Disadvantages:

i. Requires relatively flat 3H:1V
side slopes because of known
performance related issues
with cohesive fill.

il. Requires a larger embankment
footprint that may conflict with
adjacent highway elements.

iii. Must be instrumented and
monitored until consolidation
settlement is complete.

Advantages:

i. Can be constructed at steeper
side slopes compared to local
earth borrow.

ii. Smaller embankment footprint
than local earth borrow.

Disadvantages:

i. Relatively high construction
effort required i.e. benching
and placement of dissimilar
materials.

ii. More costly than using local
earth borrow.

iii. Little MTO case history on
performance.

iv. Must be instrumented and
monitored until consolidation
settlement is complete

Advantages:

i. Can be constructed at
conventional 2H:1V slopes.

ii. Conventional embankment

footprint.

iii. Proven reliable performance

on MTO projects.

Disadvantages:
i. More costly than earth borrow.
ii. Requires stringent quality

control to ensure that only
approved material is selected
and used.

iii. Must be instrumented and

monitored until consolidation
settlement is complete

Advantages:

Can be constructed at 2H:1V
slopes or steeper.

. Small embankment footprint.
iii.

Proven reliable performance
on MTO projects.

Disadvantages:
i. More costly than earth borrow.
ii. Higher construction effort

required to widen
embankments in the future.
Must be instrumented and
monitored until consolidation
settlement is complete

Advantages:

i. Can be constructed at 2H:1V
slopes.

ii. Conventional embankment
footprint used.

iii. Proven reliable performance
on MTO projects.

iv. Will induce the least amount of
settlement of underlying soils.

Disadvantages:
i. Relatively high cost compared
to other options.
ii. Must be instrumented and
monitored until consolidation
settlement is complete.

Risks/Consequences

i. Low risk of future stability
issues and less costly
preventative maintenance
provided 3H:1V slopes are
used.

ii. Larger footprint area may
conflict with adjacent highway
elements.

Risks/Consequences
i. Low risk of shallow failures.
il. No documented MTO case
history on performance.
iii. Large footprint area may
conflict with adjacent highway
elements.

Risks/Consequences

i. Very low risk of failure.

il. Relatively higher material cost.

Risks/Consequences

Very low risk of failure.

ii. Higher construction effort

required to widen embankment
in the future.

Risks/Consequences
i. Very low risk of failure.

APPROXIMATE COSTS

$ 7.65 per cubic metre

$ 46.00 per cubic metre

$ 23.00 per cubic metre

$98.00 per square metre

$80.00 per cubic metre

A

o

Terraprobe Inc.
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CORRECTED UNDRAINED SHEAR STRENGTH

FIGURE F1
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CORRECTED UNDRAINED SHEAR STRENGTH FIGURE F2
MERRITT ROAD INTERCHANGE - NORTHWEST QUADRANT
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EMBANKMENT

BENCH WIDTH VARIABLE AT

CENTRELINE GRANULAR 'A' OR GRANULAR 'B' TYPE 1
(NOT MORE THAN 5% PASSING No. 200 SIEVE)
o :4-_ .,....?- .-
‘. .'..f. "-.' a
s 2% CROSS FALL
LOCAL EARTH FILL
PSRN LIMIT OF EARTH FILL
RN }? fﬁ':;}q D
100mm OR 150mm L ST e 2.5
SUBDRAIN PIPE gy T et T
| ON 50mm MIN. BEDDING ' PRSI,
BENCH HEIGHT PR
>0.3m AND <1.0m /
STRIPPING ELEVATION

2% CROSSFALL

NOTES: FLOW FROM SUBDRAIN FIPE TO OUTLET FREELY AND BE
DIRECTED TO ARMOURED QOUTFALLS /OUTLETS DESIGNED
TQ DRAIN INTO ROADSIDE DITCHES.

COMPOSITE EMBANKMENT DETAILS

TERRAPROBE

FIGURE F3
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Factors of Safety
Terraprobe 1.0
Job No.: 1-09-4135 1-5
Section: Merritt Road, South East Quadrant 50
Method: Bishop simplified -
Slope: 3H:1V
Condition: Undrained 2.5
3.0
MATERIAL PROPERTIES 35
1 Material: Local Earth Fill
Unit Weight: 19 kN/m3 4.0
Cohesion: 0 kPa
Friction Angle: 31 degrees 4.5
2 Material: Upper Silty Clay 5.0
Unit Weight: 20.5 kN/m3
Cohesion: 100 kPa 5.5
Friction Angle: O degrees
6.0+
3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Friction Angle: O degrees
\
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i Infinite Surface
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FIGURE 1AA (LOCAL EARTH FILL)
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FIGURE 1BB (LOCAL EARTH FILL)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, South East Quadrant
Method: Bishop simplified

Slope: 3H:1V

Condition: Drained

MATERIAL PROPERTIES

1 Material: Local Earth Fill
Unit Weight: 19 kN/m3
Cohesion: 0 kPa
Friction Angle: 31 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 7 kPa
Friction Angle: 29 degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 5 kPa

Friction Angle: 27 degrees

Contours of Minimum
Factors of Safety

Safety Factor

0

0.

1.

.0

5

0

-0+
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FIGURE 1BB (LOCAL EARTH FILL)
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FIGURE 2AA (COMPOSITE)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, South East Quadrant
Method: Bishop simplified

Slope: 2.5H:1V

Condition: Undrained

MATERIAL PROPERTIES

1 Material: Local Earth Fill
Unit Weight: 19 kN/m3
Cohesion: 0 kPa
Friction Angle: 31 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 100 kPa
Friction Angle: O degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Friction Angle: O degrees

4 Material: Granular A
Unit Weight: 22.8 kN/m3
Cohesion: 0 kPa
Friction Angle: 35 degrees
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Infinite Surface
|

40

80
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FIGURE 2AA (COMPOSITE)


2‘60

21‘10

2%0

FIGURE 2BB (COMPOSITE)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, South East Quadrant
Method: Bishop simplified

Slope: 2.5H:1V

Condition: Drained

MATERIAL PROPERTIES

1 Material: Local Earth Fill
Unit Weight: 19 kN/m3
Cohesion: 0 kPa
Friction Angle: 31 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 7 kPa
Friction Angle: 29 degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 5 kPa
Friction Angle: 27 degrees

4 Material: Granular A
Unit Weight: 22.8 kN/m3
Cohesion: 0 kPa

Friction Angle: 35 degrees
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Factors of Safety

Safety Factor
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3 Safety Factor
" FIGURE 3AA (SSM) 0-0
. Contours of Minimum 0.5

Factors of Safety o
- Terraprobe t-
i 1.
- Job No.: 1-09-4135 5
- Section: Merritt Road, South East Quadrant 2.0
Method: Bishop simplified i
- Slope: 2H:1V > 5
~ Condition: Undrained )
- 3.0
~ MATERIAL PROPERTIES 3.5
1 Material: SSM
~ Unit Weight: 20 kN/m3 4.0

— Cohesion: 0 kPa
~ Friction Angle: 32 degrees 4.5
- 2 Material: Upper Silty Clay 5.0
- Unit Weight: 20.5 kN/m3
- Cohesion: 100 kPa 5.5
- Friction Angle: O degrees
- 6.0+
- 3 Material: Lower Silty Clay

Unit Weight: 20 kN/m3
- Cohesion: 50 kPa
Friction Angle: O degrees
: .
. <4
. Critical Failure Surface
i Infinite Surface
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FIGURE 3AA (SSM)
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FIGURE 3BB (SSM)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, South East Quadrant
Method: Bishop simplified

Slope: 2H:1V

Condition: Drained

MATERIAL PROPERTIES

1 Material: SSM
Unit Weight: 20 kN/m3
Cohesion: 0 kPa
Friction Angle: 32 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 7 kPa
Friction Angle: 29 degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 5 kPa
Friction Angle: 27 degrees
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Safety Factor
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- FIGURE 4AA (RSS)

~ Terraprobe

- Job No.: 1-09-4135
- Section: Merritt Road, South East Quadrant
Method: Bishop simplified
" Slope: 2H:1V

Condition: Undrained

21‘10

MATERIAL PROPERTIES

_ 1 Material: Local Earth Fill

_ Unit Weight: 19 kN/m3
Cohesion: 0 kPa

- Friction Angle: 31 degrees

22‘0

- 2 Material: Upper Silty Clay
- Unit Weight: 20.5 kN/m3
- Cohesion: 100 kPa
Friction Angle: O degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Friction Angle: O degrees

_ 4 Material: RSS

_ Unit Weight: 20 kN/m3
- Cohesion: Infinite

- Friction Angle: Infinite

l?O

1?0

i Infinite Surface
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FIGURE 4AA (RSS)
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FIGURE 4BB (RSS)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, South East Quadrant
Method: Bishop simplified

Slope: 2H:1V

Condition: Drained

MATERIAL PROPERTIES

1 Material: Local Earth Fill
Unit Weight: 19 kN/m3
Cohesion: 0 kPa
Friction Angle: 31 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 7 kPa
Friction Angle: 29 degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 5 kPa
Friction Angle: 27 degrees

4 Material: RSS
Unit Weight: 20 kN/m3
Cohesion: Infinite

Friction Angle: Infinite
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Safety Factor
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FIGURE 5AA (LIGHT WEIGHT FILL)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, South East Quadrant
Method: Bishop simplified

Slope: 2H:1V

Condition: Undrained

MATERIAL PROPERTIES

1 Material: Light Weight Fill
Unit Weight: 14.5 kN/m3
Cohesion: 0 kPa
Friction Angle: 35 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 100 kPa
Friction Angle: O degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 50 kPa
Friction Angle: O degrees
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FIGURE 6AA (ULTRA LIGHT WEIGHT FILL)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, South East Quadrant
Method: Bishop simplified

Slope: 2H:1V

Condition: Undrained

MATERIAL PROPERTIES

1 Material: Ultra Light Weight Fill
Unit Weight: 11.5 kN/m3
Cohesion: 0 kPa
Friction Angle: 35 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 100 kPa
Friction Angle: O degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 50 kPa

Friction Angle: O degrees
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~ Terraprobe

- Job No.: 1-09-4135

- Section: Merritt Road, South East Quadrant
Method: Bishop simplified

- Slope: 2H:1V

Condition: Drained

MATERIAL PROPERTIES

_ 1 Material: Ultra Light Weight Fill
_ Unit Weight: 11.5 kN/m3

- Friction Angle: 35 degrees

- 2 Material: Upper Silty Clay
- Unit Weight: 20.5 kN/m3

Friction Angle: 29 degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 5 kPa
Friction Angle: 27 degrees
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FIGURE 7BB (LOCAL EARTH FILL)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, North West Quadrant
Method: Bishop simplified

Slope: 3H:1V

Condition: Drained

MATERIAL PROPERTIES

1 Material: Local Earth Fill
Unit Weight: 19 kN/m3
Cohesion: 0 kPa
Friction Angle: 31 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 7 kPa
Friction Angle: 29 degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 5 kPa

Friction Angle: 27 degrees
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Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, North West Quadrant
Method: Bishop simplified

Slope: 2.5H:1V

Condition: Undrained

MATERIAL PROPERTIES

1 Material: Local Earth Fill
Unit Weight: 19 kN/m3
Cohesion: 0 kPa
Friction Angle: 31 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 100 kPa
Friction Angle: O degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 55 kPa
Friction Angle: O degrees

4 Material: Granular A
Unit Weight: 22.8 kN/m3
Cohesion: 0 kPa
Friction Angle: 35 degrees
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Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, North Westt Quadrant
Method: Bishop simplified

Slope: 2.5H:1V

Condition: Drained

MATERIAL PROPERTIES

1 Material: Local Earth Fill
Unit Weight: 19 kN/m3
Cohesion: 0 kPa
Friction Angle: 31 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 7 kPa
Friction Angle: 29 degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 5 kPa
Friction Angle: 27 degrees

4 Material: Granular A
Unit Weight: 22.8 kN/m3
Cohesion: 0 kPa

Friction Angle: 35 degrees
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- Terraprobe

- Job No.: 1-09-4135

- Section: Merritt Road, North West Quadrant
Method: Bishop simplified

- Slope: 2H:1V

Condition: Undrained

21‘10

MATERIAL PROPERTIES

_ 1 Material: SSM

_ Unit Weight: 20 kN/m3
&~ Cohesion: 0 kPa
N Friction Angle: 32 degrees

- 2 Material: Upper Silty Clay
- Unit Weight: 20.5 kN/m3
- Cohesion: 100 kPa
Friction Angle: O degrees

3 Material: Lower Silty Clay
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FIGURE 9BB (SSM)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, North West Quadrant
Method: Bishop simplified

Slope: 2H:1V

Condition: Drained

MATERIAL PROPERTIES

1 Material: SSM
Unit Weight: 20 kN/m3
Cohesion: 0 kPa
Friction Angle: 32 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 7 kPa
Friction Angle: 29 degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 5 kPa
Friction Angle: 27 degrees
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FIGURE 10AA (RSS)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, North West Quadrant
Method: Bishop simplified

Slope: 2H:1V

Condition: Undrained

MATERIAL PROPERTIES

1 Material: Local Earth Fill
Unit Weight: 19 kN/m3
Cohesion: 0 kPa
Friction Angle: 31 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 100 kPa
Friction Angle: O degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 55 kPa
Friction Angle: 0 degrees

4 Material: RSS

Unit Weight: 20 kN/m3
Cohesion: Infinite
Friction Angle: Infinite
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FIGURE 10BB (RSS)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, North West Quadrant
Method: Bishop simplified

Slope: 2H:1V

Condition: Drained

MATERIAL PROPERTIES

1 Material: Local Earth Fill
Unit Weight: 19 kN/m3
Cohesion: 0 kPa
Friction Angle: 31 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 7 kPa
Friction Angle: 29 degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 5 kPa
Friction Angle: 27 degrees

4 Material: RSS
Unit Weight: 20 kN/m3
Cohesion: Infinite

Friction Angle: Infinite
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FIGURE 11AA (LIGHT WEIGHT FILL)

~ Terraprobe

- Job No.: 1-09-4135

- Section: Merritt Road, North West Quadrant
Method: Bishop simplified

- Slope: 2H:1V

Condition: Undrained

21‘10

MATERIAL PROPERTIES

_ 1 Material: Light Weight Fill
_ Unit Weight: 14.5 kN/m3
Cohesion: 0 kPa

- Friction Angle: 35 degrees

2%0

- 2 Material: Upper Silty Clay
- Unit Weight: 20.5 kN/m3
- Cohesion: 100 kPa
Friction Angle: O degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 55 kPa
Friction Angle: O degrees
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FIGURE 11BB (LIGHT WEIGHT FILL)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, North West Quadrant
Method: Bishop simplified

Slope: 2H:1V

Condition: Drained

MATERIAL PROPERTIES

1 Material: Light Weight Fill
Unit Weight: 14.5 kN/m3
Cohesion: 0 kPa
Friction Angle: 35 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 7 kPa
Friction Angle: 29 degrees

3 Material: Lower Silty Clay
Unit Weight: 20 KN/m3
Cohesion: 5 kPa
Friction Angle: 27 degrees
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FIGURE 12AA (ULTRA LIGHT WEIGHT FILL)

Terraprobe

Job No.: 1-09-4135

Section: Merritt Road, North West Quadrant
Method: Bishop simplified

Slope: 2H:1V

Condition: Undrained

MATERIAL PROPERTIES

1 Material: Ultra Light Weight Fill
Unit Weight: 11.5 kN/m3
Cohesion: 0 kPa
Friction Angle: 35 degrees

2 Material: Upper Silty Clay
Unit Weight: 20.5 kN/m3
Cohesion: 100 kPa
Friction Angle: O degrees

3 Material: Lower Silty Clay
Unit Weight: 20 kN/m3
Cohesion: 55 kPa

Friction Angle: O degrees
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0

0.

1.

.0

5

0

-0+



Hongliu
Text Box
FIGURE 12AA (ULTRA LIGHT WEIGHT FILL)


26‘30

- FIGURE 12BB (ULTRA LIGHT WEIGHT FILL)

~ Terraprobe

- Job No.: 1-09-4135

- Section: Merritt Road, North West Quadrant
Method: Bishop simplified

- Slope: 2H:1V

Condition: Drained

21‘10

MATERIAL PROPERTIES

_ 1 Material: Ultra Light Weight Fill
- Unit Weight: 11.5 kN/m3

ﬁf Cohesion: 0 kPa
- Friction Angle: 35 degrees

- 2 Material: Upper Silty Clay
- Unit Weight: 20.5 kN/m3
- Cohesion: 7 kPa

Friction Angle: 29 degrees

3 Material: Lower Silty Clay
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N Cohesion: 5 kPa
Friction Angle: 27 degrees
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F:\1-09-4135 Soil Parameter Estimation-Merritt SE.x|s

PREDICTED AND MEASURED PRECONSOLIDATION STRESS FIGURE G1
MERRITT ROAD INTERCHANGE - SOUTHEAST QUADRANT
Silty Clay
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PREDICTED AND MEASURED PRECONSOLIDATION STRESS FIGURE G2
MERRITT ROAD INTERCHANGE - NORTHWEST QUADRANT
Silty Clay
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PREDICTED AND MEASURED COMPRESSION INDEX FIGURE G3
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MERRITT ROAD INTERCHANGE - SOUTHEAST QUADRANT
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PREDICTED AND MEASURED COMPRESSION INDEX FIGURE G4
MERRITT ROAD INTERCHANGE - NORTHWEST QUADRANT
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PREDICTED AND MEASURED RECOMPRESSION INDEX

FIGURE G5
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MERRITT ROAD INTERCHANGE - SOUTHEAST QUADRANT
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PREDICTED AND MEASURED RECOMPRESSION INDEX

FIGURE G6

MERRITT ROAD INTERCHANGE - NORTHWEST QUADRANT
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PREDICTED AND MEASURED VOID RATIO

FIGURE G7
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PREDICTED AND MEASURED VOID RATIO

FIGURE G8

MERRITT ROAD INTERCHANGE - NORTHWEST QUADRANT
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SUPPLY AND INSTALLATION OF EMBANKMENT MONITORING EQUIPMENT -

Item No.

Special Provision

1.0

GENERAL
11 Scope

This special provision contains the requirements for the supply and installation of the
following geotechnical instruments:

. Settlement Plates (SP)
° Survey Benchmark/s (BM)
1.2 Purpose

The purpose of these instruments is to monitor settlements in the foundation soils under
the new embankments. The data will be used for planning final paving operations.
Settlements will be measured by level surveying of the top of the settlement rods.

The final paving operations shall be controlled by the instrumentation readings.

13 Personnel

The Contractor shall retain a Geotechnical Consultant with MTO classification of
“Geotechnical (Structures and Embankments) — Medium Complexity”, to undertake the
supply and installation of geotechnical instruments.

The Contractor (as referenced herein) shall be understood to refer to the Contractor and
their Geotechnical Consultant.

14 Or equal

The term “or equal” shall be understood to indicate that the equal product is the same or
better than the specified product in function, performance, reliability, quality and general
configuration.

15 Notification

The Contract Administrator shall be notified a minimum of 15 working days in advance
of commencing the installation of instruments.



1.6 Submission Requirements

The Contractor shall submit details of proposed installations including:
Design and construction drawings, including equipment layout;
Installation methodology and timing;

Equipment and material specifications, data sheets;

Location and types of survey benchmarks; and

Installation schedule.

Submissions shall be made to the Contract Administrator a minimum of 15 days before
the start of the instrument installation.

1.7 Subsurface Conditions
The subsurface conditions at the site(s) are described in the report:

° Foundation Investigation Report — High Fills, Merritt Road Interchange,
Highway 406 Twinning, Ontario, W.P. 280-99-00, dated September 03, 2010, by
Terraprobe Inc.

The owner warrants that the information provided in the report can be relied upon with
the following exceptions.

1. Any interpretations of the data or opinions expressed in the report are not
warranted; and

2. Although the raw measured data presented is warranted, the Contractor must
satisfy himself as to the sufficiency of the information presented and obtain any
updated or additional information, and perform any studies, analysis or
investigations the Contractor deems necessary in order to prepare his design, at
no additional cost to the Owner.

1.8 Equipment Operation and Weather Conditions

All installations and monitoring equipment and associated materials shall be capable of
withstanding the range of temperatures possible for their location within the ground or on
the surface. The instruments shall be capable of operating within the manufacturer’s
stated accuracy throughout the temperature range. Monitoring shall be conducted year
round and the Contractor is advised that the equipment should be accessible for
monitoring throughout the duration of the Contract.



2.0 INSTALLATION

A summary of instrumentation requirements is given in Table 2.1. Details and specific material
requirements are presented elsewhere in this special provision.

Table 2.1 — Settlement Plates & Benchmark Quantities and Locations

NO. OF
INSTRUMENT OFFSET FROM
ID. STATION CENTRELINE INSTRgIID\/IENTS
South East Quadrant
SP1 406S-E/W 10+250 CL 1
SP2 406S-E/W 10+300 CL 1
SP3 406S-E/W 10+350 CL 1
SP4 Merritt W-N 10+025 CL 1
SP5 Merritt W-N 10+075 CL 1
SP6 Merritt W-N 10+125 CL 1
SP7 Merritt W-N 10+175 CL 1
SP8 Merritt E-N 10+040 CL 1
SP9 Merritt Road 10+075 CL 1
SP10 Merritt Road 10+125 CL 1
SP11 Merritt Road 10+150 CL 1
SP12 Merritt Road 10+175 CL 1
SP13 Merritt Road 10+200 CL 1
BM1 N/A N/A 1
North West Quadrant
SP14 406N-E 10+375 CL 1
SP15 406N-E 10+425 CL 1
SP16 406N-W 10+025 CL 1
SP17 406N-W 10+075 CL 1
SP18 Merritt E-S 10+075 CL 1
SP19 Merritt E-S 10+100 CL 1
SP20 Merritt E-S 10+125 CL 1
SP21 Merritt Road 9+775 CL 1
SP22 Merritt Road 9+825 CL 1
SP23 Merritt Road 9+875 CL 1
SP24 Merritt Road 9+900 CL 1
BM?2 N/A N/A 1
Total Instruments 26

2.1 Instrument Location

Prior to the installation of instruments, the Contractor shall accurately survey and stake
the location of each instrument and obtain a ground surface elevation at each instrument
location.



2.2 Survey Benchmarks (BM)

The Contractor shall provide a minimum of two non-yielding deep seated survey
benchmarks (BM) at the site.  Alternatively the contractor may select stable non-
settling points on existing structures within the area subject to approval by the
contract administrator.

The number and locations(s) of benchmark(s) shall be such that direct sighting is possible
from all settlement rods to at least one benchmark.

2.3 Accuracy of Surveying for Elevations

Elevations shall be surveyed referenced to Geodetic datum to an accuracy of £ 2 mm or
better.

24 Monitoring Instrument Location

All monitoring instruments shall be located in MTM NADS83 northing and easting
coordinates.

2.5 Materials and Equipment

The Contractor shall supply all materials and equipment required for the installation of
instrumentation unless noted otherwise.

2.6 Underground Utilities

The Contractor shall be responsible for locating and protecting all underground utilities
prior to drilling boreholes for installing instruments. Any damage to underground
utilities caused by the Contractor’s work shall be repaired by the Contractor, at no cost to
the Ministry.

2.7 Marking and Labelling
The location of any above ground monitoring fixture shall be made clearly visible to
nearby traffic before, during and after embankment construction. Marking shall be of

sufficient size to be visible from a reversing vehicle and after heavy snow falls.

Instruments shall be clearly labelled in the field, each instrument having a unique
identifier. The labelling shall remain legible for at least 1 year.

2.8 Protection of Instruments
All instruments shall be adequately protected by the Contractor such that they are not

damaged during construction. Any instrument damaged by the Contractor’s work shall
be immediately replaced at no cost to the Ministry.



2.9 Installation Program

Instrument installation shall be completed before any embankment construction.
Table 2.2 provides a summary of the installation schedule requirements.

Table 2.2 — Installation Program

TYPE START INSTALLATION FINISH INSTALLATION
Sp After excavating to recommended On completion of embankment
subgrade construction
Before commencement of Before commencement of
BM . .
embankment construction embankment construction
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BENCHMARK (BM) — SUPPLY & INSTALLATION
GENERAL
Scope

This Section contains the requirements for the supply and installation of benchmark/s
(BM).

The purpose of the benchmark is to provide non-settling references for the surveying of
settlement rods.

General Procedure

The benchmark shall be installed prior to embankment construction. The number and
locations of benchmarks shall be such that direct sighting is possible from all settlement
rods to at least one benchmark. Elevations shall be surveyed to an accuracy of + 2mm or
better.

Prior to the installation of instruments, the Contractor shall accurately survey and stake
the locations of each instrument and obtain a ground elevation at each instrument
location.

Location

Benchmarks shall be located and installed outside of the area of construction activity.
Notwithstanding the installation details provided herein the contractor may select stable
non-settling points on existing structures within the area subject to approval by the
contract administrator.

Table 3 — Approximate Bench Mark Locations

Estimated
Station O(frff)et Né)l\/(l)f Rod Anchor
Elevation (m)

South East Quadrant
Outside of Construction Area | N/A | BM1 | 174.0
North West Quadrant
Outside of Construction Area | N/A | BM2 | 173.0
MATERIALS

General

The Contractor shall supply all materials and equipment required for the installation of
the benchmark.



3.2.2

3.2.3
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3.25

3.2.6

3.3

33.1

3.3.2

3.3.3

Rod

The Contractor shall supply a steel pipe Schedule 40 with an outside diameter not less
than 25.4 mm (1”), supplied in lengths as required to complete the installation as
described.

The top end of each length of rod shall be threaded to receive a cap. A rounded cap shall
be installed at the top of the rod in such a way that a single survey point can be clearly
identified and returned to.

Sand

The Contractor shall supply clean washed sand. The sand shall be Sakcrete washed
general-purpose sand — or equal.

Grout

The Contractor shall supply cement-bentonite grout. A suitable grout mix design consists
of 23 kg of bentonite (OPSS 1205), 143 litres of water and 40 kg of cement (Type G.U. —
OPSS 1301).

Rod Anchor Grout

The Contractor shall supply cement-bentonite grout. A suitable grout mix design consists
of 14 kg of bentonite (OPSS 1205), 49 litres of water and 40 kg of cement (Type G.U. —
OPSS 1301).

Friction Reducing Sleeve

The Contractor shall supply a friction reducing sleeve consisting of Schedule 50 — 50.8
mm (2”) O.D. PVC pipe cut perpendicular to the axis of the pipe.

INSTALLATION

General

The Contractor shall install the benchmark in accordance with the information below.
Borehole Installation

The borehole shall be advanced to the rod anchor elevations provided in Table 3 using
suitable drilling techniques. The diameter of the borehole shall be sufficient to fit the
rod, friction reducing sleeve and rod anchor. The sides of the borehole shall be stable and
the borehole shall be free of drilling mud and debris.

Rod

The coupling of the rods shall be such that all sections have the same axis and no
separation or contraction will occur at the couplings.



3.34

3.35

3.3.6

3.4

34.1

3.4.2

Rod Anchor

The rod shall be installed vertically in the borehole with its bottom end resting at the
bottom of the borehole. The bottom portion of the rod shall be fixed against the
surrounding native soil by grouting the bottom 0.5 m of the borehole to form a
concrete/soil anchor.

Once grouting is completed and the rod anchor grout has set, the Contractor shall pour
0.5 m of clean sand in the borehole above the concrete/soil anchor to create a base for the
end of the friction reducing sleeve to rest on.

The elevation of the bottom of the rod anchor shall be determined by measuring the
length of the rod to the ground surface elevation.

Friction Reducing Sleeve

The friction reducing sleeve shall be over the entire length of the rod above the rod
anchor and sand.

Installation Details

The elevation, easting and northing of the top of the benchmark rod shall be surveyed.
COORDINATION WITH MONITORING

Notification

The Contractor shall notify the Contract Administrator no later than 3 days after

installing a benchmark. At this time the Contractor shall also supply the following
information to the Contract Administrator.

. Location of the rod anchor and elevation top of rod;

. Dates of installation;

. Stratigraphic log of subsurface conditions at the benchmark, including drilling
method notes;

. Installation notes/sketches; and

. Description of benchmarks, sleeve and rod anchor.

Monitoring

Monitoring of settlements with reference to the benchmark shall be done by others.
Monitoring shall be conducted during and following the embankment construction at the
north and south approaches and ramp sections. The Contractor shall provide installation
information as specified above and provide access to the benchmark for monitoring
including, but not limited to snow clearing in the winter. The Contractor shall provide
electric power and general area lighting as needed.



3.5

REPORTING

The Contractor shall record and report relevant installation details to the Contract
Administrator. These include, but are not limited to:

Benchmark easting, northing in MTM NADB83 coordinates;

Elevation of bottom of rod anchor and top of rod relative to Geodetic datum;
Dates of installation; and

Installation notes/sketches.
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SETTLEMENT PLATES (SP) - SUPPLY & INSTALLATION
GENERAL
Scope

This Section contains the requirements for the supply and installation of settlement
plates.

The purpose of the settlement plates is to monitor settlements of the foundation soils
below the embankment base. The settlement readings shall help to establish the timing
for the final paving operations. Settlement is measured by survey of the top of the rod
with reference to stable, non-settling benchmarks.

General Procedure

The settlement rods shall be attached to a plate at the existing ground surface. As
embankment construction proceeds the rods shall be extended above the new top of
embankment.

Sleeves around the rods shall be installed to reduce friction and allow uninhibited
movement of the rod with the plate.

A protective surround shall be extended with the rods as embankment construction
proceeds.

Location

The locations of the settlement plates are shown on the Contract Drawings and are given
in Table 4.

Table 4 — Approximate Settlement Plate Locations

No. of Estimated
Station O(ffms)et Settlement Thickness of
Plate(s) Embankment (m)*
South East Quadrant
406S-E/W 10+250 CL 1 5.3
406S-E/W 10+300 CL 1 6.5
406S-E/W 10+350 CL 1 6.5
Merritt W-N 10+025 CL 1 7.5
Merritt W-N 10+075 CL 1 7.3
Merritt W-N 10+125 CL 1 5.3
Merritt W-N 10+175 CL 1 3.3
Merritt E-N 10+040 CL 1 7.2
Merritt Road 10+075 CL 1 9.2
Merritt Road 10+125 CL 1 8.3
Merritt Road 10+150 CL 1 7.0
Merritt Road 10+175 CL 1 6.5
Merritt Road 10+200 CL 1 5.5




4.2
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4.2.3

424

Table 4 — Approximate Settlement Plate Locations (Continued)

No. of Estimated
Station O(ffmet Settlement Thickness of
Plate(s) Embankment (m)*
North West Quadrant
406N-E 10+375 CL 1 4.3
406N-E 10+425 CL 1 5.3
406N-W 10+025 CL 1 55
406N-W 10+075 CL 1 5.3
Merritt E-S 10+075 CL 1 6.0
Merritt E-S 10+100 CL 1 5.0
Merritt E-S 10+125 CL 1 3.5
Merritt Road 9+775 CL 1 35
Merritt Road 9+825 CL 1 6.0
Merritt Road 9+875 CL 1 7.8
Merritt Road 9+900 CL 1 8.3

Notes: * Embankment thickness based on surface elevation of removal levels/stripping
Depths and does not include 2 m surcharge height.

MATERIALS
General

The Contractor shall supply all materials and equipment required for the installation of
the settlement plates.

Plate

The Contractor shall supply a steel plate with thickness of at least 6.35 mm. The plate
shall be at least 0.5 m by 0.5 m.

Rod

The Contractor shall supply a steel pipe Schedule 40 with an outside diameter not less
than 25.4 mm (1), supplied in lengths as required to complete the installation as
described in Section 4.3.

The top end of each length of rod shall be threaded to receive a cap. A rounded cap shall
be installed at the top of the rod in such a way that a single survey point can be clearly
identified and returned to.

Friction Reducing Sleeve

The Contractor shall supply a friction reducing sleeve consisting of Schedule 40 —
50.8mm (2”) O.D. PVC pipe cut perpendicular to the axis of the pipe.
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Protective Surround

The Contractor shall supply a protective surround for the portion of the rod within the
embankment. The surround shall consist of 300 mm diameter corrugated steel pipe (CSP
— OPSS 1801) with the ends cut perpendicular to the axis of the pipe and free of burrs and
sharp edges. The space between the CSP and the Friction Reduction Sleeve (PVC pipe)
shall be filled with medium to coarse sand.

INSTALLATION

General

The Contractor shall install settlement plates as per the Contract Drawings provided in
addition to what is stated or emphasized below.

Settlement Plate

The settlement plate shall be installed horizontally after subgrade preparation is
completed and prior to fill placement.

The elevation of the base of the plate shall be surveyed before backfilling.
Rod
The rod shall be fixed to the center of the plate and installed perpendicular to the plate.

The coupling of the rods shall be such that all sections have the same axis and no
separation or contraction will occur at the couplings.

Friction Reducing Sleeve

The friction reducing sleeve shall be over the entire length of the rod that is below ground
and within the embankment fill except that the cap on top of the settlement rod shall
extend 25 mm above the top of the friction sleeve at all times.

EXTENSION OF ROD

The settlement rods shall be extended upwards as the embankment is constructed so that
the top of the rod is always at least 0.3 m but not more than 2 m above the surrounding
fill.

Protective Surround

The CSP, Friction Reducing Sleeve and sand protective surround shall be extended with
the rods.

The settlement rod shall be in the center of the CSP and friction-reducing sleeve.

The annulus between the CSP and the friction-reducing sleeve shall be filled with sand to
a level not higher than the top of the sleeve.
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4.5

451
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4.6

Installation Details

The elevation, easting and northing of the center of the base of the plate shall be
surveyed.

The elevation, easting and northing of the top of the rod shall be surveyed.

The total distance from the base of the plate to the top of the rod shall be measured to an
accuracy of + 2 mm or better.

COORDINATION WITH MONITORING
Notification

The Contractor shall notify the Contract Administrator no later than 3 days after
installing a settlement plate. At this time the Contractor shall also supply the following
information to the Contract Administrator.

. Elevation of plate and rod referenced to Geodetic datum;

Dates of installation;

Installation notes/sketches; and

Description of settlement rods, sleeve and plate.

Adjustments in the length of any settlement rod shall be coordinated with the Contract
Administrator to allow surveying by others of the elevation of the top of the rod
immediately before and immediately after adjustment. This surveying is necessary to
accurately track the settlement data.

Monitoring

Monitoring of the settlement plates shall be done by others. Monitoring shall be
conducted during the embankment construction and preload period. A target settlement
of 100 mm is specified. A minimum preload period of 4 months is required. The
Contractor shall provide installation information as specified above and provide access to
the settlement rods for monitoring including, but not limited to a level scaffolding
platform and ladder, if required and snow clearing in the winter. The Contractor shall
provide electric power and general area lighting as needed for reading the instruments.

REPORTING

The Contractor shall record and report relevant installation details to the Contract
Administrator. These include, but are not limited to:

Settlement rod easting, northing referenced to MTM NADB83 coordinates;
Elevation of the plate and the top of the rod referenced to Geodetic datum;
Distance between base of plate and top of rod;

Dates of installation; and

Installation notes/sketches.



5.0 PAYMENT
Basis Of Payment

Payment at the Lump Sum price for this tender item shall be full compensation for all
labour, monitoring equipment and material to do the work.
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