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FOUNDATION INVESTIGATION AND DESIGN REPORT
HURONTARIO STREET SOUTH ACCESS ROAD STRUCTURE
AND RETAINING WALLS
HWY 401 WIDENING, HWY 41¢ TO CREDIT RIVER
MISSISSAUGA, ONTARIO
G.W.P. 2107-05-00, WP 2107-05-03, SITE 24-758

Geocres Number: 30M12-270

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
site of a grade separation structure to carry the proposed Hurontario Street South Access Road under
the existing Hurontario Street at the Highway 401-Hurontario Street interchange in Mississauga,
Ontario.  The proposed structure and associated RSS walls will be located on the south side of
Highway 401.

The purpose of the investigation was to explore the subsurface conditions at the site and, based on the
data obtained, provide a borehole location plan, borehole logs, stratigraphic profile and cross-sections
and a written description of the subsurface conditions. A model of the subsurface conditions was
developed to describe the geotechnical conditions influencing design and construction of the
foundations and approach embankments for the structure, as well as for associated retaining walls.

Thurber carried out the investigation as a sub-consultant to MMM Group Limited (MMM) under the
Ministry of Transportation Ontario (MTO) Agreement Number 2005-A-000347.

2 SITE DESCRIPTION

The site is located to the southeast of the Highway 401 underpass bridge at Hurontario Street in
Mississauga, Ontario.  Currently two ramps are located on the north side of the proposed road;
Highway 10 N-Highway 401 E ramp and Highway 401 W - Highway 10 N/S ramp.

The lands at the northwest quadrant of Highway 401 and Hurontario Street are generally vacant,
undeveloped and/or agricultural, Vegetation is moderate consisting mainly of tall grass and shrubs.
To the east of Hurontario Street and south of Highway 401, lands have been developed for
commercial and industrial uses. At the site, the ground surface elevation increases towards the east.

THUIEEGER



Highway 401 Widening — Hurontario Street South Access Road Page 2

The general site area is located within the physiographic region known as the Peel Plain,
characterized by a level to undulating cohesive glacial till plain underlain by reddish brown shale of
the Queenston Formation with limestone layers.

3 SITE INVESTIGATION AND FIELD TESTING

The site investigation was carried out during the period of September 10 to 14 and October 10 to 22,
2007, and consisted of drilling and sampling a total of twenty-five boreholes. Boreholes for the
proposed grade separation structure were numbered HAR-1 to HAR-18 and boreholes for the
proposed RSS walls were numbered RW3-1, RW3-2 and RW4-1 to RW4-5. Boreholes were drilled at
the structure abutments, approaches and retaining walls along the alignment of the proposed
Hurontario Street South Access Road.

Nineteen boreholes were terminated upon auger refusal in shale bedrock at depths of 3.7 mto 10.7 m
(elevations 182.7 m to 189.0 m). Six boreholes were further advanced into shale bedrock by coring to
depths of 8.5 m to 13.7 m (elevations 183.3 m to 185.3 m), with a minimum 3.0 m of rock cores
recovered in each borehole.

The approximate borehole locations are shown on the Borehole Locations and Soil Strata Drawing in
Appendix I. The coordinates and elevations of the boreholes are given on these drawings and on the
individual Record of Borehole Sheets in Appendix A.

Prior to commencement of drilling, utility clearances were obtained for all borehole locations.

Solid stem augers were used to advance the boreholes in the overburden and into the shale. Samples
were obtained at selected intervals using a split spoon sampler in conjunction with Standard
Penetration Testing (SPT). NQ rock coring equipment was used to recover core samples of the
underlying bedrock in selected boreholes.

A member of Thurber’s engineering staff supervised the drilling and sampling operations on a full
time basis. The supervisor logged the boreholes, visually examined the recovered samples, and
transported them to Thurber’s laboratory for further examination and testing.

All rock cores were logged, and the Total Core Recovery (TCR), Rock Quality Designation (RQD)
and the Fracture Indices (FI) were determined.

Groundwater conditions in the open boreholes were observed throughout the drilling operations.
Eight standpipe piczometers consisting of 19 mm PVC pipes with screens were installed in selected
boreholes to permit monitoring of groundwater levels. Details of the piezometer installations and
other borehole completion details are as shown in Table 3.1,

THURBER -
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Table 3.1 — Borehole Completion Details

Piezometer Tip

Borehole Depth/ Completion Details
Foundatior Unit Elevation (m)
North Abutment
HAR-02 | Noneinstalled | Bentonite grout to surface.
West HAR-03 6.1/187.6 Cuttings from 7:3 mto 6.1 m, sand from 6.1 m
to 4.3 m, bentonite grout to surface.
HAR-04 | None installed | Bentonite grout to surface.
Centre :
HAR-05 11.6/185.1 Sand from 11.6 m to 9.8 m, bentonite grout to
surface,
HAR-06 | None installed Bentonite grout to 0.9 m, concrete to 3.3 m and
Fast cold pajmch to surface.
HAR-07 | None installed Bentonite grout to 0.9 m, concrete to 0.15 m and
cold patch to surface,
South Abutment
West HAR-10 | Noneinstalled | Bentonite grout to surface.
es
HAR-11 None installed | Bentonite grout to surface.
Cent HAR-12 | Noneinstalled | Bentonite grout to surface.
entre
HAR-13 | Noneinstalled | Bentonite grout to surface.
HAR-14 | None installed Bentonite grout to 0.9 m, concrete to 0.15 m and
E cold paich to surface.
ast Bentonite grout to 0.9 m, concrete to 0.15 m and
HAR-15 | None installed & < '
cold patch to surface.
North Approach HAR-17 27/188.8 Sand from 8.2 m to 6.4 m, bentonite grout to
surface.
South Approach | HAR-18 | None installed | Bentonite grout to surface.
Retaining Wall
Northeast HAR-08 10.7/185.8 Sand from 10.7 m to 8.8 m, bentonite grout to
surface.
HAR-01 None installed | Bentonite holeplug to surface.
Northwest RW3-1 4.6/186.3 Sand from 4.6 m to 2.7 m, bentonite grout to
surface.
RW3-2 None installed | Bentonite grout to surface.
Southeast LAR-16 76/188.5 Sand from 7.6 m to 5.8 m, bentonite grout to
surface.
HAR-09 43/187.9 Sand from 4.3 m to 2.4 m, bentonite grout to
surface.
RWA4-1 4.6/182.6 Sand from 4.6 m to 2.7 m, bentonite grout to
surface.
Southwest RW4-2 None installed | Bentonite grout to surface.
Rw4.3 None installed | Bentonite grout to surface.
RW4-4 None installed | Bentonite grout to surface.
RwW4.5 None installed | Bentonite grout to surface,
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4 LABORATORY TESTING

All recovered soil samples were subjected to Visual Identification (VI) and rock samples to
geological logging., At least 25% of the recovered samples of soil were also subjected to grain size
distribution analyses (sieve and hydrometer) and Afterberg Limits testing where appropriate.
Moisture content determinations were carried out on all soil samples. The results of this testing
program are shown on the Record of Borehole sheets in Appendix A and on the figures contained in
Appendices B and C.

Core samples of the shale bedrock were carefully protected to prevent drying during transport to the
laboratory. Point load tests were carried out on selected samples of intact shale, siltstone and
limestone interbeds upon arrival at the laboratory to assist in evaluation of the compressive strength
of the bedrock. Results of point load tests on the selected rock core samples are shown in Table 1
immediately following the text.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Records of Borehole sheets in Appendix A. Details of the encountered soil
and rock stratigraphy are presented in this appendix and on the Borehole Locations and Soil Strata
Drawing in Appendix F. An overall description of the stratigraphy is given in the following
paragraphs. However, the factual data presented in the Record of Borchole Sheets governs any
interpretation of the site conditions.

In general terms, the soil stratigraphy encountered at this site comprises surficial topsoil or pavement
structure overlying fill underlain by native silty clay/clayey silt till and occasional layers of sand and
silt till. Weathered shale bedrock was contacted below the till deposits. More detailed descriptions of
the individual strata are presented below.

5.1 Proposed Overpass Structure

Boreholes drilled for the proposed structure were numbered HAR-1 to HAR-18.

5.1.1 Pavement Structure

Pavement structure consisting of approximately 110 to 125 mm of asphalt overlying
granular (sand and gravel fill) road base was encountered in Boreholes HAR-06, HAR-07 and
HAR-13 to HAR-15 drilled on Hurontario Street lanes. The thickness of granular fill
measured in the boreholes ranged from 1.1 to 1.4 m and the pavement structure underside is
at elevations 195.2 m to 196.0 m.

THURBER
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5.1.2 Topseil

Topsoil was identified surficially at the locations of boreholes that were drilled outside of
existing Hurontario Street lanes. The topsoil thickness generally ranged from 80 mm to
150 mm. The topsoil thickness may vary between and beyond the borehole locations and the
data is not intended for the purpose of estimating quantities.

5.1.3 Fill

Fill was encountered below the topsoil and pavement structure in all the boreholes. The fill
generally consists of intermixed layers of various soils:

* Brown, grey and reddish brown silty clay and clayey silt with trace to some sand
trace of gravel,

*+ Brown sand and gravel with trace of silt and clay;

¢ Brown fine to medium sand with some gravel to gravelly, trace of silt and trace of
clay;

¢« Brown silt with some sand, trace of clay and trace of gravel;

+ Reddish brown highly weathered shale fill was contacted in Boreholes HAR-06,
HAR-07, HAR-08, HAR-14 and HAR-15, drilled on the east side of the proposed
north and south abutments. The shale fill was 0.7 m to 2.3 m thick.

Based on recorded SPT values ranging from 8 to 51 blows for 0.3 m of penetration, the silty
clay/clayey silt fill is described as stiff to hard. SPT values of 65 and 80 blows per 0.3 m
penetration and greater than 50 blows per 0.15 m penetration and were observed within the
clay fill in Boreholes HAR-02, HAR-04 and HAR-18.

SPT wvalues measured in the cohesionless fill were 10 to 79 blows per 0.3 m penetration
indicating a compact to very dense density. SPT values greater than 50 blows per .15 m
penetration and were observed within the sand fill in Boreholes HAR-12 and HAR-15.

The natural moisture content of the samples obtained from the fill layer ranged from 2% to
19%.

Grain size distribution curves for the cohesionless fill samples tested are presented on the
Record of Borehole sheets and on Figures Bl to B3 in Appendix B. Grain size distribution
results of the cohesive fill are presented on the Record of Borehole sheets and on Figure B4
in Appendix B. Atterberg Limit test results are presented on Figure B10 of Appendix B.

The results of gradation and Atterberg Limit Tests conducted on cohesive and cohesionless
samples of fill are summarized below:

THURBER
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Soil Cohesive Fill (%) Cohesionless Fill (%)
Gravel 1tc9 0tod6
Sand 16 to 39 44 to 86
Silt and Clay - 91043
Silt 40 to 68 -
Clay 15to 25 -
Liquid Limit 22 to 28
Plastic Limit 13t0 15

The above results show that the silty clay fill is of low plasticity with a group symbol of CL..

In general the fill extended to depths varying from 0.6 m to 6.1 m (elevations 189.2 m to
193.2 m). Thickness of fill ranged from 0.4 m to 6.0 m.

51.4 Silty Clay Till

Native reddish brown, brown to grey silty clay till with sand to some sand, trace gravel and
occasional shale fragments was encountered below the fill in all the boreholes. Locally in
Borehole HAR-09, a 400 mm thick layer of clayey silt till was contacted at 2.3 m depth.

Based on SPT values ranging from 17 blows for 0.3 m of penetration to greater than 50 and
100 blows per 0.15 m penetration, the silty clay till is described as being predominantly very
stiff to hard. Occasional blow counts of 6 to 11 are also noted in the till.

The natural moisture contents of the samples recovered from the silty clay/clayey silt till
layer ranged from 10 to 28%.
7.6 m depth.

Locally in Borehole HAR-06 moisture content was 3% at

Grain size distribution curves for the sample tested are presented on the Record of Borehole
sheets and on Figures B5 to B9 of Appendix B. Atterberg Limit test results are presented on
Figures B11 to B13 of Appendix B.

The results of laboratory tests carried out on nineteen soil samples were as follows:

Soil Particles (%)
Gravel Oto 16
Sand 8 to 40
Silt 41 to 68
Clay 13 to 29
Liquid Limit 23to 36
Plastic Limit 12 to 21

TR
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The above results show that the silty clay till is typically of low plasticity with a group
symbol of CL. One tested sample is of medium plasticity with a group symbol of CL.

The depth to the base of the silty clay till layer ranged from 2.3 m to 9.9 m (Elevations
186.6 m to 190.0 m).

Although not encountered in the boreholes, glacial tills inherently contain cobbles and
boulders and the lower part of the till may contain pieces and slabs of bedrock which may
account for some high blow counts and resistance to augering.

5.1.5 Silt Till

Silt till with trace of gravel and sand, was contacted at 2.3 m depth in Boreholes HAR-01 and
HAR-03, which were located on the northwest side of the proposed structure.  The layer
thickness ranged from 0.7 mto 1.1 m.

Based on SPT values ranging from 36 to 86 blows for 0.3 m of penetration, the silt till is
described as being very dense to dense.

The natural moisture content of the samples obtained from the sand layer ranged from 10 to
19%.

5.1.6 Bedrock

The soils described above were found to be underlain by shale bedrock of the Queenston
Formation. The shale encountered in the boreholes is described as thinly bedded and contains
numerous hard interbedded siltstone and limestone layers. The shale bedrock is highly to
moderately weathered within the upper 2 m below which the degree of weathering decreases
with depth. SPT N-values obtained in the upper part of the shale bedrock ranged from 32 to
greater than 100 blows per 0.125 m penefration. Moisture contents ranged from 6 to 10%.
Depth and elevations of the top of weathered bedrock are shown in Table 5.1.

“THUREER
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Table 5.1 — Depth and elevation of Top of Weathered Bedrock

Depth to Top of
Foundation Borehole Weathered Weathered
Element Bedrock Bedrock
{m) Elevation {m)

North Abutment

HAR-02 * *
West 5.2 188.7

HAR-03 5.2 188.5

HAR-04 6.1* 189.8*
Centre i

HAR-05 6.7% 190.0*

HAR-06 8.1 189.1
East

HAR-07 9.4* 187.6%
South Abutment

HAR-10 * *
West 4.9 188.8

HAR-11 5.2 188.8

HAR-12 6.7 189.1
Centre

HAR-13 7.6 189.1

HAR-14 79 188.9
East

HAR-15 7.3% 180.3%
North Appreach | HAR-17 8.2 188.8
South Approach HAR-18 58 189.2
Retaining Wall
Northeast HAR-08 99 186.6
Northwest HAR-01 3.0 189.1
Southeast HAR-16 6.7 189.4
Southwest HAR-0S 2.7 189.4

* Proved by coring below augered depth,

Bedrock cores were collected using NQ sized coring equipment. Total core recovery (TCR)
in the bedrock was 100% in all core runs.

RQOD values recorded for six of the core runs ranged from 20% to 65% in the upper zones of
the shale (elevations 188.3 m to 184.8 m) of initial core runs, indicate poor to fair rock
quality. Higher RQD values were obtained in subsequent core runs, generally 50% to 100%,
indicating a fair to excellent rock quality. Fracture Index (FI) of the rock, expressed as
fractures per 0.3 m of core, ranged from 0 to 10.

Results of the point load tests conducted on the rock core samples are presented in Table 1
immediately following the text. Average values are also shown on the Record of Borehole

THURSER
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sheets. The typical ranges of inferred UCS for various types of rock cores are summarized in
Table 5.2.

Table 5.2 - Inferred Unconfined Compressive Strength

Unconfined Compressive Strength (UCS)
Rock Type (MPa)
Shale 3to 36
Shale/siltstone 12t0 72
Siltstone 40 ta 105
Limestone 80 to 130

It must be noted however that point load tests were possible only on less weathered shale or
higher strength limestone interbed samples as the more typical weathered shale cores tended
to be not suitable for point load testing. Broken zones were observed within the cores at
several depths.

The shale bedrock typically contains layers of siltstone and limestone that can be significantly
harder than the shale itself. The distribution, thickness and strength of these layers vary from
location to location, and these layers typically exhibit less pronounced weathering than the
shale. The record of boreholes indicate that within the depths investigated, these hard
interbeds range from 20 to 200 mm in thickness. Sampling and interpretation from small
diameter boreholes may underestimate the frequency, thickness and strength of the strong
layers and therefore geological expertise and past experience must be applied in any decision
making process regarding the bedrock.

5.1.7 Water Levels

Water levels were observed in the borcholes during and upon completion of drilling.
Standpipe piezometers were installed in six borcholes to monitor water levels after
completion of drilling. The water levels measured in the piezometers are summarized in
Table 5.3, along with the measurements in the boreholes upon completion of drilling.

THLUIENSER
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Table 5.3 — Measured Groundwater Levels

Dat Water Level (m)
F%UHdatiOD Borehole (2{;'0;) Depth | Elevation Comment
lement (111) (m)
North Abutment
HAR-02 October 16 4.2 189.6 In open borehole
West October 18 42 189.5 :
HAR-O3 | November 15 4.2 189.5 | [npiezometer
HAR-04 October 15 1.8 194.1 In open borehole
Centre November 10 5.8 190.9 .
HAR-05 November [5 5.7 191.0 In piezomeer
ast HAR-06 November 18 Dry - -
as
HAR-07 October 19 Dry - -
South Abutment
HAR-10 October 16 7.5 186.2 In open borchole
West
HAR-11 October 10 Dry - -
HAR-12 October 10 Dry - .
Centre
HAR-13 October 22 Dry . -
HAR-14 October 18 Dry - -
East
HAR-15 October 17 4.8 191.8 | In open borehole
North October 18 4.3 192.8
Approach HAR-17 November 1 4.5 192.6 In piezometer
November 15 4.4 162.7
South
Approach HAR-18 October 9 Dry - -
Retaining Walil
September 19 5.9 190.6
September 28 6.1 190.4
October 5 6.1 190.4 .
Northeast HAR-08 October 18 6.2 1903 In piezometer
November 1 5.9 160.6
November 15 6.1 190.4
Northwest HAR-01 October 10 Dry - -
September 19 4.8 191.3
September 28 4.5 191.6
October 5 4.6 191.5 .
Southeast HAR-16 October 18 47 191.9 In piezometer
November 1 4.5 191.6
November 15 4.7 191.4
October 18 1.9 190.3 .
Southwest HAR-09 November 15 19 1903 In piezometer

THURBER
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The groundwater levels measured in the piezometers range from elevations 189.5 m to
192.8 m.

The above values are short-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation after the
spring snowmelt or after periods of heavy rainfall. Further, perched water may be
encountered at higher levels in pockets or zones of more permeable sands and silts within the
heterogeneous tills, or within the fill.

5.2 Proposed Retaining Walls 3 and 4

Boreholes for the proposed Retaining Walls 3 and 4, located on the west side of the proposed
overpass structure, were numbered RW3-1, RW3-2 and RW4-1 to RW4-5.

5.2.1 Topsoil

Topsoil was identified at ground surface in all the boreholes drlled along the proposed
retaining walls. The topsoil thickness generally ranged from 50 mm to 100 mm. The topsoil
thickness may vary between and beyond the borehole locations and the data is not intended
for the purpose of estimating quantities.

5.2.2 Fill

Fill was encountered below topsoil in Boreholes RW3-1, RW3-2, RW4-1 and RW4-5 drilled
along the proposed Retaining Walls 3 and 4. The fill generally consists of brown to grey silty
clay with some sand to sandy, trace gravel, occasional shale and asphalt fragments and
rootlets. Thickness of the cohesive fill layer varies from 1.4 mto 3.9 m.

A 0.7-m thick layer of shale fill was noted at the surface in Borehole RW4-5.

Based on SPT values ranging from 15 blows for (.3 m of penetration to greater than 50 blows
per 0.10 m penetration, the silty clay fill is described as being very stiff to hard.

The natural moisture contents of the samples recovered from the silty clay till layer ranged
from 7 to 21%.

Grain size distribution curves for the fill samples tested are presented on the Record of
Borchole sheets and on Figure C1 of Appendix C. Atterberg Limit tests results are presented
on Figure C3 of Appendix C.

THUREER



Highway 401 Widening — Hurontario Street South Access Road Page 12

The results of laboratory tests carried out on three soil samples were as follows:

Soil Particles (%)
Gravel Oto3
Sand 16 to 31
Silt 45 to 54
Clay 2210 30
Liquid Limit 27 to 38
Plastic Limit 15t0 19

The results of Afterberg linut testing indicate that the silty clay fill is low to medium plastic
with group symbol of CL and CIL

The depth to the base of the silty clay fill layer ranged from 1.5 m to 4.0 m (Elevations
185.7 mto 190.1 m).

523  Silty Clay Till

Native brown, mottled brown and grey silt clay till with sand to some sand, trace gravel and
occasional shale fragments and rootlets was encountered below the fill in Borehole RW4-1
and below the topsoil in Boreholes RW4-2 to RW4-4,

Based on SPT values ranging from 10 blows for 0.3 m of penetration to greater than 50 blows
per 0.15 m penetration, the silty clay till is described as being stiff to hard.

The natural moisture contents of the samples recovered from the silty clay till layer ranged
from 9 to 19%.

Grain size distribution curves for the sample tested are presented on the Record of Borehole
sheets and on Figure C2 of Appendix C. The results of Atterberg limit testing are shown on
Figure C4 of Appendix C.

The results of laboratory tests carried out on three samples were as follows:

Soil Particles (%)
Gravel Otob
Sand 221028
Silt 47 to 49
Clay . 23 t0 26
Liquid Limit _ 31
Plastic Limit 16

THURBER
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The results of Atterberg limit testing indicate that the silty clay till is low plastic with group
symbol of CL.

The depth to the base of the silty clay till layer ranged from 0.6 m to 2.1 m (Elevations
185.1 mto 188.7 m}).

Although not encountered in the boreholes, glacial tills inherently contain cobbles and
boulders which may account for some high N-values.

5.2.4 Bedrock

The soils described above were found to be underlain by shale bedrock of the Queenston
Formation. The shale encountered in the boreholes is described as thinly bedded and contains
numerous hard interbedded silistone and limestone layers. The shale bedrock is highly to
moderately weathered within the upper 2 m below which the degree of weathering decreases
with depth. SPT N-values obtained in the upper part of the shale bedrock ranged from 42 to
greater than 100 blows per 0.1 m penetration. Moisture contents ranged from 5 to 15%.

Depth and elevations of the top of weathered bedrock are shown in Table 5.4.

Table 5.4 — Depth and elevation of Top of Weathered Bedrock

Depth to Top of
Foundation Borehole Weathered Weathered
Element Bedrock Bedrock
(m) Elevation (m)

Retaining Wall

RW3-1 1.5 189.4
Northwest

RW3-2 3.1 190.1

RW4-1 2.1 185.1

Rw4.2 0.8 186.1
Southwest Rw4.-3 0.6 187.2

RwW4-4 1.2 188.7

RW4-5 4.0 188.2

The shale bedrock typically contains layers of siltstone and limestone that can be significantly
harder than the shale itself. The distribution, thickness and strength of these layers vary from

focation to location, and these layers typically exhibit less pronounced weathering than the
shale.

53.2.5 Water Levels

Water levels were observed in the borcholes during and upon completion of drilling.
Standpipe piezometers were installed in two boreholes to monitor water levels after
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completion of drilling. The water levels measured in the piezometers are summarized in
Table 5.5, along with the measurements in the boreholes upon completion of drilling;

Table 5.5 — Measured Groundwater Levels

""" vel (m)
2007 - Elevafio
i (). oy
t - . .
Northwest | V3] 833325 ig I2)r7y 1882 | Imprezomeler
RW3-2 October 11 Dry - In open borehole
RW4-1 82:22:; ig E)r%r 184.5 In piezometer
RW4-2 October 11 Dry - In open borehole
Southwest RW4-3 October 11 Dry - In open borehole
RW4-4 October 11 Dry - I open borehole
RW4-5 October 11 Dry - In open borehole

The groundwater levels measured in the piezometers ranged from elevations 184.5 to 188.2 m

The above values are short-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation after the
spring snowmelt or after periods of heavy rainfall. Further, perched water may be
encountered at higher levels in pockets or zones of more permeable sands and silts within the
heterogeneous tills, or within the fill.

6 MISCELLANEOUS

Borchole locations and ground surface elevations were supplied to Thurber by MMM Group Limited.

The drilling and sampling equipment was supplied and operated by DBW Drilling of Ajax, Ontario.

The field work was supervised on a full time basis by Mr. George Azzopardi of Thurber Engineering
Ltd.

Laboratory testing was carried out at Thurber’s Laboratory in Oakville, Ontario.

Supervision of the field program, interpretation of the field data and preparation of the investigation
report was conducted by Dr. Sydney Pang, P. Eng. and Ms. R. Palomeque Reyna, P.Eng.

Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO Foundations Projects, reviewed
the report. ' : :
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FOUNDATION INVESTIGATION AND DESIGN REPORT
HURONTARIO STREET SOUTH ACCESS ROAD STRUCTURE
AND RETAINING WALLS
HWY 401 WIDENING, HWY 410 TO CREDIT RIVER
MISSISSAUGA, ONTARIO
G.W.P. 2107-05-00, WP 2107-05-03, SITE 24-758

Geocres Number: 30M12-270

PART 2: ENGINEERING DISCUSSIONS AND RECOMMENDATIONS

7  INTRODUCTION

This report presents interpretation of the geotechnical data in the factual report and presents
geotechnical design recomrnendations to assist the design team to select and design a suitable
foundation system and approach fills for the proposed overpass and associated RSS walls.

It is understood that the proposed structure is to carry a section of Hurontario Street located south of
Highway 401 over a new Hurontario Street South Access Road. The new road under Hurontario
Street will be formed in a cut varying in depth from approximately 0.4 m to 6.9 m, generally
increasing from west to east of the structure. Four RSS walls also included in the design, will extend
parallel to the proposed access road, adjacent to each comer of the rigid frame structure. Two of
these retaining walls (Retaining Walls 3 and 4) are longer and extend from the north and south
abutments in a westerly direction along the proposed access road.

The preliminary General Arrangement (GA) drawing provided by MMM indicates that the proposed
structure is a single-span, concrete, rigid frame with a clear span of 11.5 m (perpendicular to existing
Hurontario Street alignment) and an approximate length of 40 m (along the Hurontario St. South
Access Road alignment). Finished lane grades of existing Hurontario Street and proposed Hurontario
Street South Access Road decrease in elevation toward the east as follows:

Approximate Grade Elevations (m)

West East
Hurontario Street 197.1 196.6
Proposed Hurontario Street South Access Road 191.7 190.2

THURBER
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The proposed elevations of the underside of the rigid frame footings vary from approximate elevation
190.5 mto 189.2 m (west to east).

At the north approach, the original ground lies between Elevations 193.7 m and 197.2 m, resulting in
a proposed approach fill up to 3.4 m high. At the south approach, the original ground varies from
approximate Elevations 193.7 m to 196.8 m, resulting in an approach fill up to 3.4 m high.

The discussion and recommendations presented in this report are based on our understanding of the
project and on the factual data obtained in the course of the investigation.

8 FOUNDATION DESIGN

Consideration was given to various alternate foundations systems, taking account of the site
stratigraphy and the structure General Arrangement. In general terms, the stratigraphy encountered at
the site consists of topsoil or pavement structure overlying the fill of the Hurontario Street approaches
which 1s underlain by native stiff to hard silty clay/clayey silt till and occasional silt layers. Fili
thickness varies from 2.3 m to 6.0 m at the approaches. Weathered shale bedrock was contacted
below the till deposits at depth varying from 2.7 m to 9.9 m (elevations 186.6 m to 190.0 m).
Piezometers installed in boreholes revealed that groundwater level is anticipated to be near 1.9 m to
6.1 m depth (elevations 189.5 m to 192.8 m) although perched water may be encountered at higher
Ievels within the till and overlying filL

Initial consideration was given to the following foundation types:
» Spread footings on native soil
* Spread footings on shale bedrock
* Augered Caissons (drilled shafts)
¢ Driven steel H-piles

A comparison of these foundation alternatives based on advantages and disadvantages of each is
incladed in Appendix D).

Given the presence of competent tills overlying relatively shallow bedrock at this site, use of deep
foundations such as steel piles and caissons are not practical or cost effective at this site. If these are
to be used, both the piles and the caissons would need to be socketted into the shale bedrock. Pre-
augering will likely be required to achieve adequate pile embedment into the shale.

From a geotechnical perspective and based on the subsurface conditions, spread footings founded on
the native hard till immediately overlying bedrock is considered the most cost effective foundation
option for supporting the rigid frame structure at this site. If a higher bearing capacity is required,
spread footings founded on shale bedrock may be considered although this will extend the footing

excavation up to 3.2 m below the proposed access road grade for foundation construction.

THURBER



Highway 401 Widening — Hurontario Street South Access Road Page 18

Excavation at the location of Borehole HAR-07 will extend to 4.1 m below proposed access road
grade,

General Arrangement Drawing indicates that the proposed foundation system for the new structure
consists of spread footings founded below the final grade of the access road. Founding levels
indicated in the drawing will generally lie in hard silty clay till or shale bedrock.

8.1 Spread Footings on Native Soil

Spread footings can be founded on the hard native undisturbed silty clay till. The highest
permitted founding elevations for spread footings are given in Table 8.1.

Provided a minimum footing width of 2m is maintained footings founded on the above
recommended strata may be designed for the following values:

¢ Factored geotechnical resistance of 600 kPa at Ultimate Limit States (ULS)
¢ Geotechnical resistance of 400 kPa at Serviceability Limit States (SLS)

The geotechnical resistances quoted above are for concentric, vertical loads only. In the case
of eccentric or inclined loading, the geotechnical resistance must be calculated as illustrated
in the CHBDC Clause 6.7.3 and Clause 6.7.4.

THURBER
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Table 8.1 — Highest Permitted Founding Elevations

Recommended
Recommended .
. Footing Base Top of
. Founding . . Depth to

Foundation . FElevation in Bedrock

Borehole | Level Depth in . Bedrock .

Element . Native Hard Elevation
Native Hard . (m)
Till (m) Tilk (m)
(m)

North Abutment
West HAR-02 4.5 189.3 5.2 188.7

HAR-03 4.5 189.2 5.2 - 188.5
Centre HAR-04 4.6 191.3 6.1 189.8

HAR-05 6.1 190.6 6.7 190.0
East HAR-06 6.2 191.0 8.1 189.1

HAR-07 6.0 191.0 9.4 187.6
South Abutment

HAR-10 4.5 189.2 4.9 188.8
West

HAR-11 4.6 189.4 5.2 188.8

HAR-12 6.0 189.8 6.7 189.1
Centre .

HAR-13 6.1 190.6 7.6 189.1
Bast HAR-14 6.0 190.8 7.9 188.9

as

HAR-15 6.0 190.6 7.3 189.3
North HAR-17 7.6 189.5 8.2 188.8
Approach
South HAR-18 - . 538 189.2
Approach

The geotechnical SLS resistance values given above are based on an estimated total
settlement not exceeding 25 mm. This settlement is expected to be substantially complete by
the end of construction. Differential settlement is not expected to exceed 10 mm across the
width of the structure. Footings must not be placed on fill. Sub-excavation will be required
to expose the underlying undisturbed hard native till in areas where the existing fill extends
below the desired footing founding elevations.

The sliding resistance of mass concrete poured on the native till may be computed on the
basis of an ultimate coefficient of friction of (.5. This is an “ultimate” value and requires a
degree of sliding movement to occur to fully mobilize the resistance.

Temporary excavations required to construct these footings will extend below the water table.
Local groundwater control will be required to construct the footing in the dry and to prevent
disturbance of the {ooting base.

THURIER
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The bases of the foundation excavations should be inspected by geotechnical personnel to
confirm that the exposed surface conforms to the design requirements and has been
adequately prepared to receive concrete. Where subexcavation is required to remove
unsuitable material from below the design founding level, the founding surface should be re-
established using engineered fill or concrete of the same class as the footing. The engineered
fill must consist of OPSS Granular “A” placed in 150 mm lifts, compacted to 100% of its
SPMDD at +2% of optimum moisture content.

8.2 Spread Footings on Shale Bedrock

Based on the subsurface stratigraphy encountered and the proposed road grade, the additional
depth of excavation below the recommended native hard till founding levels to top of bedrock
varies from 0.4 mto 1.9 m. The excavation will extend to 3.4 m in Borechole HAR-07.

Sub-excavation below the proposed road grade to top of bedrock varies from 0.2 mto 4.1 m.

Spread footings bearing on undisturbed weathered shale bedrock may be designed for the
following geotechnical resistances:

» Factored geotechnical resistance of 750 kPa at Ultimate Limit States (ULS)
The SLS condition will not govern design for footings founded on shale bedrock.

The highest permissible bearing elevations for spread footings on bedrock are given in Table
8.1.

These resistance values are for vertical, concentric loads. Where eccentric or inclined loads
are applied, the resistance used in design must be reduced in accordance with the CHBDC
Clause 6.7.3 and Clause 6.7.4.

The lateral resistance of the footings founded on shale may be computed using an unfactored
friction coefficient of 0.55. This is an “ultimate” value and requires a degree of sliding
movement to occur to fully mobilize the resistance.

The bearing surface should be prepared by removing all loose/disturbed material and
shattered rock, and protecting the shale from deterioration by placing a working mat of
concrete of the same class as the footing within 4 hours of completing excavation. Areas
requiring subexcavation beneath the underside of footing should be backfilled with the same
class of concrete as used in the footing. A mud slab should have a minimum thickness of 100
mm.  Also, if the bedrock surface lies below the required footing base, any difference
between the underside of the footing and the top of bedrock may be made up using the same
class of concrete as used in the footing. In this case, the geotechnical resistance of 750 kPa
may still be used for footing design.

The mass concrete fill must extend beyond the footing perimeter by sufficient distance to
distribute the shear stresses from the footing and prevent stress concentrations under the edge
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of the footing. This condition must be checked structurally but extension of the mass
concrete to 200 mm beyond the edge of the footing is typically sufficient. Similarly, the
maximum depth of mass concrete that may be permitted below the footing is a function of the
structural behaviour of the concrete and is not an issue of geotechnical resistance. Where the
bedrock slopes within the foundation footprint, the foundation shall be prepared by
excavation of a horizontal surface in bedrock, though stepping of the footing base is
permissible.

8.3 Frost Protection
'The design depth of frost penetration at this site through overburden soils is 1.2 m.

Although the shale is geologically defined as bedrock, it is susceptible to frost action.
Therefore, all footings must be provided with a minimum of 1.2 m of earth cover as frost
protection. It is possible to reduce the thickness of earth cover by the substitution of synthetic
insulation and typically 25 mm of Styrofoam is equivalent to 600 mm of earth cover.
Synthetic insulation must be covered to provide protection where it is used.

9 PERMANENT CUT

9.1 Cuts in Fill and Native Soil

Permanent earth cuts are required to construct the access road at this site. The cut will be
formed predominantly through about 0.4 m to 6.9 m (from west to east) of the existing silty
clay and sand fill, native stiff to hard silty clay till and possible extending to bedrock at some
locations. Based on this stratigraphy, cuts through the cohesive and cohesionless fills, native
soils and shale bedrock are expected to be stable at inclinations not steeper than 2H : 1V, Tt is
anticipated that the base of the cut will generally consist of sand and gravel and clay fill or
stiff to hard native silty clay till and weathered shale bedrock.

At some locations, the ground water level is about 2.2 m above the base of the cut. The
cohesive fills and native soils that will be exposed within the cut are considered to be of
generally low permeability and consequently seepage from the sides of the cut is expected to
be of low volume. Much of the water is anticipated to originate from surface runoff and
perched water within the fill. During excavation, drainage ditches supplemented by pumping
from filtered sumps can be used to control groundwater seepage, surface runoff and
precipitation. Surface runoff should be diverted away from the cut at all times.

The detailed design of a permanent drainage system is beyond the scope of this investigation,
A drainage measure that is considered feasible for this site includes longitudinal sub-drains
running along the side(s) of the new road that are connected to positive drainage outlets.
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The design of temporary unwatering systems that will be required during construction must
remain the responsibility of the Contractor.

Vegetative cover should be established on all exposed earth slopes to protect against surficial
erosion. Reference may be made to special provision SP572801 for more detailed
requirements, where applicable.

19 TEMPORARY EXCAVATION

10.1 General

All excavations must be carried out in accordance with the requirements of the Occupational
Health and Safety Act (OHSA). For the purposes of the OHSA, the soils within the likely
depth of excavation at this site may be classed as Type 3 soils for fills and Type 2 for native
stiff to hard silty clay till; sands and silts below the groundwater level may be classed as
Type 3. The upper 2 m of the shale (weathered zone) may be classed as a Type 2 material.

The selection of the method of excavation is the responsibility of the contractor and must be
based on his equipment, experience and interpretation of the site conditions. Excavations
should be inspected regularly for evidence of instability if they have been left open for
extended periods of time and following periods of heavy rain or thawing. If required,
remedial actions must be taken to ensure the stability of the excavation and the safety of
workers.

The requirements for unwatering during excavation are discussed in Section 12.

10.2 Foundations

The excavation and backfilling for foundations must be carried out in accordance with
SP 902S801.

10.3 Earth Excavation

Earth excavations required at this site will penetrate through a variety of overburden soils
including fills, native silty clay till and silt till. The soils, especially the tills, may contain
cobbles, boulders and slabs of rock. It is anticipated that temporary excavations through a
majority of soils at this site may be formed with side slopes not steeper than 1 : 1V. Flatter
slopes may be required at locations where the soils are less competent than what is assumed
during design or where water seepage affects surficial stability.

Excavations should be inspected regularly for evidence of instability if they have been left
open for extended periods of time and following periods of heavy rain or thawing. If
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required, remedial actions must be taken to ensure the stability of the excavation and the
safety of workers.

A NBSSP should be included in the contract alerting the Contractor to the possible presence of
cobbles, boulders and bedrock fragments in the overburden, particularly in the very dense
silty sand till layer above the bedrock.

The NSSP should also alert the contractor to the fact that some of the fill may have originated
from excavated shale, including limestone interbeds, which has softened as a result of
exposure to weathening,

104 Rock Excavation

Any rock excavation should be carried out in accordance with the Special Provision (SP),
Amendment to QPSS 120, 1994,

For foundation construction at some locations such as within the proposed Retaining Walls 3
and 4, the excavation will extend through the upper weathered shale and possible into the
relatively sound shale with hard limestone and siltstone interbeds.

The selection of the method of excavating and removing the bedrock is the responsibility of
the contractor and the contractor is solely responsible for assessing the type, size and power
rating of the required equipment. However, from the point of view of assessing
constructability, the following points should be taken into consideration:

¢ The silty clay till grades into weathered bedrock and there is often not a distinct boundary
between the two and, accordingly, excavation of the upper, more weathered layers of the
bedrock may be similar to excavation of the overburden.

* Ifrock excavation is required at this site, bidders must be alerted to the fact that the shale
bedrock gets stronger with depth and contains frequent very strong interbeds, and rock-
breaking equipment must be provided for rock excavation.

* Excavation of the bedrock will become more arduous with increasing depth into the
deposit and the contractor may have to employ specialized methods such as ripping, and
pneumatic breaking to dislodge the rock.

The contract documents should contain a Non Standard Special Provision (NSSP) alerting the
contract bidders that rock excavation may require the use of such equipment. Suggested
wording for this NSSP is provided in Appendix E.

11 ROADWAY PROTECTION

It is anticipated that roadway protection will be required during construction. An item titled
“Protection System” as per SP 1055819 should be included in the contract documents. It is
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recommended that Performance Level 2 as per Clause 539.04.02.01 and the alignment of the shoring
be specified on the contract drawings.

The design of roadway protection should be the responsibility of the Contractor. However, one
option that is considered to be suitable for use as temporary shoring at this site is a soldier pile and
lagging wall. It is anticipated that the soldier piles will need to be socketted into the very stiff to hard
silty clay till or bedrock to develop the required toe resistance. It is anticipated that the shoring
system may be stiffened by cross bracings, where applicable.

A temporary braced soldier pile and lagging wall may be designed using the parameters given below:

Y = 20 kN/m’
Yw = 10 kKN/m’
K. = 0.35 (existing fill)
= 0.33 (silty clay tilt)
K, = 3.0 (road embankment fill)
= 3.0 (silty clay till}
hy, = 0 (assuming no hydrostatic pressure build-up behind a

presumably permeable wall)
H = depth to base of excavation (rock surface) (m)

For rock sockets formed within the shale bedrock, the ultimate passive force that can be mobilized by
the embedded portion of a pile is given by:

P, = 6.c.D.L
where ¢ = 150 kPa (equivalent Mohr-Coulomb cohesion based on
Hoek and Brown rock mass classification)
D = diameter of socket, m
L = depth of socket in rock, m

The designer of the roadway protection system should check whether the socket is sufficiently deep to
provide base fixity.

The actual pressure distribution acting on the shoring system is a function of the construction
sequence and the relative flexibility of the wall and these factors must be considered when designing
the shoring system. All shoring systems should be designed by a Professional Engineer experienced
in such designs.

12 UNWATERING

Temporary excavations for footing construction in the native till are anticipated to extend up to 1.5 m
to 3.5 m below the groundwater level. If footings are founded in bedrock, temporary excavation will
extend up to 1.0 m to 5.2 m below the groundwater level. Considering the consistency and low

perneability of the clayey soils, groundwater control measures such as perimeter ditches and
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pumping from filtered sumps should be implemented to remove any accumulation of water from the
footing base prior to placing concrete. The possibility exists that additional pumps may be required
if localized zones of perched water are encountered in the fill, or if concentrated seepage is
experienced from seams or fractures in the shale bedrock. If footings are founded on shale bedrock,
they must be constructed in the dry as shale is prone to rapid deterioration upon exposure to water and
air. All footings must be constructed in the dry.

The design of the unwatering systems is the responsibility of the Contractor.

13 APPROACH EMBANKMENTS

The foundation soils governing stability of the approach embankments consist of existing stiff to hard
and compact to dense fill, overlying native stiff to hard silty clay till underlain by shale bedrock. The
proposed embankment heights are approximately 3.4 m at the north and south approaches.

Embankment construction should be in accordance with OPSS 206, as amended by Special Provision
“Amendment to OPSS 206, December 19937, dated November 2002. It is recommended that earth
fill should consist of SSM or granular materials in compliance with Special Provision 110F13,
“Amendment to OPSS 1010 March 1993”. Any existing fill slopes must be benched in accordance
with OPSD 208.010 prior to placing new fill. Excavated shale bedrock must not be used for approach
embankment construction,

The embankment foundation soils are considered to provide adequate stability to new earth fills
inclined at 2H:1V or flatter.

Considering the embankment height and consistency of the foundation soils, post construction
settlement induced by embankment loading will be less than 25 mm. Completing embankment
construction three months in advance of road paving is recommended as a good construction practice

to minimize any time-dependent settlement due to consolidation or particle re-organization in the
embankment fil} itself.

All topsoil and organic soils should be stripped from the footprint of the approach fills. Particular
attention should be paid to removing all softened material from existing ditches that fall within the
footprint of the new embankment.

Earth fill embankment slopes must be provided with erosion protection in accordance with
SP572801.

14 BACKFILL TO ABUTMENTS

Backiill to the abutments should consist of Granular A or Granular B Type II material meeting the
requirements of Special Provision 110F13 “Amendment to OPSS 1010, March 1993”. The backfill
must be in accordance with OPSS 902 as amended by Special Provision 902501, and placed to the
extents shown in OPSID 3101.150. '
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Excavated shale is prone to deterioration and is difficult to compact adequately. Therefore, excavated
shale must not be used as backfill to the abutments.

Compaction equipment to be used adjacent to retaining structures must be restricted in accordance
with SP105S01. The design of the abutment must include a subdrain as shown in OPSD 3102.100.

15 STATIC EARTH PRESSURE

Earth pressures acting on the structure may be assumed to be triangular and to be governed by the
characteristics of the abutment backfill. For a fully drained condition, the pressures should be
computed in accordance with the CHBDC but generally are given by the expression:

P,=K*(sh + q)
Where:
Py, = horizontal pressure on the wall at depth h (kPa)
K = earth pressure coefficient (see Table 15.1)
v = unit weight of retained soil (see Table 15.1)
h = depth below top of fill where pressure is computed {m)

q = value of any surcharge (kPa)

Earth pressure coefficients for backfill to the abutment wall are dependent on the material used as

backfill. Typical values are shown in Table 15.1.

Table 15.1 — Earth Pressure Coefficients (K)

Earth Pressure Coefficient (K)
OPSS Granular A OPSS Granular B OPSS Granular B
mEn 3 Type I1 Typel
Condition $=35%Y =BKNIM® | 350 v Z2p 8 kim® | 6 =32°, y=21.2 kKN/m®
Horizontal Sloping Horizontal Sloping Horizontal Sloping
Surface Backfiil Surface Backfill Surface Backfill
Behind (2H:1V) Behind (ZH:1V) Behind (ZH:1V)
Wall Wall Wall
Active
(Unrestrained 0.27 (0.40% 0.27 0.40% 0.31 0.48*
Wall) '
At rest
(Restrained (.43 - 0.43 - 0.47 -
Wall)
Passive 3.7 - 3.7 - 33 -

* For wing walls.
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In accordance with Clause 6.9.3 of the CHBDC, a compaction surcharge should be added. The
magnitude should be 12 kPa at the top of fill and decreasing to 0 kPa at a depth of 2.0 m for Granular
B Type Ior 1.7 m for Granular A or Granular B Type II.

In conventional design, the use of a material with a high friction angle and low active pressure
coefficient (e.g. Granular A, Granular B Type II) might be preferred as it results in lower earth
pressures acting on the wall.

The factors in Table 15.1 are “ultimate” values and require certain movements for the respective
conditions to be mobilized. The values to use in design can be estimated from Figure C6.9.1 (a) in

the Comumentary to the Canadian Highway Bridge Design Code,
16 RETAINED SOIL SYSTEMS

It is understood that Retained Soil System (RSS) walls are proposed to support the north and south
approaches. Details of the proposed RSS are as follows:

Locati

Retaining (::ﬁ?ivﬁ? Location Start End | Length }II\: im;t

Walls proposed rigid Station | Station (m) &

frame) (m)
Retaining Northeast - 16 -
HWY 401 W-Hurontario
Wall 3 Northwest St. Ramp, Right Side 19+060 | 19+165 111 £6.7
. . Southeast - i6 -

Retaining Hurontario St. South

Wall 4 Southwest Access Road, Right side 18+905 | 9+984 288 + 6.8

The borehole information indicates that the foundation conditions at the wall locations are comprised
of approximately 0.7 m to 4.5 m of stiff to very stiff silty clay fill and compact to dense sand fill
overlying very stiff to hard silty clay till and weathered shale bedrock.

The soil conditions encountered on site are gencrally suitable for the support of RSS walls. RSS
walls used in conjunction with new road abutments must be “High Performance” and “High
Appearance”. The contract drawings should include information on the longitudinal alignment of the

wall in plan, the top and base elevations of the wali in profile, cross-sectional space constraints and an
NSSP for the RSS wall.

The performance of a RSS is dependent on, among other factors, the characteristics of its foundation.
Failure to provide an adequate foundation may lead to settlement and distortion of the RSS and, in
severe cases, to possible failure of the system. It is critical that the RSS walls are not subject to
settlement due to compression of the foundation soils and embankment fill. The foundation of the

entire RSS mass must be considered, 1.e. from the face of the wall to the furthest extent of the
reinforcement.
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To provide an acceptable foundation performance, the RSS mass must be founded on the native
undisturbed hard clay, dense sand/silt or shale bedrock. The highest base levels for the underside of
the wall are indicated in Table 16.1,

Table 16.1 — Maximum Elevation at Underside of Wall Base or Granular A Fill

. Top of
Foundation Depth to Native Ha.rd/ Depth to Weathered
Hard/Dense Dense Till Weathered
Element Borehole . . . Bedrock
Native Till Elevation Bedrock ‘ .
Elevation
(m) (m) (m) i
Retaining Wall
Northeast HAR-08 7.6 188.9 99 186.6
HAR-01 0.8 191.3 3.0 189.1
Northwest RW3-.1 - - 1.5 1894
RW3-2 - - 3.1 190.1
Southeast HAR-16 4.5 191.6 6.7 189.4
HAR-09 0.6 191.6 2.7 189.4
RW4-1 1.5 185.7 2.1 185.1
RW4-2 - -
Southwest 0.8 186.1
RW4-3 - - 0.6 187.2
RW4-4 0.8 189.1 1.2 188.7
RWA4.5 - - 4.0 188.2

A wall founded on native very stiff to hard silty clay till at or below elevations shown in Table 16.1
should be designed for a factored bearing resistance of 400 kPa at ULS and a bearing resistance of
250 kPa at SLS.

For an RSS wall founded on shale bedrock, detailed design recommendations on vertical and
horizontal geotechnical resistances, stepped footings, eccentric and inclined loads are similar to those
for the rigid frame structure footings (see previous Section 8.2, Spread Footings on Bedrock).

Alternatively, the RSS may be founded on engineered fill founded on the native very stiff to hard silty
clay till contacted at the above elevations. Engineered fill placed under the RSS mass to achieve the
design founding level should consists of OPSS Granular “A” compacted to 100% of its SPMDD at a
moisture content within 2% of optinum. The engineered pad must extend at least 500 mm beyond
the limits of the RSS mass and levelling strip.

The geotechnical resistances provided above are for concentric, vertical loading. The effects of load
inclination and eccentricity need to be taken into account according to the CHBDC 2006 Section 6.7.

The entire block of reinforced earth must be designed against various modes of failure including

sliding and overturning. Sliding resistance along the base of the wall on engineered granular fill may
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be estimated using an ultimate friction coefficient of 0.55. For an RSS block founded on hard native
till or shale bedrock, coefficients of sliding friction of 0.45 and 0.5, respectively may be used.

Topsoil, foose fill, and any soft/wet native material should be stripped from the footprint of the RSS.
The native soil under the RSS foundation should be proofrolled to detect and replace any soft areas.

The proprietary RSS system must meet the Ministry’s specifications for performance and appearance.
The RSS supplier/designer may specify more stringent criteria or other requirements related to the
particular design. The internal stability of the RSS wall should be analyzed by the supplier/designer
of the proprietary product selected for this site.

If a RSS wall system is selected, the global stability must be analyzed after the location of the wall is
known. The global stability of the RSS wall is dependent on the characteristics of the embankment
fill and the foundation soils, the geometry of the embankment and location of the RSS within the
embankment. Typically, global stability should not be a major concern for a RSS wall founded on the
very stiff to hard till at this site.

17 SEISMIC CONSIDERATIONS

17.1 Secismic Design Parameters

The following seisrnic parameters should be used for design:

+ Velocity Related Seismic Zone 0
¢ Zonal Velocity Ratio 0.05
e Acceleration Related Seismic Zone 1
¢« Zonal Acceleration Ratio 0.05
¢ Peak Horizontal Acceleration 0.04

The soil profile type at this site has been classified as Type I. Therefore, according to Table
4.4.6.1 of the CHBDC, a Site Coefficient “S” (ground motion amplification factor) of 1.0
should be used in seismic design.

17.2 Liquefaction Potential

The potential for liquefaction of the foundations soils was assessed using the Seed and Idriss
(1971) method'.

Using this method, the foundation soils at the site are assessed as not being prone to
liquefaction.

' Seed, H.B. and Idriss, M. 1971, “Simplified Procedure for Evaluating Soil Liquefaction Potential” Journal of
Soil Mechanics and Foundations Division, ASCE, Vol. 101, No. SM9, September, pp. 1249-1273.
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17.3

In accordance with Clause 4.6.4 of the CHBDC, retaining structures should be designed using
active (Kap) and passive (Kpg) earth pressure coefficients that incorporate the effects of

earthquake loading.

In calculating the active, passive and at rest earth pressure coefficients the angle of friction
between the wall and backfill material is assumed to be 0.5 &. For the design of retaining

Retaining Wall Dynamic Earth Pressures

walls, the coefficients of horizontal earth pressure in Table 17.1 may be used:

Table 17.1 - Earth Pressure Coefficient for Earthquake Loading

Earth Pressure Coefficient (K) for Earthquake Loading
Granular A or
OP
Granular B Type 11 Si?r;;ul;ili;ype I
$ =35% 3 =17.5° _21;ka )
=21. m
v =22.8 kN/m® M
Sloping . .
Wall Horizontal Surface Surface HOI‘]ZOI‘IIH} Slopu?g Surface
. . . Surface Behind Behind Wall
Condition Behind Wall Behind Wall Wall QH:1V)
(ZH:1V) )
Active (K p)* 0.3 0.45 0.33 0.54
Passive (Kpg) 6.3 6.3 5.4 54
At Rest
0.59 0.63
(Koe)**

*

**  After Woods

18 CONSTRUCTION CONCERNS

Potential construction concerns include, but are not limited to:

1. Excavations

Care must be exercised during excavation to avoid disturbing the founding subgrade.

disturbance.

2. Perched groundwater

Perched water may be encountered within the sand, silt and till soils. The impact of this perched
groundwater is not expected to be significant. However, the Contractor’s unwatering plan must

be available for rapid implementation should the need arise. All footings must be placed in the

dry.

After Mononobe and Okabe, passive case assumes a horizontal surface in front of the wall.

The

exposed subgrade soils should be expeditiously inspected, approved and protected from
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19 CLOSURE

Engineering analysis and preparation of the foundation design report was conducted by and Dr.
Sydney Pang, P.Eng. and Ms. R. Palomeque Reyna, P.Eng. The report was reviewed by P. K.
Chatteriji, P.Eng., a Designated Principal Contact for MTO Foundations Projects.

THURBER ENGINEERING LTD.

Thurber Engineering [td.
Roeio Palomeque Reyna, P.Eng.
Geotechnical Engineer

Sydney Pang, P.Eng.,
Associate, Senior Project Engineer

P.K. Chatterji, P.Eng.
Review Principal
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TABLE 1 -Point Load and Unconfined Compression Test Results
Hurontario Street South Access Road

interred
_HAR-02 DEPTH 1s50 ucs Rock Type
FT. | IN (m) |1s (MPa}| (MPa) | (MPa) Inferred UC Test Average
]
RUN #1 18 6 564 | 2321 ! 1.969 | 47.26 lsillstane RUN#1: N
B 20 11 6.38 0.000 0.000 3.00 ishale AVERAGE | MAX MIN
- 23 5 714 | 0428 T 0463 | 1112 lshale, sillstone  |Shale 3.00 3.00 3.00
22 g9 6.93 0.000 : 0.000 3.00 lshale Siltstone 47.26 47.26 47.26
Shale/Siitstone 1%.12 11.12 11.12
Limestone
RUN #2 23 9 7.24 0.674 0.750 18.01 |shale, silisione RUN #2:
. 24 1% 7.59 0.G00 0,000 3.00 ishale, siltstone Shale 3.00 3.00 3.00
25 11 7.90 0.557 0.528 12.68 |shale, siltstone Siltstone 43.45 43.45 43.45
26 4.5 8.04 0.000 0.000 3.00 |[shale Shale/Siltstone 11,23 18.01 300
27 9 8.46 1.508 1.810 43.45 |silistone Limestone 92.95 92.95 . 92.95
24 G 7.54 5.000 3.873 92.95 |limestone
SUMMARY AVERAGE MAX MIN
Shale 3.00 3.00 3.00
Siltstone 45.36 47.26 43.45
Shale/Siltstone 11.20 18.01 3.00
. Limestone 92.95 82.95 92.85
HAR-04 DEPTH Inferred Rock Type
Is50 ucs
FT. IN. (m) |!s{MPa); (MPa} | (MPa) Inferred UC Test Average
]
RUN #1 20 5] B8.25 0.000 0.000 3.00 |shale RUN #1:
AVERAGE MAX MIN
Shale 3.00 3.00 3.00
i Siitstone
Shale/Siltstone
Limestone
RUN #2 30 5 9.27 | 1039 | 0806 | 21.73 |imestone RUN #2: .
o 30 9 937 1.451 1.487 35.68 ishale Shale 35.69 35.69 35.68
30 1 9.42 7.798 | 6.041 | 144.97 ishale, sillstone  |Silistone o
_ - 32 2 9.80 0.380 0.356 8,55 ishale, siltstone Shale/Siltstone _ 7678 144.97 8.55
33 6 @ 10.21 0.288 0.310 7.45  Jlimestone Limestone 12.96 21.73 7.45
R 8_ | 1057 | 0326 | 0404 | 8.70 limestone
SUMMARY AVERAGE MAX MIN
Shale 19.35 3569 | 300
- Silistone n
. ! Shale/Siltstone 76.76 144.97 8.55
Limestone 12.98 21.73 7.45




TABLE 1 -Point Load and Unconfined Compression Test Results
Hurontario Street South Access Road

HAR-05 DEPTH inferred T Rock Type
1s50 ucs
FT. IN. {m) {ls(MPa}| (MPa) | (MPa) Inferred UC Test Average
|
RUN #1 1 32 10.00 0.501 0.501 12.03 ishale, siltstone RUN #1: i
AVERAGE | MAX MIN
Shale i
Sitstone “
Shale/Siltstone 12.03 12.03 0.00
Limestene
! t
RUN #2 33 9 10.29 0.844 0.840 20.15 |shale RUN #2:
34 10 10.862 7.200 5.081 122.19 Himestone Shale 20.15 2015 20.15
34 11 10.64 4,085 3.875 93.00 |limestone Silistone
35 11 10.95 0.000 0.000 3.00 |[shale, siltstone Shale/Siltstone 6.88 10.76 3.00
37 7 11.46 0.401 0.448 10.76 |shale, siltstone Limestone 107.60 122.19 93.00
SUMMARY AVERAGE MAX MIN
Shale 20.15 20.15 20,15
Silistone
Shale/Siltstone 8.60 12.03 3.00
Limestone 107.60 122.18 93.00
HAR-07 DEPTH interred Rock Type
1550 ucs
FT, IN. {(m} |lIs(MPa}| (MPa) | {MPa) Inferred UC Test Average
RUN #1 36 1 11.00 0.800 0.566 13.58 |limestone RUN #1:
37 5 11.40 0.000 0.000 3.00  [shale, siltstone AVERAGE MAX MIN
38 4 11.68 0.000 0.000 3.00  |shale, siltstone Shate
39 4 11.99 0.000 0.000 3.00 [shale, siltstone Siltstone 82.40 62.40 62.40
38 2 11.63 2.600 2.600 62,40 |siltsione Shale/Siltstone 3.00 3.00 3.00
Limestone 13.58 13.58 13.58
RUN #2 40 0 12.19 (.200 (.000 3.00 |[silistone RUN #2; B
- 41 4 12.60 1.176 1.182 28.37 |silistone Shale
. 41 10 12.75 1.319 1.626 39.04 |sillstone Siltstone 23.47 38.04 3.00
42 7 12.98 0.000 0.000 3.00 [shale, siitstone Shale/Silistone 3.13 3.38 3.00
43 3 13.18 0.600 0.000 | 3.00 |[shale, siitsione Limestone
44 8 13.81 | 0.119 | 014t | 3.38 |[shale, siitstone
SUMMARY AVERAGE MAX MIN
_ Shale :
Siltstone 33.20 62.40 3.00
Shale/Silistone 3.06 3.38 3.00
Limastone 13.58 13.58 1 13.58
! %




TABLE 1 -Point Load and Unconfined Compression Test Results
Hurontario Street South Access Road

HAR-10 DEPTH Inferred Rock Type
Is50 ucs
FT. IN. (m} |Is(MPa}| (MPa) | (MPa) Inferred UC Test Average
] I
RUN #1 22 5} 6.86 1.044 .934 22.42 siltstone RUN #1:
AVERAGE MAX MIN
Shale
Siltstone 22.42 22.42 22.42
. Shaie/Siltstone
Limestene
RUN #2 24 7 7.49 5.212 5.442 130.61 [limestone RUN #2:
26 3 8.00 0.557 0.528 12.68 |shale, siltstone Shale 3.00 3.00 3.00
28 5 8.05 0.000 0.000 3.00 ishale Siltstone
27 4 8.33 0.000 0.000 3.00 ishale Shale/Siltstone 12.68 12.68 12.68
Limestone 130.61 130.61 130.61
SUMMARY AVERAGE MAX MIN
Shale 3.00 3.00 3.00
Siltstone 22.42 22.42 22.42
Shale/Siltstone 12.68 12.68 12,68
Limestone 130.61 130.61 130.61
HAR-15 DEPTH inferred Rock Type
is50 ucs
FT. IN. (m) |is(MPa)}| (MPa) | (MPa) Inferred UC Test Average
RUN #1 30 9.14 0.418 0.458 10.98 |shale, siltsione RUN #1:
30 11 9.42 0.000 0.000 3.00 |shale AVERAGE MAX MIN
31 8 9.65 1.129 (.971 23.31 |shale, siltstone . |Shale 3.00 3.00 3.00
32 10.5 10.02 2.961 2.832 63.17 |sillstone Siltstone 63.17 63,17 B63.17
Shale/Siltstone i7.15 23.31 2331
Limestone
RUN #2 33 il 16.21 (.000 0.000 3.00  Ishale, siltstone RUN #2:
B 34 4 10,48 4.082 3.415 81.96 |limestone/shale  |Shale .
. 35 15 11.05 4.832 4.402 105.65 |sillstong Siltstone 105.65 105.65 : 105.65
36 5 11.10 | 0.339 0.412 8.89 |shale, siitstone ShalefSilistone 28.36 72.19 3.00
37 B 11.43 3.008 | 3.008 72.19 |shale, siltstone  |Limestone 86.11 86.11 | 86.11
37 8 11.48 3.501 3.588 86.11 |limestone
B SUMMARY | AVERAGE | MAX MIN
_ Shaie 3.00 3.00 3.00
Silistone 84.41 105.65 63.17
Shale/Siltstone 23.87 7219 3.00
_ Limestone 86.11 86.11 86.11
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SQILS

CLASSIFICATION
Boulders

Cobbles

Gravel

Sand

Silt

Clay

PARTICLE SIZE
Greater than 200mm
75 to 200mm

4,75 to 75mm

0.075 to 4.75mm
0.002 to 0.075mm

Less than 0.002mm

VISUAL IDENTIFICATION
same

same

5 to 75mm

Not visibie particles to Smm
Non-plastic particles, not visible to
the naked eye

Plastic particles, not visible to

the naked eye

2. COARSE GRAIN SQIL DESCRIPTION (50% greater than 0.075mm)
TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 to 20%
Adjective (e.g. silty or sandy) 20 to 35%
And (e.g. sand and gravel) 35t0 50%
3. TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPTV'N’
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 12t025 204
Firm 25 to 50 4108
Suff 5010 100 8to 15
Very Stiff 100 to 200 5t 30
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
2} Field Insitu Vane Testing
3} Laboratory Vane Testing
4) SPT value
5) Pocket Penetrometer
4, TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT*N” VALUE
Very Loose Less than 4
Loose 410 10
Compact 10 to 30
Dense 30 to 50
Very Dense Greater than 50
3. LEGEND FOR RECORDS OF BOREHOLES
SYMBOLS AND SS  Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wali Piston Sample
FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core 5C Soil Core
Undisturbed Shear Strength
Sensitivity =
Remouided Shear Strength
X Water Level
Coer Shear Strength Determination by Pocket Penetrometer
(i) SPT ‘N’ Value Standard Penetration Test ‘N’ Value — refers to the number of blows frem a 63.5kg hammer free faliing a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
{2) DCPT Dynamic Cone Penetration Test — Continuous penetration of a 30 mm outside diameter, 60° conical

steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point inte undisturbed ground.



UNIFIED SOILS CLASSIFICATION

MAJOR DIVISIONS g‘?ﬁlggL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS Sw Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY SP Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
sC Clayey sands, sand-clay mixtures.
ML Inorganic siits and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (W <30%).
GRAINED Wi < 50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W < 50%).
oL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
W > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE

COAL
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ONTMT4S 2311.GPJ

Ministry of A
Transporlalion . l
Qntarg T
RECORD OF BOREHOLE No HAR-01 10F1 METRIC
G.W.P__ 21070500 LOCATION Hurontario St South Access Road N 4 B32 074.981 E 290 D10.463 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE __Solid Stem Augers COMPILEDBY _ g5
DATUM _Geodetic DATE 2007-11-10 - 2007-11-10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFIE SAMPLES o 4-3 RESISTANCE PLOT AATURAL REMARKS
'-': 0 I PLASTIC e Sl *:E
5|« o |23 3 P 9 0 @ 10 [ ome W) 58 GRAIi -
= [ z w
ELEV ESCRIPTION SlEl 8] 2|28 & [sHEARSTRENGTH kPa “F . Ll 7% ISTRIBUTION
DEPTH HEIRNEIEE: I O UNCONFINED  + FIELDVANE . v (%)
== Z[E2]| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
192.1 w 20 40 60 80 110G 20 40 80 km2 |er sa s1 CL
o4 TOPSOIL: (80mm) Va 192
Silty CLAY, trace lo some sang, trace 1 $5 24 [}
gravel, occaslonal rooflels
Very SHif
191.3 Brown to Matlied Brown-Grey
0.8 \fFILy / i%7
; A 2 | ss | s
Silty CLAY, some sand. trace gravel f/' 191 o
Hard 5¢/
Moltled Brown-Grey '/ {,5
(TiLL) 157
A 3 | 55 | s © pgdq 117 53 29
s
77 450
K
Fi
¥
¥ 190
180.8 o
23 SILT, some sand to sandy, lrace '1 4| ss | & o
gravel, trace clay X8
Very Dense Ky
Brown -
891 (TiLL) L 1.
30 Highty weathered, (hinly bedded, 85 | s0f 189 =
reddish brown SHALE 150
188
s5 | 100/ ° D 8 68 24
450
187
186.3
5.8 END OF BOREHOLE AT 5.79m
UPCN AUGER REFUSAL.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
3 3. Numbers refer to P,
X Sensitivity ’5%5 (%) STRAIN AT FAILURE
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inisiny of r-
ransportalion
Ontario
RECORD OF BOREHOLE No HAR-02 10F 1 METRIC
GW.P_ 21070500 LOCATION Huronlario St. South Access Road N 4 832 082 073 E 280 015.967 ORIGINATED BY _GA
HwWry 40 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY E5
DATUM _Geodetic DATE 2007-10-16 - 2007-10-16 CHECKED BY RPFR
DYNAMIC CONE PENCTRATION
SOl PROFILE SAMPLES ® ‘"lj RESISTANGE PLOT NATURAL . REMARKS
’LI;! 0 by PLASTIC MOISTURE L - T
= wlgs3| & 20 40 60 80 100 YT comer M| 28 &
2|5 wl=g] 2 e O L we w wo | 58 | cramsie
“lg| ¥ 21251 @ |SHEARSTRENGTHKPa I N
ELEY DESCRIPTICN |2 2lz21 & ————— DISTRIBUTIO
DEPTH A EIRS | 286] £ [O UNCONFINED  + FIELD VANE Y %)
=1z Z|ZO| @ |e QUICKTRIAKIAL X LABVANE | WATER CONTENT (%)
1938 m 20 40 B0 80 100 20 40 &0 knm 3 |GR sA 1 cL
BB TOPSOIL: (50mm) —
: 1| 85§ 6w
Sitty CLAY, trace sand, lrace gravel, 3]
occasional rootlats 40
Hard
5931 {FILLY
0.8 3
SAND and GRAVEL, trace sil, race 2|185] 7 193 o B 47 14
ciay (St+CL}
Compact to Very Dense
Brown
Moist
(FILL}
3 58 18 192 ]
4| ss | 3 o
191
190.8
30 Silty CLAY, some sand, occasional 5?%
roctlels s | ss | o le— o 15 53 24
Very Stff ta Hard ;‘?%
Dark Grey to Brown ﬁ/ﬁ
(TILL) et
5*4% 190
Wi
9t
7
A
et h A
- ;
o
f/;
P 6 | ss | 100
’fé?’ 189 =
7%
188.7 o
5.2 Highty to moderately weathered, thinly o
bedded, reddish brown SHALE wilh Fi
oceasional green sillstone and 2 RUM 1#
fimestone interbeds TCR=100%,
Coring started al 5.5m 188 SCR=45%,
5 ROD=20%,
; ; UCS=10MPa
Green siltstane interbeds at 5.66 to 1 | rRUN 5 (Shate/Siltstone)
5.72.557,6.22, 64510 6.65, 6.73 t0 {05 © 47 MPs
6.78 and 6.88 {0 6.23m 10 {Siltstone)
Limeslone inlerbaeds at 6.20 and 6.55m
Highly broken zones at 5.99 lo 6.10,
6.4510 6.65 and 6.73 10 6.78m 187 5
Horizontal joints at 5.68 to 5.72, 5.84, RUN 2
5.87, 5.97, 6.05, 6.07, 6.12, 6.17, 6.22, 0 TCR=100%,
€.35, 6.45, 6.65, 6.68, 6.71, 6.73 and SCR=100%,
&9tm 0
RAD=100%,
W-‘eak 1o s.‘.lrong UCS=10MPa
Siltstone interbeds at 7.16, 7.29, 7.54, 2 | RUN 0 (SnateiSiltstone)
7.62, 7.70, 7.85, 7.87, 8.00, 8.13, 8.23, 186 UCS = 43 MPs
8.26, 8.31 and 8.46 lo 8.53m 0 (Sltstone)
Limestone inlerbeds al 7.11, 7.24, UCS =92 MPa
7.24, 7.54 and 7.80m 0 (Limeslone)
185.3
85 END OF BOREHOLE AT 8.55m.
BOREHOLE OPEN AND WATER
LEVEL AT 4.27m UPCN
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTCONITE GROUT TO SURFACE.
3 3. Numbers refer to 2
+ 7%

Sensilivity

15405
]

{%) STRAIN AT FAILURE
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%_dinislry ng ) .-.
ransporiation
Ontario - a
RECORD OF BOREHOLE No HAR-03 10F1 METRIC
GW.P.__ 21070500 LOCATION Hurgntari 51 South Access Road N 4 832 D80.604 E 290 024 551 ORIGINATED BY Ga
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY _ £5
DATUM _Geodetic DATE 2007-19-10 - 2007-10-1¢ CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 " ; RESISTANCE PLOT o AL . ':E REMARKS
= w|2Z| 8 2 40 60 s we (W ZET wr| EF &
Sle w2l 5 bl L. 1 wa w we| 28 | cramsee
Ll | B 2|8 8] © [SHEARSTRENGTHKP;
ELEV DESCRIPTIGN ™ L | ZIZ g e DISTRIBUTION
DEFTH g 5| e 128 < 1O UNCONFINED  + FIELD VANE Y %)
B2 Z1EC] @ |o auckTrRiAxaL x LaBvang | WATER CONTENT (%)
193.7 ul 20 40 80 80 100 20 40 80 KWm3 [GR SA S CL
ST\ TOPSOIL: (80mm) =
SAND, lrace silt, lrace gravef, 1 85 42 ©
accasional roctlets, occasional asphalt
al 0.61m
1929 penge 193
] Brown /
{FILL) 2 ss a o
SILT, trace to some sand, trace
gravel
192.2 Compacl
135 \Bmwn J
192
(FiLL) alss | 1o ) 5 83 12
SAND, fine 10 medium grained, some (S1+0L)
sill, frace clay, Irace gravei
191.4 Compac! g
23 Brown / 4
(FIEL) 41 ss | 2 o
SiLT, trace sand, trace gravel N ] 191
Compact (o Dense TT
Brown &4
{TILL) B 3
190.3 ¥4 5 | ss | 17 °o
34 Silty CLAY, some sand, occasional ;4 Z
roctlats ff;
Very SUf ta Hard 2z 190
Dark Grey ta Moltled Brown-Grey iéﬁ
(TILL} ;;f
4% h 4
1% -
7
%
’ﬁé 189
[4]
ﬂ?"ffﬁ sl Ha f 20 60 19
gg/
188.5 i
5.2 Highly weathered, thinly bedded, =
reddish brown SHALE
188
7 55 100/ [=3
150
187
186.4
73 ENO OF BOREHOLE AT 7.32m
UPON AUGER REFUSAL.
BOREHQLE DRY AND OPEN TO
€.10m UPCN COMPLETION.
Piezometar instalation consisls of
19mm diameter schedule PVC pige.
WATER LEVEL READINGS:
DATE DEPTH{m) ELEV.(m)
Oct 18/07 42 188.5
MNov 1507 4.2 189.5
+ 3. x 3. Numbers refer to -

Sensilivity

20 .
: ‘-5‘{1%5 {%) STRAIN AT FAILURE



CNTMT4S 2311.GPJ  2/5/08

Ministry of f
Transportation . l
Onlario THU~E
RECORD OF BOREHOLE No HAR-04 10F 2 METRIC
GW.P.__ 21070500 LOCATION Hurontario $1. Scuth Access Road N4 832 092.354 E 290 026.159 ORIGINATED BY _Ga
HWY 401 BOREHOLE TYPE _ Solid Slem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-15 - 2007-10-15 CHECKED BY RPR
DYNAMIC CONE PEMETRATION
SOIL PROFILE SAMPLES E g RESISTANCE PLOT mase " . - REMARKS
2] MOISTURE. [
E w|gE| 8 20 40 80 ag agp P TRy wer| B &
2|5 2122] 2 L : . . L wp w wi | 2 ¥ ] GRAINSIZE
ELEV BESCRIPTION Ple| g 2|26 g SHEAR STRENGTH kPa o DISTRIBUTION
DEFTH 2 2| £ |28 < | O UNCONFINED  + FIELD VANE y )
EZE [ ZC| B |e QUCKTRIAXIAL X LABvVANE | WATER CONTENT (%)
1655 w 20 40 80  BG 100 20 40 80 km3 |GR SA SI CL
D01~ TOPSOIL: (00mm) i =
Silty CLAY, trace to some sand, trace 1 S8 =] G
graved, occasional roollets
Hard
Brown
{FILL) 195
2 88 51 ]
194.3
15 SAND, fine to medium, trace silt,
{race clay ¥
Dense 3|88 38 = 194 o
Brown
{FILL}
4 S8 30 o
2 86 14
193 (SI+CL)
5 55 e} o
192
191.3
4.6 f'ihy'erLAY. some sand, trace gravel 422 8 35 50/ a
ar 27 —rs0-] (A
Mottled Greenish Brown-Grey ,ﬁ‘; : 19 ’ b 1% 52 29
(TILL) %%
179
r%/
]
v
1]
HEA
[
97
Reddish Brown ;,/;5 180
189.6 we
6.1 Highty o moderately weathered, thinly ss | sor o
bedded, reddish brown SHALE with
occasional green sillstone and clay e
seams
Uimestone interbeds at 9.37 to 8.40,
9.55, 9.78 and 16.26m 188
Fl
Coring started al 7.6m 5 RUN 1#
Sittstone interbeds at 7.67, 8.00, 8.23, 128 TCR=100%,
8.38,8.42,8.53, 8,56, 8.76 and 8.81m SCR=57%,
Clay seams at 8.18 and 8.61m 2 ROD=38%,
Highly broken zones at 7.8210 7,75 UCS=3MPa
and 9.04 t0 9.14m RUN 4 (Shale)
Horizontal joints at 7.75, 7.82, 7.87,
7.80, 7.98, 8.03, 8.28, 8.36. B.41, 8.43 6
and 8.46m 187
5
Grey imestone interbeds 2 RUNgZ# .
Weak 1o strong TCR=100%,
SCR=80%,
¢ {rop=acw.
. 5 UCS=gMP
Siitstone inlerbeds at 9.25 to 9,32, RUN 188 o nverage a
Continued Next Page

43 e Numl?gr:s refer to
Sensitivily

20

WS 1) STRAIN AT FAILURE




12112107

ONTMT4S 2311.GPJ

Ministry of o
Transportalion . l
Ontario Teiman
RECORD OF BOREHOLE No HAR-04 20F2 METRIC
GW.P,  2107-05-00 LOCATION Hurontario St. South Access Road N 4 532 092,354 E 290 026.159 ORIGINATEDBY A
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geogelic DATE 2007-10-15 - 2007-10-15 CHECKED BY RPR
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % g RESISTANCE PLOT e AR Lo . REMARKS
@ MOISTURE X
= P g A 2 40 60 8y 100 (MY gmn  wr| B3 &
Z161 W 2ZE] = ' . wp w we| 2% | GRamsize
ELEY t o a. &1 = 0 8 SHEAR STRENGTH kPa e O DISTRIBUTION
BEFTH DESCRIPTION HEIRREEEE: < |© UNCONFINED  + FIELD VANE y %}
ez FIEY| & 1o OUCKTRIAXIAL X LABVANE | WATERCONTENT (%)
Continued From Previoys Page . 20 40 60 & 100 0 40 60 kwm3 |GR sa S CL
94010 8.47, .60, 2.88, 10,06 lo P alerelone]
10,13, 10.16, 10.19 and 10.21 0 (Siltstone)
UCS = 36 MPa
o {Umestona)
185.2
10.6 END OF BOREHOLE AT 10.64m.
BOREHOLE OPEN TQ 10.64m AND 185
WATER LEVEL AT 1.83m.
BOREHOLE BACKFILLED W{TH
BENTONITE GROUT TO SURFACE.
+3 3 3. Numbers referto 15_;‘?_5 . o
X (%} STRAIN AT EAILURE-

Sensilivity . 10



ONTMT4S 2311.GPJ  2/5/08

Ministry of |
Transportation . l
Ontario -
RECORD OF BOREHOLE No HAR-05 10F2 METRIC
G.W.P.__ 21070500 LOCATION Hurontario §t. South Access Road N 4 832 098 165 £ 290 038.959 ORIGINATEDBY _GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY _ £5
DATUM _Geodetic DATE 2007-10-16 - 2007-10-16 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 2 RESISTANCE PLOT i “w o " REMARKS
=gy 7} MOISTURE. [
E o |zsEl B 20 40 60 80 100 ™ cowmw  WMT| 8 &
Ss @1x2] =z s W M. wp w wo| 5% | cransize
ELEV DESCRIPTION f'_- o | & 2 2 & 8 SHEAR STRENGTH kPa o4 DISTRIBUTION
DEPTH RIFTI0 18| £ | 5|33 £ |o unconFNED  + FiELDVANE . Y %)
== F|ZO] @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
195.7 o 0 40 B0 80 100 2 4 60 awim 3 [or sa s oL
& TOPSOIL: (B0mm)
SAND, some silt, trace clay, trace 1 88 35 =]
gravel, occasional rootlets
Dense
Brown 196
Moist
(FILL) 2|55 | 25 o
1952
1.5 SILT, clayey, some sand .
’ 185
Very stiff 1o hard 3 ss 45 a
Brown
Moist
(FILL)
4 88 18 =] 1 18 68 15
194
193.5
39 SAND, fine to medium grained
Compact 5| ss | 18 o
Brown
Maist
{FiLL} 193
152.1
4.8 Silty CLAY, some sand, trace gravel, 192
oceasional rootiels
s 3 85 14 Q
191.5 Dark Grey to Reddish Brown
5.2 [FILL} r'g;/
Silty CLAY, some sand, lrace gravel 5;2
Hard :2? ¥
Moltled Brown-Grey 75 = 191
(TILL) 457
7
cobbl %9
es (] 7 | ss | sor o b 4 25 5
9% 50
%
180.0 A ,
6.7 Highly to moderately weathered, thinty [ —— %
bedded, reddish brown SHALE with
occasional green siilstone interbeds,
occasional limestone interbeds and
clay seams
8 | 85 | 100/ 589 )
150
Fl
Caring started at 8.5m RUN 1
188 ' TCR=100%,
SCR=58%,
5 |ROD=s2%,
Siltstone interbeds at 8.94, 912, 9.25 UCS=12MPa
. g 4 1 RUN o 1
9.32, 9.65, 9.80 and 10.07m {Shale/Sillstone)
Limestone inlefbeds at §.37, 960 to 5
9.63 and 5.75m 187
Clay seam at 9.96m
Hisghly brok 96010965 5
Conlinued Nex! Page R
+3 w3, Numbers referto

Sensitivity

20
S ) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  12M2/07

Ministry of |
Transpartation . l
Ontaria T
RECORD OF BOREHOLE No HAR-05 20F2 METRIC
G.W.P._ 21070500 Huyrontarip St. South Access Road N 4 832 098.165 £ 250 038.959 ORIGINATED BY GA
HWY a0 BOREHOLE TYPE  Sold Stem Augers COMPILED BY ES
DATUM _Geodstic 2007-10-18 - Z007-10-16 CHECKED BY PR
DYNAMIC CONE PENETRATION
SOIL PROFILE z Y  |RESISTANGE PLOT -
el = Pushc WA oo - T REMARKS
b w12 & 8 2 40 8 80 100 " gea 7] B &
RN I A £l 3 Y X : ! . wp w we| S ¥ | GRansizE
Llim| & S12a| @ |SHEARSTRENGTH kPa
ELEV DESCRIPTION g (29| ¢ —_— DISTRIBUTION
DEFTH 213 P Z|38| £ |© unconFINED  + FIELDvane %)
£z 2% @ |e quickTRIAXIAL X 1ABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 EO B0 100 20 40 &0 GR 5A 51 Ci
and 8.80 to 9.86m e RUN 2#
Hafizontal joints al 8.56, 8.94, 8.97, TCR=100%,
.02, 9.6C, 9.63, 9.70, 9.75, 9.78, 9.83, SCR=100%,
Sy o red o resh, i RAD=100%.
ightly weathered to fresh, thinly -~
bedded, weak, reddish frown SHALE 186 (ghc;,;}zompa
cccasional sill slone and limestone UCS = 8 MPa
interbeds (Shale/Sillstone)
Siltstona interbeds at 10.06, 10.11, UCS = 107 MPa
10.36, 10.74 10 10.77, 11.07 10 11.13 {Limestone}
185.1 and 11.56 10 11.58m
118 Limestone interbeds at 10.46, 10.62,
10.72 and 11.13m
END OF BOREHOLE AT 11.58m.
BOREHOLE OPEN AND WATER
LEVEL AT 2.74m UPON
COMPLETION,
Piezometer installation consisls of
18mm diameter schedule PVC pipe.
WATER LEVEL READINGS:
DATE  DEPTH{m) ELEV.{m)
Nav01/07 5.8 180.9
Nav 1507 5.7 181.0
+3 w3, Numbers refer to

Sensitivity

- -
‘5%“5 (%) STRAIN AT FAILURE



12MH2/07

Ministry of f
Transparlation . .
Ontario

ONTMT48S 2311.GPJ

ha L ]
RECORD OF BOREHOLE No HAR-06 10F1 METRIC
G.W.P.__ 21070500 LOCATION Hurontario $t. South Access Road N 4 832 110,692 E 290 044 337 ORIGINATED BY GA
HWY 401 BOREHOLE TYPE _ Sciid Stem Augers COMPILED BY _ ES
DATUM _Geodelic DATE 2007-10-18 - 2007-10-18 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W T ANeE PLOT e wren o | rewars
[~ = 2 i LT wosuae  MURE & a
5 w g ot %] EIO 4|0 €0 BO 100 CONTENT z 8
S| E L o | =z L + . wp w wi| 2% | GRANSIZE
ELEV DESCRIETION > | & 7 g g g SHEAR STRENGTH kPa DISTRIBUTION
BEFTH s[s| F 21238 | £ [O UNCONFINED  + FIELDVANE Y %)
El= Z|E°) L |e ouckTRiaAL x tagvane | WATER CONTENT (%)
1972 w 20 40 60 80 100 20 40 €0 kwm? |GR SA SI cL
0.8 ASPHALT: (125mm)
0.1 197
SANG and GRAVEL, race clay 1| ss| 43
Dense lo Compact . >
Erown
Moist
{FILL)
27
195.9 2] ss . o 45 9
12]  SHALE, highly wealhered, very stif, (Bh+CL)
reddish Brown
(FILL)
3 85 20 o
195
4 38 17 o
194.1
30 Silty CLAY, some sand, trace gravel 194
Stitf
Motiled Reddish Brown to Brown 5| %8 12 °
(FILL)
193
19256
45 Sity CLAY, some sand, trace gravel jg:j
Hard %
Brown to Moltled Brown-Grey f?; 688 | ob—i 4 noa7 8
(YILL) ;; 4
sz 192
497
L]
%%
Hets
2%
? Z
,/ﬂj;; 191
HAd 7 | ss | a °
w)/;ﬁ
LY
i
A%
,4’4/
i%7
i
ke
ﬁj 180
1)
il
Vi
M)
ﬂ/f
,4; 87185 | 35 o
%
1891 7
1884 Highly wealhered, thinly bedded, ] 189
8.2 reddish brown SHALE
END OF BOREHOLE AT 8.23m
UPON AUGER REFUSAL.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE T0 0.9m, CONCRETE
TO 0.3m AND COLD PATCH TO
SURFACE.
To20
+3. % 3. Numbers reler to - ,15¢_5

Sensitivily C o (%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ 2/5/08

B Ministry of A
Transportation . .
Qrlarg T an
RECORD OF BOREHOLE No HAR-07 10F 2 METRIC
G.W.P___ 21070500 LOCATION Hurontario St, South Access Road M 4 832 107.251 E 290 047.966 ORIGINATED BY _Ga
HWY 401 BOREHOLE TYPE __Sdlid Stem Augers COMPILEDBY _ ES
DATUM _Geodeiic DATE 2007-10-18 - 2067-10-19 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o Y IRESISTANCE FLOT — REMARKS
) 4 PASTC wous | 'E
5 o |2 % & 26 40 60 80 100 L COMTENT sl = 0 &
Iy al=g] = e S L wp w wj 2% | cramsie
ELEV adim| ¢ 212581 9 |SHEAR STRENGTHkPa
DESCRIFTION iy - |lzgi 2 Py DISTRIBUTION
BEPTH =15 & >|adt £ [0 UNCONFINED  + FIELDVANS Y %)
£l (2 1 O [e cuckTRiaxar x Lapvane | WATER CONTENT (%)
197.0 i 20 40 60 B0 10 20 40 &0 km 3 |GR SA SI GL
g-? ASPHALT: (110mm) 197
’ SAND and GRAVEL 1185 | #1 o
Dense
Erown
(FILL)
196.0 2 gg 16 106
11 Sty CLAY, trace 10 some sand, trace
gravel
Very Stiff ta Stiff
Reddish Brawn
(FILL)
Layer of highly weathered, reddish I T o
brawn SHALE (1.5m thick) 195
4 55 11 o
sand, occasional shale fragment 194
5188 12 Lo 2 25 57 16
193
192 5
48] Sity CLAY, some sand ;fﬁ
Hard 3;; [ ss| 4 o
Brown ,fﬁ
(TILL) 7 192
77
r//
r?/’:j
2
%
AV
a/;/‘
i
w
,&,.
875 191
Occasional silt seam 24/’
Occasional iron oxidized staining Hod 7 | S8 | &1
Brown to Moltled Brown-Grey :é? - 2 s
7
57
157
¥ ,;',/‘ 190
b
i
o
e
%
ag,/
] s | ss | e o
:é/ hrlo1
i 189
e
i
1]
7%
[ /I
A
.-f/
7
54
?%
/2& 168
Possible sand seam at 9.1m (/}' 2155 1100/
187.6 [ 100
9.4 Maderately wealhered lo fresh, thinty =]
bedded, weak to slrong, reddish
brown SHALE with oceasional green
siltstone interbeds and grey imestone
Continued Nexl Page -
+2 % 3. Numbers refer to

Sensilivity

w0
: 15*3,’3'5 {4) STRAIN AT FAILURE




1212007

ONTMT4S 2311.GPJ

Ministry of M
Transponalion . l
Onlario Reepimny
RECORD OF BOREHOLE No HAR-07 20F2 METRIC
G.W.P.__ 2107-0500 LOCATION Hurontario St. South Access Road N4 832 107.251 £ 260 047.956 ORIGINATED BY GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodelic DATE 2007-10-1% - 2007-10-19 CHECKED BY RPR
DYNAMIC CONE PENETRATICN
S0OIL PROFILE SAMPLES & lél RESISTANCE PLOT s - s - REMARKS
EZl S T MOISTURE wr] B 5 &
= wnlg g o 20 40 60 80 100 Lt CONTENT z 2
=1 wl=2] z ' et wp - w| ¢ | cramnsize
EtEV Llm | @ 2251 © [SHEAR STRENGTH kPa
LE DESCRIFTION == |28} £ Fomr e ey DISTRISUTION
DEPTH z|3 [y 135 < | O UNCONFINED + FIELD VANE ¥ %)
== ZIEC| @ e CUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 @0 km3 |or sa 81 oL
Highly wealhered, thinly bedded, very 187
weak, reddish brown SHALE
Fl
) RUN 1#
Coring started at 10.7m 5 TCR=100%,
186 5 sc:R:as'za.
Sillstone interbeds at 10.67, 11.00 to RQD=65%,
11.05, 1113, 11.18, 11.23, 11,25, RUN o UCS=3MPa
11.30, 11.38, 11.53 ¢ 11.58, 11,68, (Shale/Sitstane)
UCS = 62.4 MPa
12.02 ang 12,19m {Siltstone)
Limestone interbeds at 11.15, 11.30 © UCS = 13 MPa
and 11.683to 13.68m {Limestona)
Highly broken zones al 10.67 to 185 2
10.97m RUN 2#
Horizontal joints at 11.00, 11.07, 11.13, 0 TER=100%,
11.20 and 11.25m SCR=100%
0 -
Sitstone interbeds at 12,14 to 12.29, ROD=100%,
12,40, 12.42, 1255 to 12,65, 12.73 1o RUN o UCS=3MPa
12.83, 12.83 to 12,88, 13.0% ta 13.11, ' (Shale/Ststone)
84 UCS = 33.2 MPa
13.18, 13.36 and 13.39m (Siitstone)
; A Q
Limestone interbeds al 12,50 and UCS =13 MPa
12.88m {Umestone)
183.3 ]
137 END OF BOREHOLE AT 13.72m.
BOREHOLE OPEN UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE TC 0.8m, CONCRETE
TO0.15m AND COLD PATCH TO
SURFACE.
+ 3 % 3. Numbers referto

Sensitivity

20 -
‘5%5 (%) STRAIN AT FAILURE




12112/07

ONTMT4S 2311.GPJ

Ministry of
Transporiation

Onlario THUREn
RECORD OF BOREHOLE No HAR-08 10F 2 METRIC
GW.P__ 21070500 LOCATION Hurontaria St. South Access Road N 4 832 118,929 E 250 057.007 ORIGINATED BY Ga
Hwy 4 BOREHOLE TYPE _ Sqiig Stem Augers COMPILED BY MFA
DATUM _Geodelic 2007-09-14 - 2007-09-14 CHECKED BY RPR
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES w E RESISTANCE PLOT . REMARKS
o] PLASTIC TURAL LIGuAD = E|
el 3 MOISTURE wr] = I 2
5 algd] & 20 40 100 MM cowmr  MWTE S5
dig YiZEl =z P EE we w wol 3% | oramsze
ELev Elel e | 3|es 2 [SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH DESCRIPTION I3[ 7| 3138 & [o wncowmned  + FeLovane . %)
cl= Z|EC[ T |o oUKTRIAGAL x LABVANE | WATER CONTENT (%)
1965 w 20 40 100 20 40 &0 GR SA Sl CL
Al JOPSOIL: (100mm =
Fine grained SAND, occasional sit, 85 16 o
occasional gravel
195.9 Compact 105
0.7 Brown
Maist
(FILL} 58 | 15 ©
Sitty CLAY, race sand, occasionat
rocllets
Very Stff to Stiff
Dark Grey 185
(FILL}
Layer of highly weatherad, reddish 58 1 °
orown SHALE {700mm)
sand, occasional shale fragments
Reddish Brown (o Brown
S8 | 8 194 = 1 29 55 23
Cecasional iren oxidized stains
S8 | 8 o 2 33 40 19
193
192.0
4.8 Sity CLAY, with sand, trace gravel :g 192
) ¥
Stiff to Harg é/ S5 1 d—H 2 40 45 13
(TiLL) *?%
%%
%7
A
‘/}555 191
Ky
r//
M
//“
i ¥
aa -
2%
%7 55 | 28 o 2 30 4 22
42 190
oz
A
7%
A
w5
/‘
1%
;;4/“
ot 188
Brown lo Reddish Brawn j/
755
5 88 | 57 o b+ 16 26 43 15
2
5t
7z
%
Y
A
:’4//’ 188
5y
%7
v
2%
i
%5 $5 | a0 o
”}/ 187
%%
186.8 o7
Conlinued Next Page

Numbers refer to*
Sensitivity .

(%) STRAIN AT FAILURE



1212107

ONTMT4S 2311.GP4

Ministry of
Transportation

Ontatic T s
RECORD OF BOREHOLE No HAR-08 20F2 METRIC
GW.P. 21070500 LOCATION Hurontarig §t. South Access Road N4 832 $18.929 € 290 057.007 ORIGINATED BY &a
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ Mra
DATUM Geodelic DATE 2007-03-14 - 2007-09-14 CHECKED BY RFR
SOIL PROFILE SAMPLES | w JSTNAMIC CONE PENETRATION REMARKS
W | 2 PLASTIC MN;;“““:E vasn | 2 £
5 w28 & 20 40 60 80 100 M7 ugme T 5T &
2| & 5251 z - . we w wo| 58 | eransize
olm y 2125 © ISHEAR STRENGTH kPa N
ELEY DESCRIPTION Fls]| & |2 = —————————y DISTRIBUTIO
DEFTH |3 F 5|28 = [0 UNCONFINED  + FIELD VANE M ”
=2 2 WATER CONTENT (%) %)
E1Z Z(E°] L re QUICKTRAXAL X LABVANE (%
Continued From Previous Page u 20 4 B0 80 100 20 40 60 km? jGR SA 81 Gh
8.9 Highly weathered, thinly bedded,
reddish brown SHALE
185.9 186
107|  ENO OF BOREHOLE AT 10.7m
UPON AUGER REFUSAL.
BOREHOLE OPEN AND DRY TO
10.7m.

Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
wilh a 1.52m slotted screen,

WATER LEVEL READINGS:

DATE DEPTH(m}

ELEV.(m)

Sep 1907 5.9 150.6
Sep 28/07 6.1 190.4
OctOs?T 6.1 190.4
Oct18/07 6.2 190.3
Nov 01/07 58 190.6
Mov 15/07 6.4 190.4

3

+3 %3

hNumbers refer to
Sensitivity . 10

20

15-€h-5

(%) STRAIN AT FAILURE




ONTMTA4S 2311.GPJ 2/5/08

Ministry of -
Transportation . l
Ontaro Thm_———
RECORD OF BOREHOLE No HAR-09 10F 1 METRIC
G.W.P,___ 21070500 LOCATION Hurontario 5t. South Access Road N 4 832 067,557 _E 200 023.701 ORIGINATED BY _GA
HWY 401 BOREHOLE YYPE __Solid Stem Augers COMPILED BY ES
DATUM _Geodelic DATE 2007-10-11 - 2007-10-11 CHECKED BY RFR
$0IL PROFILE SAMPLES | o w o [FERRAIE CONE FENETRATION
Ui, | # poagne MATRA p 5 REMARKS
MOISTURE [
5 o § 5l @ 20 © 6 8 100 ™M wwa T ED &
il u £l z A L wp w we [ 2% | GRAINSIZE
ELEV o lw | & 3|125| & [SHEARSTRENGTHkPa
DESCRIFTION o = |£3 = I DISTRIBUTION
DEPTH $i31 % | 5|38 £ |0 usconrmes  + FIELDVANE y (%)
= z |z & [e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
o T (5] -
192.2 w W 40 80 80 100 20 4 80 k2 JGR SA 81 GL
S0} TOPSOIL: (150mm} =
0.2 ) 192
Sity CLAY, trace to some sand, trace 1 S8 20 =
1916 gravel, occasicnal shale fragments,
- accasional roatlets
5
06 Very Slitf :éﬁ
Reddish Srown ’/" 9‘
(FILL) 3 % &1 2 55 57 [+]
He
Sitty CLAY, trace to some sand, trace :/4 191
gravel ’g//’
Hard égﬁ
Moitled Brown-Grey A/% 3| s5 | so o
(TILL) R
177 o A 4
A
%%
189.9 97, 190
23] Clayey SILT, with sand ; 59 o 0 32 52 16
Hard
189.4 Brown
27] N\ /|
Highly weathered, thinly bedded, 3
reddish brown SHALE S a8 °
188
55 | 100/ [}
1873 75
49 END OF BOREHOLE AT 4.93m
UPON AUGER REFUSAL .
BOREHOLE DRY AND OPEN TO
4.27m
Piezomeler installation consists of
18mm diameter schedule pipe.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.{m)
Cct 1807 1.9 190.3
Nov 18/07 1.§ 1903
4+ 3 %3 MNumbers referto

Sensitivity

20 .
‘5%5 {%} STRAIN AT FAILURE




ONTMT4S 2311.GPt  2/5/08

Minisiry of _
Transportation .
Onlaric
RECORD OF BOREHOLE No HAR-10 10F1 METRIC
G.W.P.__ 21070500 LOCATION Hurontario St Soulh Access Road N 4 832 077,887 E 290 031.489 ORIGINATED BY _GaA
HWY 401 BOREHOLE TYPE _ Sciid Stem Augers COMPILED BY ES
DATUM  Geodetic DATE 2007-10-15 - 2007-10-16 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ‘ill RESISTANCE PLOT NATURAL REMARKS
E 73 b=y PLASTIC MOISTURE LoviD — ;:E
E w23 8 20 40 60 80 100 "™ a7 5O &
=g i N d wp w w { S8 | cransze
ELEY DESCRIPTIO ci2| &€ | Z|25| 2 [SHEARSTRENGTHkPa —o—— DISTRIBUTICN
BEETH ESCRIPTION s 2| £ 12 z S |0 UNCONFINED + FIELD VANE M (%)
E1E Z|EC] L e quckTRIANAL x LABVANE | WATER CONTENT (%)
193.7 w 200 40 50 B0 100 20 40 &0 wm3 16r sa s L
&8\ TOPSOIL; (80mm)
) 1185 | 66
SAND, gravelly, some silt, some clay b
Compact to Very Dense
Brown
(FILL) 193
2] 88 | 42 ° | 44 28
(SI+CL)
192
] 85 10 o
1914 3
2.3 Sity GLAY, Irace 10 some sand, trace
grave!
Very Sl to Hard o B 1 HH s
Matled Brown-Grey lo Reddish Brown
(FiLLY
5135 | z5 G
180
1895
41 Silty CLAY, trace Lo some sand, Irace  [E2]
Vel /9:
gra %7
Hard f¢§j
Brown :7.’/ T | 55 | 5 o
1ges] (LU %g 100 189
48 Highly i moderately weathered, thinly [~
bedded, reddish brown SHALE with
occasional green siltslone interbeds
Fl
18
Coring started at 5.5m 5 RON
188 TCR=100%,
SCR=56%,
5 |roo=ssn,
Silistone: interbeds al 5.49 to 5.54, + | RUN o UCS=22hPa
5.86, 5.54, 6,86 to 6.88 and 6.93m {Sitstone)
Highly broken zones at 5.49 to 5.58, 5
5.69 10 5.72, 5,82 to 5.00 2nd 6.58 lo
6.651 187
Herizontal joints at 5.56, 5.64, 5.68, 1 RUN 22
5.72,5.79, 5,92, 5.94, 597, 6.10, 6.43, i
6.50, 6.55 and 6.76m 1 TCR=100%,
SCR=73%,
A4 5 RQD=50%,
- UCS=3MPa
Siilstone interheds 2t 7.09, 7.21, 7.34 2 | RUN 186 5 {Shale}
107.42, 74910 7.57, 7.62 10 7.64, 7.72 UCS =12 MPa
1©7.77, 7.85 10 7.87, 8.03 to B.08 and {Shale/Siltslane)
8.41 1o 8.46m 0 UCS the 130 MP3
: ) {Limeslone)
Clay seams at 8,15 o 8.21m
1852 Highty broken zones at 7.37, 7.49 and 2
85 7.67107.75m
Horizontal joints a1 7.21, 7.26, 7.34,
7.52,7.57, 7.62, 7.67, 7.75, 7.80, 7.85,
8.18 and 8.25m
END OF BOREHOLE AT 8.46m.
BOREHOLE OPEN AND WATER
LEVEL AT 7.54m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE GROUT TO SURFACE.

20 !
3 3, Numbers refer to -
TR sensitity 55 (54) STRAIN AT FAILURE



Ministry of f
Transportation . l
Onlario T a———

GW.P,__ 2107-05-00

RECORD OF BOREHOLE No HAR-11

10F 1 METRIC

Hurontario St. Soulh Access Road N 4 B32 376,517 E 250 D37.072

ORIGINATEDBY A

ONTMT4S 2311.GPJ  2/5/08

HWY 401 BOREHOLE TYPE _ Sokid Stem Augers COMPILED BY ES
DATUM _Geodetic 2007-10-10 - 2007-10-10 CHECKED 8Y RPR
DYNAMIC CONE PENETRATION
4 MOISTURE = £
= wiSZ| 3 20 4 60 80 00 ™ ame | 53 &
Sl wi=2| P e et ws w w| 54 | crunsize
ey o b 3 85 g SHEAR STRENGTH kPa ——————— DISTRIBUTION
DEFTH DESCRIPTION 23| F| 3[33| & |o uwconemen  + riEDvANE . (%)
ez Z|EC| & |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
184.0 w 2¢ 40 80 80 100 20 40 80 GR SA 81 CL
g D TOPSOIL: (100rmm) s 94
SAND, atrace silt, trace o some S8 37 [+]
gravel
193.4 Dense
0.6 Brown
Moist
(FILE) ss | 48 193 -
Clayey SILT, some sand, frace gravel
Hard
192.5 Brown
AN
Silty CLAY, trace to some sand, trace 88 11 [s
gravel
S1iff to Very SHff 192
Dark, Grey
{FILL)
Motlled Brown-Grey lo Reddish Brown 55 23 o
191.0 194
3.0 Silly CLAY, trace sand, lrace gravel, 4/"';
occasional roatlets ;‘:‘;:}‘ ss | oo o
Very Sliff to Hard _:ﬁ %
Dark Grey to Mattied Reddish Brown :‘:; 7
(TILL) W’ ;;
7
%%
ﬁﬁ 190
r& ]
]
%%
oy
%7
;; z S5 | 100/ o 20 56 23
V7% 125
27
188.8 %7 189
5.2 Highly wealhered, thinty bedded,
reddish brown SHALE
188
35 | 00/ o
125
Highly to moderately weathered
187
S5 13007 o
100
186
1B5.5
8.5 END OF BOREHOLE AT 8.53m
UPON AUGER REFUSAL.
BOREHOLE DRY AND OPEN UPON
COMPLETION.
BOREHOLE BACKFILLED WiTH
BENTONITE HOLEPLUG TO
SURFACE.

+ %, %3 MNumbers refer lo

20
sensitity .. 85 (%) STRAIN AT FAILURE




Ministry of
Transportation

H

Onlario
RECORD OF BOREHOLE No HAR-12 10F 1 METRIC
G.W.P_ 2107-05-00 LOCATION Hurontarip S1. South Access Road N 4 B32 §86.283 E 250 039.712 ORIGINATED BY _ga
HWY AN BOREHOLE TYPE _ Solig Stem Augers COMPILED BY ES
DATUM _Geodelic DATE 2007-10-10 - 2007-10-10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x 5 RESISTANCE PLOT
il 2 Pt MTRAL Loun E REMARKS
= wl|2Z2| 9 0 4 s B0 0 | Smw  w] 55 &
e wl=g| z T e I wp w w | 38 | cramsie
ELEY alm [ # 2125 2 {SHEARSTRENGTH kPa
OESCRIPTION e | = 2l£2| £ e DISTRIBUTION
DEPTH zls fal >|38 £ | © UNCONFINED + FIELD VANE ¥ (%)
== FES] & |e QUOCKTRIAXIAL x LABVANE | WATER CONTENT {%)
1958 I 20 40 B0 80 100 20 40 60 kNm 3 [GR sa s1 CL
8 ‘1‘ TOPSOIL: {100mm)
SAND, fine to medium grained, trace 1 S5 25 b
silt, irace gravel, lrace clay
Compact to Very Dense
Brown
{FILL) 195
285 | 46 o
3| 8s 50/ 184 = 4 82 14
450 {SI+CL)
193.5
23 Sity CLAY, trace to some sand, trace
graved, occasional shala fragments
Very St 4185 | 15 q
Motlled Reddish Brown to Brown 153
192.7 (FiLL)
30 SILT, trace clay. some sand. trace
grave}
Dense 3 88 35 o
Brown
(FILLY 52
1812
46 Sty CLAY, with sand, occasional ,/‘,’/‘,
roatlets 77 I I 191 5
Hard ﬁ:‘;
Dark Grey to Brown “éﬁ
(TILL) ,;;/
27
%7
ey
)
%9
:/,; ] 150
#éé
22 ERER R o 132 41 26
97
i 150
1
e
)
189.1 97,
67 Highly weathered, thinly bedded, = 189
reddish rown SHALE .
8 | 85 [ 1oty °
25 88
186.9 =] ™
88 END OF BOREHOLE AT £.84m
UPON AUGER REFUSAL.
BOREHQLE CPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

ONTMTAS 2311.GPJ  2/5/08

+3 w3, Numbers refer to 15_35 ' .
" Sensitivity @5 (%) STRAIN AT FAILURE




ONTMT4S 2311.GPJ  2/5/08

Minisiry of g
Transgoration . I
Onfario s
RECORD OF BOREHOLE No HAR-13 10F1 METRIC
GW.P.__ 21070500 LOCATION Hurontario St Seuth Access Ruad N 4 B32 093.367 £ 280 050.225 ORIGINATED BY vs
HwWY 4m BOREHOLE TYPE __Salig Slem Augers COMPILED BY _ Es
DATUM _Geodetic DATE 2007-18-22 - 2607-10-22 CHECKED BY RPR
SOIL PROFILE SAMPLES | o | w [REbaMICCONE FENETRATION . &
W g s PASTIC weun | 'E EMARKS
E wl23| 8 20 a0 60 & 00 [wr gk we| EF &
a1 % u 2 el =z il 1 1 1 1 wa w w | 3 E GRAIN SIZE
e lml ¥ 125 S [SHEAR STRENGTH kPa
ELEY DESCRIPTION AR i8] & s DISTRIBUTION
DEPTH =[5t E >|25 % | O UNCONFINED + FIELD VANE Y %)
ez ZEY] @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
1967 o 20 4 B0 B3 100 0 40 60 kNim 3 [GR SA S CL
3'3 ASPHALT: (110mm)
' SAND and GRAVEL frace si, trace 11{s8s| s o
clay
Compact te Dense
Brown 196
Damg to Moist 2] 88| 47 o 45 4 N
(FILL) (SI+CL)
195.2
1.3 SAND, some sift, some clay
Compact to Very Dense 3| 88 58 195 o
Brown
Moist
(FILL)
41ss | 2z °
164
5188 | = o 0 81 18
(S1+CL)
193
192.1
4.8 Silty CLAY, with sand, trace gravel ;ﬁf" 192 -
Firm 16 Hard ]
vA3 6 | 55 &
Brown to Grey _/%
(TaLL) ‘:/;3‘
1
f)//g
.
i
H ﬁ/ 191
,-/'-f',"
%7
b4
I
2%
A
Eﬁg 7| 55| s ¢+ 2 23 49 26
%%
77
[ 190
g;
z
r)é/
%
%
%%
A
189,1 ]
t83:6 Highly weathered, very thinly bedded, S O o
7.71  \reddish brown SHALE /
END OF BOREHOLE AT 7.72m.
BOREHOLE BACKFILLED WiTH
BENTONITE TO SURFACE.

+3 % Numk_)gr_s refer ta
Sensitivity

20 ]
S (%) STRAIN AT FAILURE




1212107

ONTMT4S 2311.GPJ

a Ministry of )
Transportation . l
Onlario eyl
RECORD OF BOREHOLE No HAR-14 10F 2 METRIC
GW.P__ 21070500 LOCATION Hurontario 1. South Access Road N 4 832 101.263 £ 290 054.562 CRIGINATED BY ca
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM Geodslic DATE 2007-10-18 - 2007-10-18 CHECKED BY RPR
DYNAMIC COME PENETRATION
SOIL PROFILE SAMPLES % g RESISTANGE PLOT st NATURAL Loun - REMARKS
a MOISTURE [V
= n|52| 8 B 40 60 a0 o W ST wer| EF 4
olE g2 2 y n . L L wp w w | =¥ | cramnsize
flev Slg: ¥ 2180 g_ SHEAR STRENGTH kPa —_— DISTRIBUTION
DEPTH DESCRIPTICN 2|5 e| 3 28] < |0 UnconENED  + miELD vane Y )
- FIEC| D | & QUCKTRIANAL X LABVANE | WATER CONTENT (%)
196.8 o 26 40 &0 80 100 20 4 Bg km 3 |GR sa st oL
O ASPHALT: (125mm}
0.1
ND and L 1 s
g:nsean GRAVE| S 32 A st 1
Brown {51+CL}
Damp
{FILL) 196
2| ss ) a4 o
195.4
14 SHALE, highly weathered, thinly
bedded
SHff to Hard
Reddish Brown 3|85 | 44 195
Damg
{FILL}
4 ss | 12 )
194
1937
34 Sity CLAY, trace lo some sand, trace
g:;;rei. cceasionat shate fragments 5 sg 14 o
Reddish Brown
(FILL}
193
192.2
4.5 Sitty CLAY, some sand, some gravel, 9
eccasional iron oxidized slains ?"; 6 | ss a5 182 5
Hard ¢ ,/rv/’
Motlled Brawn-Grey ',f/f I
{(FILL} A
G
A%
7%
eﬁ o
e
% 191
49%
%
%%
2%
é/ 7|85 e0 o 119 56 24
i
7
;j 150
w5
a7
kL]
//
v
4, f
2
%%
,f/‘ 8 | 55 | 1000
188.9 V4% 450 189 o
7.8 Highly weathered, thinly bedded, T
raddish brown SHALE
188
187.6
9.1 END OF BOREHOLE AT 9.15m
UPON ALUIGER REFUSAL.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREMOLE BACKFILLED WITH
BENTONITE TQ 0.9m, CONCRETE
Conlinued Next Page s
+ 3. % 3. Numbers refer to

Sensitivity

20 B
"5%’5 {%) STRAIN AT FAILURE




1212K07

ONTMT4S 2311.GPJ

Hi
Ontario o
RECORD OF BOREHOLE No HAR-14 20F 2 METRIC
G.W.P,__ 21070500 LOCATION Huronlario St South Access Road N 4 832 101.263 E 280 054,562 ORIGINATED BY _gA
HWY 401

BOREHOLE TYPE _ Sciid Stem Augers

COMPILED BY _ ES

Sensitivity

20 - )
SRS (o) STRAIN AT FAILURE

DATUM _Geodetic DATE 2007-10-18 - 2007-10-18 CHECKED BY RFR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & " ; RESISTANCE PLOT e RATRAL = REMARKS
MOISTURE =
= w|s2] 8 0 4 6 so 0 W SRy wr| B3 &
= I A B 0 = . wp w w| Y | cramnsize
ELEV DESCRIPTION & g o 2 % b=t S SHEAR STRENGTH kPa e DISTRIBUTION
DEFTH HEIR: 25 £ | O UNCONFINED  + FIELD VANE - %)
Bl = FlEC] & | e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page L 20 40 B0 80 100 0 4 80 km 3 |oR sA s oL
TG 0.15m AND COLD PATCH TO
SURFACE.
+ 3‘ ¥ 3. Numbers refer to




ONTMT4S 22311.GPJ  2/5/08

Minisiry of
Transporation

H|

Ontario
RECORD OF BOREHOLE No HAR-15 10F 2 METRIC
G.W.P__ 210670500 LOCATION Hurentario St South Access Road N 4 832 067,821 E 280 058.189 CRIGINATED BY _GaA
HWY 401 BOREMHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM  Geodetic DATE 2007-10-17 - 2007-10-17 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o B RESISTANCE PLOT NATURAL - REMARKS
= 2 s TASTE oisTuRE el =T a
‘6 w|Z5 7] 20 40 50 20 100 Lk CONTENT zC
2B w| ¥|ZE| 2 g ——— wp w we| 2 ¥ | GraNsIZE
ELEY ilad| & | 2|ea| & [SHEARSTRENGTHKPa o DISTRIBUTION
= DESCRIPTICN =ls 2|25 &
DEFTH |5 F |36 | £ [© UNCCNFINED  + FIELD vANE Y (%)
= Z|EC| & |® QucKTRIAXAL X LABVANE | WATER CONTENT (%)
1965 i 20 40 #0080 100 20 40 60 wom3 |GR SA S CL
g»o ASPHALT: (125mrm)
1
SAND and GRAVEL 1| 88| 33
Dense to Very Dense D
Brown
(FIL} 188
2| 85 | 5o
R (e}
1953
1.4 Silly CLAY, some sand, trace grave,
occasional shale fragments 195
Very Stiff
Rexjishsmwn 218 | o 1 22 52 25
(FILL)
194.4
23 SHALE, highly weathered, thinly
bedded
4
S to Hard 58 194 °
Reddish Brown
{FILL)
5| 88 | 14 o
193
192.1
45 Silty CLAY, with sand, trace gravel r?/ 192
Hard 0 ss | 33 °
Mottled Brown and Grey ﬁ{/,,
(TILL} ‘gﬁ
7%
P
9
%% 194
fl,e
ara/"/i
A%[ﬂ
AI//
1
2%
5§? 7| 85| s0 o 1 25 51 22
177
0% 190
Af%
%
497
1893 %%
73 Highly weathered to fresh, thinty
bedded, reddish trown SHALE wilh
occasional green sillstones and grey 188
limestong intarbeds S8 o
TS0 o
£
Coring started at 8.5m. - v RUN 1#
TCR=100%,
SCR=48%,
> | RaD-48%,
Green sittstone interbeds at 8.66, 8.74, RUN >5 UC5=17.5MPa
8.94,9.11, 9.22, 8.25 10 9.30, 9.58, (gleSitstone)
©.81, 9.85, 9.98 and 10.03m 4 {Sillstone)
Limesione interbeds at 9.02, 9.09, 187
9.63, 8.81 and 10.03m
Highly broken zones at 8,56 to 8 69 0
Continued Mext Page
+3 %3, Numbers refer to

Sensitivily

20
‘5’3;5 (%) STRAIN AT FAILURE




12112107

ONTMT4S 2311.GPJ

Ministry of A
Transportation . I
Cntario m
RECORD QOF BOREHOLE No HAR-15 20F2 METRIC
GW.P.__ 21070500 LOCATION Hurontario St, South Access Road N 4 832 097.821 E 250 058.189 ORIGINATED BY ga
HWY 401 BOREHOLE TYPE  Sulid Slem Augers COMPILED BY £S
DATUM _Geodetic DATE 2007-10-17 - 2007-10-17 CHECKeD BY RPR
SOil. PROFILE SAMPLES | o | u [RIHAMIC CONE PENETRATION
Wl = PLASTIC N‘m& Laup T REMARKS
[Ls i) =
£ w[235| 8 2 @ e e o |w TR wer| 5§ &
2l L1 B8 2 L ) wp w wi| 58 | sransize
ELEV DESCRIFTION |2 & | 2|2g| @ [SHEARSTRENGTHKPa S — DISTRIBUTION
DEPTH AR 138} £ |O UNCONFINED  + FiELD vane M %)
c1E FlEC] © {® quickTRIANAL x LaBvaNE | WATER CONTENT (%)
Continued From Previous Page w 2 40 &0 B0 100 0 40 6 kwm3 IGR sA 81 cL
8.81 10 8,99 and 9.20 to 9.32m RUN 2%
Weak to strong 9 TCR=100%,
SCR=100%,
0 | roos1c0%,
Green sillstone interbeds at 10.08 fo > 2 | run 186 o UCS=28MPa
10.11, 10,90, 10.57, 1115 10 11.20, {Shale/Sitstone)
11.25ta 1128, 14.30 19 11.41 ang o ?JS%&:;[?SM%
11.56 to 11.58m UCS=86MPa
Grey imestone interbeds at 10.26, {Limestone}
185.1 10.49 to 10,52, 11.33 and 11.51 1o
15 11.56m
END OF BOREHOLE AT 11.58m.
BOREHOLE OPEN AND WATER
LEVEL AT 4.88m UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE TO 0.9m, CONCRETE to
.15m AND COLD PATCH TO
SURFACE.
+3 3. Numbers refer fo ,535 . -
T Sensitity ©o TR (%) STRAIN AT FAILURE



1212107

ONTMTAS 2311.GRJ

Ministry of g
Transportation . .
Ontario
RECORD OF BOREHOLE No HAR-16 10F 1 METRIC
GW.P__ 21070500 LOCATION Hurontario St. South Access Read N4 832 110128 E 290 065,885 ORIGINATED BY _Ga
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY _ MFA
DATUM _Geedelic CATE 2007-09-14 - 2007-09-14 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E § RESISTANCE PLOT pasne | NTRL oo - REMARKS
- MOISTURE B L
5| gic| 21 » ® w m o |w TRT el 53 RN SiZE
ot z GRAIN
ELEV |8l el 2(eE| & [SHEARSTRENGTHIPA vP . Wl -
DESCRIPTION =l = 1 |1=5 = o ——— DISTRIBUTION
DEPTH I3 F| 3|23 g | O UNCONFINED  + FIELDVANE Y %)
ElF 27| U e QUICKTRIAXIAL % LagvANg | WATER CONTENT (%)
196.1 w 20 40 60 80 100 20 40 60 km3 [6rR sa 81 CL
D04 YOPSOLL: (100mm) i
- 196
SAND, some s, trace clay, trace 1 ss a0 o
grave!
Compact 1o Dense
Brown
(FILL)
2 85 16 o
195
Loose
3 58 9 [+ 0 86 14
(SI+CL)
153.9 194
22 Silty CLAY, trace 1o some sand, frace
gravel
Suff 4 85 12 o
Brown to Reddish Brown
193.2 {FiLL)
3.0 Silty CLAY, with sand, trace gravet, ‘,5/
occasional iron oxidized staing ;‘:; 193
Hard _:g?’- 5| ss| 16 ©
tottled Brown and Grey “,/(’ﬁ
{TILL) 9%
0% ﬁ
1%
127
¥
A 192
%
f:z/f 4
5& 7
7 Y
29‘ 6| 85 | 49 o 129 50 20
7
77 191
//_4 ]
%
bt
[
5%
ypj /]
457
et /
a,;/" K
Brown lo Reddish Brown ﬁzﬁ 150
it 7 | ss | s a
A .
i oy
6.7 Highly weathered, thinly bedded, T
reddish brawn SHALE
188
188.5 P P P
7.6 END OF BOREHCLE AND AUGER, g;]
REFUSAL AT 7.6m. i
BOREHOLE OPEN AND DRY TQ
7.6m.
Plazometer installation consists of
19min dizmeter Schedule 40 PVC pipe
with a 1.52m slolted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)
ELEV.{m}
Sep 19/07 48 191.3
Sep 28/07 4.5 191.6
Oct 05/07 4.6 191.5
Cct 18107 4.2 191.9
Mov 01/07 4.5 191.6
Nov 15/07 4.7 191.4

+

3

X

3.

Numnbers refer. to
Sensilivity

T2
‘5%'5 1%) STRAIN AT FAILURE



ONTMT4S 2311.GPJ  2/5/08

Ministry of "
Transperiation . l
Oniario
RECORD OF BOREHOLE No HAR-17 10F2 METRIC
G.W.P._ 21070500 LQCATION Hurontario St. South Access Road N 4 B32 109,067 £ 290 014.565 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Slem Augers COMPILED BY ES
DATUM _Geodetic DATE 2067-10-10 - 2007-10-10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCE FLOT e w0 o | rewasks
Lirs I
k wl 22| 8 0 40 60 B0 100 |9 Cemn Wi 58 &
2lel| .| |28 =z 1. we w w | 38 | cransie
ELLY DESCRIFTION F|2] e | Z|25| 2 |SHEARSTRENGTHKPa ——— DISTRIBUTION
DEPTH 3 2| £ >z z < |© UNCONFINED + FIELD VANE Y (%)
El|< 2|29 & |e anexTRAxAL x LABvANE | WATER CONTENT (%)
1671 @ 20 40 60 B0 100 20 40 60 kw3 |GR SA 1 cL
g '1? TOPSOIL: (+00mm) [ 197
SILY. some sand, lrace gravel, 1 55 3 o
occasional rootlets
196.4 Dense
Q.6 Brown
(FILL)
Silty CLAY, trace to some sand, lrace 2 55 25 196 Q
gravel, occasional motlets
Very Siiff to Hard
Brown
{FILL)
3 58 30 o
195
194.8 o)
2.3 SAND, fine grained, occasional grave!
Compact 4| ss| 16
Brown
Moist
{FILLY
194
5| 55| 18 o
193
X
§ | 85 10 o
Some silt, seme clay s @
192 {SI+CL)
191.0 .
8.1 Silty CLAY, some sand, Irace gravel '&?‘
very Siff o 7 | ss | o o
Reddish Brown io Brown ;‘%%
(TILL} *g;
27
vty
[
a/f
:"’%"rg 180
%!
9%
%%
5,;;/
E:/;,é 6|88 | &0 |
ﬁg& mE 4 0 15 61 24
188.8 :f;& 183
4.2 Highly wealhered, thinly bedded, -
reddish brown SHALE
188
ss | 10w
150 °
Continued Nexi Page ’ 20
+2 x?. Numbers refer lo 15655

Sensilivily 1

(%) STRAIN AT FAILURE




12112107

CONTMT4S 2311.GPJ

Ministry of
Transportation

Onlario gl
RECORD OF BOREHOLE No HAR-17 20F2 METRIC
G.W.P.__ 2107-0500 Huronlario St South Access Road N 4 832 109.067 E 290 014.565 ORIGINATED BY _Ga
HWY 401

DATUM _Geodetic

BOREHOLE TYPE _ Solid Stem Augers

COMPILEDBY __g5

Plezometer installation consists of
19mm diameler schedule PVC pipe.

WATER LEVEL READINGS:

DATE DEPTHim) ELEV.{m)
Oct18/07 4.3 1828
Bov 0107 4.5 192.6
Nov 15007 44 192.7

2007-10-90 - 2007-10-10 CHECKEDBY __ RPR
DYNAMIC GUNE PENETRATION
SOIL PROFILE . W [RESISTANCE PLOT — REMARKS
) < LTI e e E
= wisg| 8 20 40 B 8 100 |"™M  Conpa 07| SO &
o5 wl=E| z P r——— wp w w | 7% | oransize
ELEV S lg| K 2128 2 [SHEAR STRENGTH kPa
BESCRIPTION ol Z|Eg| £ — oy DISTRIBUTION
BEPTH 21| | 5|38 5 [o uvconemed  + FiEDvane y %)
£z FEC| @ |o QUuoKTRIAXNAL X (ABVANE | WATER CONTENT (%)
Continued From Previaus Pace u 20 40 60 B0 100 20 40 80 kNm 2 |GR Sa S1 CL
ol W - W g
101 END GF BOREHOLE AT 10.06m 1
UPON AUGER REFUSAL.
BOREHOLE OPEN TO 10.06m AND
WATER LEVEL AT 8.23m.

Numbers referto ', -
Sensitivily

o0 ’
‘5{1%'5 [%) STRAIN AT FAILURE




181 1/07

QNTMT4S 2311,GP2

Ministry of
Transgoration

Onlario “.u,_l_‘
RECORD OF BOREHOLE No HAR-18 1 OF 1 METRIC
GW.P.__ 2107.05.00 LOCATION Huronitario $1. South Access Road N4 837 069.278 E 200 058.058 ORIGINATED BY GA
HwWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED 8Y _ Es
DATUM _Geogelic DATE 2007-09-10 - 2007-09-10 CHECKED BY RPR
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT T E REMARKS
o STURE [
E |22 8 20 4w 8 o |em SEE e EE &
2|5 wizg| z L1 wp w wol U | cramsize
EiEV DESCRIPTION & o & 2 25 g SHEAR STRENGTH kPa —_———— DISTRIBUTION
DEPTH < || - |25 = |o unconFINgD + FIELD VANE T )
glz L | © = WATER CONTENT (%} ¢
5 £EC] T |o QUOKTRIAXIAL X LAB VANE g
145.0 w 40 60 B0 400 20 40 60 km ? |GR SA 31 oL
g :‘ TOPSOIL: (100mm) - 195
SAND, trace clay, rrace sill, irace 1 58 24 ©
gravel, occasional rootlels
Compact
194.2 Brown
0.8 (FILL) /
Silly CLAY, with sand, trace gravel 2 58 16 194 <
Vety St
Motlled Dark Grey-Brown
(FILL)
3 [ S8 18 o
193
4| ss 13 +— g 33 43 15
192
Brown to Mottied Brown-Reddish
5 38 18 )
191
Harg B | 85 | Bof .}
150
190
188.2,
5.8 Highly wealhered, thinly bedded,
reddish brown SHALE with occasional 188
sand seams S5} 100/ =]
150
188
187.4
76 END OF BOREHOLE AT 7.62m
UPON AUGER REFUSAL.
BOREHOLE CPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WiTH
BENTONITE HOLEPLUG TO
SURFACE.
4.8 . 3. Numbers refer 1o

Sensitivily

e - :
o .’5{1‘%5 (%) STRAIN AT FAILURE




197114037

ONTMT4S 2311.GRJ

Ministry of
Transporiation

I
Ontario !’!’.
RECORD OF BOREHOLE No RW3-1 10F1 METRIC
GW.P._ 21079500 LOCATION Hurcnlario St. South Access Road N 4 832 020.551 E 289 530.652 ORIGINATED BY _ga
HwWY 4N BOREHOLE TYPE _ Sofid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-16-11 - 2007-10-11 CHECKED BY RPR
OYNAMIC CONE PENETRATION
SO”—. PROF"_E SAMPLES EJ U_-Jl RESISTANCE PLOT MATURAL - REMARKS
B 4 PUSTIC s v b &
5 m|sE]| & 20 40 60 BO 1pg |t Ty 2 @ &
28l w| 9|22 2 e wh w w | 58 | cranses
ELLY DESCRIPTION Elgl & Z|8a| 2 [sHEARSTRENGTHkPa AR DISTRIBUTION
DEFTH s & >1z28 E |0 UNCONFINED  + FIELOVAME ¥ %)
| E FIEY| @ 1o QUOKTRIAXAL X LABVANE | WATER CONTENT (%)
150.9 w W 40 80 83 100 20 40 € wm? |GR 5A4 st cL
_.w_g_? TOPSOIL: (100mm) t~s
Silty CLAY, some sand, occasionat 1] 8s 16 o — 0 % 54 30
oollets .
Very SHiff to Hard
Broram .
FiL I L
100 120
o
189.4
1.5 Highty o moderately weathered, thirly
bedded, reddish brown SHALE ss az o
189
55 50/ o
AL
188
§s {108 |.. 1] o
Grinding at 3.66m to 4.27m 1
| terj—
S5 | o0 o
150
186
185.4
55 END OF BOREHOLE AY 5.49m
UPON AUGER REFUSAL,

BOREHOLE OPEN AND DRY UPON
COMPLETION.

Piezometer instaflation consists of
18mm diameler scheduls PVC pipe.

WATER LEVEL READINGS:

DATE  DEPTH{m) ELEV.(m)
Oct 18107 iy -

Nov 15007 2.7 188.2

4

3

%

Numbers refer 1o
Sensitivity

L% .
‘5?;5 {%) STRAIN AT FAILURE |




CONTMT4S 2311.GR3 711207

Minislry of —_
Transportalion . I
Ontario Pyl
RECORD OF BOREHOLE No RW2-2 10F1 METRIC
GW.P.__210705-02 LOCATION Hurontario St. South Access Road N 4 B32 040.894 [ 289 977.704 ORIGINATED BY Ga
Hwy A1 BOREHOLE TYPE _ Soiig Stem Augers COMPILED BY £S
DATUM _Geodetic DATE 2007-19-11 - 2007-10-11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g | Y [ReSISTARCE PLoT rone ool o | Rewaks
HOSTURE =
P o |& gl 3 20 40 60 80 100 T commr WIS O &
2 i m % = = Z L . L L L wo w Wi = g GRAIN SIZE
ELEV DESCRIPTION = ol & 2 28 g SHEAR STRENGTH kPa o HSTRIBUTION
DEFTH g3 r 13 5 X | O UNCONFINED + FIELD VANE Y %)
sz ZE°| & |o cuckTrRIaXAL x LABvANE | WATER CONTENT (%)
193.2 i 2 40 G0 B0 100 20 A &0 tNm 3 [6rR sA 81 CL
»—g-ﬁl TOPSOIL: (100mm) =
Silty CLAY, with sand, trace gravel, 1 88 27 193 o
occasionai roollels
Very Stiff
Brown
{FILL)
2785 | o
192
axidized stains
Brown to Grey 3|88 15 &—q 1 31 45 24
1
4 S5 1% b
190.1 o I} o
31 Highly wealhered, thinly bedded, 075 150
teddish brown SHALE
188
SS | 100 o
150
188
S5 | 100/ 187 o
125
186
S L e
100
185
184.3
88 END OF BOREHCLE AT 8.89m
UPON AUGER REFUSAL.
BOREHOLE OPEM AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WiTH
BENTONITE HOLEPLUG TG
SURFAGE.
+3 x 3. Numbersreferto iy

Sensitivily

W5 (04 STRAIN AT FAILURE




19111/o7

ONTMT45 2311.GPJ

Miristry of |
Transportation . l
Ontario ok
RECORD OF BOREHOLE No RW4-1 10F1 METRIC
GW.P__ 21070500 LOCATION Hurontado 51, South Access Road N 4 B32 017,434 £ 289 808,441 ORIGINATED BY A
HWY 401

DATUM _Geodetic

BOREHOLE TYPE _ Soiig Stem Augers

COMPILEDBY _gs

BOREHOLE OPEN AND DRY UPON
COMPLETION,

Piezometer installation consists of
19mm diameter schedule PVG plpe.
WATER LEVEL READINGS;

DATE  DEPTH{m) ELEV.(m}
Ot 18/07 Dy -

Nov 187 2.7 184.5

DATE 2007-10-12 - 2007-10-12 CHECKEDBY __ mPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & 4 [ResisTancE FLOT eme e e eke
I
E 2] § 2 0 e m w (W ZET wr| 55 &
™ g ER= B S S S . e w w | 58 | cramsize
BBV DESCRIPTION >le| e Z|25| 2 [SHEARSTRENGTHKPa A N DISTRIBUTION
DEPTH 15|16 | S 36| € |o unconmmED  + FieLo vane . v %)
1= ZIEC| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
157.2 e D 20 40 80 &8 100 20 40 80 wNm3 |GR sA 81 oL
w—g:l TOPSOIL: {100mm} -
Sitty CLAY, trace to some sand, trace 11859 1 187 g
gravel, eccasional rootlels
Very Sliff to Hard
Brown
(FiLL)
2|8 | 3 °
188
185.7
15 Sky CLAY, with sang, trace gravel ol 3 | s [ gor °
Hard A 150
Brown ;g : 6 22 47 25
1854 (TILL) 7L
21 Highty weathered, thinly bedded, 185
reddish brown SHALE S8 ! toor L=}
150
Highly to moderately weathered §5 | 100/ |- o
150 184
183
182.7
48 END OF BOREHOLE AT 4.57m,

20 ' .
3 3. Numbers refer 1o | .
U ensitiy 195 (%) STRAIN AT FAILURE



19111467

CNTMT4S 2311.GPJ

Ministry of
Transportation

|
Dnlario . l.'
RECORD QF BOREHOLE No RW4-2 10F1 METRIC
GW.P__2107-0500 LOCATION Hurentario SL. South Access Road M 4 832 015.087 E 289 854.780 ORIGINATED BY _Ga _
HWY 401 BOREHOLE TYPE  Soiid Slem Augers COMPILEDBY es
DATUM _Geodetic DATE 2007-10-11 - 2007-10-11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES 5 ; RESISTANCE PLOT _— MATURAL - ':E REMARKS
w0
& w{s2| 8 200 40 &0 80 w0 ™ e wa) 26 &
2| “izg] z ' - ! — we w we| 2% | eranszE
ELEY DESCRIPTION L|8f & | Z|2g| 2 [SHEARSTRENGTHKPa (D N BISTRIBUTICN
DEPTH HEIRS |25 L |0 UNCONFINED  + FIELD VANE y %)
E[= FE°] U |® QUEKTRIAWAL X aBvang | WATER CONTENT (%)
186.6 w 20 4 80 B0 100 20 40 §0 kWin3d |GR SA SI CL
.0 g
0 TOPSOIL: (80mm) A1 : 3
Sitty CLAY, some sand, cecasional 1| ss | 12 o H— 0 25 49 23
/ o
rootlets ot
; %
1agg| oo 2
- Brown to Mottled Brown-Grey
03] \(iey /| 2 155 | s 186 2
Highly weathered, thinfy bedded, A2
reddish beown SHALE
Ss8 115 o
185
Highly to moderately weathered SS | 100/ ¢
A28
184
S5_1 1o °
00 .
183.2
37 END OF BOREHOLE AY 3.66m
UPON AUGER REFUSAL
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
5 o
43 .. Numbers refer lo

Sensitivity

_"5{}35 {%) STRAIN AT FAILURE




Yor1uo7

ONTMT4S 2311.GPJ

Minislry of |
Transgoriation . l
Gntario -
RECORD OF BOREHOLE No RW4-3 10F 1§ METRIC
GW.P.__zi010500 LGCATION Hurontario St Soulh Access Road N 4 832 (07315 E 289 904.253 ORIGINATED BY A
HWY 401 BOREHOLE TYPE  Soiid Stem Augers COMPILED BY ES
DATUM Geodatic DATE 2007-10-11 - 2007-10-11 CHECKED BY RPR,
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x g RESISTANCE PLOT pasme  MATORAL . & REMARKS
E o|52| 8 20 B0 80 wn [T TR oer| B &
28l | 2|32 2 T e s LY e w w | 58 | cransie
ELEY DESCRIPTION & o & ] 25 g SHEAR STRENGTH kPa o DISTRBUTION
DEPTH HER3 1881 £ |o unconened  + FIRLDvANE . Y %)
el = F15°] © |» QUCKTRIAAL X LABvaNE | WATER CONTENT (%)
187.8 w 20 4 60 80 100 2 4 60 kim 3 |GR SA S1 oL
&4\ TOPSQIL: (80rmm)
Sty CLAY, some sand, trace gravel, 88 10 qd
ectasional rooflels
187.2 St
2.6 Broram
{iLL) e L S07 187 o
Highly to moderately weathered, thinly 100
bedded, reddish brown SHALE
S8 | 100/ [
225 186
55 100 o
106
185
$s | 100/ @
125
183.9 — 164
40 END OF BOREHOLE AT 3.96m
UPON AUGER REFUSAL
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE,
+3 %3 HNumbers re{erio . 2

Sensitivity

155

7 (%) STRAIN AT FAILURE




Ministry of
Transporialion

ONTMT4S 2311.GPJ 7H2/07

Ontario THUmmE
RECORD OF BOREHOLE No RwW4-4 1 0F 1 METRIC
G.W.P.__ 2107.0507 LOCATION Hurontario $t. South Access Road N 4 832 015.970 E 280 955.553 ORIGINATED BY ga
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY _ ks
DATUM  Geodelic 2007-15-11 - 2007.10-11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
S0IL PROF”_E SAMPLES 5 " ; RESISTANCE PLOT - NATURAL o 'i REMARKS
MOIBTURE =
5 53| 8 0 40 B0 B0 100 ™7 oy WWT| B & &
2| & wiz=2| z e EEE wp w wel 38 | cransize
ELEV DESCRIPTION ;’: x| g 2 25 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH IR 35| £ jo UNCONFINED  + FiELDVANE i %)
ElZ 282 @ [o QuekTRIANAL X tavang | WATER GONTENT (%)
1899 i 200 4 60 80 100 20 4 60 GR SA S CL
& TOPSOIL: {50mm) /‘j? %
Silty CLAY, some sand, occasionat ;g 85 29 c
rootiets ﬁg b
Very Siff to Harg :,_f KA
Beown, Metiied Brown/Grey (o Reddlish 42
(i) A 2 | ss | 500 °
%% 150 1es H—i 0 2 48 26
158.7 %7
1.2 kighly weathered, thinly bedded, =
reddish brown SHALE
88 118 o
188
Highly ta moderately weathered S8 | wu °
150
187
ss [ 100/ o
50
185.9 186
a4t END OF BOREHOLE AT 4.01m
UPON AUGER REFUSAL.

BOREHOLE OPEN AND DRY UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

P Numpgr_s refar gé
Sensilivily

20

s

T (%) STRAIN AT FAILURE




ONTMTAS 2311.GPJ 7112/07

Ministry of _
Transportalion . l
Ontario Ten——
RECORD OF BOREHOLE No RW4-5 10F 1 METRIC
GW.P___ 21070502 LOCATION Hurontarie 51 South Access Road N 4 832 042.246 £ 284 $98.052 ORIGINATED BY Ga
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM  Geodetic CATE 2007-10-11 - 2007-10-11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % - ; RESISTANCE PLOT asne NATURAL o ’._E REMARKS
MCSTURE k-
= |23 8 0 4 B0 100 |"™T coumer T Z i &
SlEL L | 9|22 2 el wp w we | S8 | cransee
ELEV DESCRIPTION clZ| €| 2[28]| & [SHEARSTRENGTHPa —_———— DISTRIBUTION
DEPTH E:( = ra > 8 o g: O UNCONFINED + FiELD VANE . Y (%)
=)= IO @ e QUIcKTRIAXIAL X LABVANE | WATER CONTENT (%)
1921 w 20 40 80 80 100 20 40 60 KN/m 2 GR SA 381 CL
Wt R [
21 TOPSOIL: (80mm) 192
Highly weathered, thinly bedded, 11 8§ 25 o
compact, reddish brown SHALE,
trace gravel
191.4 (FILL)
0.8
Silty CLAY, sandy, trace gravel,
occasional raalfels, occasional asphatt 2| 85 16 o
fragmenis 191
Very Stiff te Hard
Brown
{FiLLY
3| 8§ 28 o
180
Moattled Brown-Grey to Reddish Brown
4 | 85 1 [}
5 58 50¢ 189 [o]
A50 H— 3 30 45 22
188.2
4.0 Highly weathered, thinly bedded,
reddish brown SHALE with limestona 188
and sillstone layers
8% | 143 o
187,
S5 | 100/ 126 ©
150
185
SS | 100/ o
125
184
1836
85 END OF BOREHOLE AT 8.53m
UPON AUGER REFUSAL,
BOREHOLE GPEN AND DRY UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTOMNITE HOLEPLUG TO
SURFACE.
+ 3 3. Numbers referto 2

-2
CLTSEpS
Sensitivily o f?;

{%) STRAIN AT FAILURE




Highway 401 Widening — Hurontario Street South Access Road

Appendix B

Laboratory Test Results

(Proposed Grade Separation)



Hwy 401/410 to Credit River

GRAIN SIZE DISTRIBUTION FIGURE B1

THURBGSE 2311.GPJ 1911107

Sand Fill
Size of openings, inches U.S.5. Sieve size, meshesfinch
6" 4l 3 My 1", 1 -%P- 3 4 810 15 30 40 5080 100 200
A 1 A L 1 1 L 1 1
100 [ =‘w1
LT
™~ 4
90 i
GilIAN
ac K
N N
N K
70
NN q
prd \,
<t r\
T A
i~ &0 \
o N I
Lt ™~
=z %
'_- \
=
5 N
& 40
i
[« N

\
N

20 \
>
10
0
100 10 1 Q.1 0.01 0.001 0.0001

GRAIN SIZE, mm

COBBLE COARSE FINE COARSE I MEDIUM l FINE S5iLT and CLAY
SiZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)

® HAR-02 1.07 192,77

4} HAR-03 1.83 191.86

A HAR-04 2.68 193.17

* HAR-10 1.07 192.63

© HAR-12 1.83 193.95

& HAR-13 3.26 183.42

pate .November 2007 . l Prepd ....MFA |

..................... THURBER - Chkd RPR




THURBGSD 2311.GPJ 19/1107

Hwy 401/410 to Credit River

FIGURE B2
GRAIN SIZE DISTRIBUTION
Sand Fill
Sire of openings, inches Li.5.5. Siave size, meshesfinch
[ o 17 Fp MpaF. 3 810 6 30 40 5660 100 200
1GG 1 1 l’2 L 1 ?i}-&:%._&‘ 1 3 !:‘-i 1 L L
o W
B0 \ \\.
70 \
=
: \
80
e \ \
Ld
z \
w 50
-
z
: \
E 40 \
L
(o
30
20 J
10
0
100 10 1 0.1 0.01 0.001 £.0001
GRAIN SIZE, mm
CORBLE COARSE FINE COARSE | MEDiUM | FiNE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® HAR-16 1.83 194.32
b4 HAR-17 4.88 192.18
pae November 2007 B l prepd . MFA..
Project . 2107-05-00 THURBER Chkd RPFR




THURBGSD 2311.GRJ 19/11/07

Hwy 401/410 to Credit River

FIGURE B3
GRAIN SIZE DISTRIBUTION
Sand and Gravel Fill
Size of openings, inches U.S.5. Sieve size, meshesfinch
5(- 4!%. 3 1:1\2. 1" 3. 1?&415- :Is 4 1'8 30 4!0 50610 1(!30 200
100 -\\
90 \i
80
70
=
<L
£ s
o
g
T =0 2N
b= Iy
= \X
41]
S w AN N\
& k\ix
NN
30 I K
20
10 1
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE I MEDUM ! FINE SILT ang CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH {(m) ELEV. (m)
[ HAR-06 1.07 196.08
4 HAR-13 0.84 185.84
A HAR-14 0.38 196.40
pate . November 2007 . . Prep'd ... MEA...
Project .2107-05-00. THURBER Chkd RPR.




THURBGSO 2311.GPJ 17/12/07

Hwy 401/410 to Credit River

FIGURE B4
GRAIN SIZE DISTRIBUTION
Clayey Silt / Silty Clay Fil!
Size of openings, inches L.S.5. Sisve size, meshesfinch
& 4|‘@- ¥ 1::2- r !:.,- 112-%- 3 4 812 16 30 9 5060 100 200
100 xcﬁﬂs gm +t
L .t
90 2
8N N
. %\}\\R
70 \
z \
= N
F &
&
z N
u 1 ">
E 4 \\
Ut
Q40
i h:
o
30 T:\a
20 &
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE coarse  |mEoum|  Fne SILT and CLAY
SIze GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV, (m)
® HAR-05 2.59 194.09
pY HAR-07 3.35 193.67
A HAR-08 259 193.86
* HAR-08 3.35 193.20
© HAR-15 1.83 194.82
pate .December 2007 . l Prep'd ..... MFA .
Project .2107-05-00 THURBER Chkd RPR




THURBGSD 2311.GPJ 1711207

Hwy 401/410 to Credit River

FIGURE B5
GRAIN SIZE DISTRIBUTION
Silty Clay Till
Siza of openings, ches U.5.5. Siave size, mashesfinch
o0 & “.“" 3 1::1- 1 354- 1?%;::5 ;é E 810 16 i 410 sor?u 100 200
k h‘\-\’&'\ Ny wyy
%0 \?\L ‘_‘: “E-\__
NIR \“\R
o N
80 \°\ Q
E: \
= 60
& S\
g 50
- ) "]
5 )
O 40 k\‘
i \:
o I
30 \,‘
k\* \Q
20 x%
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
CoBBLE| CoARsE | FmE coarse  [meDumM|  Fine SILT and GLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV, (m)
® HAR-01 1.60 190.45
x HAR-01 4.65 187.41
A HAR-02 3.35 190.49
* HAR-03 4.88 188.81
® HAR-04 4.88 190.98
Lol HAR-05 6.25 190.43
pate .December 2007 . . Prep'd ... MFA
Project . 2107-05-00. THURBER Chkd RPR




THURBGSD 2311.GPJ 17112107

Hwy 401/410 to Credit River

FIGURE B6
GRAIN SIZE DISTRIBUTION
Silty Clay Till
Sizs of openings, inches 11.5.8. Sleve size, meshesfnch
& 4:44- a -.:12‘ T Y B 34 810 36 30 4n £060 W 200
100 ﬁﬁﬁa
NN*%K
%0 s E: .
Gﬁ— e d
| R
\TEL_‘ 1\ »
=
70 K‘-@\ \
d \
g =\ &“
= 60 [»
- *Jé\
Z 5
b §§ \{
Z b
o I
g 40
Ll
&
30
: =
10
0
100 10 1 0.1 0.01 0,001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE coarse |[meowm| Fing SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. {m)
) HAR-06 4.88 192.27
X HAR-07 6.40 190.63
A HAR-08 4.88 191.67
* HAR-08 6.40 190.15
© HAR-08 7.92 188.62
e HAR-10 2.59 191.10
pate .December 2007 . . l prepd ., MFA
Project .2107-05-00 THURBER Chkd RPR




THURBGSD 2311.GPJ 171207

Hwy 401/410 to Credit River

FIGURE B7
GRAIN SIZE DISTRIBUTION
Silty Clay Till
Size of openings, inches U.5.5. Siave size, meshasinch
g 4l 3 the 1" ¥ %3 3 810 30
100 i AR ?‘_- i 1l 1;6% 4(0 SOSID 1?0 2?“
%0 % RS
\H""\.
80 I §\“
LU
0 \‘\\ \\
=z Lo
3 \
= &0
o
1w
z
L 50
[
s
]
g 40
(i
o N
30
20
10
L W
100 10 1 0.1 0.01 0.004 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE coarse  |webwm|  Fne SILT and GLAY
SizE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
) HAR-11 4.64 189.37
b4 HAR-12 B6.17 - 189.60
A HAR-13 6.40 180.28
* HAR-14 6.40 190.38
® HAR-15 6.40 190.25
Lo HAR-16 4.88 191.27
pate .December 2007 . l Prep'd ..... MFEA.. .
Project . 2107-05-00 THURBER Chkd RPR




THURBGSD 2311.GPJ 1712107

Hwy 401/410 to Credit River

FIGURE B8
GRAIN SIZE DISTRIBUTION
Silty Clay Till
Size of openings, inches U.55. Sieve sire, mashesfinch
6[‘ 4::,- a 1]112- ll" W!.f- Ty, 'S'F' 3 ; 810 1}5 30 49 sas'o 1t30 200
100 R
m_\ ‘Lt
20 \l\
\un\m I
80 N
\m\
70 b \.\
=z \
=S
= &
5 \
Z s
’_
§ i u
%‘J 40 *~
ul
i \;\ o
30
L;L::t:: \
20 \D
\“1:
™~m
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SI1ZE, mm
CORBLE| COARSE FINE COARSE ]MEDIUMl FINE SILT and CLAY
SiZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. {m)
® HAR-17 7.92 189.13
m HAR-18 2.59 192.41
pate .December 2007 . l Prepd ... MFA
Project . 2107-05-00. THURBER Chkd. ... . RPR._.




THURBGSD 2311.GPJ 1712/07

Hwy 401/410 to Credit River

FIGURE B9
GRAIN SIZE DISTRIBUTION
Clayey Silt Till
Size of opanings, inches U.5.5. Sieve sirs, masheshnch
0 £ &y 3 Ty T Y 1?_.3_1_&\%& 30 40 5060 100 200
90 \1\
80 \ \
70
z
Z \
= 60 \
o
w »
T 50 N
—
=
- A
Iod
i »
30
20
8]
e
10
0
100 10 1 0.1 0.01 0.001 0.0004
GRAIN SiZE, mm
coBBLE| COaRse FINE coarse  |mEDUM | EnE SILT and GLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
) HAR-09 2.36 189.83
pate  December 2007, ] propa MEA
Project . 2107-05-00. THURBER Chkd RPR




THURBALT 2311.GPJ 1712107

Hwy 401/410 to Credit River

80

50

30

PLASTICITY INDEX

20

10

ATTERBERG LIMITS TEST RESULTS | T'GURE B10
Silty Clay Fill
CH
/
ICl

N
0

o
cL
/ /
m /
s
CL . /
CL-ML / MI-OI MH-OH
ML oL
0 10 20 A 40 70
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® HAR-07 3.35
4] HAR-15 1.83
pate . December 2007 . l
Project .2107-05-00. THURBER

80




Hwy 401/410 to Credit River

PLASTICITY INDEX

THURBALT 2311.GPJ 17112/07

FIGURE B11
ATTERBERG LIMITS TEST RESULTS
Silty Clay Till
80
CH
50
40 //
' <&
A\
B
30 -
cL
20 /
& /
.
04 /
10 e Ve
cL pd
CL-ML / Mi-Ol MH-OH
oM oL
0 10 20 30 4 60 70 a0
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (rm)

® HAR-0O1 1.60 190.45

4 HAR-02 3.35 190.49

A HAR-03 4.88 188.81

* HAR-04 4.88 190.98

® HAR-05 6.25 190.43

G HAR-06 4.88 19227
.December 2007 . l Prep'd ... .MEA

. 2107-05-00. THURBER Chkd RPR




THURBALT 2311.GPJ 17112/07

Hwy 401/410 to Credit River

PLASTICITY INDEX

FIGURE B12
ATTERBERG LIMITS TEST RESULTS
Silty Clay Tili
60
CHt
50
40 //
Cl .\;(’»
3
B
30 L
CL
20 //
o /
10 A e
CL %
CL-ML / MI-O| tMH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
° HAR-08 4.88 191.67
o HAR-08 7.92 188.62
A HAR-10 2.59 191.10
* HAR-11 4.64 189.37
® HAR-13 6.40° 100.28
o HAR-14 6.40 190.38
December 2007 . l Prepd ... . MFA
.2107-05-00. THURBER Chkd RPR




Hwy 401/410 to Credit River

ATTERBERG LIMITS TEST RESULTS | 'GURE B13

THURBALT 2311,GPJ 17M2i07

Silty Clay Till
60
CH
50
40 /
% . /
o
S 5
g 30 v
[
[72]
5 cL
o
20 //
X /
10 a ® =
cL *
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FIGURE C1
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FIGURE C2
GRAIN SIZE DISTRIBUTION
Silty Clay Till
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Hwy 401/410 to Credit River

ATTERBERG LIMITS TEST RESULTS | T'GURE C4
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Appendix E

List of SPs and OPSS

Suggested Text for Selected NSSP
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Highway 401 Widening — Hurontario Street South Access Road

1. List of Special Provisions and OPSS Documents Referenced in this Report
s SP 902 S01.
» SP 572501

e OPSS120, 1994

e SP 105819
e OPSS 206
e (QPS51010

e OPSD 208.010

e OPSS 902

+ Special Provision 902501
e (OPSD 3101.150.

+ (OPSD3102.100

OPSS 206, as amended by Special Provision “Amendment to OPSS 206, December 1993, dated
November 2002.

All granular material should meet the specifications of Special Provision 110F13 “Amendment to
OPSS 1010, March 1993,

2. Suggested Text for NSSP on “Native Hard Till” and “Rock Excavation®

Cobbles and boulders should be expected within the silty clay till layer. The silty clay till grades into
weathered bedrock, accordingly, excavation of the lower zones of the till may be difficult.

The strength of the shale bedrock increases with depth and there is presence of very hard limestone
and/or siltstone interbeds within the shale bedrock. Bulk excavation through the sound shale and the
hard interbeds may be difficult. As such, rock coring equipment, pneumatic rock splitting/breaking
equipment and ripping machinery should be available on site to assist in excavation and drilling.

Although shale bedrock is intrinsically of low permeability, the possibility exists that concentrated
secpage may be experienced from localized seams or fractures in the rock. Means to handle this
seepage, such as additional pumps, should be made available.
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Appendix F

Borehole Locations and Soil Strata Drawing
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