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FOUNDATION INVESTIGATION REPORT
HIGH MAST LIGHTING POLES
HIGHWAY 400 WIDENING
TESTON ROAD TO NORTH OF KING ROAD
VAUGHAN, ONTARIO
G.W.P. 2539-04-00

GEOCRES No. 30M13-193

PART 1 FACTUAL INFORMATION

1.0 INTRODUCTION

This report presents the factual data from a foundation investigation carried out by Thurber
Engineering Ltd. (Thurber) for the detailed design of High Mast Lighting (HML) poles at
locations between the service station to the north of Teston Road to north of King Road along
Highway 400 in the Regional Municipality of York, Ontario. Thurber has been retained by SNC-
Lavalin Inc. (SLI) to carry out this investigation under the Ministry of Transportation Ontario
(MTO) Agreement No. 2005-E-0037.

The purpose of this investigation was to determine the subsurface conditions in areas where HML
poles are proposed and, based on this data, to provide borehole location drawings, records of

boreholes, laboratory test results and a written description of the subsurface conditions.

It is understood that as of June 24, 2011, 70 high mast lighting (HML) pole locations have been
proposed for the Highway 400 widening project from Major Mackenize Drive to north of King
Road. Twenty-three of the HML pole locations have previously been investigated and the results
reported in Thurber’s report entitled “Foundation Investigation and Design Report, High Mast
Lighting Poles, Highway 400, Major Mackenzie Drive to North of Teston Road, Toronto,
Ontario”, G.W.P. 2539-04-00 Report to SNC-Lavalin, File No. 19-92-68, April 1, 2010. The
remaining HML pole locations are addressed in this report. The locations of these HML poles
were established based on information dated June 24, 2011 provided by MTO and are listed in
Table 1 at the end of the text.
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In addition to the boreholes drilled specifically for the HML poles, reference has been made to
information on subsurface conditions contained in another foundation report to be issued for the

overhead and cantilevered sign support design.

2.0 SITE DESCRIPTION

The HML poles are to be located along the alignment of the proposed Highway 400 widening,
from the service station just north of Teston Road to north of King Road. This is part of a project
of broader scope involving the widening of Highway 400 from Major MacKenzie Drive to King

Road.

The project area is located within the physiographic region known as the South Slope of the Oak
Ridges Moraine, which is comprised predominantly of the Halton drift (till). The Halton till is an
interbedded complex of clayey silt to silt till and sand. This till comprises a slightly hummocky
till plain, into which the surface watercourses have eroded 10 to 15 m deep gullies. Relatively
recent fluvial sediments have been deposited in the gullies. The Halton drift overlies bedrock at

depths in the order of 100 m in the vicinity of the project area.

Drainage in the vicinity of the project area is largely controlled by the Humber River and its

tributaries. Localized drainage is facilitated by the creeks flowing within the gullies.

The land use adjacent to this section of Highway 400 is largely rural and agricultural, although

there is increasing residential and commercial development in recent years.

3.0 INVESTIGATION PROCEDURES

3.1 Field Investigation
A borehole investigation program for the HML poles was carried out between April 18 and May
5, 2011. This investigation consisted of a total of 14 boreholes, 13 of which were advanced at

selected locations within the Highway 400 right-of-way in the vicinities where new HML poles

are to be constructed, and 1 of which was advanced at the approximate location of one of the
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proposed overhead sign supports. Ten of the boreholes (HML11-01 to HML11-09 and BH11-20)
were located along the centre median of the highway and four of the boreholes (HMLK-1 to
HMLK-4) were located at the Highway 400-King Road Interchange. These boreholes were
terminated at between 9.4 m and 9.8 m depths.

Previously drilled, relevant boreholes located within the subject section of Highway 400 are also
referenced in this report and are included in Appendix C. The approximate locations of all
relevant boreholes are shown on the Borehole Locations Plans immediately following the text and

tables.

In each borehole, soil samples were obtained at selected intervals with a 50 mm outside diameter
split spoon sampler driven in conjunction with the Standard Penetration Test (SPT).
Groundwater conditions in the open boreholes were observed upon completion of the drilling
operations. Standpipe piezometers were installed in boreholes located off of the highway to
facilitate longer term monitoring of the groundwater levels. The borehole completion details are

summarized in Table 3.1 below.

Table 3.1 — Borehole Completion Details

Borehole Piezometer Tip
Depth / Elevation Completion Details
Number (m)
Bentonite holeplug to 6.7 m, cuttings to 0.2 m,
HMLI1-01 None Installed concrete to 0.1 m, then asphalt to surface.
Bentonite holeplug to 7.3 m, cuttings to 0.2 m,
HML11-02 None Installed concrete to 0.1 m, then asphalt to surface.
Bentonite holeplug to 7.6 m, cuttings to 0.3 m,
HMLI1-09 None Installed concrete to 0.1 m, then asphalt to surface.
HML11-04 None Installed Bentonite holeplug to 0.4 m, concrete to 0.2 m, then
asphalt to surface.
HML11-05 None Installed Bentonite holeplug to 0.5 m, concrete to 0.1 m, then
asphalt to surface.
HML11-06 None Installed Bentonite holeplug to 1.2 m, concrete to 0.1 m, then
asphalt to surface.
HML11-07 None Installed Bentonite holeplug to 1.3 m, concrete to 0.1 m, then
asphalt to surface.
HML11-08 None Installed Bentonite holeplug to 1.2 m, concrete to 0.1 m, then
asphalt to surface.
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HML11-09 None Installed Bentonite holeplug and cuttings to 0.4 m, concrete
to 0.1 m, then asphalt to surface.
Filter sand from 9.1 m to 7.3 m, bentonite holeplug
HMERS] 9.1/278.4 from 7.3 m to 0.9 m, then cuttings to surface.
Filter sand from 9.2 m to 7.2 m, bentonite holeplug
HMLK-2 9.2/283.8 from 7.2 m to 0.6 m, then cuttings to surface.
HMLK-3 9.1/289.4 Filter sand from 9.1 m to 6.4 m, bentonite holeplug
to surface.
HMLK -4 9.6/283.1 Filter sand from 9.6 m to 7.3 m, bentonite holeplug
to surface.
BH11-20 None Installed Bentonite holeplug to 1.0 m, concrete to 0.1 m, then
asphalt to surface.

The drilling investigation was supervised on a full-time basis by a member of Thurber’s technical
staff who located the boreholes in the field, cleared borehole locations of underground utilities,
directed the drilling, sampling and in-situ testing operations, and logged the boreholes. The soil
samples were identified in the field, placed in appropriately labeled containers and transported

back to Thurber’s laboratory for further examination and testing.

3.2 Laboratory Testing

Geotechnical laboratory testing consisted of natural moisture content determination and visual
identification of all soil samples in accordance with the current MTO standards. Grain size
distribution analysis and Atterberg Limits tests were conducted on selected samples. Laboratory
test results are summarized on the Record of Borehole sheets included in Appendix A and are

presented on the figures in Appendix B.

4.0 SUBSURFACE STRATIGRAPHY
4.1 General

This section presents a generalized summary of the subsurface conditions encountered in
Boreholes HML11-01 to HML11-09, HMLK-1 to HMLK-4, and BH11-20. The detailed
subsurface soil and groundwater conditions encountered in these boreholes are presented in the
Records of Borehole sheets included in Appendix A. Selected boreholes from Reference 1 are

included in Appendix C. The actual borehole data closest to any one HML pole location governs



High Mast Lighting Poles Page 5
Highway 400 Widening, Teston Road to North of King Road

any interpretation of the site conditions at that specific pole location. It should be recognized that

the subsurface conditions may vary between and beyond the borehole locations.

In general, the subsurface conditions encountered in the boreholes located on the highway consist
of pavement structure overlying either embankment fill or native clayey silt to silty clay till.
Deposits of sandy silt were encountered within the clayey silt to silty clay till in some boreholes.
In the boreholes drilled off of the highway, a thin layer of topsoil or sand fill was encountered at
surface overlying clayey silt fill, which was underlain by clayey silt to silty clay till in most
boreholes. A sand deposit was encountered in two of the four boreholes located at the Highway
400-King Road Interchange and sandy silt till was also encountered in the other 2 boreholes at

this location.

4.2 Topsoil
Topsoil was encountered surficially in Boreholes HMLK-3 and HMLK-4 which were

advanced at the Highway 400-King Road Interchange. The topsoil was 100 mm thick in
both boreholes.

4.3 Sand Fill
A thin layer of sand fill was encountered surficially at the location of Borehole HMLK-1.

The sand fill is brown and contains some gravel. The thickness of the sand fill at this

location is 200 mm.

4.4 Pavement Structure

Pavement structure consisting of asphalt overlying granular fill was encountered in all of the
boreholes located along the centre median of Highway 400 (Boreholes HML11-01 to HML11-09,
and BH11-20). The thickness of the asphalt ranges between 150 mm and 300 mm. The granular
fill typically consists of brown sand containing trace to some gravel and trace silt and clay. The
thickness of the granular fill ranges from 0.6 m to 1.8 m. The base of the granular fill varies from

Elevation 259.0 m to 308.6 m.



High Mast Lighting Poles Page 6
Highway 400 Widening, Teston Road to North of King Road

SPT N-values recorded in the granular fill ranged from 9 blows to 59 blows for 0.3 m penetration,
indicating a loose to very dense condition. Typically SPT N-values ranged from 10 to 27 blows

for 0.3 m penetration, indicating a compact condition.
The measured moisture contents of samples of the granular fill ranged from 4% to 18%.

Selected samples of the granular fill underwent grain size analysis testing, the results of which are
summarized below. These results are also presented on the Record of Borehole sheets included in
Appendix A. Figure B1, Appendix B illustrates the grain size distribution curves of these

selected samples of the sand fill.

Soil Particles Percentage (%)
Gravel 1to 18
Sand 67 to 96
Silt and Clay 3to 26

4.5 Embankment Fill

Below the pavement structure, embankment fill was encountered in Boreholes HML11-01, 02,
04, 05, 07, 09 and Borehole 11-20. The embankment fill is typically brown and consists of
clayey silt with sand and trace gravel. The thickness of the embankment fill ranged from 0.3 m to

3.0 m. The base of the embankment fill varies from Elevation 257.9 m to 307.2 m.

SPT N-values recorded in the clayey silt embankment fill typically ranged from 10 blows to 17
blows for 0.3 m penetration, indicating a stiff to very stiff consistency. A higher SPT N-value of
42 blows was recorded in Borehole HML11-01 and a lower SPT N-value of 6 blows was
recorded in HML11-09.

The measured moisture contents of samples of the clayey silt embankment fill generally ranged

from 10% to 25%.
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Selected samples of the clayey silt embankment fill underwent grain size analysis and Atterberg
Limits testing, where appropriate. The results of these tests are presented on the Record of
Borehole sheets included in Appendix A and are summarized below. Figure B2 of Appendix B
shows the grain size distribution curves for these samples of the clayey silt fill. Figure B10

illustrates the results of the Atterberg Limits tests for these samples.

Soil Particles Percentage %
Gravel Otol
Sand 241029
Silt 47 to 51
Clay 20 to 25
Index Property Percentage %
Liquid Limit 251032
Plastic Limit 13to 15
Plasticity Index 12to 17

The results of the Atterberg Limits tests indicate that they clayey silt embankment fill is

of low plasticity with a group symbol of CL.

4.6 Clayey Silt Fill

At the King Road Interchange, clayey silt fill was encountered below the sand fill in Borehole
HMLK-1, at surface in Borehole HMLK-2, and below the topsoil in Boreholes HMLK-3 and 4.
The clayey silt fill at these locations is similar to the embankment fill material and is also brown
and contains sand and trace to some gravel. The thickness of the clayey silt fill at these locations
ranged from 1.5 m to 2.1 m. The base of the clayey silt fill at the King Road Interchange varies
from Elevation 285.8 m to 296.7 m.

SPT N-values recorded in the clayey silt fill typically ranged from 10 blows to 29 blows for 0.3 m
penetration, indicating a stiff to very stiff consistency. Higher SPT N-values of 52 blows and 67
blows for 0.3 m penetration were also recorded in this fill, indicating a very hard consistency at

some locations and depths.
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The measured moisture contents of samples of the clayey silt fill at the King Road Interchange

generally ranged from 12% to 22%.

Selected samples of the clayey silt fill underwent grain size analysis and Atterberg Limits testing,
where appropriate. The results of these tests are presented on the Record of Borehole sheets
included in Appendix A and are summarized below. Figure B2 of Appendix B shows the grain
size distribution curves for these samples of the clayey silt fill. Figure B10 illustrates the results

of the Atterberg Limits tests for these samples.

Soil Particles Percentage (%)
Gravel 2to 10
Sand 24
Silt 49 to 56
Clay 17t0 19
Index Property Percentage %
Liquid Limit 28
Plastic Limit 15
Plasticity Index 13

The results of the Atterberg Limits tests indicate that they clayey silt fill is of low

plasticity with a group symbol of CL.

4.7 Clayey Silt to Silty Clay Till

A deposit of native clayey silt to silty clay till was encountered either directly below the
pavement structure or below the pavement structure and embankment fill in Boreholes HML11-
01 to HML11-09 and BH11-20. In Boreholes HMLK-2 to HMLK-4 the clayey silt to silty clay
till was encountered below the clayey silt fill and in Borehole HMLK-] the clayey silt to silty

clay was encountered below a sand deposit.
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The clayey silt to silty clay till contains some sand to sandy and trace gravel and is typically
brown changing to grey with increased depth. In all boreholes, except Borehole HMLK-2, this
deposit was not fully penetrated. In some boreholes (HML11-08, HML11-09, BH11-20, HMLK-
3, and HMLK-4) a non-cohesive sandy silt interbed was encountered within this cohesive deposit.
The thickness and the elevation of the bottom of the clayey silt to silty clay deposit for each

borehole is summarized in Table 4.1.

Table 4.1 — Clayey Silt to Silty Clay Till Thickness and Base Elevations

Borehole Thickness (m) i Interbed Encountered
Elevation (m)
HML11-01 at least 7.3 250.6 -
HML11-02 at least 6.6 2549 -
HML11-03 at least 8.6 263.7 -
HML11-04 at least 8.3 272.4 .
HML11-05 at least 5.7 257.0 .
HML11-06 at least 7.8 266.2 =
HML11-07 at least 8.3 275.8 .
HML11-08 at least 8.8 294.0 3.1 m Sandy SILT
HML11-09 at least 7.5 296.7 1.6 m Sandy SILT
HMLK-1 at least 0.2 278.0 o
HMLK-2 7.3 283.5 -
HMLK-3 at least 7.9 288.8 4.9 m Sandy SILT TILL
HMLK-4 at least 7.4 283.1 3.5 m Sandy SILT TILL
BH11-20 at least 7.6 299.6 1.5 m Sandy SILT

SPT N-values recorded in the clayey silt to silty clay till ranged from 8 blows for 0.3 m
penetration to 100 blows for less than 0.3 m penetration, indicating a stiff to very hard

consistency. Typically, SPT N-values were greater than 25 blows for 0.3 m penetration.
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Measured moisture contents of the clayey silt to silty clay till samples generally ranged between
10% and 28%. Moisture content values less than 10% were measured in 3 samples of the clayey

silt to silty clay till.

Some of the clayey silt to silty clay till samples were selected for laboratory grain size analysis
and Atterberg Limits testing, the results of which are summarized below. These results are also
presented on the Record of Borehole sheets included in Appendix A. Figures B3 to B6 of
Appendix B illustrate the grain size distribution curves for these samples and Figures B11 to B13

illustrate the results of the Atterberg Limits tests.

Soil Particles Percentage (%)
Gravel Otol
Sand 2to 30
Silt 46 to 73
Clay 13to 38
Index Property Percentage %
Liquid Limit 21 to 40
Plastic Limit 12 t0 26
Plasticity Index 8 to 21

The above results show that the clayey silt to silty clay till ranges from low to medium plasticity

with a group symbol of CL to CIL.

4.5 Sandy Silt Till

A layer of sandy silt till was encountered within the clayey silt to silty clay till deposit in
Boreholes HMLK-3 and HMLK-4. The sandy silt till is brown to grey in colour and contains
trace to some clay and trace gravel. The thickness of the sandy silt till ranges from 3.5 m to 4.9
m. The base of the sandy silt till layer was found to vary between Elevation 283.9 m and 289.0

m.
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SPT N-values recorded in the sandy silt till layer ranged from 18 blows to 38 blows for 0.3 m

penetration, indicating a compact to dense condition.

The measured moisture contents of samples of the sandy silt till generally ranged from 14% to

18%.

Selected samples of the sandy silt till underwent laboratory grain size analysis testing, the results
of which are summarized below. These results are also presented on the Record of Borehole
sheets included in Appendix A. Figure B8 of Appendix B presents the grain size distribution

curves for these samples.

Soil Particles Percentage (%)
Gravel Otol
Sand 16 to 30
Silt 66 to 72
Clay 3to 1l

4.6 Sandy Silt

A layer of sandy silt was encountered within the clayey silt to silty clay till deposit in Boreholes
HML11-08, HML11-09, and BH11-20. The sandy silt is brown to grey in colour and contains
trace clay. The thickness of the sandy silt ranges from 1.5 m to 3.1 m. The base of the sandy silt
layer was found to vary between Elevation 297.5 m and 300.8 m.

SPT N-values recorded in the sandy silt layer ranged from 18 blows to 37 blows for 0.3 m

penetration, indicating a compact to dense condition.

The measured moisture contents of samples of the sandy silt till generally ranged from 14% to

18%.

Some samples of the sandy silt were selected for laboratory grain size analysis testing, the results

of which are summarized below. These results are also presented on the Record of Borehole
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sheets included in Appendix A. Figure B7 of Appendix B presents the grain size distribution

curves for these samples.

Soil Particles Percentage (%)
Gravel 0
Sand 21to 28
Silt 66 to 76
Clay 3t09

4.7 Sand

Sand was encountered below the clayey silt fill in Borehole HMLK-1 and below the silty clay till
encountered in Borehole HMLK-2. In Borehole HMLK-1 the sand was 7.5 m thick and was
underlain by clayey silt till. In Borehole HMLK-2 the sand was encountered near the base of the
borehole and therefore the borehole penetrated only 0.2 m of this deposit. The sand is brown and
fine grained and contains trace gravel and trace silt and clay. The base of the sand layer was

found to vary between Elevation 278.2 m and 283.4 m.

SPT N-values recorded in the sand ranged from 28 blows to 69 blows for 0.3 m penetration,
indicating a compact to very dense condition. In general, the SPT N-value in the sand increases

with depth.

The measured moisture contents of samples of the sand generally ranged from 2% to 5%.

Selected samples of the sand underwent laboratory grain size analysis testing, the results of which
are summarized below. These results are also presented on the Record of Borehole sheets
included in Appendix A. Figure B9 of Appendix B presents the grain size distribution curves for

these samples.

Soil Particles Percentage (%)
Gravel 0to 1
Sand 90 to 92
Silt and Clay 7to 10
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4.7 Groundwater Conditions

Groundwater conditions were observed during and upon completion of drilling. Some boreholes
were dry upon completion. Standpipe piezometers were installed in the boreholes located off of
the highway at the King Road Interchange. The water levels measured in the open boreholes

upon completion of drilling and in the piezometers are presented in Table 4.2.

Table 4.2 Water Level Measurements
Borehole Date Depth | Elevation Comments
(m) (m)

HMLI11-01 April 20,2011 8.5 251.7 Open Borehole
HML11-02 April 21, 2011 1.8 262.8 Open Borehole
HMLI11-03 April 21,2011 Dry Open Borehole
HML11-04 April 29, 2011 Dry Open Borehole
HML11-05 April 29, 2011 Dry Open Borehole
HML11-09 April 29, 2011 1.4 305.0 Open Borehole
April 19, 2011 Dry Open Borehole

e, June 27,2011 9.1 278.4 Piezometer
April 19,2011 5.0 288.0 Open Borehole

HMLK-2 June 27,2011 6.5 286.5 Piezometer

HMLK-3 June 27,2011 2.7 295.8 Piezometer
April 18, 2011 1.4 291.3 Open Borehole

HMLK-4 June 27,2011 0.6 292.] Piezometer

Previous borehole results and observations as discussed above indicate that the groundwater level
varies from 2 m to 9 m depth at the borehole locations. It should be noted that these are very
short term observations and groundwater levels are subject to seasonal fluctuations and severe

climatic events.

5.0 MISCELLANEOUS

Thurber staked and/or marked the borehole locations in the field and obtained utility clearances
prior to drilling. The as-drilled borehole locations (northing, easting, elevation) were surveyed by

Thurber using a Trimble Pathfinder ProXRT differential GPS.
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DBW Drilling Ltd. of Ajax, Ontario supplied the drill rig and conducted the drilling, sampling
and in-situ testing operations. Kodiak Drilling of Oakville, Ontario supplied a limited-access rig
for drilling, sampling, and in-situ testing of Borehole HMLK-3. Traffic control during the field

work was provided by Barricade Traffic Services Inc. where required.

The drilling and sampling operations in the field were supervised on a full time basis by a
member of Thurber’s technical field staff. Laboratory testing was carried out by Thurber in its

MTO-approved Oakville laboratory.

Mr. Mark Farrant, P.Eng provided overall direction of the field operations and Ms. Lindsey
Blaine, E.I.T prepared this report. Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for
MTO Foundations projects, reviewed the report.
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High Mast Lighting Poles
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(Present Investigation)
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Continued Next Page 20
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9.8 END OF BOREHOEL AT 9.8m.
Continued Next Page o3 3. Numbers refer to 1535
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ELEY, DESCRIPTION |2 & <|z2| E —_—— DISTRIBUTION
DEPTH s|3| F 5 (38| < |O UNCONFINED  + FIELD VANE Y (%)
G z|[2°| @ |e QuIcKTRIAXAL x LABVANE | WATER CONTENT (%)
282.1 © @ 20 40 60 80 100 20 40 60 wm? lor sa s L
00| ASPHALT: (275mm)
281.9 282
03 SAND, some silt, trace grave!
Compact to Loose 1 SS 27 o
Brown
Moist
(FILL)
2lss| o o 8 81 11
260.9 281 (SI+CL)
1.2 Clayey SILT, trace gravel o
25‘1"; stiff ’
2 Brown 711
Moist ] g .
(FILL) 199 3| ss | 14
Silty CLAY, with sand, trace gravel *;/
Stiff to Very Stiff ,é/ 280
Brown ’
Moist r‘/’/t 4| ss 10 d
(TILL) 4]
144
fg/
L/,
'jf‘ 279
){i/ 5| ss | 1 o
1]
Becomes grey 1]
ity
14
45’;
H / /
HAA 278
1%
N4
V1l 6 | ss| 1 b 1 26 50 24
#é/
g% 217
5}
1%
195
e
)’.:;f
V]
A 276
/]
g ; 7| s8s | 21 o
b‘;;
#’//11/
1A
:?/g 275
’/i/
19
*‘/ 8| ss | 2 4+ 1 28 47 25
f;}
7 274
9%
#é/
14
94
’;'ﬁ 273
r
Y
s ; 9| ss | 24 o
272.4 K
98 END OF BOREHOLE AT 9.8m.
Continued Next Page 23 3. Numbers refer to " 3 s
"% Sensitivity > (%) STRAIN AT FAILURE



ONTMT4S 9268.GPJ 8/15/11

Sensitivity

Minislry of
Trans{)yonalion . .
Ontario Tansan
RECORD OF BOREHOLE No HML11-04 20F2 METRIC
W.P. 2539-04-00 LOCATION N 4 862 809.96 E 299 783.58 ORIGINATED BY ES
HWY _ 400 BOREHOLE TYPE _ Sold Stem Augers COMPILED BY _ AN
DATUM _Geodetic DATE 2011.04.29 - 2011.04.29 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL - REMARKS
,”;‘ 7] s :L':_srm MOISTURE ”3:": - I 8
= w|<8| & 20 40 60 80 100 CONTENT Z0
ol& Y1ZE| z ' . e 1 wp w we| & | GRANSIZE
Lo w J12a O |SHEAR STRENGTH kPa
ELEV DESCRIPTION = & 2|2 [= —— DISTRIBUTION
DEPTH < 2| ¢ 5138| < [o unconFmeD  + FIELDVANE Y %)
== Z|EO| ©@ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w L ey B0 B0 100 20 40 60 kwm3 [GR sA sI oL
BOREHOLE OPEN AND DRY UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.4m,
CONCRETE TO 0.2m THEN
ASPHALT TO SURFACE.
+3 x3. Numbers refer to 15$_5
DX > (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Sensitivity 10

Minislry of
Transgorlation . l
Ontario Tr s
RECORD OF BOREHOLE No HML11-05 10F 2 METRIC
W.P. 2539-04-00 LOCATION N 4 863 499.72 E 299 666.03 ORIGINATED BY _SLL
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2011.04.29 - 2011.04.29 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT & NATURAL - REMARKS
E [} s mﬂc MOISTURE "E:'r': - I
s nl|l<s| & 20 40 60 80 100 CONTENT 0 &
=R GlzE| z e we w we| 5% | cramsize
ELEV [ - 2125| © [SHEAR STRENGTH kPa A T DISTRIBUTION
LN DESCRIPTION =S L5z &
DEPTH § 5 ﬁ > |2 o < O UNCONFINED + FIELD VANE Y %
= |23l 3 WATER CONTENT (%) (%)
I'U—) F4 % w @ QUICK TRIAXIAL X LAB VANE
266.8 w 20 40 60 80 100 20 40 60 kNm3 |GR sSA sI cL
0.0]  ASPHALT: (260mm)
266.5
03 Silty SAND, some gravel
Dense 1 1] 34 o
Brown
Moist o
(FILL) 2 o 7 67 26
265.7 2 8§ 14 (S+CL)
1.1 Clayey SILT, with sand, (race gravel °
Stiff to Very Stiff
Brown
Moist
(FILL)
3 S8 14 265 o
4 88 17 o
264
5| 88 | 10 4+ 1 28 52 20
263
262.7
41 Clayey SILT, some sand, trace gravel |14
Very Stiff to Stiff 4
Brown \
Moist /ﬁ‘ y
ILL) B
@ {/ 6| ss | 16 262 o
| 14
Fl/
oM
11
14
) 261
{
7 S8 15 [+]
260
8 S8 22 258 o
258
‘f
] |
1] 9 | ss | 55 o 0 19 68 13
257.0 "ﬁ
98 END OF BOREHOLE AT 9.8m.
Consncud et Page 3 3. Numbers refer to 2
+EXT 155 (o) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Onlario ||
RECORD OF BOREHOLE No HML11-05 20F 2 METRIC
W.P. 2539-04-00 LOCATION N 4 863 499.72 E 299 666.03 ORIGINATED BY _SLL
HWY 400 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.04.29 - 2011.04.29 CHECKED BY ___MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & Y [RESISTANCEPLOT — L wm ol o | e
@« MOISTURE - T
E w|22| 8 20 40 60 80 100 |U  comme WM 3O 8
2l® gf=g] 2 : ; - . L wp w we| S ¥ | cransize
ELEV o|lm| ¥ 21251 © |SHEAR STRENGTH kPa
DESCRIPTION LS| ¢ 2(z8| E —_———— DISTRIBUTION
DEPTH s|3| ¢ 5[38| £ |o UNCONFINED  + FIELD VANE Y %)
512 z|€O| @ |e® QUCKTRIAXAL x LABVANE [ WATER CONTENT (%)
Conlinued From Previous Page u 20 40 60 80 100 20 40 &0 kNm3 [GR sA s1 cL
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.5m,
CONCRETE TO 0.1m THEN
ASPHALT TO SURFACE.
+3 3. Numbers refer to 1535
X ° (%) STRAIN AT FAILURE

Sensitivity




Ministry of
Transportation

ONTMT4S 9268.GPJ 8/15/11

Ontario THURBER
RECORD OF BOREHOLE No HML11-06 10OF 2 METRIC
W.P. 2539-04-00 LOCATION N 4 863 918.52 E 299 593.91 ORIGINATED BY MAT
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2011.05.04 - 2011.05.04 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W [RESISTANCE PLOT — o | Remarss
|'.I_.l %) < PLASTIC | TURE LQuip - T
E wn|23| 8 20 40 60 80 100 [T comewr M| SO &
Slgl L, | 4[(2E| 2 L L ! ! wp w we| 3¢ | cramnsize
ELEV ESCRIPTION t o | a 2 25 g SHEAR STRENGTH kPa i DISTRIBUTION
DEPTH D s Z| £ >13 F < | O UNCONFINED + FIELD VANE Y %)
el = z|ZS| § |e quckTRAXIAL x LABVANE | WATER CONTENT (%)
276.0 w 20 40 60 80 100 20 40 60 xwm3 |GR sa s cL
00[  ASPHALT: (150mm) =
0.2 ]
SAND, some gravel, trace silt and 1 ss 50 °
clay
Very Dense to Compact
Brown
Damp to Moist
(FiLL 2|88 | 19 275 o 1872 10
(SI+CL)
[«
2740 3| ss| 10
20 Clayey SILT, with sand, trace gravel _;ff 274
Very Stiff to Hard 1
Brown 1M
Moist 1% .
TiLL) 4] 4 | ss | 4
PC./:/
U 273
144 5| ss | 28 o
ief
272
6 | S | 42 ol 1 22 60 17
Becomes grey 271
270
14
rq
Mld 7| ss | 22 o
F )
fld {1
5% 269
/./';:
% b
Iap
i
14
8 S8 32 o
267
fi
144l o | ss | 25 o
266.2
98 END OF BOREHOLE AT 9.8m.

Continued Next Page
+3 x 3., Numbers refer to

20
Sensitivity 1595 () STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Sensitivity

Ministry of
Trans;%rtalion . l
Ontario Tvunaan
RECORD OF BOREHOLE No HML11-06 20F2 METRIC
W.P. _ 253904-00 LOCATION N 4 863 918.52_E 299 593.91 ORIGINATED BY _MAT
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.05.04 - 2011.05.04 CHECKED BY MEF
DYNAMIC GONE PENETRATION
[=R?] <<) mm MOISTURE "g:'r': - I e
5 nl|g5| & 20 40 60 80 100 CONTENT 0
S|e ul=g| z e r— wp w we| 34 | cransizE
ELEV a|m| & J|l2a8 O |SHEAR STRENGTH kPa —_—— DISTRIBUTION
DESCRIPTION =S 2|lz8| E
DEPTH 3|3 F 5|38| £ [o unconFnED  + FIELD VANE y %)
|z z|€S| § |e QuCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 20 40 (60, A9 A 20 40 60 kNim3 |GR sA sI cL
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.2m,
CONCRETE MIX TO 0.1m, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to 2
* : ‘5*35 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

O Ministry of -
Transportation . l
Ontario namsan
RECORD OF BOREHOLE No HML11-07 10F 2 METRIC
W.P. _ 2539-04-00 LOCATION N 4 884 229.12 E 299 541.14 ORIGINATED BY _MAT
HWY 400 BOREHOLE TYPE __Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.05.04 - 2011.05.04 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o - 4 [ReSISTANCE PLOT = waRAL | REMARKS
= R 20 4 6 8 00 | Gme w| 5O &
ol& LlzE]| z ; 2 = < : wp w wi| 58 [ cransize
ELEV SlE| & | 2|28]| @ |SHEARSTRENGTHkPa ! S DISTRIBUTION
DESCRIPTION | s 2|35z &
DEPTH |3 b $[38| £ [o unconFmeD  + FIELD vANE Y %)
=1z z|2°9| @ |e auickTRIAXIAL X LABVANE | WATER CONTENT (%)
2856 © @ 20 40 60 80 100 20 40 60 wim3 lor sa s cL
0.0]  ASPHALT: (150mm)
02
SAND, some gravel
Compact 1 SS 25 [}
Brown
2848]  pamp 285
08| \(FILL) V4
Clayey SILT, some sand, trace gravel 2 Ss 15 o
Stiff
284.1 Brown
2 Damp
15 \(FiLL /HAA 284
1
Silty CLAY, some sand f} 3|ss| 8 [ | 0 16 52 33
Firm to Stiff ’ﬁ(
Brown L1 //
Moist *'§/
(TILL) i ﬁ
"/,5 48| 9 283 o
iy
¥
Fi%
f/ﬁ
5[ss | 9o 3
o
1] 282
#9/
14
f//
18 i
4.1 Becomes Very Stiff to Hard i /§
7
I 281
4]
A 6 SsS 34 o
1%
A;;
;
A
,// 280
Y
v;f
Becomes grey : ﬁy
MAAd 7| ss | 23 o
1
"j/ 279
l‘/ a
2
:r//
4%
7
1
ﬁﬁ 278
#//
:§/a ss | 2z 4 0 20 58 22
n‘;fe
!
%9
14
2 / 277
9y
24
#
f
A4 9| ss | 22 o
11 "
2758 % 276
9.8 END OF BOREHOLE AT 9.8m.
Continued Next Page 20
3 3. Numbers refer to
+2.x3 o ‘5$5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportalion

Ontario
RECORD OF BOREHOLE No HML11-07 20F2 METRIC
W.P. __ 2539-04-00 LOCATION N 4864 229.12 E 299 541.14 ORIGINATED BY _MAT
HWY 400 BOREHOLE TYPE __Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.05.04 - 2011.05.04 CHECKED BY MEF
DYNAMIC CONE PENETRATION
j24 LASTIC  uoisTuRE - I
= o|22| 8 20 40 60 80 100 |“T  comnmr T 5O &
21 g =2l =z : - ! ) ¢ wp w w | 2% | GRAINSIZE
ELEV gl ¥ 2|25 | © |SHEAR STRENGTH kPa
e DESCRIPTION |2 & |28 & —_—— DISTRIBUTION
DEPTH S|3| £ | 5[38| < |o UNCONFINED  + FIELD VANE Y %)
512 z|€©O| @ | QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page i 20 40 60 8O 100 20 40 60 kNnim3 [GR SA S CL
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.3m,
CONCRETE MIX TO 0.1m, THEN
ASPHALT TO SURFACE.
4+3 x 3. Numbers refer to 1535
X &S (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 9268.GPJ 8/15/11

(Rp) Vicisyet, |
Transportation . l
Ontario namsan
RECORD OF BOREHOLE No HML11-08 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4 864 820.03 E 299 439.93 ORIGINATED BY _MAT
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.05.03 - 2011.05.03 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANGE PLOT CATURAL o REMARKS
L'I_J w < PLASTIC o TURE uauio - T
e w 23| 8 20 40 60 8 100 |"T  comwr M| SO &
2% ulzE| z 4 ! L ’ ; wp w wi| 54 | cransize
(8| w| 2|2F5| © |SHEARSTRENGTH kPa
ELEV o o 2lzg| E —_—————— DISTRIBUTION
DEPTH DESCRIPTION S| | $|32| % |o UNCONFINED  + FIELD VANE
|2 2|ag| g Y (%)
£z Z2|Z°| © | QUOCKTRIAXIAL x LABVANE | WATER CONTENT (%)
303.6 w 20 40 60 80 100 20 40 60 kN/m 3 GR SA SI CL
0.0 ASPHALT: (150mm)
0.2
SAND, some gravel
Compact 1 S8 27 o
302.8 Brown 303
Damp h
08 \(FiLy :g;
Silty CLAY, some sand, {race gravel f/} 2 | 88 19 [°]
SHiff to Very Stiff ’ﬁ,/
Grey %
Moist ‘é/
(TILL) g% 302
1714
] 3| ss | 12 I ] 1 12 81 36
?V
f 1
£i%
A
(o
4/ 4| 8s| 25 301
94
300.5 A
3.0 Sandy SILT, trace clay
Compact to Dense 5 ss 18 d
Brown
Moist to Wet
300
11l 6 | ss | 32 d 02176 3
J4 298
297.5 1.
6.1 Sitty CLAY, trace sand, trace gravel =71/
Hard 03 7 | ss | a1 o
Grgy 11
Moist A 297
(TILL) '] /
4
;C 4
{jr
%%
52 206
'
Py
Hile | ss| a2 9
/)!/
F
I
o
95
%% 295
A
,‘é/
19
(1
A
741 o | ss | 100/ o
2940 1] 0.275
96 END OF BOREHOLE AT 9.6m.
BOREHOLE BACKFILLED WITH
BENTONITE HOILEPIUGTO 1 2m
Spa e P 3 3. Numbers refer to 2
T X ‘5*35 (%) STRAIN AT FAILURE

Sensitivily




ONTMT4S 9268.GPJ 8/15/11

G Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No HML11-08 20F2 METRIC
W.P. __ 2539-04-00 LOCATION N 4 864 820.03 E 299 439.93 ORIGINATED BY _MAT
HWY 400 BOREHOLE TYPE __ Solid Stem Augers COMPILEDBY __ AN
DATUM _Geodelic DATE 2011.05.03 - 2011.05.03 CHECKED BY ___ MEF
SOIL PROFILE SAMPLES | o w  [DYNAMIC QONE EENETRATION o REMARKS
W oo 5 pusTc L RE vauo | 5‘:
5| g|SE| 2 2 % % @ 0 % cmr W7 28 :
= =2
z|%| w| 2|25| & [sHEAR STRENGTHKPa e v wo 2% | GRANSIE
ELEV DESCRIPTION =2 & 2lz¢g| £ —_— DISTRIBUTION
DEPTH 3 | r S|33| £ |o UNCONFINED  + FIELD VANE y %)
|z z|ZO| U |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Conlinued From Previous Page w 20 40 60 80 100 20 40 60 kN/m3 [GR SA I cL
CONCRETE MIX TO 0.1m, THEN
ASPHALT TO SURFACE.
+ 3 3. Numbers refer to 15$5
' Sensilivity &S (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of -
G Transportation . .
Trasman

Ontario
RECORD OF BOREHOLE No HML11-09 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4866 062.86 € 299 224.63 ORIGINATED BY _SLL
HWY 400 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2011.04.29 - 2011,04.29 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w” 4 |RESISTANCEPLOT — e MU ou| k| REMARKS
e o |22 3 20 40 60 8 100 |"T  comer M| SO &
9| w2l 2 e e wp w we| 54 | cransize
ELEV 2l8| W | 2[28| & [SHEARSTRENGTHkPa ——— DISTRIBUTION
= Els <|Z2Z =
DEPTH DESCRIPTION - - % | o UNCONFINED  + FIELD VANE %
Y E] Z(ag] £ Y (%)
El= Z|2O| @ |e quickTRIAXAL X (ABVANE | WATER CONTENT (%)
306.4 © w 20 40 60 80 100 20 40 60 kwim3 [GR sA sI cL
0.0 ASPHALT: (300mm)
0z SAND, trace gravel, trace silt
Compact 306
Brown 1|ss| 25 -
Moist to Wet
(FILL) .
305.3 2| ss | 1
12 Clayey SILT, with sand, some roots [
and rootlets, topsoil slained Z 1
Firm 305
Dark Brown
Moist 3(ss| 6 H— 0 27 48 25
(FILL)
304.2
23 Silty CLAY, with sand, trace gravel ":3/
Stiff 304
Brown '7; 4| ss | 14 5
Moist to Wet A
(TILL) /
%
?ﬁl/‘
"/V 5|ss| 8 q
%% 03
%
el
302.5 i 7
40 Sandy SILT, trace gravel, trace clay
Dense
Brown to Grey
Moist 1] 302
6| ss | 32 o 0217 9
300.8 1] 301
56 Silty CLAY, with sand 1
Stiff to Hard /ﬁ
Grey ,/ ',
Moist 1A
(TILL) %%
’§:§ 7| 85| 14 . o
%%
K1 I‘
7
r//
7
97
299
¢4
//
W s | ss | 45 lan! 0 22 48 30
#;’z
’ﬁ)"
19%
L1
Q/{ 208
V]
14
///
144
%
f//
HAq o | ss | 52 267 °
% / ’/
206.7 A1
9.8 END OF BOREHOLE AT 9.8m.

Continued Next Page
ke e 3 % 3. Numbers refer to

+ Sensitivity

20
‘5$5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Onlario frpapeaml
RECORD OF BOREHOLE No HML11-09 20F 2 METRIC
W.P. __ 2539-04-00 LOCATION N 4 866 062,86 _E 299 224.63 ORIGINATED BY _SLL
HWY __ 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2011.04.20 - 2011.04.29 CHECKED BY ___ MEF
SOIL PROFILE SAMPLES | o w  |QYNAMIC CONE PENETRATION
w NATURAL = REMARKS
w wn < PLASTIC MOISTURE LQauip I
5 o|gE| 8 20 4 80 100 | comw | EO &
S| ul=g| z L 1 L 1 1 wp w wo| 54 | cransize
oy W J]l25| S |SHEAR STRENGTH kPa
_ELEV_ DESCRIPTION = [ 2|28 E R S DISTRIBUTION
DEPTH S|3| £ | 5|38| < |© UNCONFINED  + FIELD VANE Y %)
i Z|E©| @ |e QUOCKTRIAXIAL X LABVANE WATER CONTENT (%)
3
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m*® |GR SA SI CL
BOREHOLE OPEN TO 1.4m AND
WATER LEVEL AT 1.4m UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
CUTTINS AND BENTONITE
HOLEPLUG TO 0.4m, CONCRETE
MIX TO 0.1m, THEN ASPHALT TO
SURFACE.
3 3. Numbers refer to 2
X 15%‘ (%) STRAIN AT FAILURE

Sensilivity




ONTMT4S 9268.GPJ 8/15/11

Ministry of

Transportation . .
Ontario Tr e
RECORD OF BOREHOLE No HMLK-1 10F 2 METRIC
W.P. 2539-04-00 LOCATION N 4 864 360.61 € 299 603,50 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.04.19 - 2011.04.19 CHECKED BY MEF
SOIL PROFILE SAMPLES | & w [OYNAMIC CONE EENETRATION — | F——
=.|_.| o 2:’ PLASTIC L TURE vauo [ 2
5 n|g8| @ 20 40 60 80 100 |"™  comar M| Z O &
21 wl=g| z - : ; ; . wp w wo| 58 | cransize
o lm w 31235 © |SHEAR STRENGTH kPa
ELEV. DESCRIPTION = e | 2|28]| E ——o—— DISTRIBUTION
DEPTH S[3] £ | 5|38| £ [o unconrneD  + FIELDVANE y %)
£z Z|Z°| @ |® QUCKTRIAXAL x LABVANE [ WATER CONTENT (%)
287.5 w 20 40 60 80 100 20 40 60 kNim3 |GR sA SI cL
0.0 SAND, some gravel °
0.2 Brown
Damp 1| ss | 17 o
(FILL) q 287
Clayey SILT, with sand, trace gravel
Very Stiff
o
Dark Brown to Brown 2| ss | &7 H- 2 24 56 19
(FILL)
286
285.8
17 SAND, fine grained, trace silt and 3| ss | 33 o 193 7
clay, trace gravel
Compact to Very Dense (Bi+CL)
Brown
Damp
4| ss | 28 288 o
5 S§8 29 0
284
283
6 S8 52 o
282
7 SS 54 0 0 90 10
281 (SHCL)
280
8 8s 69 2
279
278.2
2788 Clayey SILT, some sand, trace 9188 | 72 4 117 64 19
9.4 gravel, occasional clay seams U150
Hard
Brown
(TILL)

Continued Next Page

+

3

3

Numbers refer to
Sensitivity

20
15$5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No HMLK-1 20F 2 METRIC
W.P. 2539-04-00 LOCATION N 4 864 360.61 E 299 603.50 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.04.19 - 2011.04.19 CHECKED BY MEF
SOIL PROFILE SAMPLES | o w [y G O NETRATION .
w < PLASTIC RAL uouip = REMARKS
@ MOISTURE [
= |22 3 20 4 60 80 100 |"™T  comwr W7 Z O &
o2& YlZE| z 3 : L L - wp w we| 58 | crANsizE
t|lm| ¥ J|l2a © |SHEAR STRENGTH kPa
ELEV DESCRIPTION 2]l e| 2|28 E —————— DISTRIBUTION
DEPTH é =] F\- > 8 el § O UNCONFINED + FIELD VANE Y (%)
ez Z|Z©| @ |e QUCKTRIAXAL x LABVANE [ WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
END OF BOREHOLE AT 9.4m. v
BOREHOLE OPEN AND DRY UPON =
COMPLETION.
Piezomeler installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Jun. 26, 11 9.1 278.4
+3 x 3. Numbers referto 15_35
' : 10 (%) STRAIN AT FAILURE

Sensitivily




ONTMT4S 9268.GPJ 8/15/11

1Ministry gft_ .-
ransportation
Ontario Trurmen
RECORD OF BOREHOLE No HMLK-2 10F 2 METRIC
W.P. _ 2539-04-00 LOCATION N 4 864 504.40_E 299 341.16 ORIGINATED BY £S
HWY _ 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AN
DATUM _Geodstic DATE 2011.04.19 - 2011.04.19 CHECKED BY ___ MEF
SOIL PROFILE SAMPLES | o uy |EEANIE CONE PENETRATION .
w < PLASTIC uauip (= REMARKS
= « 'Eg 2 20 4 e 8 10 |[M  ome | ES &
Slg wl|=2| z P wp w we| S ¢ | crANSIZE
ELEV || w| 2|25| & |SHEARSTRENGTHKPa L & % DISTRIBUTION
DESCRIPTION Els L5z E
DEPTH |3 P 5[38| £ |o unconFNED  + FIELD VANE Y %)
el Z|£O| @ |e QuicKTRIAXAL X LABVANE [ WATER CONTENT (%)
293.0 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI cL
00| Clayey SILT, with sand, some gravel &
Stiff to Hard 9 ss o
Brown
(FILL)
2| ss 202 Y 10 24 49 17
3 88 o
290.8 291
.
21 Silty CLAY, some sand, trace gravel H ; ;
Very Stiff to Hard
Brown ’7154 ss o| 0 12 52 37
Damp A
(TILL) g}/
7 .
ﬁ?’ 5| ss o
7
1%
%%
P B T=Ta1
jﬁ: 289
59
Fl
79
’5,/" 6 SS )
,.5j 288
fr‘/f/
4]
i%9%
%%
g
1A
ik 287
e
%5 :
s 7| ss
Becomes grey §:;
i
7¢
A
% a
1]
%%
3
1
1otA 8 | ss | 60 +H 116 52 31
[P
7/2 285
#//
1%
9%
51]
47
%
%%
199 284
’/
’F ]
283.5 44 9 | ss | 58 o
288.4 SAND, fine grained J
96 Very Dense
Brown

Continued Next Page

Numbers refer to

3 3.
! " Sensitivity

+

20
‘5$5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Sensitivity

Ministry of
Tmns;)yonation . .
Ontario Namaen
RECORD OF BOREHOLE No HMLK-2 20F2 METRIC
W.P. 2539-04-00 LOCATION N 4 864 504.40 E 299 341.16 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.04.19 - 2011.04.19 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y [ResiSTancePLOT — — o | remarks
u}_J w s PLASTIC | oTuRE vauo | &
= n|l<8| & 20 40 60 80 100 M CONTENT turl S O &
Sle wl=2| z e wp w wo| 54 | cransize
c|d| w| 3|o5| S |SHEARSTRENGTH kPa
ELEY DESCRIPTION e e« | 2|2 E B DISTRIBUTION
DEPTH 3 2| 5138 € |O UNCONFINED  + FIELD VANE Y %)
=1z 2 |€C| @ |@ QUOCKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 0 BO 100 20 40 e0 kNm3 |GR sA I CL
Moist
END OF BOREHOLE AT 9.6m.
BOREHOLE OPEN AND WATER
LEVEL AT 5.0m UPON COMPLETION
OF DRILLING.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Jun. 26,11 65 286.5
3 32, Numbers refer to 2
X ‘“{%5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Minislry of
Transportation

Ontario namsan
RECORD OF BOREHOLE No HMLK-3 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4 864 698.41 E 299 501.25 ORIGINATED BY LRB
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.05.05 - 2011.05.05 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — e U op| 1z | REMARKS
= nl|lxg| 8 20 40 60 80 100 |"7  cowenwr M7 5O &
olel L, | 4[z8] = e e e wp w we| 54 | cransize
I -] J12a O |SHEAR STRENGTH kPa
ELEV DESCRIPTION = e |22 = L — Q1 DISTRIBUTION
DEPTH 2| S [5Z| % |o UNCONFINED  + FIELD VANE
M E 21258]| £ Y (%)
=12 z|gC| @ |e QucKTRIAXIAL x LaBvANE | WATER CONTENT (%)
2985 u 20 40 60 80 100 20 40 60 kN/m 3 |GR SA SI CL
g ‘13' TOPSOIL, with sand: (100mm) ‘
Clayey SILT, some sand, irace 1 S8 1 o
gravel, some rootlets
Stiff 298
Brown lo Dark Grey
(FILL)
2 8S 10 b
297
206.7 Y 3| ss | 1 ]
1.8 Silty CLAY, some sand, trace gravel 211
Very Stiff 17 j
Brown ,_/ ’/
(TILL) H;/
6] 4 | ss | 25 2% B 0 17 53 30
19s
g%
#//
?V
f/,
/g/
A5 | ss| 15 o
Fl
rf/‘ ¥ 205
1%
11
¥
fa/
/5
2039 ) / 204
4.6 Sandy SILT, trace clay, trace gravel 9
Compact 114 o
Brown 1 6 S$S 23 1 16 72 11
Moist to Wet A
(TILL) |
Becomes grey 9’
114 293
il
9.
114
117 88 18 o
0 292
g
114
0
Vi 201
419
Ple|ss| 2 o
q
144
g 290!
4
1 |d
ﬂ o
289.0 Ho|ss| 70 o
268:8|  Silty CLAY, some sand, trace gravel 269 0 16 60 24
97 Hard
Grey
Continued Next P;
IR A +3 x 3. Numbers refer to 15,35
' . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 9268.GPJ 8/1511

Ministry of
Transportation

Onlario
RECORD OF BOREHOLE No HMLK-3 20F 2 METRIC
W.P. 2539-04-00 LOCATION N 4 864 698.41 E 299 501.25 ORIGINATED BY LRB
HWY 400 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2011.05.05 - 2011.05.05 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL . REMARKS
Byl 2 iR ] I e
[~ w|<L8 @D 20 40 60 80 100 CONTENT Z 0
9|x wl=g| z 1 L 1 ! L wp w we| 34 | cransize
ola| W J]l25| © |SHEAR STRENGTH kPa
ELEY DESCRIPTION E (S |2 = ——— DISTRIBUTION
DEPTH S 2| 5138 < [0 UNCONFINED  + FIELD VANE Y %)
== Z|EC| © |® QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA s1 CL
Moist
(TILL)
END OF BOREHOLE AT 9.7m,
Well installation consists of 50mm
diameter Schedule 40 PVC pipe wilh a
1.52m slotied screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Jun. 26,11 27 295.8
3 3, Numbers refer to 2
UL ‘5*35 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No HMLK-4 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4 864 596.44 E 299 670.66 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE __Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.04.18 - 2011.04.18 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ l-é,-l RESISTANCE PLOT ssne | MATURAL - - REMARKS
- = 21 o LM MOISTURE wr| E 5 &
7 S 173 20 40 60 80 100 CONTENT z Y
Slgl o | 4[2E| 2 : . ' - ' wp w we| 3¢ | crANSsIZE
ELEV t ol & 3 25 'C__> SHEAR STRENGTH kPa i o i DISTRIBUTION
DEPTH DESCRIPTION 13| 2| S[38| £ |o uNconFINED  + FIELDVANE y %)
ez z|ZS| @ |e QUICKTRAXIAL X LABVANE | WATER CONTENT (%)
. w 20 40 60 80 100 20 40 60 kNm3 |GR SA sI CL
Falat =
g4 \TJ0PSOIL V4
Clayey SILT, some sand, trace 1 S§s o
organics
Stiff to Very Stiff
Brown and Grey 202
Damp
(FILL) 2 ss b
A A
3 88 291 2]
290.5
22 Clayey SILT, some sand, lrace gravel
Hard
Brown 4| ss b 0 11 73 16
Damp to Moist 290
(TILL)
5 S8 o]
289
y/ 6 88 288 e 1 18 67 14
4%
|
287.4 f'é
53 Sandy SILT, trace to some clay, trace q
gravel 114
Very Dense to Dense |
Grey 1o 287
Moist to Wet ]
(TILL) 9’
4
11 7 | SS q
V1
4 286
114
Y
q
4
. 285
ol 8 SS 38 O 0 30 66 3
4
114
%
283.9 1. 284
88 Clayey SILT, with sand, irace gravel r.l'f
Hard M
Grey 114
Moist /6 9 88 65 o 0 24 54 21
283.1 (TILL)
9.6 END OF BOREHOLE AT 9.6m.
BOREHOLE OPEN AND WATER

Continued Next Page

X

Numbers refer lo

Sensitivity

20
‘535 (%) STRAIN AT FAILURE



ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No HMLK-4 20F2 METRIC
W.P. 2539-04-00 LOCATION N 4 864 596.44 E 299 670.66 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.04.18 - 2011.04.18 CHECKED BY MEF
DYMAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © ; RESISTANCE PLOT ssne | NATURAL - - REMARKS
o MOISTURE I
E ol2Z2| 8 20 4 60 8 100 | Come wr| EO &
o5 R e — wp w wo| 54 | cransize
ELEV & lam| ¥ 2 2s 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION S13| £ | 5|33 £ [o unconrmep  + FiELD vANE y %)
s Z 29| L [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 B0 100 20 40 60 knm3 |GR SA SI CL
LEVEL AT 1.4m UPON
COMPLETION.
Well installation consists of 25mm
diameter Schedule 40 PVC pipe with a
1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m)
Jun. 26, 11 06 2921
3 3, Numbers refer to by
+ULXT 15%5 (%) STRAIN AT FAILURE

Sensitivily




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Onlario 1)
RECORD OF BOREHOLE No 11-20 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4 865 160.65_E 299 383.24 ORIGINATED BY _MAT
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.05.03 - 2011.05.03 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL . REMARKS
w %) < PLASTIC MOISTURE LQuip - I
£ 22| 8 20 40 60 80 100 |“T  comr M| 5O &
2 ul=g| z L 1 ! ! ! wp w we| 58 | cransize
(8| w| 3|o5| S |SHEAR STRENGTH kPa
ELEV DESCRIPTION IS & 21z2| E —— DISTRIBUTION
DEPTH S|3| F | 5|38| £ |© UNCONFINED  + FIELDVANE y %)
=12 z|E©| @ |e® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
309.4 w 20 40 60 80 100 20 40 60 kN/m3 [GR SA sI cL
00|  ASPHALT: {150mm)
0.2
SAND, some gravel
Compact 1] 8s | 22 a0 °
(FILL)
308.6
08 Clayey SILT, trace sand, trace gravel
Stiff
Grey 2| ss| 1
Moist
(FILL) 308
3| ss | 12
307.2
22 Silty CLAY, some sand, trace gravel o1
Very Stiff to Hard (1] ﬁ 307
Brown 1A 4 88 16 Q
Moist ’/’/
(TILL) gj
%
9
W44 6| ss | 22 b— 0 16 50 35
A 306
11
[
r/}
]
7§/
EA
g/ 305
’/i/
:/; 6| ss | 27 °
g
[/
14
49 304
K
17
f;;
Hﬁ}
v
// 7| ss | 3 o
iy
/é/ 303
i
195
]‘/
4‘4§
2% 302
301.8 1%
76 Sandy SILT, trace clay
Dense 8 ss 37 ol 0 28 66 6
Brown
Moist
301
300.2 {]
9.1 Sitty CLAY, some sand :5;
Hard
g a8 o
Grey /"; i ss 300
299.6 Moist 14
9.8 \(TILL)
Continued Next Page 20
+3 3. Numbers refer to 15_¢_5
. T (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Onlario Tramsan
RECORD OF BOREHOLE No 11-20 20F2 METRIC
W.P. 2538-04-00 LOCATION N 4 865 160.65 E 299 383.24 ORIGINATED BY _MAT
HWY 400 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY _ AN
DATUM _Geodetic DATE 2011.05.03 - 2011.05.03 CHECKED BY MEF
DYMNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ 5 RESISTANGCE PLOT NATURAL — REMARKS
Eol 2 reme oo el [ RV
= wl|<8| @ 20 40 60 80 100 CONTENT z9
9 |g wl=g| z e e T wp w we| 5 ¥ | cransize
[ 3|25 © |SHEAR STRENGTH kPa
LELEV. DESCRIPTION == g <|=2 = A DISTRIBUTION
DEPTH S|3| F| 5[38| < [0 UNCONFINED  + FIELD VANE Y %)
£z Z[2C| @ |e QUICKTRIAXIAL X LAB VANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 8O 100 20 40 €0 kNm3 |GR SA SI CL
END OF BOREHOLE AT 9.8m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.0m,
CONCRETE MIX TO 0.1m, THEN
ASPHALT TO SURFACE.
+3 % 3. Numbers refer to 1535
' : 10 (%) STRAIN AT FAILURE

Sensitivity




High Mast Lighting Poles
Highway 400 Widening, Teston Road to North of King Road

Appendix B

Geotechnical Laboratory Test Results

(Present Investigation)



GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 8/15/11

Widening of Hwy 400, Major Mackenzie to King Road
GRAIN SIZE DISTRIBUTION

FIGURE B1

Sand FILL

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 g o1t v 341478
100 L L | 1 1 1 L - I} L 1 L L
g0 ] A
i 1
6 ! 4
g/
70 %
g p/
2 AR
E €0 j ‘}
5 50 ?
[
: [l
8 40 /
: Ll f
30 /‘/ /
20 %/
10 f
/
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE |npoi e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HML11-02 0.38 264.25
X HML11-03 1.07 272.43
A HML11-04 0.99 281.15
* HML11-05 0.91 265.87
® HML11-06 1.07 274.90
W.P.# .2539-04-00........ . .
PreparedBy MFA ... .. .. THURBER
CheckedBy .SKP...................




GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 8/15/11

Widening of Hwy 400, Major Mackenzie to King Road

GRAIN SIZE DISTRIBUTION

FIGURE B2

Clayey Silt FILL

U.S.S. Sleve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 gt a1t e 341476
100 L L L 1 = -~ L | L 1
90 - L
P
80
70
Z
<
f'-: 60
[
w
z
o 50
|_
z
3)
Qg 40
w
o
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ] MEDIUM ] COARSE FINE COARSE | ~mopi
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HML11-01 1.83 258.38
x HML11-02 1.83 262.80
A HML11-05 3.35 263.43
* HML11-09 1.83 304.60
® HMLK-1 0.99 286.47
L] HMLK-2 1.07 291.90

W.P# .25639-04-00........
PreparedBy MFA.................
CheckedBy .SKP..................

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 9268,GPJ 8/15/11

Widening of Hwy 400, Major Mackenzie to King Road
GRAIN SIZE DISTRIBUTION

FIGURE B3

Clayey Silt to Silty Clay TILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

100 6050 40 30 16 108 4 3 38" 31t o 3" 414"6°
100 :l‘ ; L 1 L ‘F. 1 1 L 1 L L
al
90 :ﬁ
o e
/ ’/
70 Ta
Z
£
= 60
o [
i )‘ v
E 50 - _I
|._
z
3 40 —
74
iy vy
30 / /?
2 par
10
o |
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 11-20 3.35 306.03
X HML11-01 3.28 256.93
A HML11-01 7.85 252.36
* HML11-02 6.40 258.23
©® HML11-03 2.59 270.91
O HML11-03 6.40 267.10

W.P# .2539-04-00........
Prepared By .MFA..................
CheckedBy .SKP..................

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 8/15/11

Widening of Hwy 400, Major Mackenzie to King Road

GRAIN SIZE DISTRIBUTION

FIGURE B4

Clayey Silt to Silty Clay TILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 38w a1t o 341476
100 ! I ) ) H ] B S it
90 f’ Lz !
f
Bo J//
o 7
70 ;/ga"
Z
<
E 60
14
wi % f/
E 50 : ;5 X
|._
e o
S /
g f_ 7
w
~ /1
%0 & Va
/
20 g
P Ly
* 1«1
10 'l
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HML11-04 488 277.27
X HML11-04 7.92 274.22
A HML11-05 9.45 257.34
* HML11-06 4.88 271.09
® HML11-07 1.83 283.76
Lo HML11-07 7.92 277.67

W.P# .2539-04-00........
Prepared By MFA . .................
CheckedBy .SKP...................

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 8/15/11

Widening of Hwy 400, Major Mackenzie to King Road
GRAIN SIZE DISTRIBUTION

FIGURE B5

Clayey Silt to Siity Clay TILL

U.S 8. Sieve size, meshesfinch

Size of apenings, inches

200 100 6050 40 30 16 108 4 3 3BT 1T 1 341478
100 L Ll 1 L ‘.. L 1 L L ' '
90 [
L]
80
70
z
<
E 60
@ /
L
Z
ic so0
'—
Z
» ,{‘/
b S
30 ‘(‘
20 ,‘/
r'd
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE I MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o HML11-08 1.83 301.76
@ HML11-09 7.92 298.50
A HMLK-1 9.30 278.16
* HMLK-2 2.59 290.37
® HMLK-2 7.85 285.12
e HMLK-3 2.59 295.87
W.P# .2539-04-00........ . l
Prepared By .MFA................. THURBER
CheckedBy .SKP...................




GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 8/15/11

Widening of Hwy 400, Major Mackenzie to King Road

GRAIN SIZE DISTRIBUTION

FIGURE B6

Clayey Silt to Silty Clay TILL

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3.’8'1?‘ 3.'.4 1I' 11‘!2" 3'4I|.r4'6|
100 . - iz; #i—. m
%2 Ziii
90 :élx
80 4
70 /
z
<
T 60
: /
Z
i 50
= (a4
8 40 ‘ /
74 7
w
: f
30
20
3
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM] COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® HMLK-3 9.60 288.86
@ HMLK-4 2.59 290.13
A HMLK4 4.80 287.92
* HMLK-4 9.37 283.35

W.P# .2539-04-00........
Prepared By MFA..................
CheckedBy .SKP...................

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 8/15/11

Widening of Hwy 400, Major Mackenzie to King Road FIGURE B7

GRAIN SIZE DISTRIBUTION

Sandy Silt

U.S.S. Sieve size, meshesfinch Size of openings, inches

100 6050 40 30 16 10? 4 3 e 31"4' 1.' 1|‘J’2‘
bl L

41147 5"
Il

50 /
[

PERCENT FINER THAN

100 arcB —Ejgg .
v
90 |
/
80
70
60 J w

“ il

t .

20 s
o

’Z Zoil

0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 11-20 7.92 301.46
x HML11-08 4.88 298.71
A HML11-09 4.88 301.55

W.P.# .2539-04-00........ . l

PreparedBy MFA ... THURBER
CheckedBy .SKP...................




Widening of Hwy 400, Major Mackenzie to King Road
GRAIN SIZE DISTRIBUTION FIGURE B8

GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 8/15/11

Sandy Silt TILL

U.5.5. Sieve size, meshesfinch Size of openings, inches

200 100 6050 40 30 16 108 4 3 3B a1t 1 3" 414" 6"
i I L L oy Il 1 L

—t— -

100 ;:‘j___ .’j——-
: i

80
70 ’-/
4
<
|:-: 60
i
z I
w 50 -
= / {
Z
3 40
A

hy ” N

Z )
Pe i

10 .v’

; -t )

0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm

SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

® HMLK-3 4.88 293.59
= HMLK-4 7.92 284.80

W.P# .2539-04-00........ . .

Prepared By MFA . ................ THURBER
CheckedBy .SKP...................




GRAIN SIZE DISTRIBUTION - THURBER 9268.GPJ 8/15/11

Widening of Hwy 400, Major Mackenzie to King Road

FIGURE B9
GRAIN SIZE DISTRIBUTION
Sand
U.S.S, Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3BT aw 1I‘ 11|Q' 34147 6"
100 1 - — J__. L 1 1
v
q
90
80 f
70 J
: |
<
|:E 60
o
w
Z
i 50
=
P-4
i l
& 40 l I
w
o
30 J ;
20 /n f
10 :J
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM ] COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o HMLK-1 1.83 285.63
x HMLK-1 6.40 281.06
W.P# .25639-04-00..... .. . l

Prepared By MFA..................
CheckedBy .SKP...............

THURBER




Widening of Hwy 400, Major Mackenzie to King Road

ATTERBERG LIMITS TEST RESULTS

FIGURE B10

Clayey Silt FILL

THURBALT 9268.GPJ 8/15/11

60
CH
50
40 //
ﬁ C
|
g &
b
G 30 g
E
»
3 cL
20 s
A /
* /
10 S P
CL
CL-ML e MI-Ol MH-OH
ML OL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® HML11-01 1.83 258.38
X HML11-05 3.35 263.43
A HML11-09 1.83 304.60
* HMLK-1 0.99 286.47
Date .August2011. . . l Prep'd ..... MFA
Project .2539-04-00 . . THURBER Chkd .SKP




THURBALT 9268.GPJ 8/15/11

Widening of Hwy 400, Major Mackenzie to King Road

ATTERBERG LIMITS TEST RESULTS

FIGURE B11

PLASTICITY INDEX

Date

Project

60

CH
50
40 //
ICl
‘r‘y
30 g
CL
20 /
ka. /
o /
10 v
CL L]
CL-ML / MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH(m)  ELEV.(m)
o 11-20 3.35 306.03
x HML11-02 6.40 258.23
A HML11-03 6.40 267.10
* HML11-04 4.88 277.27
® HML11-04 7.92 274.22
& HML11-06 4.88 271.09
August2011. . B propd .. MFA
2539-04-00 THURBER Chkd

Clayey Silt to Silty Clay TILL




Widening of Hwy 400, Major Mackenzie to King Road

ATTERBERG LIMITS TEST RESULTS | | CURE B2

Clayey Silt to Silty Clay TILL

THURBALT 9268.GPJ 8/15/11

60
CH
50
40 /
: ) -
2 5 4
(E) 30 r g
£
/2]
3 cL
20 A /
® /
& //
10
L I v
CL-ML / MI-Ol MH-OH
ML OL
0
0 10 20 30 40 50 60 80
LIQUID LIMIT
SYMBOL BH DEPTH(m)  ELEV. (m)
° HML11-07 183 283.76
X HML11-07 7.92 277.67
A HML11-08 183 301.76
* HML11-09 7.92 298.50
® HMLK-2 2.59 290.37
p HMLK-2 7.85 285.12
Date . August2011. . . l prepid .. MFA .
Project .2539-04-00 . THURBER Chkd. .....SKP .
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Widening of Hwy 400, Major Mackenzie to King Road

ATTERBERG LIMITS TEST RESULTS

FIGURE B13

PLASTICITY INDEX

Date ./AU

Project

60

50

40

30

20

Clayey Silt to Silty Clay TILL

CH

Cl &*’

CL

5 //

10 A
cL Vd
CL-ML S MOl MH-OH
ML oL
1]
0 10 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
HMLK-3 2.59 295.87
HMLK-4 2.59 290.13
August 2011 . BR propd . MFA__
2539-04-00 THURBER Chkd. ... SKP._




High Mast Lighting Poles
Highway 400 Widening, Teston Road to North of King Road

Appendix C

Record of Boreholes

(Previous Investigations)



ONTMT4S S166A.GPJ  3/20/08

Ministry of _—
Transportation . .
Onlario ~r——
RECORD OF BOREHOLE No HM-2 10F2 METRIC
G.W.P, LOCATION Hwy 400 / Teston Road, N 4 859 416, E 300 343 ORIGINATEDBY TK
HWY __ 400 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY _ suss
DATUM _Geodetic DATE 2004.07.19 - 2004.07.19 CHECKED BY SMS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATURAL - REMARKS
E 1) g PLASTIC MOISTURE LU0 = I A
k= nl|lz3| & 20 40 60 80 100 |  comar M| O
2|8l L] Y EE F4 T T wp w we| 5% | crANSIZE
ELEV ele| | 2|88 2 |SHEARSTRENGTHkPa — DISTRIBUTION
DEPTH DESCRIPTION S|13|F | 5(38| & |o unconrmep  + FiELDVANE Y %)
1z Z[E°]| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
- w 20 40 B0 80 100 20 40 60 kwm3 |GR SA Si CL
2 482 Silty SAND, trace gravel, lrace clay,
- occasional organic pockels °
0.2 Compacl 1 8§
Brown 1
.1
Clayey, Sandy SILT, \race gravel, ; .
occasional iron oxide staining i
Hard - 249
Brown 128F
(TILL) (CL-ML) 5 4
i .
%5
14
il 2 8S o 0 23 55 22
ut. 248
1%
H1 .
.
r’? '-
I
- 247
becoming Gre: A
Y : 3| ss
‘/ . o
I
H 246
1eat
M A
F114
158
114] 4| ss °
b 245
b
244.5 N
5.5 SAND, some lo trace silt, trace gravel o
Very Dense
Grey al
Wel Y 244
SP St
6P 2] s | ss
e °
< 243
242.4 e
7.6 Sandy SILT, some clay to clayey, ;)i{-2
trace gravel, occasional cobbles 144 o
Very Dense 1’ [y 6] ss 242 127 62 20
Grey ./-éj
(TILL)(ML-NONPLASTIC) 1]
rof
548
1A
15
1ghy 241
o
H
g 7| ss o
1
4]
A 240

Continued Next Page

+

3.x

3.

Numbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 5166A.GPJ 2/14/08

Ministry of
Transportation

A
THURBER

Onlario
RECORD OF BOREHOLE No HM-2 20F 2 METRIC
GW.P. LOCATION Hwy 400 / Teston Road, N 4 859 416, £ 300 343 ORIGINATED BY _TK
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SUSS
DATUM _Geodelic DATE 2004.07.19 - 2004.07.19 CHECKED BY SMS
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x E‘J RESISTANCE PLOT NATURAL — REMARKS
Eol 3 i S o] (O
5| glE8| 2|2 % ® » 1w o 28 | orans
ol 2 IN SIZE
LEV |4l w| 3|25| & [sHEARSTRENGTHKPa s o 1l I
£ DESCRIPTION ol - Z|1z8| B —_—— DISTRIBUTION
DEPTH Y E & >138| = |o unconFinep + FIELD VANE Y %)
== zlg©° G |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
2500 @ 20 40 60 B0 100 20 4 80 knm3 |GR SA sI cL
- ,
2
3
% 5“
239.3 T
10.7 SAND, trace silt
Very Dense 8 | Ss 92
2389 Grey 9
111 Wet
(SP)
END OF BOREHOLE AT 11.1m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
wilh a 1.52 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV.(m)
20040805 10.7
+3 %3, Numbers referto 535 i
Al ! (%) STRAIN AT FAILURE

Sensitivity 10




ONTMT4S 9268.GPJ  4/29/11

Ministry of
Transporialion

Ontario

THLDER
RECORD OF BOREHOLE No 11-09 10F 2 METRIC
W.P. 2539-04-00 LOCATION N 4 859 400.07 E 300 368.34 ORIGINATEDBY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2011.01.26 - 2011.01.26 CHECKEDBY ___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 [RESISTANCE PLOT e mnon o] e | Rewars
= w|22| 3 20 40 60 80 100 |™M  emr | E& &
=R w2l z e wp w we| OY [ cransize
ELE L|lm| & 2126 © |SHEAR STRENGTH kPa
LEV DESCRIPTION (2] e | 2|z = —_————— DISTRIBUTION
DEPTH HE [ >13 5 < | O UNCONFINED  + FIELD VANE Y %)
w2 Z|EC| © |® QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
249.4 w 20 40 60 80 100 20 40 60 kw3 [er sa 1 a
248-(1’ ASPHALT: (250mm)
03 SAND, some gravel GS 249
248.8 Brown
0.6 Moist
(FILL)
SAND, fine grained °
248.2 Compact 118 | 1
12| \ Brown o1 °
Moist :/ ¢ 248
(FILL) j ¢
Silty CLAY, with sand, trace gravel o
- A1 2| ss | 28 o
Very 8iiff 1o Hard L1
Brown é/
Moist j
(TILL) },, "
9
ﬁ;a Ss | 19 a—i 0 23 55 22
A § /;i
,-/a’
%
1] 4| S5 | %8 246 S
1714
9
Y
i
:-;; 245
ﬁv
1%
f
Ad 5| ss | x4 o
i
A
%
’5 244
4
ﬁ/
243.3 4
6.1 _\S/ET;nd SAND, trace gravel Hs ! ss | so
ery Dense 1 v
2428 Grey 1 1S 243
6.6 \Moﬂ _________ :p’ %
Becomes grey -] }
/}t’/
1%
:g/c 242
‘/V
%
44 7| ss | 22 o
1/f V1
’_& 241
//
P
#/ﬁ
fﬁ/
)
sl 8 | ss | eo 240 oFH 0 25 47 28
%
199
%
Continued Next Page 49 %0, Numbers refer lo 20

Sensitivily

‘5‘;%5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ  4/27/11

Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No 11-09 20F2 METRIC
W.P. 2539-04-00 LOCATION N 4 859 400.07 E 300 368.34 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2011.01.26 - 2011.01.26 CHECKED BY MEF
DYNAMIC CONE PENETRATION
|).l_J 1723 6 PLASTIC MOISTURE LKQuiD = I
5 e 5| @ 20 40 60 80 100 WM covenr  MT 5 O &
Slg w gl z wp w we| O 2 | GRANSIZE
L|lm| ¥ 212 58| © |SHEARSTRENGTH kPa
ELEV DESCRIPTION 2l e | 2|z = I — DISTRIBUTION
DEPTH Z|35| F > |3 8| £ |0 UNCONFINED ~ + FIELDVANE Y %)
12 Z|[EC| @ | QUCKTRIAXAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
I%
%
2% 239
f/{/
_§/
14 9 | ss | s8 o
4%
238.1 %4
13 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 9.7m,
CUTTINGS TO 0.9m, BENTONITE
HOLEPLUG TO 0.4m, CONCRETE
TO 0.1m, THEN ASPHALT TO
SURFACE.
3 3. Numbers refer to Y
+ULXT ‘5%5 (%) STRAIN AT FAILURE

Sensitivily




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transporiation

Ontario LT =
RECORD OF BOREHOLE No 11-10 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4 859 723.19 E 300 313.04 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.01.27 - 2011.01.27 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ ; RESISTANCE PLOT sre | NATURAL e - REMARKS
= 52| 3 20 4 6 80 100 |M o i[5S &
o al1ze it 1 1 N L ? NT En]
25 w| S|3E| 3 wp w w | 5S¢ | cransize
ELEV DESCRIPTION Z|8| 8| 2|25 & [SHEARSTRENGTHPa LA YO byl
DEPTH § = ﬁ > 8 o § O UNCONFINED + FIELD VANE Y (%)
S z || @ | QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
251.0 w 20 40 60 80 100 20 40 60 km3 |GrR sA sI CL
0.0 . 25
250.7 ASPHALT: (250mm)
0.3 SAND, some gravel 1| es
Brown
250.3 Moist
07 \(FILL)
SAND, fi ined
compacltne grain 1 ss 17 250 &
249.7 Brown
13 Moist
(FILL)
Silty CLAY, with sand, trace gravel
Firm to Very Stiff 2| ss 7 °
Brown 249
(FILL)
3 SS 1 o
248
4 | 88 9 [}
247
5|88 | 17 ¢ 123 52 24
246
245
6 Ss 12 o
244
7| ss 12 d
243
242
Becomes grey
8 S8 28 o
Continued Next Page 20
+3 3. Numbers refer to 15$5
' : 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Onlario namsen
RECORD OF BOREHOLE No 11-10 20F2 METRIC
W.P. 2539-04-00 LOCATION N 4 859 723.19 E 300 313.04 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodelic DATE 2011.01.27 - 2011.01.27 CHECKED BY ___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT — REMARKS
o I { pusie ke daue | E
= nl28]| & 20 40 60 80 100 |"™  comewr M| Z 8 &
2| & vlZE| z ' : . : ' wp w w | & | GRANSIZE
ELEV Elo| & | F|28| 8 |SHEARSTRENGTHKPa —— DISTRIBUTION
DEPTH DESCRIPTION S|3| £ | S|33| S |0 UNCONFINED  + FIELDVANE y %)
== Z|g©| @ |e QuUcKTRAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN/m3 [GR SA I CL
Ao ra 241
101 Clayey SILT, with sand, trace gravel
Hard
Grey
(TILL)
o]
9| 8s | M 240 — 0 32 50 18
239.7

1.3 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 9.7m,
CUTTINGS TO 0.9m, BENTONITE
HOLEPLUG TO 0.4m, CONCRETE
TO 0.1m, THEN ASPHALT TO
SURFACE.

3 3. Numbers refer to

20
X Sensitivity 1595 (o) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Ontario Torman
RECORD OF BOREHOLE No 11-11 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4 859 889.89 E 300 284.52 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.01.27 - 2011.01.27 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANGE PLOT — _ REMARKS
,“_’ 2] S mﬂc MOISTURE "'3:'3 - I
5 wl|g5| @ 20 40 60 80 100 CONTENT 0 &
o5 L1128 z e wp w w | 3¢ | cransize
ELEV ol my g_" J|l8a © |SHEAR STRENGTH kPa 5 DISTRIBUTION
DESCRIPTION Els |5z| E
DEPTH g|3 [ >138| < |© UNCONFINED + FIELD VANE Y %)
£El=® z|Z°[ @ [e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
252.0 w 20 40 60 80 100 20 40 60 k/m3 |GR SA SI CL
0.0 . 252
. ASPHALT: (250mm)
0.3]  SAND, some gravel 1| es
Brown
251.3 Moist
07 \gFiLL) /]
SAND, fine grained, trace gravel ”
Dense 1] ss | 33 251 &
Brown
Moist
250.4 (FILL)
16
Silty CLAY, trace gravel
Very Stiff to Hard 2(8s |18 °
Brown 250
Moist
(FILL)
3| ss | 20 o
249
4| ss | 32 o 0 22 52 26
248
5| ss | 77 q
247
246
Become grey
6| ss | 33 o
245
[o]
243.0 7| ss| 30
244
8.1 Clayey SILT, with sand, lrace gravel o
Very Stiff
Grey
Moist
(TILL) A
i j/
141 243
I'/ A
1f]8|8ss| 4 1 32 47 20
i)
Continued Next Page 20
+3 3. Numbers refer to 15¢5
; - (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 9268.GPJ 8/15/11

Sensitivily

Ministry of
Trans?ortalion . l
Onlario
RECORD OF BOREHOLE No 11-11 20F2 METRIC
W.P. 2539-04-00 LOCATION N 4 859 889.89 E 300 284.52 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2011.01,27 - 2011.01.27 CHECKED BY ___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
é ol 2 RESISTANCE PLOT — e VA | REMARKS
5 nl<3| 8 20 40 60 80 100 |™T  comwr | 5O &
SlEl L | (28| = Lt wp w w| 5% [ cransize
ELEV L la| a 2|25 ]| 2 |SHEAR STRENGTH kPa
DESCRIPTION = | S 2|22| E ———————i DISTRIBUTION
DEPTH 3|5 ¢k 5|38 £ |o UNCONFINED  + FIELD VANE Y %)
A Z2|&O| @ |e QUCKTRIAXAL X LABVANE [ WATER CONTENT (%)
Continued From Previous Page m 20 40 60 80 100 20 40 60 wwm3 |GrR sa st cL
Clayey SILT, with sand, trace gravel 242
Hard
Grey
Moist
(TILL) £
s
114 o | ss | e1 o
g 241
240.7
1.3 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 10.0m,
CUTTINGS TO 0.9m, BENTONITE
HOLEPLUG TO 0.4m, CONCRETE
TO 0.1m, THEN ASPHALT TO
SURFACE.
3 3, Numbers refer to 2
UL ‘5*1%5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Sensitivity

Minislryof
Transportation
Ontario ,!-.-.
RECORD OF BOREHOLE No 11-12 10F 2 METRIC
W.P. 2539-04-00 LOCATION N 4860 215.15_E 300 224.23 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AN
DATUM _Geodelic DATE 2011.01.27 - 2011.01.27 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANGE PLOT AATORAL REMARKS
We| I & puastic (L e daue| =
5 nl|23| 2 20 40 60 80 100 | comw W[ 5O 8
AN uls=| = ' P n wp w we| 4 [ cransize
ELEV SlE| & | 2|258| & [SHEARSTRENGTHKPa A DISTRIBUTION
= |3 =
DEPTH DESCRIPTION S|13| £ | S|83| £ |0 UNCONFINED  + FIELDVANE y %)
i z|Z©| @ | quckTRIAXIAL x LABVANE | WATER CONTENT (%)
256.2 u 20 40 60 B0 100 20 40 60 kN/m3 [GR SA SI CL
0.0f  ASPHALT: (260mm)
2549 -
03 SAND, some gravel 1| GS
2645 Brown
- Moisl
07 \{FILL) /
SAND, fine grained, trace gravel 1 ss 21 °
Compact
2538]  Brown § 254
13 Moist 1711
(FILL) :;?
Silty CLAY, with sand, trace grave! ’ﬁ( 2| ss | 10 o
Stiff to Hard A
Brown :5/
(TILL) 149 -
7
HAA 3 | ss | 14 o
4
Hel/
A
fg/
/; 4| ss | 18 252 (gl 1 24 62 24
;/
19%
#ﬁ;
L]
/6/ 251
9%
tA
14
Becomes grey A
|
Vi
:F/ 5 SS 17 =]
(17
250
4/
e
F
“
1%
/V
4‘-/‘/
:; 7 249
416 | ss | 27 o
ffl"
A
1%
%
4
:/5 248
197
f;?
Ve
7//‘ 7ss|aa | ¥ o
4
i ;/ 247
i
¢
7%
%%
f§/
3 248
#;{f
HA]e | ss| 67 ° 0 16 55 28
Hard A
V]
fﬁ/
1
Conlinued Next Fage 20
3 3. Numbers refert
+3,x 3. e e 10 ‘5$5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Sensitivity

Ministry of
Trans;?onalion . .
Ontario Namaan
RECORD OF BOREHOLE No 11-12 20F 2 METRIC
W.P. 2539-04-00 LOCATION N 4860 215.15_E 300 224.23 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.01.27 - 2011.01.27 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & ; RESISTANCE PLOT { e MATURAL Lo . REMARKS
=2 O LIMIT MOISTURE umIr =] &
= w|<8| @ 20 40 B0 BO 100 CONTENT PR
Slg wi=g| = L L 1 1 : wp w we| 8 [ cransizE
o | m w J128 © |SHEAR STRENGTH kPa
_ELEV_ DESCRIPTION ol - A 2|z = —_———— DISTRIBUTION
DEPTH & S |32Z| < |o UNCONFINED + FIELD VANE
2|2 c128| & WATER CONTENT (% Y (%)
£z Z|EC| @ | QUCKTRIAXIAL X LABVANE (%)
Continued From Previous Page w 20 40 60 B0 100 20 40 60 kwm3 [GR sA s cL
Sitty CLAY, with sand, trace gravel “;3’?
Very Stiff ] ﬁ 245
Grey W g
Ty 14
1%
)
1d o | ss | 26 o
%%
243.9 ] -
1.3 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND WATER
LEVEL AT 7.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 10.0m,
CUTTINGS TO 0.9m, BENTONITE
HOLEPLUG TO 0.4m, CONCRETE
TO 0.1m, THEN ASPHALT TO
SURFACE.
+3 x3. Numbers refer to 1535
X ° (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ  8/15/11

Ministry of
Transporiation

Onlario
RECORD OF BOREHOLE No 11-13 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4 8560 470.92 E 300 180.48 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Slem Augers COMPILED BY AN
DATUM _Geodetic 2011,01.28 - 2011.01.28 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % W IRESISTANCE PLOT sne | NATURAL o - REMARKS
- 'E % 5 20 40 80 100 LIMIT MOISTURE LIMIT t 6 &
O | 8 20 @ 1 1 N 1 NT % w
el I o El 2 wp w WL Y | GRAINSIZE
o |lm w 3128 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION =ls| & |z = —_———— DISTRIBUTION
DEPTH g3 o S |133| < |[o UNCONFINED  + FIELD VANE Y (%)
Hi z g O @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
257.6 w 20 40 80 100 20 40 60 kNim3 |GR SA SI CL
0.0 .
goro|  ASPHALT: (250mm)
0.3 SAND, some gravel 1| as b
Brown
20881\ Moist 267
: (FILL)
SAND, some silt, trace gravel ° 0 88 12
Compact 1| 8S 18
256.3 Brown g (SHCL)
ERG
Silty CLAY, trace to some sand, trace  [}/}/] 256
gravel
Very Stiff to Hard /_l/ 2| 88 2 °
Brown §/
Moist 1 d
Ty ;
49
?‘ 3 | 88 36 2585 ol
Occasional sand seams, occasional / £§
oxide staining 7]
'
Aﬁ/
[
«5/ 4| ss | 3 ob— 0 19 54 26
9§k
195 264
I g
199
%9
f/;
%7 253
199
. ot 5 | ss | 22 o
ecomes grey 1/
(1
I;A(
19%
§/ 252
1A
%
#/‘V‘
%
’fj 6| ss | 22 °
!
:ﬁ( 251
//f
%
.‘})‘/
12
1%
fﬁg
,:;/ 250
197
1%% 7| ss | 38 °
"y
f//
w9 vd
'/} - 249
97
g%
52
|14
i‘//
ﬁ;e ss | 22 H 0 9 35 56
A 248
#g;
A4

Continued Next Page

3.

Numbers refer to

Sensitivity

20
15%5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of R
Transportalion . .
Ontario ez
RECORD OF BOREHOLE No 11-13 20F 2 METRIC
W.P. 2539-04-00 LOCATION N 4 860 470.92 E 300 180.48 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.01.28 - 2011.01.28 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL - REMARKS
E » 4 { pLASTIC O Re vauo |t
5 nl|lg3| 8 20 40 60 80 100 | comw M7 5O &
Ol wl =2 z 1 L ! : 1 wp w we| 2% [ craNsize
Ela| ¥ | 3|28 S [SHEAR STRENGTH kPa o
ELEV DESCRIPTION E| 2] ¢ (28| E DISTRIBUTION
DEPTH 5|3 [ 5|33| £ [o unconFNED  + FIELD VANE Y %)
=12 zlg© G |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 0 40 80 80 A0 20 4 60 knm3 [GR SA I cL
Silty CLAY, trace to some sand, trace ’;i‘ ]
gravel /] ¢
Hard /’/
Grey A4
Moist 9% 247
(TILL) §? °
M4 9 | ss | 35
200mm sandy silt layer at 10.6m i9q °
246.3 %9
1.3 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND WATER
LEVEL AT 8.5m UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 9.4m,
CUTTINGS TO 0.9m, BENTONITE
HOLEPLUG TO 0.4m, CONCRETE
TO 0.1m, THEN ASPHALT TO
SURFACE.
20
3 3. Numbers refer to
7 X7 gensitivity ‘535 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Minisiry of
Transporiation . l

Ontario Tramaan
RECORD OF BOREHOLE No 11-14 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4861542.28 E 299 997.49 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.01.31 - 2011.03.31 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ l:_(,-' RESISTANCE PLOT oene | NATURAL oun - REMARKS
7] I
5 n |22 3 20 4 e 8 w0 | ‘Gmw w| EG &
Sl g ulz2| = T e I wp w w | 58 | cramsize
a|4| w)| 3|e5| & |SHEARSTRENGTH kPa
ELEV DESCRIPTION = & = |1z2| E —_— DISTRIBUTION
DEPTH s3] £ | 3|338| £ [0 UNconFINED  + FIELDVANE y %)
=1z 2|29 § [e quickTRIAXAL x LaBVANE | WATER CONTENT (%)
271.6 w 20 40 60 80 100 20 40 60 kNim3 |GR SA SI cL
00|  ASPHALT: (280mm)
271.3
03 SAND, some gravel 1| 6Gs o
270.9 Dark Brown
06 Moist 271
' (FILL) /
SAND, trace gravel 1 ss 24 °
Compact
Brown
Moist
27‘1"2 (FILL) 270
C[ayey SILT, some sand, trace gravel 2 ss 9 °
Siff
Brown to Dark Brown
(FILL)
269.1
25 Silty CLAY, with sand, trace gravel (14 3 | ss | 13 269 o
Sliff to Hard f/ }
Brown g
Moist "/K'
(TILL) ,/?
"éé 4| ss | 19 Lan 123 49 27
f:’,/ 268
L]
74
I
%5
.
Y
¥
:}/,/ 267
Wl s | ss |z o
1%
¢
K
94
il
f//e 266
4]
f/§
#ﬂ;
%
/,//( 6| ss | 34 o
Becomes grey A
:g/ 265
d
f
195
¥l
g
9
1]
(1411
% 264
1
’;‘é 7| ss| 26 o
149
9%
17
:/"5 263
7 v
%%
v
fﬁ:
/Cfs ss | 36 oh— 1 14 44 40
4
o 262
LA
f/}
%

ontinued Next Page
% 9 3 3. Numbers refer to

+ Sensitivity

20
‘5$5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Ontario Tramen
RECORD OF BOREHOLE No 11-14 METRIC
W.P. 2639-04-00 N 4 861 542.28 E 299 997.49 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ AN

DATUM _Geodetic

2011.01.31 - 2011.03.31

CHECKED BY MEF

DYNAMIC CONE PENETRATION
SOIL PROFILE a Y [RESISTANCE PLOT ol = | Remarks
[2] — I
5 w|22| 8 20 40 60 80 wr | E &5 &
ol ul=E| z L w| S | cransize
ELEV oo g J]125| © |SHEAR STRENGTH kPa
DESCRIPTION P I|Z8| B ——— DISTRIBUTION
DEPTH 3|3 P 5[38| £ [0 unconFNED  + FIELD VANE Y %)
£z Z || @ [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
i i u 20 40 60 80 60 kN/m3 |GR SA sl CL
Continued From Previous Page
V"
Silty CLAY, with sand, trace gravel i ﬁ?
Hard ’5;
Grey r/(
Moist 1A
(TILL) ’g; 261
(A
A
i%
260.3 iga

1.3

END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND WATER
LEVEL AT 8.8m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 9.9m,
CUTTINGS TO 0.4m, BENTONITE
HOLEPLUG TO 0.1m, THEN
ASPHALT TO SURFACE.

3,

Numbers refer to
Sensitivily

20

‘5*{%5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of |
Transportation . .

Ontario msan
RECORD OF BOREHOLE No 11-15 10F 2 METRIC
W.P. 2539-04-00 LOCATION N 4 862 050.93 E 299 915.20 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.01.28 - 2011.01.28 CHECKED BY MEF
DYNAMIC CONE PENETRATION
= |52 8 20 4 60 80 00 |WT  oeem wr| EF &
Slg wlsg| z Tt I wp w w | 54 | cramsize
ELEV 28| ¥ | 2|28| 2 |SHEARSTRENGTHkPa , s ; DISTRIBUTION
DESCRIPTION = |85z &
DEPTH e = > |38| £ |© UNCONFINED + FIELD VANE Y %)
= z|ZO| & |e® QUCKTRIAXAL X LABVANE [ WATER CONTENT (%)
274.2 w 20 40 60 80 100 20 40 60 kN'm23 |GR sA sI cL
0.0 :
. ASPHALT: (250mm) )
03 SAND, some gravel 1| es b
Brown
2736
Moist
08| \(FiLL) /
SAND, some silt, trace gravel
Compact 1 88 18 o 2 84 14
272.9 Brown 273 (SHCL)
13 Moist
(FILL)
Clayey SILT, some sand, trace gravel
Stiff to Fim 218 | °
Brown
Moist
(FILL) 272
3|ss| s o
Becomes grey
4| ss| 4 2n °
AV
270.2
4.0 Sitty CLAY, some sand, trace gravel oA
Hard to Very Stiff g ﬁ 270
Brown A |/
Moist f::/
(TILL) /
L/
éﬁ 5| ss | a3 o
7
’»‘/2 269
Ag;
1%%
i
5
Occasional sand seams iis
14 268
Becomes grey 14 /] 6| ss | 53 H— 4 15 44 36
A
1%%
o9
195
,)’c{; 267
r//
%
gf
%%
,§§ 7| ss| 25
/1
/
%
f§ % 266
1A
r4]
1gé
H g %
W
199
94 265
L4
A 8| ss | 18 o
W
V]

Continued Next Page 20
+3 x 3. Numbers refer to 1545
' Sensitivity 1 (%) STRAIN AT FAILURE



ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Ontario Tamaan
RECORD OF BOREHOLE No 11-156 20F 2 METRIC
W.P. _ 2639-04-00 LOCATION N 4 862 050.93 E 299 915.20 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2011.01.28 - 2011.01.28 CHECKED BY ___ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
gel S PSS oemme  UOUP| T A
= w|<8| @ 60 80 100 CONTENT ZQ
Sl wl(=g] z T wp w wo| 5 ¥ | crANsizE
ELEV e8| 8| 2|25| & [SHEAR STRENGTH kPa L B ivshtadymnl)
e DESCRIPTION =l s g zZ| E
DEPTH S[3| £ | 3|38| < [ UNCONFINED  + FIELD VANE Y %)
A Z|€°| @ e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page v 60 8 10 20 4 60 kwm3 |GR SA SI CL
Sitty CLAY, some sand, trace gravel ;y"/
Very Stiff fjj 264
Grey A
Moist 1%%
(TILL) 1% 5
9
14 o | ss | 26 o
f//
262.9 4 -

113

END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND WATER
LEVEL AT 3.6m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 9.7m,
CUTTINGS TO 0.8m, BENTONITE
HOLEPLUG TO 0.4m, CONCRETE
TO 0.1m, THEN ASPHALT TO
SURFACE.

+3 x3. Nurnl;e::rg refer to
Sensiivily

20
‘5*1%5 (%) STRAIN AT FAILURE



ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Onlario

THURBER
RECORD OF BOREHOLE No 11-16 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4 862 124.26_E 299 902.47 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic 2011.01.28 - 2011.01.28 CHECKED BY MEF
SOIL PROFILE SAMPLES | o y  [RYNAMIC CONE PENETRATION
w 4 pasTic  ATURAL LiouID = REMARKS
= 2 3} LM MOISTURE wmr| E S &
5 n|L£5| @ 20 40 60 80 100 GONTENT z 9
9y ul=g| 2 [ e wp w we| 3¢ | crAnsizE
EV a|4| w| 2|o5| © [SHEAR STRENGTH kPa
Et DESCRIPTION cl2] 5| 2|32| & et DISTRIBUTION
DEPTH t > |12 < O UNCONFINED + FIELD VANE
22 Zlag| g Y (%)
£l = Z|€O| @ |e QUcKTRAXIAL x LABVANE | WATER CONTENT (%)
274.5 w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
00  ASPHALT: (280mm)
274.2
03 SAND, some gravel GS
Brown
272'3 Moist L
! (FILL)
SAND, trace gravel o
273.3 Compact ss %
12 Brown o
Moist
(FILL) 273
Silty CLAY, with sand, trace gravel ss 6 o
Very Stiff to Firm
Brown
(FILL)
Becomes grey
S8 14 272 T 0 22 52 26
88 7 dq
Occasional roots and rootlets
|
270.3
43 Clayey SILT, with sand, trace gravel,
occasional clay seams
Stiff to Hard 270
Brown
Moist S8 | 14 °
(TILL)
269
SS 39 [}
Occasional oxide staining
268
4
L]
<R
vl 267
L4
é |
4 S8 47 o
Becomes grey 114
L &
.’(-, 266
26
265.4 'ﬂ/
L7
9.1 Silty CLAY, trace sand, lrace gravel el
i L1
Very Stiff ¥ } ss 18 | 0 4 36 60
Grey % |/ 265
Moist A1 v
(TiLL) 2 ]

Continued Next Page

Numbers refer to 1545
Sensilivity 10

20

(%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Ontario TTAman
RECORD OF BOREHOLE No 11-16 20F 2 METRIC
W.P. _ 25390400 N 4 862 124.26 E 299 902.47 ORIGINATED BY _ES
HWY __ 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic 2011.01.28 - 2011.01.28 CHECKED BY ____ MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE & 4 |RESISTANCE PLOT = pasnc | MATURAL o = REMARKS
=874 8 T MOISTURE u - I
& w|€3| @ 20 40 60 80 100 [ CONTENT i &
2|8 L1zE| 2 T P we w w | S | cramsize
iy w 31a5| & |SHEAR STRENGTH kPa
ELEV DESCRIPTION eS| 22 = —o DISTRIBUTION
DEPTH e S|1523| < |o UNCONFINED  + FIELD VANE
g3 Z1eg| ¥ Y (%)
£z Z|[ZC| @ |e® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page v 20 40 60 8O 100 20 40 60 kNm3 [GR sA sI cL
Sitty CLAY, trace sand, trace gravel 121
Very Stiff /ﬁ
V]
GI‘EY /’/
Moist % 264
(TiLL) g;
"/i <
%5
2633 74
1.3 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND WATER
LEVEL AT 3.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH

SURFACE.

BENTONITE HOLEPLUG TO 10.0m,
CUTTINGS TO 0.9m, BENTONITE
HOLEPLUG TO 0.4m, CONCRETE
TO 0.1m, THEN ASPHALT TO

3,

Numbers refer to
Sensitivity

20
‘5‘1%5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of R
Transportation . .

Ontario asmen
RECORD OF BOREHOLE No 11-17 10F 2 METRIC
W.P. 2539-04-00 LOCATION N 4 862 616.74 E 299 818.61 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.01.31 - 2011.01.31 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o y [ResistancePLOT — e e | o | Remarks
@ MOISTURE - I
'5 . @ §<z) 3 2‘0 4|0 6'0 BP 190 LM CONTENT L g o GRA'ﬁS ]
el z 1Z
ELEV |48 2| 2|25| & |SHEARSTRENGTHKPa i X ol B DISTRIBUTION
DESCRIPTION =ls 2|5z E
DEPTH 2|3 c >|38| £ |o uncoNFiNeD + FIELD VANE Y %)
=1z Z|€C| & |® QUICKTRIAXIAL X LABVANE [ WATER CONTENT (%)
280.4 w 20 40 60 80 100 20 40 60 kNm3 |GR SA sI CL
0.0 .
e ASPHALT: (250mm)
03 SAND, some gravel 11| 6s b
2708 Brown 280
: Moist
07 \{FILL} /
SAND, Irace grave!
Compact 1] 8s | 24 °
2791 Brown
13 Moist i
(FILL) 279
Clayey SILT, some sand, trace gravel
Stiff to Firm N o
Brown
Moist
(FILL)
278
3 S8 8 o}
4|ss| 7 o
277
276.0
44 Silty CLAY, with sand, trace gravel :p‘;‘ 276
Very Sliff to Hard 5 ¥
Brown 11 s | ss | 30 ¢ 0 20 44 36
Moist HAA
ILL) 1%
iy §/ AVA
i
fy/ 275
175
{pe
3*/’
’& 6| ss | 27 o
19 274
it
fﬁj
f;:/-‘
}j
q
S
KEE 273
Becomes grey ﬁg
1417 | ss | 25 o
A;‘r),
7
272
95 ;
1
r)/,{‘
(jy
f//
jor] 8 | ss | 2 271 led 0 27 50 23
%%
2
inued Next P
Continued Next Page +3' 3. Numl??rg refer to 15:;5 AILURE
Sensitivity > (%) STRAIN AT FAILU




ONTMT4S 9268.GPJ  8/15/11

Ministry of -
Transportation . l

Ontario
RECORD OF BOREHOLE No 11-17 20F 2 METRIC
W.P. __ 253904-00 LOCATION N 4 662 616.74 E 299 818.61 ORIGINATED BY ES
HWY _ 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2011.01.31 - 2011.01.31 CHECKED BY __ MEF
SOIL PROFILE SAMPLES | o w  [DYNAMIC CONE EENETRATION .
W oy b PUSTIC o URE vauo | ':E REMARKS
= o|22%| 8 20 40 60 80 100 | comm W[ 5O &
S| wl=2| z e T we w we| 58 | cransizE
Ed| w 3|2 5| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION = & =|z2| E — DISTRIBUTION
DEPTH g 2| ¢ 5|33 £ [o unconrineD  + FIELD VANE y %)
El= z|Z°[ @ [e qUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page L w 20 40 60 80 100 20 40 60 xNim 3 |GR SA St CL
Silty CLAY, with sand, trace gravel 91/1
Hard 1y z}’
Grey ] (
Moist A 270
(TILY) 1%9%
:5,6 9| ss | 3 o
269.1 172
13 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND WATER
LEVEL AT 5.1m UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 9.7m,
CUTTINGS TO 0.9m, BENTONITE
HOLEPLUG TO 0.4m, CONCRETE
TO 0.1m, THEN ASPHALT TO
SURFACE.
3 3. Numbers refer to 2
X Sensitivity ’5$5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Ontario -=
RECORD OF BOREHOLE No 11-18 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4 863 126.14 E 299 731.09 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE __Solid Stem Augers COMPILED BY AN
DATUM _Geodetic 2011.01.31 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ¢ . Y [RESISTANCEPLOT — gl | REMARKS
5 o |23 @ 20 40 60 80 100 |7 comer T SO &
9le wlsE| z L wp w wo| 58 | crANsiZE
Ty w 3 ]a5| § [SHEARSTRENGTH kPa
ELEV DESCRIPTION |8l e £]128| E —————— DISTRIBUTION
DEPTH g|3 P 5138| < |o UNconFiNeD + FIELD VANE Y %)
ez Z|[ZC| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
2774 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 :
s709|  ASPHALT: (250mm) -
03 SAND, some gravel GS
Brown
273’2 Moist
E (FILL)
SAND, trace gravel
Dense ss 38 °
275.8 Brown 276
13 Moist
(FILL)
Silty CLAY, some sand, trace grave!
Stiff to Very Stiff §S | 19 9
Brown
Moist 275
(TILL)
s§s | 11 — 0 16 46 37
274
SS 26 o
Occasional oxide staining
54
1%
S 273
g
f/,d
1]
i
'/ 1
011 SS | 19 g
¢
(A
%9 272
%%
|
4
’%
amo| A
6.1 SAND, fine grained, some silt, trace - 271
clay, occasional oxide staining ss 21 < 0 78 20 2
270.6 Compact
6.6 Brown [
\Moist
270
(A §S 23 o
79
1 269
] ;:
5%
199
f?/
4%
19 268
1%
it 8§ | 43 H 0 27 53 21
{f/
5/—
199
s

Continued Next Page

Numbers refer to
Sensitivity

20
'5*35 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportation

Onlario Tasmen
RECORD OF BOREHOLE No 11-18 METRIC
W.P. 2539-04-00 N 4 863 126.14 E 299 731.09 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY _ AN

DATUM _Geodetic

2011.01.31 - 2011.01.31

CHECKED BY MEF

DYNAMIC CONE PENETRATION

SURFACE.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 9.7m,
CUTTINGS TO 0.3m, HOLEPLUG TO
0.1m, THEN ASPHALT TO

SOIL PROFILE w
g |3 RESISTANCE PLOT = woo| | & REMARKS
5 o|23| 8 20 40 60 80 100 wr |5 &
= gl=g| z : . . ' . w | 2% [ craNsizE
ELEV ol d J3]125| © [SHEAR STRENGTH kPa
Nagm DESCRIPTION =l s <|Z25| E 00— DISTRIBUTION
DEPTH HE [ 5|28 < |0 UNCONFINED + FIELD VANE Y %)
A z|g° G |e QuickTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 BO 100 60 kN/m3 |GR SA SI CL
Sitty CLAY, with sand, {race gravel %
Hard ;/ } 267
Grey A }/
Moist 1441
(TILL) ;.//
266.2 :ﬁ/l‘
1.0 END OF BOREHOLE AT 11.0m.
BOREHOLE OPEN AND WATER
LEVEL AT 4.5m UPON
COMPLETION.

Numbers refer to
Sensitivity

20
‘5$5 (%) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Ministry of
Transportalion

Ontario ramaan
RECORD OF BOREHOLE No 11-19 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4 863 618.00 E 299 647.47 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE __Solid Stem Augers COMPILED BY AN
DATUM _Geodelic DATE 2011.02.03 - 2011.02.03 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ;,J RESISTANCE PLOT & NATURAL v . REMARKS
= O M MOISTURE wr| EF &
= w|<8| & 20 40 60 80 100 CONTENT Z0
S| wls2| z e wp w w | 5% | cransize
ELEV lm| i 3]125| © |SHEAR STRENGTH kPa A S DISTRIBUTION
— DESCRIPTION =|s =22 &
DEPTH Y E] e >138| £ |o uNconFineD + FIELD VANE Y %)
=12 Z|E°| & |e® QucKTRAXIAL X LABVANE [ WATER CONTENT (%)
267.6 w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI CL
0.0 ASPHALT: (200mm)
0.2
:;t\l”?‘, some gravel 1 Gs 5
266.9 pamp -
0.6 \{FILL) /
SAND, trace gravel °
266.4 Dense 1 8§S 47
1.2 Brown o
Damp
(FILL)
Clayey SILT, some sand to sandy, 268
trace gravel 2 88 49 o
Hard to Stiff
Brown
(FILL)
3 S§s 13 265 o
4| ss | 31 4+ 0 20 61 18
264
263
5| ss | 33 o
262
6| ss| 16 o
261
260
7|88 | 2 b 0 38 44 18
259
8 88 35 o
258
D
Continued Next Page 20
+3 3. Numbers refer to 15¢5
: - (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 9268.GPJ 8/15/11

Sensitivity 10

Ministry of R
Transpl)yortation . .
Ontario

RECORD OF BOREHOLE No 11-19 20F2 METRIC
W.P. 2539-04-00 LOCATION N 4 863 618.00 E 299 647.47 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.02.03 - 2011.02.03 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT r [l Remars
w < PLASTIC LiauiD
E2 5] UM MOISTURE wr| ES &
= wl|<8| @ 20 40 60 80 100 CONTENT 9
J| & wi=g| z 1 wp w we| 54 | cramsize
ELEV olm| ¥ 3 125| © |SHEAR STRENGTH kPa A - SR
DESCRIPTION Els |22 E DISTRIBUTION
DEPTH I fa >|38| £ |o uNconFineD + FIELD VANE Y %)
£z Z|E©| @ | QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page “ 20 40 60 80 100 20 40 80 kNm3 [GR SA SI CL
257.3
103 SAND, trace silt, trace gravel
Dense
Brown 257
Moist
9| ss | 35 g 0 89 1
256.3 (SI+CL)
1.3 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 9.7m,
CUTTINGS TO 0.9m, BENTONITE
HOLEPLUG TO 0.4m, CONCRETE
TO 0.1m, THEN ASPHALT TO
SURFACE,
3 3., Numbers refer to 2
X 1595 o) STRAIN AT FAILURE




ONTMT4S 9268.GPJ 8/15/11

Sensitivity

_I\I_Ainislry gf " . l
ransportation
Onlario Tamsan
RECORD OF BOREHOLE No 11-21 10F2 METRIC
W.P. 2539-04-00 LOCATION N 4 865 500,32 E 299 331.61 ORIGINATED BY _ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.02.01 - 2011.02.01 CHECKED BY MEF
I NE PENETRATION
SOIL PROFILE SAMPLES | o w o [ N OF -
W 4 PUASTC L RE vauo | 'i REMARKS
5 NEEIR 20 4 60 80 100 | comwr M| 5O &
Sy w =g z ] wp w w | 58 | cransize
ELEV alB| 4| 2|28| € |SHEARSTRENGTHKPa e e DISTRIBUTION
E|s <|gz| E
DEPTH DESCRIPTION £l $13 % |o unconFNeD  + FIELD vaNE %
g2 e8| z WATER CONTENT (%) | T (%)
£l 2 2|2O| @ [e QUICKTRIAXIAL X LABVANE
306.1 © w 20 40 60 80 100 20 40 60 kN'm3 |GR SA Sl cL
0.0|  ASPHALT: (200mm)
306
02 SAND, some gravel
1 GS
Very Dense
Brown
Moist
(FILL)
1 88 75 o
304.8 305
13 Clayey SILT, some sand, trace gravel
Stiff
Brown to Dark Grey
(FILL) 2|ss| o 4
303.9 304
23 Silty CLAY, some sand, trace gravel :p’/
Stiff to Very Sliff 4} 3l ss | 18 oHH o 19 50 31
Brown HA }/
Moist LA
(TiLL) ’g ¢
¥
149 303
4 SS 18 o
74
A
V
1Ly
f/
7
302
9%
147
byl
1%%
Wy
o
i :: ; 5| sS 23
i
¢ 301
f;ﬁ
1
e'%
i A
7
# 300
04
416 | 8S | 12 (<]
Becomes grey 1 ;/4
a5
9%
a /.;?’ A4
19%
! n’/ 299
i
i
1%
208.4 f}eﬂ
7.7 SAND, fine to coarse grained, some .
sill, trace to some gravel 7188 | 3 0 84 16
Dense (SI+CL)
Brown 298
Moist
297
8 S8 32 [
Continued Next Page 20
+3x e 1585 (x) STRAIN AT FAILURE
10



ONTMT4S 9268.GPJ 8/15/11

Ministry of -
Transportation . .

Onlario
RECORD OF BOREHOLE No 11-21 20F2 METRIC
W.P. 2539-04-00 LOCATION N 4 865 500.32 E 299 331.61 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2011.02.01 - 2011.02.01 CHECKED BY MEF
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | - Y [RESISTANGE PLOT = v o || rearss
w LASTIC MOISTURE = I
= w|2Z2| 8 20 40 60 80 100 | comewr MT| 5O &
Sz w ul=E|l =z : 1 A 3 . wp w we | 24 | eraNsIZE
_ELEV DESCRIPTION & m o 2 % a g SHEAR STRENGTH kPa 5 : DISTRIBUTION
DEPTH g S| £ | 5(33| < |o UNCONFINED  + FIELD VANE Y %)
£z z|g©| 4 |e quckTRIAXAL x LaBVANE | WATER CONTENT (%)
Continued From Previous Page _ u 20 40 B8O BO 100 20 40 80 kNm3 |GR SA SI CL
2952 .
109 Silty CLAY, some sand, trace gravel 9;' 98| 48 tey 0 12 58 30
2049| Herd A4 295
13| \ Gy
(TILL)
END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND WATER
LEVEL AT 7.0m UPON
COMPLETION,

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 10.0m,
CUTTINGS TO 0.7m, BENTONITE
HOLEPLUG TO 0.4m, CONCRETE
TO 0.1m, THEN ASPHALT TO
SURFACE.

+3 x3. Numbers refer to

20
: Sensilivity 1595 (o) STRAIN AT FAILURE




