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FOUNDATION INVESTIGATION REPORT
PROPOSED HIGH MAST LIGHT POLES
HIGHWAY 410 EXTENSION - PHASE III

ONTARIO
AGREEMENT No. 2005-A-000230, W.P. 105-00-00
PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted for
High Mast Light Pole (HML) installations along the alignment of the proposed four-lane of
Highway 410 between Sta.22+100 and Sta.25+750 in the Town of Caledon, Regional

Municipality of Peel, Ontario.

The purpose of this investigation was to explore the subsurface conditions along the alignment and,
based on the data obtained, to provide a borehole location plan, records of boreholes, laboratory

test results and a description of the subsurface conditions.

Terraprobe conducted the investigation as a sub-consultant to Giffels Associates Ltd., under the
Ministry of Transportation Ontario (MTO) Agreement Number 2005-A-000230.

2 SITE DESCRIPTION

The southeast limit of the project is Sta. 22+100 located about 300 m north of Mayfield Road and
300 m east of Heart Lake Road. The northwest limit is Sta. 25+750 on Highway 10. This
approximately 3.7 km long alignment traverses across rolling to gently undulating terrain and
crosses Heart Lake Road, Kennedy Road and Valleywood Boulevard to eventually merge with
Highway 10. The alignment is dissected by the north-south oriented Etobicoke Creek.

From the southeast limit to the east bank of Etobicoke Creek the alignment traverses through
farmed land. Further west beyond the west bank of Etobicoke Creek the alignment traverses
between subdivision developments and then merges with Highway 10.

The site is located in the physiographic region of Southern Ontario referred to as the Peel Plain
whose topography slopes gradually and gently towards Lake Ontario. Etobicoke Creek and other

rivers have cut deep valleys across the Peel Plain.
The Peel Plain is known to consist of generally clayey and silty soils that cover the central portion

of the regions of York, Peel and Halton'. There are exceptions to be noted in these major soil
groups. Trains of sandy alluvium can be found at various places in the stream valleys.

! Chapman and Putnam, “The Physiography of South Ontario”, 3" Edition, 1984.

ﬁ Terroprobe Limited 1
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3 SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing for this project were carried out during the period
January 27 to April 19, 2005 and consisted of drilling and sampling fifteen boreholes to depths
ranging from 9.6 m to 33.8 m. The boreholes were numbered HML1 to HML10. Boreholes, EC2,
ECS5, VB3 and VB4 were drilled at proposed structure locations and the data from these boreholes
are also included in this report. The approximate borehole locations are shown on the attached

Borehole Locations Drawing in Appendix C.

The borehole locations were established in the field by surveyors from Shiu Geomatics Limited
who also provided Terraprobe with their coordinates and geodetic elevations. Utility clearances

were obtained by Terraprobe prior to drilling.

The drilling, sampling and in-situ testing operations were conducted with a track mounted CME 75
drill rig owned and operated by Groundworks Drilling Limited of Toronto, Ontario. Solid and
hollow-stem auger drilling techniques and casing and washboring methods were used to advance
the boreholes. Samples were obtained at selected intervals using a split spoon sampler in
conjunction with Standard Penetration Testing (SPT) in the overburden soils. Borehole EC2 was
also advanced 3.1 m into bedrock by NQ size diamond coring techniques.

Groundwater conditions in the open boreholes were observed throughout the drilling operations.
Standpipe piezometers consisting of 19 mm PVC pipe with a slotted screen (enclosed either in sand
or geotextile fabric) were installed in boreholes extended for the bridge structures. The locations

and completion details of the piezometers are shown in Table 3.1.

Table 3.1 — Piezometer Installation Details

Piezometer Details

Piezometer | Tiy Depth/
Location | Elevation Completion Details

(m)

Piezometer with 1.5 m slotted screen wrapped in filter cloth,
VB3 26.2/233.0 | drill cuttings from 26.2 m to 0.6 m and bentonite seal from
0.6 m to ground surface.

Piezometer with 1.5 m slotted screen installed with filter sand
to 19.5 m, bentonite seal from 19.5 m to 18.9 m, drill cuttings
from 18.9 m to 0.6 m and bentonite seal from 0.6 m to ground
surface.

Piezometer with 1.5 m slotted screen installed with filter sand
to 25.6 m, bentonite seal from 25.6 m to 25.3 m, drill cuttings
from 25.3 m to 0.9 m and bentonite seal from 0.9 m to ground
surface.

EC-2 21.3/232

EC-5 27.6/219.3

ﬁ Temraprobe Limited 2
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Members of Terraprobe’s technical staff supervised the drilling and sampling operations on a full
time basis. The supervisors logged the boreholes and processed the recovered soil samples and
rock cores for transport to Terraprobe’s Brampton laboratory for further examination and testing.

4 LABORATORY TESTING

The recovered soil samples were subjected to Visual Identification (VI) and natural moisture
content determination. Selected samples were also subjected to gradation analysis. Atterberg
Limits tests and bulk unit weight tests were also conducted on selected samples retrieved from the
cohesive deposits. The results of this testing program are shown on the Record of Borehole sheets
in Appendix A. The grain size distribution curves and plasticity charts are illustrated in

Appendix B.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendix A for details of the encountered
soil stratigraphy. An overall description of the stratigraphy is given in the following paragraphs.
However, the factual data presented in the Record of Borehole Sheets governs any interpretation of

the site conditions.

In general, the site is underlain by topsoil and overburden deposits of clayey silt, clayey silt till,
sand and silt till, sands and silts and gravelly sand.

5.1 Topsoil

Topsoil approximately 150 mm to 500 mm thick was encountered across the site. Topsoil
thickness may vary between and beyond the boreholes.

5.2 Upper Clayey Silt

A surficial layer of clayey silt containing trace to some sand, trace gravel and trace to some
organics was encountered in some of the boreholes. This layer extends to depths ranging
from 0.7 m (Elev. 268.0 m) to 1.4 m (Elev. 251.9 m) below ground surface.

Standard Penetration tests in this clayey silt layer yielded ‘N’ values ranging from 4 to 14
blows for 0.3 m penetration indicating a firm to stiff consistency. The moisture content of
samples from this deposit ranged from 18% to 28% by weight.

53 Clayey Silt Till

Layers of clayey silt till were encountered along the alignment. In some of the boreholes
this deposit was fully penetrated at depths of 2.1 m to 13.2m below ground surface or
elevations ranging between 261.6 m and 244.8 m. Some boreholes were terminated in this
clayey silt till at depths of 11.1 m and 11.2 m below ground surface i.e. at elevations of

255.3 m to 246.1 m.

@ Terraprobe Limited 3
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Borehole EC 2 drilled near the west bank of Etobicoke Creek encountered a lower layer of
clayey silt till that extends to a depth of 30.7 m (Elev. 222.6 m) below ground surface.

The grain size distribution curves of tested samples of this clayey silt till are shown in
Figures Bl to B4. These results show a grain size distribution consisting of 0-30% gravel,
6-45% sand, 25-69% silt and 11-38% clay size particles. Till soils are also known to

contain cobbles and boulders.

Samples were also subjected to Atterberg Limits tests and the results are plotted on the
plasticity charts in Figures BS and B6. The index values from these tests are summarized

below:
Liquid Limit: 19-28%
Plastic Limit: 14-17%
Plasticity Index: 5-13%
Natural Moisture Content: 9-16%

These values are characteristic of clayey soils of low plasticity.

Standard Penetration tests in the clayey silt till gave ‘N’ values ranging from 3 to more
than 100 blows for 0.3 m penetration but generally most of the recorded ‘N’ values ranged
from 18 to more than 100 blows for 0.3 m penetration. Based on these results the clayey
silt till is considered to have a generally very stiff to hard consistency with occasional soft

to stiff zones.

The moisture content of samples from these deposits ranged from 7% to 23% by weight
and the bulk unit weight of samples ranged between 21 KN/m? and 23.1 kN/m’.

54 Sand and Silt and Silty Sand Till

Layers of sand and silt and silty sand till were encountered below ground surface. These
layers were fully penetrated in some of the boreholes at depths of 6.9 m to 28.4 m below
ground surface or to elevations ranging from 258.2 m to 224.9 m. Some of the boreholes
were terminated in this deposit at depths ranging from 9.6 m to 27.6 m below ground
surface i.e. at elevations of 259.1 m to 219.3 m.

The results of grain size distribution tests conducted on samples obtained from these
deposits are shown in Figures B7 and B8. These results show grain size distributions
consisting of 0-35% gravel, 28-79% sand, 11-49% silt and 3-9% clay size particles.
Cobbles and boulders can also be expected in till soils.

Standard Penetration tests in the sand and silt till gave ‘N’ values that ranged from 16 to
more than 100 blows for 0.3 m penetration indicating a generally compact to very dense
relative density. The moisture content of samples from this stratum ranged from 3% to

18% by weight.

@ Terraprobe Limited 4
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5.5 Silty Sand

Silty sand layers were encountered in Boreholes VB3, EC2, EC5 and HML10. The silty
sand extends to depths ranging from 16.2m to 22.3 m below ground surface or to
elevations ranging from 239.0 m to 230.7 m. In Borehole HML 10 the silty sand deposit
extends to a borehole termination depth of 15.7 m (Elev. 251.1 m).

Refer to Figure B9 for three grain size distribution curves of samples of this silty sand.
The results show a grain size distribution consisting of 0% gravel, 60-86% sand, 10-33%
silt and 4-7% clay size particles.

Standard Penetration tests in this silty sand deposit yielded ‘N’ values ranging from 2 to 91
blows for 0.3 m penetration but generally ‘N’ values of 11 to 91 blows for 0.3 m
penetration were obtained. Based on these results the silty sand deposit is considered to
have a generally compact to very dense relative density with occasional very loose zones.
The moisture content of samples from this deposit ranged from 4% to 30% by weight.

5.6 Lower Clayey Silt

Boreholes VB3, VB4 and EC5 encountered a lower layer of clayey silt. In Boreholes VB3
and VB4 the clayey silt layer extends to borehole termination depths of 26.2m i.e. at
elevations of 233 m to 232.6 m. In Borehole EC5 this lower clayey silt deposit extends to
a depth of 13.2 m (Elev. 233.7 m) below ground surface.

The grain size distribution curves of samples of this clayey silt are presented in
Figure B10. These results show a grain size distribution consisting of 0% gravel, 1-7%
sand, 65-81% silt and 18-34% clay size particles.

An Atterberg Limits test was conducted on a sample of the clayey silt and the results are
illustrated in Figure B11. The index values from these tests are summarized below:

Liquid Limit: 24%
Plastic Limit: 19%
Plasticity Index: 5%
Natural Moisture Content: 20%

These values are characteristic of clayey soils of low plasticity.

Standard Penetration tests in this lower clayey silt layer yielded ‘N’ values ranging from 84
to more than 100 blows for 0.3 m penetration indicating a hard consistency. The moisture
content of samples from this deposit ranged from 11% to 20% by weight.

5.7 Silt

Silt soils were encountered in Boreholes HML4, HML5A and EC2. This silt layer extends
to a depth of 17.8 m (Elev. 235.5 m) below ground surface in Borehole EC2 and to
borehole termination depths of 11.2m (Elev.248.0 m) and 14.2 m (Elev. 245.9 m) in
Boreholes HML4 and HML5A respectively.

ﬁ Temraprobe Limited 5
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The grain size distribution curves of samples of the silt are illustrated in Figure B12. These
results show a grain size distribution consisting of 0-2% gravel, 0-32% sand, 63-93% silt

and 5-9% clay size particles.

The silt deposit is considered to have a compact to very dense relative density based on
SPT ‘N’ values that ranged from 22 to more than 100 blows for 0.3 m penetration. The
moisture content of samples from the deposit ranges from 15% to 26% by weight.

5.8 Sandy Silt

Boreholes EC2 and EC5 encountered a layer of sandy silt. This sandy silt layer extends to
depths ranging from 22.3 m to 23.9 m below ground surface or to elevations ranging from
229.4 m to 224.6 m.

The grain size distribution curves of two samples from this deposit are illustrated in
Figure B13. These results show a grain size distribution consisting of 0% gravel, 27-34%
sand, 56-69% silt and 4-10% clay size particles.

The sandy silt deposit is considered to have a loose to very dense relative density based on
SPT ‘N’ values that ranged from 7 to 51 blows for 0.3 m penetration. The moisture
content of samples from the deposit ranges from 19% to 24% by weight.

5.9 Gravelly Sand

Gravelly sand and sand and gravel deposits were encountered at some locations along the
alignment. A surficial sand and gravel deposit was encountered in Borehole EC2
extending to a depth of 2.1 m (Elev. 251.2 m) below ground surface. The gravelly sand
layer extends to borehole termination depths of 15.3m (Elev. 256.3 m) and 10.8 m
(Elev. 256 m) below ground surface in Boreholes HML9 and HML10 respectively.

Refer to Figure B14 for the grain size distribution results of two samples from this deposit.
These results illustrate a grain size distribution that consists of 26-36 % gravel, 47-67 %

sand, 7-9 % silt and 8 % clay size particles.

SPT ‘N’ values ranged from 30 to more than 100 blows for 0.3 m penetration in the deposit
indicating a dense to very dense relative density. The moisture content by weight of
samples generally ranges from 3% to 4% but a value of 27% was recorded for the surficial
sample retrieved at the Etobicoke Creek location.

5.10 Bedrock

Bedrock was encountered in Borehole EC2 at a depth of 30.7 m (Elev. 222.6 m) below
ground surface. Bedrock was proved by coring. The bedrock is described as moderately to
highly weathered and its colour is grey. It is thin to medium bedded with medium strong
to strong fossiliferous limestone interbeds. Core recovery in this borehole ranged from
63% to 85%. The RQD values generally ranged from 10% to 20% indicating very poor

ﬁ Terraprobe Limited 6
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rock quality. Vertical and subvertical joints were observed in the rock cores which
contributed to the relatively low RQD values.

5.11 Water Levels

Groundwater observations were made in the open boreholes during the drilling and after
completing each borehole.
The boreholes drilled at the structure locations were also instrumented with a standpipe

piezometer. The water level readings were measured on separate visits made after the
completion of drilling and the piezometric data from these selected boreholes are presented

in Table 5.1.
Table 5.1 — Water Level Measurements
Water Levels
Borehole Date
Depth (m) | Elevation (m)

April 18, 2005 8.5 250.7
VB3

Sept. 09, 2005 9.2 250.0

April 18,2005 4.0 249.3
EC-2

May 17, 2005 3.9 249.4

April, 18, 2005 0.4 2473
EC-5*

May 17, 2005 1.1 248.0

* Artesian Condition

The groundwater table along the alignment is estimated based on the water level
observations in the open boreholes, the change of the colour of the native soil from brown
to grey, the moisture contents of the soil samples and the piezometric data given in

Table 5.1.

Based on this data the groundwater table is believed to be generally at about Elev. 250 to
252 m at the northwest limit of the project falling easterly to about Elev. 249.5 at about
Sta. 24+400. The groundwater table continues to fall gradually and further to the east
where it is estimated to be just below ground surface i.e. Elev. 246 m at Etobicoke Creek.
The groundwater table then rises easterly beyond the east bank of Etobicoke Creek
following the ground surface contours to reach an estimated elevation of 259.5 m at about
Sta. 23+300. Further east and towards the southwest limit of the project the groundwater
table falls with the contour of the land and is estimated to be at about Elev. 252 m at the

southwest project limit.

Excess hydrostatic pressure exists in the silty sand and sandy silt soils encountered below
Elev. 233.7 m in Borehole ECS.

ﬁ Terraprobe Limited 7
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Perched water can also be expected to occur in the surficial permeable layers of sands,
gravel and silts that are underlain by relatively impermeable layers of clayey silt and clayey
silt till.

All groundwater observations at this site are short term and the levels are expected to
fluctuate seasonally and after severe weather events. The groundwater table of the
alignment near to Etobicoke Creek will be controlled by the free water level in the creek.

Ri.. MOy

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

Jidpd o
Report Reviewed by:

Michael Tanos, P.Eng.,
Review Principal
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FOUNDATION DESIGN REPORT
PROPOSED HIGH MAST LIGHT POLES
HIGHWAY 410 EXTENSION - PHASE III

ONTARIO
AGREEMENT No. 2005-A-000230, W.P. 105-00-00

PART 2: ENGINEERING DISCUSSION AND RECOMMENDATIONS

6 GENERAL

This report provides geotechnical recommendations for the design of the proposed Highmast Light
Poles (HML).

It is understood that the proposed Highway 410 alignment will be illuminated by luminaries
mounted on Highmast Light Poles to be located along the median centre line and also within the
Valleywood Boulevard interchange area. The route commences from about Sta. 22+100 about
300 m east of Heart Lake Road and concludes at Sta. 25+750 on Highway 10.

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 investigations.

7 SUMMARIZED SUBSURFACE CONDITIONS

In general, the site is underlain by topsoil and overburden deposits of clayey silt, clayey silt till,
sand and silt till, sands and silts and gravelly sand.

The groundwater table along the alignment is generally at about Elev. 250-252 m at the northwest
project limit falling easterly to about Elev. 249.5 at Sta. 24+400. The groundwater table continues
to fall gradually and further to the east and it is estimated to be just below ground surface i.e.
Elev. 246 at Etobicoke Creek. The groundwater table rises easterly beyond the east bank of
Etobicoke Creek following the ground surface contours to reach an estimated elevation of 259.5 m
at about Sta. 23+300. Further east near the southwest project limit the groundwater table falls to an
estimated elevation of about 252 m.

Excess hydrostatic pressure exists in the silty sand and sandy silt soils encountered below
Elev. 233.7 m in Borehole ECS.

ﬁ Terraprobe Limited 9
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8 DESIGN CONSIDERATIONS

Generally, each HML can be supported on a single caisson (i.e. drilled and cast-in-place concrete
pile) foundation. The depth of the caisson is typically 8 to 9 m, but would vary depending on the
height of the HML and the subsurface conditions encountered at each pole location. The design
can be carried out in accordance with the following documents and papers.

Canadian Highway Bridge Design Code and Commentary (2000). CAN/CSA-56-00
and S6.1-00.

Ministry of Transportation, Ontario (1994) “Procedures for the Design of High Mast
Pole Foundations”, Design Section, Structural Office.

BROMS, B.B.: Lateral Resistance of Piles in Cohesive Soils, Journal of the Soil
Mechanics and Foundation Division, ASCE, Vol. 90 No. SM2, Paper No. 3825, March
1964.

BROMS, B.B.: Lateral Resistance of Piles in Cohesive Soils, Journal of the Soil
Mechanics and Foundation Division, ASCE, Vol. 90 No. SM3, Paper No. 3909, March
1964.

BROMS, B.B.: Design of Laterally Loaded Piles, Journal of the Soil Mechanics and
Foundation Division, ASCE, Vol. 91. Paper No. SM3, May 1965.

The recommended soil parameters for the design of augered caisson foundation units are given in

Table 8.0.
Table 8.0 — Recommended Soil Parameters
Elevation . Water Level
(m) . Consistency or 4 y Depth
B Type of Soil C%mp i (kPa) | (degrees) | (kN/m®) | (Elevation)
ondition

From To (m)

261.7 | 261.4 Cohesive Firm 50 - 19.0

2614 | 260.7 Cohesive Very Stiff 300 - 21.0 10.6*
HML 1 260.7 | 258.1 Cohesive Hard 450 - 21.5 Q@ 51‘ 5)*

258.1 | 253.7 Cohesive Very Stiff 300 - 21.0 )

253.7 | 250.9 Cohesive Hard 450 - 21.5

258.7 | 257.8 Cohesive Stiff 150 - 21.0

257.8 | 249.1 Cohesive Very Stiff to Hard 300 - 21.5

249.1 | 246.0 Cohesive Stiff to Very Stiff 200 - 21.0 8.5

VB3 246.0 | 239.9 | Cohesionless | Dense to Very Dense - 35 22.0 @ 56 7

239.9 | 239.0 | Cohesionless Dense - 35 21.0 )

239.0 | 237.7 | Cohesionless Very Dense - 35 225

237.7 | 233.0 Cohesive Hard 450 - 21.5

258.3 | 253.2 Cohesive Stiff to Very Stiff 200 - 21.0

253.2 | 251.7 Cohesive Hard 450 - 215

251.7 | 2456 Cohesive Stiff to Very Stiff 200 - 21.0 78

VB 4 245.6 | 241.0 | Cohesionless Very Dense - 35 22.5 @ 5'1 0)*

241.0 | 239.5 | Cohesionless Compact - 33 21.0 :

239.5 | 238.0 | Cohesionless Very Dense - 35 22.5

238.0 [ 232.6 Cohesive Hard 450 - 21.5

257.3 | 256.6 Cohesive Stiff 100 - 19.0 6.3
HML2 | 256.6 | 255.2 Cohesive Very Stiff 300 - 21.0 @ 5'1 0)*

2552 | 246.1 Cohesive Hard 450 - 21.5 '

10
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Table 8.0 — Recommended Soil Parameters
Ele(vl:;lon Consistency or a4 ¥ WaIt)e:p%: A
" TypelofiSoil Cg““’;.ct‘.""“ (kPa) | (degrees) | (kN/m?) | (Elevation)
From To oY (m)
259.0 | 258.3 Cohesive Stiff 200 - 19.0 7.5
HML 3 2583 | 255.0 Cohesive Very Stiff 300 - 21.0 =
255.0 | 247.8 | Cohesive Hard 450 : 215 (251.5)
259.2 | 258.5 Cohesive Stiff 150 - 19.0
258.5 | 257.1 Cohesive Stiff to Very Stiff 150 - 21.0
HML 4 257.1 | 253.8 Cohesive Hard 450 - 22.0 7.7*
253.8 | 252.3 | Cohesionless Very Dense - 35 225 (251.5)*
2523 | 249.1 | Cohesionless | Dense to Very Dense - 35 22.0
249.1 | 248.0 | Cohesionless Compact - 33 20.5
259.9 | 2594 Cohesive Soft to Firm 50 - 19.0 10.6*
HML 5 259.4 | 252.1 Cohesive Very Stiff to Hard 400 - 215 @ 49' 5)*
252.1 | 249.1 | Cohesionless Very Dense - 35 22.5 ’
HML 5A | 249.4 | 245.9 | Cohesionless Very Dense - 35 22.5 See HML 5
253.1 | 252.6 | Cohesionless Very Loose - 27 18.0
252.6 | 251.9 Cohesive Firm 100 - 19.0
251.9 | 251.2 | Cohesionless Compact - 30 21.0
2512 | 2504 Cohesive Very Stiff 300 - 21.0
250.4 | 246.2 | Cohesionless | Dense to Very Dense - 35 22.0
246.2 | 2447 | Cohesionless Compact - 30 21.0
2447 | 243.2 | Cohesionless Very Dense - 35 22.5
243.2 | 238.6 | Cohesionless | Dense to Very Dense - 35 21.5 39
EC2 238.6 | 237.1 | Cohesionless Compact - 30 21.0 @ 4'9 4)
237.1 | 235.5 | Cohesionless Dense - 35 21.5 )
235.5 | 234.0 | Cohesionless Dense - 35 21.5
234.0 | 232.5 | Cohesionless Compact - 33 21.0
232.5 | 231.0 | Cohesionless Dense - 35 21.5
231.0 | 229.4 | Cohesionless Very Dense - 35 22.5
229.4 | 227.9 | Cohesionless Very Dense - 35 22.5
227.9 | 2249 | Cohesionless Compact to Dense - 33 21.5
2249 | 222.6 Cohesive Hard 450 - 21.5
246.7 | 245.5 | Cohesionless Compact - 30 19.0
245.5 | 244.8 Cohesive Very Stiff 300 - 21.0
244.8 | 244.0 | Cohesionless Compact - 33 19.0 0.9*
244.0 | 242.7 | Cohesionless Very Dense - 35 22.5 (246.0)*
EC5 2427 | 239.8 | Cohesionless Compact to Dense - 33 21.0
239.8 | 238.3 | Cohesionless Very Dense - 35 22.5
2383 | 233.7 Cohesive Hard 450 - 21.5 1.1**
233.7 | 230.7 | Cohesionless Compact - 30 19.0 (248.0)**
230.7 | 224.6 | Cohesionless Loose to Compact - 30 19.0
224.6 | 219.3 | Cohesionless Very Dense - 35 225
2624 | 261.9 Cohesive Firm 100 - 19.0
261.9 | 260.5 Cohesive Stiff 150 - 21.0
260.5 | 257.0 Cohesive Very Stiff 300 - 21.5 41°
HML6 | 257.0 | 255.5 Cohesive Hard 450 - 21.5 (25;; 5)°
255.5 | 251.7 | Cohesionless Very Dense - 35 22.5 :
251.7 | 249.4 | Cohesionless Dense - 35 215
249.4 | 248.4 | Cohesionless Compact - 30 19.0
266.2 | 265.7 Cohesive Soft to Firm 50 - 19.0
265.7 | 265.0 Cohesive Firm 100 - 19.0
HML 7 265.0 | 264.3 Cohesive Very Stiff 300 - 21.0 6.9*
264.3 | 2609 Cohesive Hard 450 - 21.5 (259.5)*
260.9 | 257.9 | Cohesionless Very Dense - 35 225
2579 | 2553 Cohesive Hard 450 - 21.5
11
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Table 8.0 - Recommended Soil Parameters

Ele(v:l;lon ) Consistency or a Y Wa]t)eerp:‘he vel
B Ne? ypejofiSail Cg'“p:.ctt.“e“ (kPa) | (degrees) | (kN/m®) | (Elevation)
From To ondition (m)
268.5 | 268.0 Cohesive Firm 50 - 19.0
HML 8 268.0 | 266.6 Cohesive Stiff to Very Stiff 300 - 21.0 Below 9.6*
266.6 | 261.6 Cohesive Hard 450 - 21.5 (Below 259.1)*
261.6 | 259.1 | Cohesionless Very Dense - 35 22.5
271.5 | 2709 Cohesive Soft 50 - 19.0
2709 | 270.2 Cohesive Very Stiff 300 - 21.0 Below 15.3*
HML9 | 270.2 | 260.7 Cohesive Hard 450 - 21.5 i
2607 | 257.9 | Cohesionless Very Dense i 35 22,5 | (Below256.3)
2579 | 256.3 | Cohesionless Very Dense - 35 22.5
266.1 | 261.2 Cohesive Hard 450 - 21.5
HML 10 261.2 | 258.2 | Cohesionless Very Dense - 35 22.5 14.8*
258.2 | 256.0 | Cohesionless Very Dense - 35 225 (252.0)*
256.0 | 251.1 | Cohesionless Very Dense - 35 22.5

¢ = estimated
¢ ¢ = Artesian conditions in the lower granular deposits.

The notations used in Table 8.0 are defined below:

(i) apparent angle of friction for cohesionless soils in degrees.

qu = unconfined compressive strength in kPa (q,=2xC,) for cohesive soils
C, = undrained shear strength in kPa.

y = bulk unit weight of soil in kKN/m”.

In order to take into account frost action and surficial disturbance, the ultimate lateral passive
resistance in front of a caisson and caisson sidewall adhesion within the upper 1.2 m below final
grade, should be neglected in the foundation design. It is also recommended that all surficial weak

or variable soils be neglected in determining lateral resistance.
Where Highmast Light Poles are located on or near to sloping ground the sloping ground will result

in reduced lateral passive resistance that should be taken into account during design. When
designing for the portion of a caisson below the groundwater level, the submerged unit weight

should be used.

The required depth of the drilled shaft will be governed by lateral loads, including wind loads.
Appropriate load and resistance factors should be applied for caisson design.

9 CONSTRUCTION CONSIDERATIONS

The glacial till deposits can be expected to contain random cobbles and boulders. Cobbles and
boulders if encountered during excavation can increase the level of construction effort required for
caisson installation, such as increasing the time required for drilling etc. Bidders should be advised
of these conditions and be required to provide adequate equipment to handle the obstructions.

The clayey silt and clayey silt till deposits are expected to be self-supporting. Due to the relatively
low permeability of these strata minor water seepage is expected in caisson holes, even below the

groundwater table.

ﬁ Terraprobe Limkted 12
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Where relatively more pervious and granular soils (i.e. sand and silt till, sands and silts and
gravelly sand) are encountered dry cave-ins may occur in unsupported holes made in these
cohesionless soils above the groundwater table. Below the groundwater table, these water bearing
soils can be expected to yield significant amounts of water and may cause instability problems
during the installation of the caissons. The use of dewatering techniques to lower the groundwater
table during construction is unlikely to be economically viable due to the limited construction

effort required.

Where the water bearing layers are rather thin and the soil is relatively fine grained, it may be
possible to effect construction by pouring the concrete rapidly upon completion of the excavation.
In other cases, however, the coarse tills and the sand layers may cause cave-ins and/or excessive

groundwater seepage in unlined caisson holes.

In view of these conditions, it is recommended that temporary liner(s) be available on site to

support the caisson sidewalls and to provide seepage cut-off as and where required.

The concrete should be poured expeditiously on completion of the caisson hole. It is recommended
that the concrete be placed by the tremie method as soon as the hole reaches its desired depth. The
liner should be withdrawn as concrete is placed. During liner withdrawal, the level of concrete in
the caisson hole must always be at least 0.6 m above the bottom of the temporary liner.

We recommend that the following notes be included in the contract documents:

e At the various foundation locations the strata may consist of clayey silt, clayey silt till,
sand and silt till, sands and silts and gravelly sand. Groundwater is likely to be

encountered above the base of the excavations.

e The contractor shall maintain the stability of the soil along the sides and in the bases of
the holes for the concrete footings at all times from the commencement of their

construction to the placing of the concrete.

e Dewatering may be required to maintain a sufficiently dry condition for proper
installation of the caisson hole and the placement of concrete.

e At Etobicoke Creek the silty sand and sandy silt soils below Elev. 233.7 m in Borehole
ECS5 are under excess hydrostatic pressure and these soils are susceptible to conditions
of unbalanced hydrostatic head and seepage forces. A quick condition “boiling” may

occur if excavations penetrate into these layers.

Caisson construction should be monitored by qualified geotechnical personnel to verify the soil
conditions and to confirm that those conditions are consistent with the design assumptions in this

report.

ﬁ Terraprobe Limked 13
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LIMITATIONS AND RISK
Procedures

The soil conditions were confirmed at the borehole locations only and conditions may vary
between and beyond the boreholes. The boundaries between the various strata as shown
on the logs are based on non-continuous sampling. These boundaries represent an inferred
transition between the various strata, rather than a precise plane of stratigraphic change.

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

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

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

activities.
Changes In Site And Scope

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

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

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

users.



EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 51mm O.0. SPLIT BARREL

SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg.

. FALLING FREELY A

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

AVERAGE N VALUE IS DENOTED THUS K.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (§1mm O.D. 60" CONE ANGLE) DRIVEN BY 476J IMPACT
ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m ADVANCE OF THE

CONICAL POINT INTO THE UNDISTURBED GROUND.
SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.
CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (cu) AS FOLLOWS:

| & (P3)

| 0-12 I 12-25 | 25-50 |
| |

50100

STIFF

[ 100-200 I 5200 ’
|

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

0-5

[N EowWso3m) =

5-10 10-30

30-5

>50

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.

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

CORING RUN,

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE

CORING RUN. THE ROCK QUALITY DESIGNATION (RQD), FOR MODIFIED RECOVERY IS:

[ RQD (%) | 0-25 | 25 -50 | 50-75__ | 75-920 | 90-100
L | Gooo |
JOINTING AND BEDDING:
SPACING 50mm 50 — 300mm 0.3m-—1m im—3m >3m
G | VERYCLOGE | ; WIDE | VERYWIDE _|
JB_QE_%%G VERY THIN. THIN WEDIUW | THICR | VERYTHICR |
ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAI PROPERTIES OF SOIL
SS  SPLIT SPOON TP THINWALL PISTON m, kea’ COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE 0S OSTERBERG SAMPLE Cc 1 COMPRESSION INDEX
ST  SLOTTED TUBE SAMPLE RC ROCKCORE Cs 1 SWELLING INDEX
BS BLOCKSAMPLE PH TWADVANCED HYDRAULICALLY c. 1 RATE OF SECONDARY CONSOLIDATION
CS CHUNK SAMPLE PM  TWADVANCED MANUALLY C, nfis COEFFICIENT OF CONSOLIDATION
TW  THINWALL OPEN FS FOIL SAMPLE H m DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN u % DEGREE OF CONSOLIDATION
Uy kPa PORE WATER PRESSURE v KPa EFFECTIVE OVERBURDEN PRESSURE
T 1 PORE PRESSURE RATIO o, kPa PRECONSOLIDATION PRESSURE
o KPa TOTAL NORMAL STRESS w kPa SHEAR STRENGTH
o KPa EFFECTIVE NORMAL STRESS ¢ K EFFECTIVE COHESION INTERCEPT
B KPa SHEAR STRESS ¢ - EFFECTIVE ANGLE OF INTERNAL FRICTION
on0n0  KPa  PRINCIPAL STRESSES ¢ kPa APPARENT COHESION INTERCEPT
€ %  LINEAR STRAIN b -° APPARENT ANGLE OF INTERNAL FRICTION
€1, 62,6 %  PRINCIPAL STRAINS W Ka RESIDUAL SHEAR STRENGTH
E WPa MODULUS OF LINEAR DEFORMATION o Ka REMOULDED SHEAR STRENGTH
G kPa MODULUS OF SHEAR DEFORMATION s 1 SENSITIMTY =¢u /1,
u 1 COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
ps  kgm®  DENSITY OF SOLID PARTICLES e 1%  VOIDRATIO Emin 1%  VOID RATIO IN DENSEST STATE
% KNI UNIT WEIGHT OF SOLID PARTICLES n 1%  POROSITY - emu—@
| 1 DENSITY INDEX
pv  kgm®  DENSITY OF WATER ° oy
¥ KNM'  UNIT WEIGHT OF WATER w 1%  WATERCONTENT D mm  GRAINDIAMETER
p  kgm®>  DENSITY OF SOIL S %  DEGREE OF SATURATION D mm  nPERCENT - DIAMETER
Y KN UNIT WEIGHT OF SOIL ™ % LIQUIDUMIT Cu 1 UNIFORMITY COEFFICIENT
pe kg’ DENSITY OF DRY SOIL v %  PLASTICLIMIT h m HYDRAULIC HEAD OR POTENTIAL
%  KNM' UNIT WEIGHT OF DRY SOIL We %  SHRINKAGE LIMIT nfls  RATE OF DISCHARGE
pwt  kgim'  DENSITY OF SATURATED SOIL I %  PLASTICITY INDEX = (W, - we) v m/s  DISCHARGE VELOCITY
Yo KNAT UNIT WEIGHT OF SATURATED SOIL I 1 LIQUIDITY INDEX = (w - wela 1 1 HYDRAULIC GRADIENT
p'  kgim®  DENSITY OF SUBMERGED SOIL le 1 CONSISTENCY INDEX = (W —W)ie K m/s  HYDRAULIC CONDUCTIVITY
Y KN UNIT WEIGHT OF SUBMERGED SOIL @me« 1%  VOIDRATIO INLOOSEST STATE i KW SEEPAGE FORCE
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Ontarlo
RECORD OF BOREHOLE No HML1 1 OF 2 METRIC
WP. 105-00-00 LOCATION N:4844725.9 E:277770.0 ORIGINATED BY MS
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 14.02.05 - 15.02.05 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT { e NATURAL  (oun B REMARKS
Faol § PLASTIC \o15TURE = I
E wn |23 8 20 40 60 80 100 [UMT conteny LMT) 3O &
Qle w|s=2| 2 ! . . ! L we w w | 99 | cransize
ELEV a|4d|w] 3 |e5]| & |SHEARSTRENGTHkPa P DISTRIBUTION
= < | £ E
DERTH DESCRIPTION <12 > 13 3| < |© UNCONFINED + FIELD VANE Y %)
El= 2 |0 & [e QuCKTRIAXAL X LABVANE [ WATER CONTENT (%)
2621 S w 20 40 60 80 100 10 20 3230 kN/m’ |GR SA SI CL
450mm SANDY TOPSOIL o . 262
trace gravel, loose, dark brown e
E: 1 SS 5 o
. CLAYEY SILT - lraca gravel, traca
261.4 sand, trace organics, moist, firm,
07 )
)
0] 2 | ss | 2 .
iner 261
2%
CLAYEY SILT 7%
trace gravel,sandy, e
occasionat sand seams and partings, [ ¥
damp lo molst, very stiff to hard fpne o 5 33 43 19
G99 3 SS 39
(GLACIAL TILL) 1Y
195 260
#4155
177¢
i5%¢ .
H T
:59; 4 S5 41
%
%%
1295
L4 5Q
229’ 299 b 223
% 4 5| ss | 30
1978
559
% %
,55
brown A
s rz;;
grey I /2: 258
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-;é/
%%
#ae g
g 6 | ss | 22
)
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7
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A
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J;'E/
7z
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nes d
4 7| ss | 29
."’ '
i9de
)
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127
197 255
]
(4]
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A
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A
14
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il 8 | ss | 2
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e
2
L
é.ﬁ
%Y
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%
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nued Next Page
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* Borehole dry (not stabilized) and
hole open fo full depth on completion.

RECORD OF BOREHOLE No HML1 METRIC
W.P. 105-00-00 LOCATION N:4844725.0 E:277770.0 ORIGINATED BY __MS
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Gsodelic 14,02.05 - 15.02.05 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W  |RESISTANCE PLOT NATURAL REMARKS
el PLASTIC OieTore  Haup| &
= o |3 & 20 40 60 80 100 nent  UMT O &
Sl w [2E] z L L : ! : w | ¢ | cransize
a|Y| w| 3 |o5| © |SHEARSTRENGTHkPa
ELEY DESCRIPTION o e | 2 ]2 = ———— DISTRIBUTION
DEPTH g Z| £ | 5 |38]| < [0 UNCONFINED ~ + FIELD VANE Y %)
512 2 |EO| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
m 20 40 60 B8O 100 30 kN/m* |GR SA SI CL
%
CLAYEY SILT 195 253
trace gravel, lrace sand to sandy, i#hs
occaslonal sand seams and partings, 5,5’ 9 85 30
damp to moisl, very stiff to hard, n
brown (conlinued) f’/(%.a
1y
(GLACIAL TILL) ‘::; :
195
%7
7%
A
1]
P
947
44
555
A
£05
1472
f?s 1 6 67 26
555 10| ss | 53
250.8 1997
12 End of Borehole

+3,x3;

Numbers refer to
Sensitivity
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@)
oNn
Ontario
RECORD OF BOREHOLE No VB3 1 OF 2 METRIC
WP. __ 1050000 LOCATION N4B44845.2,E278064.4 ORIGINATED BY _ ms
DIST HWY _410 Phase Il BOREHOLE TYPE __Solid Stem Augers & Hollow Stem Augers COMPILED BY DB
DATUM _Geodstic DATE 18.02.05 - 22.02.05 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES r‘-'"’ t_:; RESISTANCEPLOT =~ smic NATURAL g0, e REMARKS
. - § z g 20 4 6 8 10 umit  MOSTENT LM ; & &
4 w = z W, w w, > GRAIN SIZE
ELEV a|8|w)| 3 |25| & [SHEARSTRENGTHKPa ? s Eaa
e DESCRIPTION |2 g 2| E 10N
DEPTH 2| x| $|23| < |o UNcoNFINED  + FIELD VANE Y =
E z z go § ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
_ © a 20 40 60 80 100 10 20 30 win* |6R sa s cL
0.0 500mm TOPSOIL =
moist, compact, dark brown —~= 1 ss 12 259 [}
2587 —~
05 weathered, trace rootlets L
= ne NEW
1 2 | ss | 2 P S °
%% KRy 208
st A >
s 4
' ] 3 | ss | 17 o 21.3
very sliff lo hard 55, N
A
0%
7 % % 257
525 alss| s NN o 9 33 42 16
nes
'I; \
5
] s | ss | a1 > >. 256 258
299 7 &
e \< \
777
brown HA ] > >
i 2 &
ooy ] N N 255
24’ D
CLAYEY SILT - Sandy, ] 6 | ss | 18 g S i
trace gravel, ,qf >,
damp to moist ‘ff
158 < g 254
(GLACIAL TILL) 17 N N
1254 D
7 ¢
. N
i) 253 =
) 7| ss | w7
1955 ;‘5 ‘§
"'5’
N K
:2z, > > 252
AV
4% K K
1724 N N 5
ds|ss| 2 % D
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:f?; N § 251
:??2 % &
7 NN
7% >1% 250
W o | es | 20 %—\ = 4 18 40 38
;l/':’;-' >
g > %
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:f: g N Feb. 17, 2005
%% % % 249 Feb. 18, 2005
A NN
A
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] 10| ss | 16 % K
:,5j > > 248
://'R
19%3 K K
o ] NEW
st A Sr &
197 NN 207
129
7] 11| ss | 14 SN N
1994
%% &
9% § N
246.0 e 'Q % 246
132 % N N
SAND AND SILT raRP )
trace to some gravel, trace clay, LA Q
moist to we dense, iBr
o wet, very grey ,a‘.", 12| ss | es §\ N q
(GLACIAL TILL) A 245
#% § 2
A1) N *§
i _Ki
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MUISITY Of
@Transponation
Ontario
RECORD OF BOREHOLE No VB3 2 OF 2 METRIC
W.P. 105-00-00 LOCATION NA4844645.2,E2768064.4 ORIGINATED BY _ Ms
DIST HWY _410 Phase Iif BOREHOLE TYPE _ Solld Stem Augers & Hollow Stem Augers COMPILED BY [ol:]
DATUM _Geodetic DATE 18.02.05 - 22.02.05 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « g RESISTANCEPLOT& o NATURAL o - REVARKS
Eo PLASTIC \oI1STURE - T
51 . a | zZ| & 20 40 60 80 100 UMIT  conTent UMT] S © &
= 2 GRAI
ELEV 2|8 w|3|25| & [sHEARSTRENGTHKPa Yl O 8 | Cremeis,
et DESCRIPTION A ERE 338 ';‘: O UNCONFINED  + FIELD VANE Y =
ElZ Z [ZC| @ [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 8O0 100 10 20 30 km' |GR sA s oL
L7
SAND AND SILT I N R 244
trace to some gravel, traca clay, 41113 ss | 0 >’ } Sl
molst to wet, dense to very dense, B Q 4
grey 1
(GLACIAL TILL) (continued) /:f % % 3
KL AN N
g > D)
4K
11114 | ss [ 118 > 2
A 242
N
A NN
1
11
15l \}\ % 241
LA
’4-;15 ss uﬁ\ o 3 39 49 9
P
il % %
2399 ‘ § § 240
18.3
SILTY FINE SAND {2 .{E
waet, dense, grey NEW
o]
236.0 16| SS 51 % % 239 by
202 SAND AND SILT N N
trace {0 some gravel, trace clay, > >
moist, very dense inferred, grey _(/ <
(Possible Till) NEW
%— % 238
2377
215 ] 17| ss | 110 3\> N P
CLAYEY SILT %7
trace sand, Wi ‘Q
: ' )
occasional silty fine sand seams and %7 NN 23
partings, %% } 7
moist, hard, grey H//’ 7 {
2% N N
177
’?’ 18| ss | 100 & 2
,:. fﬁ § g 236
77 K
;g/ VAW Feb. 18, 2005
Jé?/ % % 235 Fab. 21, 2005
%% N N
,?; 19| ss [ 103 [ || | 0 1 65 34
%% R
«;,/z Re=N
éf =g 234 Feb. 21, 2005
%% B Feb. 22,2005
:? 7 B
[ 20 | ss | 10O - °
233.0 A 1dem ot o
26.2 End of Borehale — 2391
Wet cave at 10.7m on completion,
Plezometer Installation consists of
19mm diemeter Schedule 40 PVC
pipe with a 1.62m slotted screen
wrapped with filter cloth.
WATER LEVEL READINGS
Date Deplh(m) Elevation(m)
Ap.18.05 8.5 250.7
Sept.08.05 9.2 250.0

3 3. Numbers refer to 3%
+°,. X% Senalivily (o] STRAIN AT FAILURE



ONTARIO MOT 1-00-0350 HWY 410 VALLEYWOOD BLVD.GPJ ONTARIO MOT.GDT 20/09/05

@ Ministry ot

Foundation Design

Ontarlo
RECORD OF BOREHOLE No VB4 1 OF 2 METRIC
WP. 105-00-00 LOCATION N4844646.5;E278081.6 ORIGINATED BY _ Ms
DIST HWY _410 Phase Ili BOREHOLE TYPE _ Solid Stam Augers COMPILED BY DB
DATUM _Geodslic DATE 17.02.05 CHECKED BY. RA
DYNAMIC CONE PENETRATION
IL PROFILE w
SOIL PRO SAMPLES Ew 4 RESISTANCE PLOT & Tic M yauo| | k& REMARKS
S [14 8 E 5 8 20 ‘P | BP ?D e CONTENT tha g 9 GRA&
frd z W w w, IN SIZE
v 28| w)| 3 |25| & [SHEARSTRENGTHkPa - | P F
255 DESCRIPTION = a |2 = —— DISTRIBUTION
DEPTH <|2| £ | 3 |38| < [© UNCONFINED + FIELD VANE Y %)
£l= Z |ZO| U |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
s © @ 20 40 60 80 100 10 20 2 wim® |Gr sA s cL
0.0 500mm TOPSOIL e
moist, very loose, dark brown =
2583 ] E: 1185 | 3 5
0.5 weathered, trace rootfets H 57
— 258
1595 S
A4 2 | ss | 14
;/ﬁ;
177"
r;%/
124 o 222
;‘ 73| ss | 2 257
Wi
r;f:
%
.2’51 4] ss | 20 e
brown KA 256
J— et
125
grey L1
22, 5| ss | 12
:;ﬂ
:’5; 255
199
; (A
;25 § 31 46 18
]
;z/' g 6 S8 15 254
r/r/(.
A
%%
J/f ¥
stiff to very stiff féz
T 253
hard /ﬁ
)
% f—" o
4 7 | ss | 34
AN
e
- WA 252
stiff to very stiff v
¥
CLAYEY SILT - Sandy, wee
trace gravel, 14 ;
damp to moist ! 4.: 8 sS 13 251
(GLACIAL TILL) ;;:
1974
7
199 250
Mt
1
] o | ss | 13 g
oy
255 249
)
M)
129
i
H 248
] d
;525 0] ss | 13
177
A
£
1%
145 247
11
inee
sy
il 11 ss | 18 S
o
L4
5) 248
r‘; &80
2456 Zr
13.2 u-,{'
SAND AND SILT - Gravelly, 14
trace dlay, d
damp to molst, very dense, grey 4112 | ss 1‘IOOI 245 T 35 28 20 8
A1 Bom |
(GLACIAL TiLL) 1]
4 Bt
r;:/-ﬂ 244
128y
Conlinued Next Page
+3,x3; Numbersreferto 3% grpa AT FAILURE

Sensitivity



ONTARIO MOT _1-00-0350 HWY 410 VALLEYWOOD BLVD.GPJ ONTARIO MOT.GDT 20/08/05

@.‘lﬂr';‘:‘m °', — Foundation Design
Ontarlo
RECORD OF BOREHOLE No VB4 2 OF 2 METRIC
W.P. 105-00-00 LOCATION N4B44646.5,E276081.8 ORIGINATED BY _ Ms
DIST HWY _410 Phase il BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodalic DATE 17.02.05 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | I e
Ee g . pusstic WA uouo| | & REMARKS
sl K z| 8 20 40 80 100 CONTENT  HMIT z ] &
£l =z 4 ! GRAIN SIZE
EIES a|u| w|3|25| & [SHEARSTRENGTHkPa i o " g
DESCRIPTION == a 4 zZ3 = ——y DISTRIBUTION
DEPTH E 2 £ | 5|38 = [o UNCONFINED + FIELD VANE Y %)
= Z |EC| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 B0 100 10 20 30 kNim® lGR sA s1 cL
/]
SAND AND SILT - Gravelly, 1 U
trace clay, 1] 13| ss | o5 ©
damp to moist, grey 102
1
(GLACHAL TILL) {continued) 1] e
11
24
LA
| 242
1 14| ss | 90 N
5
.
o
very dense M
= [ 241
/]
compact 15
¥
4 /15| ss | 2 2
i 240
1A
148y
s &
very dense / /.J
i 239
16| ss | 61 N
ﬂ//
1]
238.0
208 %7 238
CLAYEY SILT %
trace sand, :éf
occasional silty fine sand seams and s b
partings, ¢ % 17| SS | 123
damp, hard, grey 70 237
7
A
2%
%%
177 236
ifﬁ 18| ss | 118 4 0 7 7 22
]
,/;
27
%% 235
17
1
157
1
]
7%
b4 19 | ss | 126 ?
%7 234
:gé
A
:?%
#,/é
% 233
2328 /4 20 | ss | o0 S
26.2 End of Borehole
Water level at 10.7m (not stabllized)
and hole open to 18.9 on completion.
Pipe dropped Into hole“during o
backfilling.
+3,% 3. Numbersreferlo 3% grpa AT FAILURE

Sensltivity



Foundation Design

ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

Ministry ot
@Transponaﬂon
Ontarlo
RECORD OF BOREHOLE No HML2 1 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4B447564 E:2782014 ORIGINATED BY _ Ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 27.01.05 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v w  |RESISTANCE PLOT o e
1w b4 PLASTIC URAL - 1quip [ =
2| o UMIT  MOISTURE  “iurl £ 5
= w 2| 8 20 40 60 100 CONTENT z0 &
2 & 5 el z 3 ) . . We w w| 2 g GRAIN SIZE
o lg| & 3 12a © |SHEAR STRENGTH kPa
ELEV DESCRIPTION = e x|z [= ey DISTRIBUTION
DEPTH E Z| ¢ > 13 S < | O UNCONFINED + FIELD VANE Y %)
£z Z [EO| @ [e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
257.3 = 20 40 60 80 100 0 2 3 kNm® |GR SA st cL
0.0 ?
CLAYEY SILT . H?/
{race gravel, trace sand, S o
trace lo some organics, ’é/ 1 8§ 2 257
moist, sliff, brown ’ ,/-‘?’
1]
2566 o
07 %e/
CLAYEY SILT 5595
trace gravel, trace sand to sandy, ‘5// °
moist, very stiff {o hard 22, 2| 85| 25
g 4]
(GLACIAL TILL) 5.’: ’ 256
4]
M
1ees
o
4] 3 | ss | 27 P
%9
%45
(111
e
L4
(441
A5y
555
9% 255
A
:,f? 4| 8s | 33 o 7 28 42 23
t 74
H-44
A
[
i
%Yy b
o 5| ss | 35 254
9%
|
1-1]
1777
brown 1]
7
o
gae 253
z
]
tpes
] 6 | ss | e
L
9%
HA
%%
1973 252
H1
H /ﬁ;
172t
e
inve
199
‘ff,
/ 5
HA4A o
A 7| ss | 42 251
Eé?
9%
e
1272
A
1z
%%
147
1223 250
1
e
'f?; o 0 8 62 30
1] 8 | ss | 36
H 3
J/":‘:
955
249
;.
Conlinued Nexi Page
+3,x3; Numbersreforto 3% gypay AT FAILURE

Sensitivity



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

Muinistry of
@ Tms'g,m = Foundation Design
Ontario

RECORD OF BOREHOLE No HML2 2 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4844756.4 E:2762014 ORIGINATED BY _ MS
DIST HWY _Highway 410 BOREHOLE TYPE _ Solld Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 27.01.05 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Ew g RESIST.ANCEPLOT{ " %L% - “ REMARKS
= o |3 2 20 40 60 80 100 umr  EORET uMT| £ G &
9 g W IzE|l z T =P e e w w | 58 | cransize
oln| o = = O |SHEAR STRENGTH kPa
ELEV DESCRIPTION = e | 2128 & ————r DISTRIBUTION
DEPTH < 3| £ | 5 |38| £ |© UNCONFINED  + FIELD VANE Y %)
=2 Z |€O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2 m 20 40 60 B0 100 10 20 30 wim® |GR sa s oL
]
CLAYEY SILT 1oy
trace gravel, trace sand to sandy, A4 P
mois, hard ] o | ss | « 248
(GLACIAL TILL) (continued) ;f?:
]
i25¢
—25,
L
%
ized 247
r/%/
A
197
7 . 5
jgf,-; 10| ss | 32 | 'V
246.1 zs
112 End of Borehole

* Water level at 11.0m (not stabilized)
and hole open to full depth on
completion

3 3. Numbers refer to 3%
+9, X% Senaltivity (e} STRAIN AT FAILURE



Foundation Design

ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

Ministry of
men?pyonauon
Ontarlo
RECORD OF BOREHOLE No HML3 1 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4844781.8 E:278388.1 ORIGINATED BY _ms
DIST HWY _Highway 410 BOREHOLE TYPE __Solid Stem Augers COMPILED BY DB
DATUM _Geodalic DATE 27.01.06 CHECKED BY RA
DVNAMiE CONE PENETRATION
SOIL PROFILE SAMPLES o W  |RESISTANCE PLOT NATURAL - REMARKS
Fol 3 DASTIC MOISTURE touel A
= w |<3 3 20 40 60 80 100 CONTENT z0
S|« w 28] z . L ! A ! We w w | 3¢ | cransize
ELEV o|e|ow J|gs g SHEAR STRENGTH kPa ey DISTRIBUTION
T DESCRIPTION S|3| £ | 5 [33] £ |o UNCONFINED  + FIELD VANE Y ol
El=z z |x© @ @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
= e i m 20 40 60 80 100 10 20 30 wim' |GR sa s oL
0.0 e
CLAYEY SILT ,}%2’
lrace gravel, trace sand, ?’/ 1 ss 14 d
trace to some organics, ;;,
moist, stiff, brown E ‘4?
256.3 ;’ %
0.7
CLAYEY SILT 1255
trace gravel, trace sand to sandy, ./,-/-5 258 o
occasional sand seams and partings, 5” 2 SS 18
damp to moist, very stiff o hard £2$
(GLACIAL TILL) ;’g
S o
il a2 | ss | 24
A
L]
e 257
]
7
7
b /5 o
.f/’// 4 55 26
155%
7
5%
w9 256
:25’ o 9 34 41 16
41 6 88 25
559
teae
L]
72y
'5;;
brown jf/
e 972 255
grey 97
9%
197
774
8
pj//
a/ﬁ/ o
il 6 | ss | 49
A4
1955 254
%
KA
]
1272
i77
]
187
.
1774 253
e
5%
7 w .
;f‘j’ 7 8S
.
,’I
7ot
WAV
:»/':; : 252
7
194
77
:"/'/'.f
ig2n
1]
19 4—H 2 7 69 22
1] 8 | ss | 40
1777 251
17
1757
9%
%
%Y
7
%
Continued Noxt Pa
- +3,x3; Numbersrefarte 3% gypa AT FAILURE

Sensltivity



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

Minu or i
@ Tmnﬂflp)::muon Fo'.fndauon Design
Ontario

RECORD OF BOREHOLE No HML3 2 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4844781.6 E:278388.1 ORIGINATED BY MS
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stam Augers COMPILED BY DB
DATUM _Geodstic DATE 27.01.05 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W RESISYANCEPLOT& NATURAL . REMARKS
Bal & PLASTIC moisTuRe MM - T
5 . ‘;‘5 2 20 40 60 8D 100 MIT  CONTENT 0 &
Sy w el =z W w w | > g GRAIN SIZE
ELEV o lam| ¥ 3 |es| 2 |SHEAR STRENGTH kPa I —
DESCRIPTION S| & = |2 = DISTRIBUTION
DEPTH s|3 ' 513 5| < |o UNCONFINED + FIELD VANE Y %)
£l z |g° @ |e QuUICKTRIAXIAL X LABVANE WATERICONTENT!(3%)
i 20 40 60 80 100 10 20 30 kN/m* |GR SA S CL
A
CLAYEY SILT 7z
\race gravel, trace sand {o sandy, 5// o
occasionat sand seams and partings, e ss | 42
damp to moist, hard, grey 970
5%
(GLACIAL TILL) (continued) _/ 2
54 249
i 9
17
]
L4
HA]
iy
ue
2
7
177
1423 - p
,255 10 ss |3 |V 248
247.6 1gee
11.2 End of Borehaole

* Waler level at 11.0m (not stabilized)
and hole open to full depth on
complation.

3 3, Numbors referio 3%
+¥, X" i e} STRAIN AT FAILURE
Sensitivity



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

. Mlnlstry of

Foundation Design

Ontarlo
RECORD OF BOREHOLE No HML4 1 OF 2 METRIC
WP. 105-00-00 LOCATION N:4844909.2 E:278507.9 ORIGINATED BY _ Ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodelic DATE 208.01.05 CHECKED BY RA
YNAMIC CONE PENE TION
SOIL PROFILE SAMPLES v w RES!STANCE PLO { L xeric . - REMARKS
Fel 3 M MOISTURE “hpql £ &
= w |<Z2| & 20 40 60 80 100 CONTENT z 0O &
9|« w 28] z T we w w | 52 | oransize
a|W| w!l 3 |oag]| © |SHEARSTRENGTHkPa
ELEV rlel e | 2 |z2| E —o— DISTRIBUTION
DEPTH DESCRIPTION 12| ¥ | £ |13Z]| & |o UNCONFINED ~ + FIELD VANE y
el - |28 & WATER CONTENT (%) (%)
=12 £ |£°| @ |e QUICKTRIAXIAL X LABVANE
250.2 w 20 40 60 80 100 10 20 30 xNm® |GR SA SI oL
0.0 75
CLAYEY SILT ’f,/ 259
trace gravel, trace sand, trace :ﬁ 1 ss 12 g o
organics, Y
damp lo moist, sliff, brown 1/4’;
A
258.5 ]
507 1
CLAYEY SILT 1995
trace gravel, trace to some sand, A4 o
damp to molst, stiff to 1.4m, very stiff /;, 2| ss| 1
to hard bel ‘4
0 hal elow .-/J_r.: 258
7%
(GLACIAL TILL) 22;
1%
(%]
1]
3‘25 3| ss| 25 =
¥
sgzs
%9%
"/; 257
%
) 2; o
] 4 | ss | 34
5%y
75
1]
A
i
5%
79,
L ¢
'25, 5| ss | 46 256
1974
4% .
Yy
4
5545
.
0%
754
,’;’42 255
HAY]
r;;/
#a7 50/
A © | SS [ 1som °
L
F44]
:w;ga
17297
1295 254
253.6 1pee
54 P2
SAND AND SILT 1
trace gravel, d
moist, very dense, brown M. p
(GLACIAL TILL) ,
H'| 1
507 &
/V' 7 | $8 |42m 253
%8
1A
P
M
252.3 y
6.9
SILT
trace to some sand, trace clay,
lrace gravel, 252
molst to wet, very dense
o | ss |, ° 01168 6
251
brown
grey
Conlinued Next Page
+3,x3, Numbermreferto 3% gypay AT FAILURE

Sensltivity



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

viiau y VI
) Transportation

Foundation Design

Ontarlo
RECORD OF BOREHOLE No HML4 2 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4844000.2 E:278507.9 ORIGINATED BY _Ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Solld Stem Augers COMPILED BY DB
DATUM _Geodstic DATE 28.01.05 CHECKED BY. RA
YNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ’ij g RESISTANGEPLO { N— Mo,gﬁ';LE e REMARKS
= o |25] & 20 40 60 100 [YMIT content UMT| z © &
Qle wu |2 = ! E_® 9 We w w | 3¢ | cransize
g|ld| w| 3 |ed| € |SHEARSTRENGTHkPa
ELEV DESCRIPTION - e | 21z2]| E —_———— DISTRIBUTION
DEPTH <|2| ¢ 512 3 < | O UNCONFINED + FIELD VANE Y )
£l= 2 |29 | @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
< w 20 40 60 80 100 10 20 30 kN/m* |GR SA sI CL
SILT
(race to some sand, trace clay, 250 °
trace gravel, 9 S5 36
moist to wet, very dense (continued)
248
oomp;;
2
10| ss | 20 2 2909
248.0
11.2 End of Borehole
* Water level at 10.8m {not
stabilized) and hole open to full depth
on completion.
+3,x3; Numbersreferto 3% grRaN AT FAILURE

Sensitivity



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

Foundation Design

MInIsKy o1
@Tmnspoﬂaﬂon
Ontarlo
RECORD OF BOREHOLE No HMLS 1 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4845049.4 E:278636.1 ORIGINATED BY _Ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 14.02.05 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « w  |RESISTANCE PLOT NATURAL REMARKS
P oy Z PLASTIC yoicrope  LQUID| L=
5 2 |5 3|l & 20 40 60 B0 100 LMIT content ~ UMIT z8 &
[ = z W, w W, GRAIN SIZE
@|¥| w| 3 |a5]| & |SHEARSTRENGTHkPa : 2 g
ELEV DESCRIPTION e e | 2|2 = —_ DISTRIBUTION
DEPTH s|3| & | 5|38 < |0 UNCONFINED  + FIELDVANE Y )
LNz z|g©° G | QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
260. _ w 20 40 60 80 100 10 20 30 kN/m® |GR SA sI cL
[ 200mm TOPSOIL 8
259! ] <D ®
5 .
CLAYEY SILT - trace gravel, trace ?/ L 58 d
sand, trace organics, moist to wet, L 5
firm, dark brown 17
2594 W
o7 kt/ﬁgﬁ
CLAYEY SILT A
A
{race gravel, trace sand to sandy, £ b
damp fo maist, very sliff to hard ‘22, 2 S8 27 259
1]
v
(GLACIAL TILL) A
.
%%
1]
1 3 | ss | a7 i
LA
7
i 258
1279
%%
[
e °
Al 4 | ss | a7
#oe
J/;
1294
179 257
Sy
] 5 | ss | s 2 2=
7
5
L4
Za
7
A
brown ﬁ;
ey 5
1 ]
grey ] 256
1925
1
7
i !
il 6 | ss | 29
A
192
Ge 255
L
5%
aﬁ,u
1975
ﬁ;/
1794
(44
4%
1577
‘;4/—, 254
8z 6 26 40 29
] 7| ss | z b
r/;;
r//‘
11
1957
e
1947
%% 253
157%
197!
LA
s
bt
YA 100/
7] 8 | SS |a0em 4
5%
262.1 1557
8.0 Pd 252
SAND AND SILT -
trace gravel, /'/
damp lo moist, very dense, brown - 147
ES
(GLACIAL TILL) T/'”
r///
8%

Conlinued Nex Page

+3,x3.  Numbers refer to

Senaitivity

0 3% STRAIN AT FAILURE



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIOQ MOT.GDT 18/10/05

Foundation Design

VHIUDU Y Wb
@Tmnspoﬂaﬁon
Ontario
RECORD OF BOREHOLE No HMLS 2 OF 2 METRIC
WP. __ 1050000 LOCATION N:4845049.4 E:278636.1 ORIGINATED BY _ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodatic DATE 14.02.05 CHECKED BY RA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES v w  |RESISTANCE PLOT miasTic NATURAL oo - REMARKS
eel S UM MOISTURE . Tl = F P
= w |=5]| @ 20 40 60 80 100 CONTENT z0
o 20 1 I 1 I i 5
Sle u El =z We w w, g GRAIN SIZE
ELEV a|W|w)| 3 |25| & |SHEAR STRENGTHkPa R DI
= < | 2 e
DEPTH BESCRIETION 13| £ | S |538| & |o unconrNED  + FIELD VANE ] Y %)
= Z | O] U |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
L) m 20 40 60 B0 100 0 20 30 wim* ler sa s cL
5
SAND AND SILT U5 Tss |00 251
trace gravel, q 20ecm =
damp to moist, very dense, brown 14
A
(GLACIAL TILL) (continued) 0%
1
/: )
Lot
11 250
LM
2
4§’
4]
a"’ A
Py
1M 50/
10| sS
2401 1 L 7cm o
11.0 End of Borehole
* Borehole dry (not stabilized) and
hole open to full depth on completion
+3,x3; Numbersreferto 3% grRaiN AT FAILURE

Senaltivity



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

wiuauy wi
(§7) Transportation
Ontarlo

Foundation Design

RECORD OF BOREHOLE No HMLSA

1 OF 2 METRIC

ORIGINATED BY _ms

W.P. 105-00-00 LOCATION N:4845040.4 E:276636.1

COMPILED BY DB

DIST HWY _Highway 410 BOREHOLE TYPE __Solid Stem Augers

CHECKED BY RA

DATUM _Geodetic DATE 05.04.05
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES . W |RESISTANCE PLOT NATURAL REMARKS
Wgl| X PLASTIC yoisTure  Houio| | &
= w |5 & 20 40 60 80 100 [UMT  content UMIT] S © &
9| w =2 = ! 4 1 L L W, w w [ 32 [ oransizE
ELEV &lg| %] 2 |2g| 2 |SHEARSTRENGTHkPa 3 DISTRIBUTION
=i L 12| £ | $|53&| £ |o unconFNED  + FIELD VANE ¥
e |2 - |28 & WATER CONTENT (% (%)
i Zz |x©| L |e QUICKTRIAXIAL X LABVANE (%)
ey, g @ 20 40 60 B0 100 10 20 30 wwim |or sa s oL
0.0 260
Augered to 10.7m without sampling
Refer to Borehole HMLS for inferred
soil stratigraphy.
259
258
257
256
255
254
253
252

Continued Nexi Page
Sensltivity

+38,x3; Numbersreferto 3% grpa AT FAILURE



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/0/05

rounuanen vesign

MIUSUy o1
@Transpomuon
Ontarlo
RECORD OF BOREHOLE No HML5A 2 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4845049.4 E:278836.1 ORIGINATED BY _ MS
DIST HWY _Highway 410 BOREHOLE TYPE __Solid Stem Augers COMPILED BY [o]:]
DATUM _Geodatic DATE 05.04.05 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANGE PLOT{ NATURAL B REMARKS
Pol| I PLASTIC | qierre  Uouio] | &
5 o |[22] @ 20 40 60 80 100 |UMT  contenty UMT| S & &
Slx w |22 = I : 1 1 W w w | 52 | cransize
all| W | 2 |2a| @ |SHEARSTRENGTH kPa
ELEV a o = z e = e — —— DISTRIBUTION
DESCRIPTION Y12l | £ |52 O UNCONFINED  + FIELD VANE
DEPTH E =] > |8c| £ Y (%)
El=z £ |20| @ |e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
© @ 20 40 60 B0 100 0 20 30 wim? |er sa st cL
251
Augered to 10.7m without sampling
Refer lo Borehole HMLS5 for inferred
soil stratigraphy. (confinued)
250
249.4 o7
10.7 ; 4
SILT AL 1 88 15em 0 14 77 8
trace to some sand, trace clay, /’E
moist to wel, very dense P 249
1.
brown //»
gey WL
1
A
v
1 =5 248
f' 2 sS 15em
|1
1]
A1
11
L]
A
Pd
L] 247
s
11
, ]
|
5
¥ .
d AV
A B 0 32 63 5
)
L 3 S§8 75
1L 246
2459 ]
142|  End of Borehole
* Water level at 13.7m (not
stabllized) and hole open to full depth
on completion.
+3 x3; Numbensreforto 3% gypu N AT FAILURE

Sensitivity



ONTARIO MOT 1-00-0350 HWY 410 ETOBICOKE CREEK.GPJ ONTARIO MOT.GDT 28/07/05

uuil Wauun vesign

Mitusuy Vi
@Transpoﬂaﬁon
Onlario
RECORD OF BOREHOLE No EC-2 10F3 METRIC
W.P. 105-00-00 LOCATION Coords: N:4845168.1 E:278784.5 (Etobicoke Creek) ORIGINATED BY MS
DIST HWY _410 Phase il BOREHOLE TYPE _ Solid Stem Augers, Hollow Stem Augers, Casing and NQ Coring COMPILED BY DB
DATUM _Geodelic DATE 05.04.05 - 07.04.05 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« w  |RESISTANCE PLOT o NATURAL 0| - REMARKS
Eol § """sm.‘ MOISTURE °l %
= o |s3| @ 20 40 60 80 100 LIMIT  content UMIT) S O &
= wu |22 =z 1 . d 4 . We w w | 2% GRAIN SIZE
al¥| w| 3 |aa| € |SHEAR STRENGTH kPa e
ELEV e = e |2 |2g| & DISTRIBUTION
ESCRIETION 12| £ | $|5&| < |o UNCONFINED  + FIELD VANE
DEPTH 2|3 36| Y (%)
£l 2 z |EO| @ [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
253.3| Ground Surface iy 20 40 60 B0 100 1020 30 kNrm* |GR SA S1 L
|_250.8] 150mm TOPSOIL - Sandy, s
02 1| ss| 2 253 o
SILTY SAND - traca gravel, race
2526 roollels and wood pleces,
0. ish, vel 58, .
| “elavevsir ’?? § &
trace graval, trace sand, A 2 | SS 8
2519 moist, firm, brown K /J 1] g 252
14 .
SAND AND GRAVEL 3 > o] 36 47 9 8
trace sill, trace clay, o I S8 30 ‘<
251.2 damp, compact, brown ° Y
24 CLAYEY SILT - Sandy, some gravel, 'z/j 251
moist, very stiff, brown "2; p = - < b — 93 41 25 11
g504|  (GLACILTILL) 5;,
2% sanpanpsiLT 1 <
tan" o
trace gravel, trace clay, i S8 24 ? 250
damp to moist, L X
dense to very dense, 11 )
brown | S:’_
"1 6| ss | 77 é N
(GLACIAL TILL) g N 249
¥
%
'l 2
] 7] ss | 2 IS
iy
%
L1 248 :
8| ss| ?
f —
’
Pd o[ ss| 2 247 "~
g N
—— f { \ AL
ISR % 246
1
A
compact H | Y] N
. /j 10| ss | 7 % °
% N N 245
1%
— /’ %
_ 1M
grey //- §
A1) 11| ss | 74 % 244 =
1 Y
M |
LA
243.2 K1 N\
101
SLT % 243
trace sand, trace dlay, N
moist to wet,
dense to very dense, 12| ss 57 % o o 0 91 9
arey N 2
24
%\ April05,2005
% April08,2005
13| ss | 35 \§ 241
§
240
§
14| ss | 31 § g
20
g1
§
Conlnued Next Page 3 ., 3. Numbers referto 3%
+ 7, X% o STRAIN AT FAILURE

Sensitivity



ONTARIO MOT 1-00-0350 HWY 410 ETOBICOKE CREEK.GPJ ONTARIO MOT.GDT 28/07/05

@ MiInistry of Foundation Design

Transporiation
Ontario
RECORD OF BOREHOLE No EC-2 2 OF 3 METRIC
W.P. 105-00-00 LOCATION Coords: N:4B451688.1 E:278764.5 (Etobicoke Craek) ORIGINATED BY Ms
DIST HWY _410 Phase IIl BOREHOLE TYPE __ Solid Stem Augers, Hollow Stem Augers, Casing and NQ Coring COMPILED BY __ DB
DATUM _Geodetic DATE 05.04.05 - 07.04.05 CHECKED BY RA
ETRATION
SOIL PROFILE SAMPLES | o | 4 |oiencce N OENEIRATIO -
Eal| § PLASTIC uiisTure UOUID| | & REMARKS
5| . a |5 z| @ 20 40 60 80 100 UMIT  ‘conTenT  LIMIT 29 GRNZSI
= z Wi w W, ZE
LEV z|4| w| 3 |cE5| & [sHEARSTRENGTHKPa v w7t
ELEV) DESCRIPTION - L 0 = DISTRIBUTION
DEPTH S S| > 13 3 < | O UNCONFINED + FIELD VANE Y %)
== zZ |gC| L [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 60 BO 100 10 20 30 wm® |GR SA st cL
SILT 5{ % 238
frace sand, trace clay, 15| SS 22 } o 0 2 93 5
moist lo wet, Q
compact to dense,
grey (continued) } %
§ ~§: 237
16| SS | 45 ;,“ \S} O
< 236
§ N
2355
17.8| ~<2 %
SILTY SAND NEN
traca clay, ;- % 235
wet, compact lo dense, gre!
l oy 17 | ss 45,@\\ e 0 8 10 4
i 234
18| SS 18 r
233
232
19| 8s | 37 P
231.0 ] 231
223
SANDY SILT
trace gravel, frace clay,
wet, very dense, reddish brown to
arey 20| ss | 51 230 i
AprilD6,2005
229.4 5
530 B April07,200
SAND AND SILT 4 229
some gravel trace clay, Fd 9
moist, A o
compact fo very dense, A1]21| S8 86
reddish brown 1A
1
(GLACIAL TILL) / :
4 228
db’
1 1
d d 47 38 37 8
A1) 22| ss | 20
1% 227
1488
g
411 226
1 4]
1] 23| ss | 30 9
a:?rl
11
2249 1] ) 225
26.4 15%4
CLAYEY SILT 'ﬁ%l
trace gravel, 1594
damp, hard, grey :E;f 24 55 |7 5 3
(GLACIAL TILL) 1277 24
Y
11
L1
%55
Continued Nex! Page
43,3, Numbersreferio 3% grpaiy AT FAILURE

Senasitivity



ONTARIO MOT 1-00-0350 HWY 410 ETOBICOKE CREEK.GPJ ONTARIO MOT.GDT 28/07/05

rounaation Design

() Transportation
Ontario
RECORD OF BOREHOLE No EC-2 30F3 METRIC
LOCATION Coords: N:48451668.1 E:278764.5 (Elobicoke Creek) ORIGINATED BY _ MS

W.P. 105-00-00

COMPILED BY DB

Sensilivity

DIST HWY _410 Phase il BOREHOLE TYPE _ Sotld Stem Augers, Hollow Slem Augers, Casing and NQ Coring
DATUM _Geodetic DATE 05.04.05 - 07.04.05 CHECKED BY RA
——
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o y  [ResisTANCE PLOT o MR peuol R
7} PLASTIC yo1STURE b
5 B g z g 20 40 & 80 100 LT ooNTeNT  LIMIT 'E— 0] &
4 w z W, w W, =2 GRAIN SIZE
— a|&| w| 3 |25| & [SHEARSTRENGTHKPa . Sy s DISTRIBUTION
DEPTH DESCRIFTION 3| £ | 3|38 & |o unconrmeo  + FELDVANE y =
El= 2 [£S| @ |o quokTrRiiL x LasvANE | \WATER CONTENT (%)
o 20 40 60 80 100 10 20 30 kN/m’ |GR SA sI CL
H
32 223
2226 ] 25 | S gg;
307 1
SHALE BEDROCK RUN#1
. " TCR=63%
moderately to highly weathered, thinly q 222 SCR=37%
to medium bedded, grey, very weak 1 | rRUN| NG % ROD=10%
to weak with slightly weathered, 2
medium strong to strong fossiliferous s
limestone interbeds. ¥
vertical to subvertical joints at 32.3m q 221 RUNHZ
and 32.9m sl
Sttt TCR=85%
Clay seam from 31.5m to 31.7m R SCR=53%
" ROD=20%
(Georgian Bay Formation) 2 |RUNY Na :; E 220
x. b
¥ l
219.5 o .
338 End of Borehole
*Auger refusal at 1.8m, probably due
to boulders. Borehole moved 0.8m
South and redrilled.
Wet cave at 21.3m upon completion.
Piezometer Installation consists of
19mm diameter, schedule 40 PVC
pipe with a 1.52m slotted screen
Water Level Readings:
Date Depth(m)  Elevation{m)
Apr.18.05 4.0 249.3
May.17.05 3.8 249.4
+3, %3, Numbersreferto 3% grpa AT FAILURE



Foundation Design

ONTARIO MOT 1-00-0350 HWY 410 ETOBICOKE CREEK GPJ QNTARIO MOT.GDT 28/07/05

(W) transporation
Ontario
RECORD OF BOREHOLE No EC-5 10OF 3 METRIC
W.P. 105-00-00 LOCATION Coords: N:4845223.0 E:278835.8 (Etobicoke Creek) ORIGINATED BY _ Ms
DIST HWY _410 Phase lll BOREHOLE TYPE _ Hollow Stem Augers. D.C.P.T. COMPILED BY o:]
DATUM _Geodslic DATE 24.03.05 - 26.03.05 CHECKED BY. RA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES W IRESISTANCE PLOT NATURAL REMARKS
| = = 1€ yoisTuRe  LoUiDl |
[ " Z| & 20 40 60 80 100 LMT  content UMIT) 5 & &
9= w gl z 1 , L 4 - W, w w| ok GRAIN SIZE
ELEV ila| ¥ | 2 [958 2 [SHEARSTRENGTHkKPa — o DISTRIBUTION
= < E
DEPTH DESCHIETION 21z & | § Z| &% |o UNCONFINED  + FIELD VANE y )
£lz 2 |£0| @ [o quekTRIAXIAL  x LABVANE [ WATER CONTENT (%)
246.91 Ground Surface = 20 40 60 80 100 10 20 30 kNm® [GR SA SI CL
240,0] _ 200mm TOPSOIL - black =
02 1| ss o
SILTY SAND - topsoil stained,
trace mOUel_s
damp to moist, compact, brown 246 =
2 SS 11 \ \
2455 } }
14 CLAYEY SILT - sandy, some gravel, 157 ‘2 (
moist, very stiff, grey/orown g 3 ss 25 5] \ b —— 13 28 38 21
(GLACIAL TILL) %95 > > 245
2448 195
21 SILTY SAND % % g
{race gravel, trace clay, g >
ey 1 I el I <R %
( compact // $ ] 244
very dense /{ s | ss 62 é % q 379 11 7
D
%
IR REAN g 243 5
] 13cm >
A
— M g g
compact to dense LA il 7 sS 18 > ]
1 é 242
A ]
S D 0
4] 8 | ss | a0 g %
( Dl D] 241
b ’ )
i NN 3
// 9| ss | 18 %
,fj, g N 240
i N N
I R .
b 10| ss | 40 g NS 239
H |
B
TR
2383 J-/' AN
86 7
CLAYEY SILT %% % % 238
trace sand :%f NEN
damp, hard, grey 5?% al ss | § > ° o 1 81 18
. K
727 > D] 237
77 K K
7% S
7
$h7 }
%7 K
:?% 12| ss | 121 ? N 236 ©
%%
7 S S
77 %
2% < 235
:///,’ 7 NEN
7 13| ss | e % 2
7 KK
af’ &
%% % 234
2337 :’_/ 7 N RN
o4 SILTY SAND % %
{race clay, \ N
wet, compact, grey ) P > 233 o 0 60 33 7
§ § [March 24, 2005
March 26, 2005
NN 20
Conlinued Next P:
- +3,x3; Numbersreferio 3% grpa AT FAILURE

Senativity



ONTARIO MOT 1-00-0350 HWY 410 ETOBICOKE CREEK.GPJ ONTARIO MOT.GDT 28/07/05

roundauon Design

Ministry of
@Transpoﬂallon
Ontarlo
RECORD OF BOREHOLE No EC-5 2 0F 3 METRIC
W.P. 105-00-00 LOCATION Coords: N:4845223.0 E:278835.8 (Etobicoke Creek) ORIGINATED BY _ M5
DIST HWY _410 Phasa ill BOREHOLE TYPE _ Hollow Stem Augers, D.CP.T. COMPILED BY DB
DATUM _Geodelic DATE 24.03.06 - 28.03.05 CHECKED BY RA
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES v w  |RESISTANCE PLOT NATURAL 3 . REMARKS
Y PLASTIC moisTure 0] 5 =
5 & ;5 = B R A s §g GRAIN SIZE
o = W, w W,
ELEV Z|&| w|3|e5| & [SHEARSTRENGTHKPa — ey DISTRIBUTION
= < | £z =
DEPTH RS 213| £ | $[33| § |o unconrineD  + FIELDVANE y e
Elz 2 [2O| @ [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
. i v 20 40 60 80 100 10 20 3 km® |GR SA I CL
SILTY SAND NEN
race clay, 15| ss | 15 >‘ > i
wet, compact, grey (confinued} ~< \\Q\
231
2307 % %
162
SANDY SILT § $
trace to some clay, ~c’<’ 4
wet,
loose to compact, 6| ss 9 NN 230 q 0 34 56 10
reddish brown (o grey > %
N N
% % 229
NN
> D )
17| ss 7 “< ‘4
N N
% % 228
$ %
N ‘§ 227 =
18| SS | 14 \,(.
>
§ § 226
19| ss 10§ o 0 27 69 4
é % 225
N
2246 % %
223
SAND AND SILT e |4 N N
some gravel, trace clay, LA
moisi, 1. % 224
very dense, 1V 20 ss 84 “4 o 13 47 36 4
reddish brown ) § §
(GLACIAL TILL) 8% “2 &
1M NN
P } % 223
%
i 4N
% S, q
q 2| ss |11 ‘(f %
222
B
¥l 1
L
H 1
B
/; i = 18 45 34 3
1 f 22| ss [ 113 &
L1
v
'/' 220
1
//,
1“ i
219.3 Ml 23] ss | 100/ o
276 End of Borehole
Auger refusal at 27.6m, probably on
cobbles and boulders.
Attempted Dynamic Cone
Penetration Test (D.C.P.T.), refusal at
27.6m.
Walter level above ground surface
(arteslan condilion) upon completion.
Continued Nex Page Numbers refer to 3%
+3 %3 ] 0 3% STRAIN AT FAILURE

Sensitivity




ONTARIO MOT 1-00-0350 HWY 410 ETOBICOKE CREEK.GPJ ONTARIO MOT.GDT 28/07/05

1 vulauUn gl

) ransporiation
Ontaro
RECORD OF BOREHOLE No EC-5 30F3 METRIC
WP. 105-00-00 LOCATION Coords: _N:48452230 E:278835.8 (Etoblcoka Creak) ORIGINATED BY _Ms
DIST HWY _410 Phase lil BOREHOLE TYPE _ Hollow Stem Augers, D.C.P.T. COMPILED BY DB
DATUM _Geodetic DATE 24.03.05 - 28.03.05 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o w  IRESISTANCE PLOT = e NATURAL o, - REMARKS
ol & PLASTIC moisture MWl £ & A
= o |£8| @ 20 40 60 80 100 A CONTENT z0
9z u|22| z L L L : Wo w w | 5% | cransize
a gl w|3|g G [SHEAR STRENGTH kPa Y —
ELEV DESCRIPTION = lzg| & DISTRIBUTION
DEPTH <|2 E 513 - < | © UNCONFINED + FIELD VANE Y %)
£l= 2 |xO| @ [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
o w 20 40 60 80 100 10 20 30 kNm® |GR SA SI CL
Piezometar Installation consists of
19mm diameler, schedule 40 PVC
pipe with a 1.52m slotted screen.
Water Level Readings:
Date Height(m) Elevation(m)
Apr.18.05 04 2473
May17.05 1.1 248.0
+3,x3, Numbersreferto 3% grpuN AT FAILURE

Senaitivity



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTAR!O MOT.GDT 18/10/05

ruuliuduon Uesign

(¥ Fransportation
Ontario
RECORD OF BOREHOLE No HML6 1 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4845430.9 E:279153.7 ORIGINATED BY _ Ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Soild Stem Augers COMPILED BY DB
DATUM _Geodelic DATE 19.04.05 CHECKED BY RA
DYNAMIC GONE PENETRATION
w
SOIL PROFILE SAMPLES g, RESISTANCE PLOT — o en ool | rewmcs
5 @ [£5] % 20 40 s s g0 [MT covrent MTl 2O &
o w = z W, w W, GRAIN SiZE
g% w| 3 |eE5| & [SHEARSTRENGTHkPa 4 : g
ELEV. DESCRIPTION E e | 2 128)| & —_— DISTRIBUTION
DEPTH Z|l = | $123]| < |o UNCONFINED + FIELD VANE Y
HE - 128 z WATER CONTENT (%) (%)
E z |g @ | QUICKTRIAXIAL X LABVANE
2626 w 20 40 60 80 100 10 20 30 kN/m' |GR SA SI CL
00|  200mm TOPSOIL =
262.4 =]
02 T
CLAYEY SILT - race gravel, trace ] 1| ss | @ °
sand, trace organtcs, moist, fim, /,/f
brown '
2619 %% 262
0.7 %%
CLAYEY SILT i
trace gravel, trace sand 1o sandy, zes o
moist, stiff, brown il 2 | ss | 13
77
(GLACIAL TILL) 7%
L F
Yl
hee
195 261
] a3 | ss | 13 9
9%
1999
LA
77
%
; -
ue b 4 36 43 17
454
] 4| ss| > 260
.-/52
%o
195
i
he
Bes
J;r_. 5 S8S 23
%%
192 259
vie
A
brown 2?;
grey, grave]; 42&
ae
A
Bl
A
9%
)
%% 258
, 28 14
] 6 | ss | 27 9 S
%Y
A
770
e
4]
%95
7
r//
%% 257
.rfj"
1922
4?’
. :
] 7| ss | e
L4
LA
L 256
759
125
HAA
7z
%
2556 )
74 Bq
SAND AND SILT P
trace clay, trace gravel, P
damp to molst, very dense, grey e
(GLACIAL TILL) iF 700/ 255
‘//-' 8 8s Jem o
1
1A
] 4
M
./-'
qE
] 254
%
-{-fﬁ
Continued Nexi Page
43 x3; Numberereferto 3% gypu AT FAILURE

Sensitivity



L.GPJ ONTARIQ MOT.GDT 18/10/05

ONTARIO MOT 1-00-0350 HWY 410 HM|

ruunaauon Lesign

) raneportation
Ontario
RECORD OF BOREHOLE No HML6 2 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4B45430.0 E:279153.7 ORIGINATED BY __ Ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodelic DATE 19.04.05 CHECKED BY RA
YNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |RESISTANGE PLOT i _——
ol & PLASTIC yoisture HauiDl | &
5 n|£8 3 20 40 60 80 100  [UMT conrenr  LMT e &
o & 2 ! GRAIN SI
e8| w| 3 |25| & [SHEARSTRENGTHKPa s 4 w| 2% ZE
_ELEV DESCRIPTION = [ < z8 = ' —o— DISTRIBUTION
DEPTH |2l |3 38 < | o UNCONFINED + FIELD VANE Y 5
1z 2 |20 | @ |e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
M 20 40 60 80 100 10 20 30 o |GrR sA s cL
Y

SAND AND SILT H

e
-
8
o]

trace clay, trace grave!, A1) 2| SS | 25em
damp to moist, very dense, grey iB%d
=
(GLACIAL TILL) (continued) 114 253
1A
I
P
4 252
f"
Fos .’/
compact to dense ¥
I ]
1
5
]
L) 251
'f
g
A
1
ri/( d
1] 10| ss 44
1
w
L] 250
11
“/
1
1
]
11
//,
1) 249
%
FARE o
jf‘ 1| 88 | 16
248.4 (]

14.2 End of Borehole

* Water lovel at 9.1m (not slabilized)
and hole open to 12.2m on
completion.

3 ., 3. Numbers refer to 3%
+¥, X% Sensitivity o] STRAIN AT FAILURE



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

o S DO

) Frensporiation
Ontarlo
RECORD OF BOREHOLE No HML7 1 OF 2 METRIC
W.P. 105-00-00 LOCATION N:48456252 E:2784205 ORIGINATED BY _Ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 19.04.05 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x w  |RESISTANCE PLOT = HATURRS REMARKS
el 3 PLASTIC yoisrure  HaUD) | & "
P o |28]| @ 20 40 60 80 100 CONTENT z9
9l u |2l = - : ! . i W, w w | 3¢ | cransize
a|¥| w)| 3 |ea]| & |SHEARSTRENGTHkPa
ELEY DESCRIPTION e e | 2|2 £ —_— DISTRIBUTION
DEPTH =[S & | 5 |28]| < [© UNCONFINED + FIELD VANE Y %)
= Z [ZC| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
266.4 w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
2689 150mm TOPSOIL — ]
02 '5//
CLAYEY SILT - frace gravel, trace ] 1| ss | 4 °
sand, frace organics, moist, soft, 1% 266
brown 5 éf
265.7 47
07 575
CLAYEY SILT 1244
trace gravel, trace sand to sandy, HAH o
damp to moist, firm to 1.4m, very stiff ] 2| ss | 7
to hard below, brown ]
(GLACIAL TiLL) ‘/’/,f‘
1974 265
,.'/-‘Xf
775
1% o
144 3 SS 20
7
s555
af" 2
%57
A
i —
%o 264
rAd 4 | SS 34
i
%5
WA
%%
HA]
19ee 3
55 2 5 ss 37
] 263
1825
44
-'/5
157
v
7
495
1%
l?;i
A
‘525 262
%4
1and c 5 43 36 16
H /-"‘ 6 88 65
594
LA
i
%7
:;;,
%59
260.9 {4 //J 261
55 )(
SAND AND SILT 1
{race gravel, trace clay, ,/
damp to moist, very dense, brown L]
5
(GLACIAL TILL) 1147
A7 S5 | 100/ o
.//' hi3cm]
Pg 260
b1 /
b
brown 'l 1A
— 5
grey 47
l/ L
|
ranp
158 259
L4
NP 100/
/" 4 §s 20cm
A
Pd
&
e 1]
257.9 pd 258
58 7
ﬁ)
755
ue

Continuad Next Fage
3 3. Numbers refer to 3%
+v, X" Sensit (o] STRAIN AT FAILURE



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

Founaauon Vesign

MIrusuy o1
@Transpormion
Ontario
RECORD OF BOREHOLE No HML7 2 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4845625.2 E:279420.6 ORIGINATED BY _MS
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ DB
DATUM _Geodelic DATE 19.04.05 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © w REsmmﬂcgme'{ NATURAL = REMARKS
E w < PLASTIC MOISTURE LIQUID) - T
b o |<Z| 8 20 40 60 80 100 [“MT  content UMT| 3 O &
Sy ] 22| z 4 4 4 . 4 We w w | 2k GRAIN SIZE
ol d 3128 G |SHEAR STRENGTH kPa M —
ELEV. DESCRIPTION = el 2]1z2| E DISTRIBUTION
DEPTH S[3| 7| 5|38 = |0 UNCONFINED  + FIELD VANE Y %)
=1z Z |£C| @ [e QUCKTRIAXIAL X LABVANE WATER|CONTENT](%)
w 20 40 60 80 100 10 20 30 kN/m®* |GR SA SI CL
CLAYEY SILT 1255
trace gravel, sandy,
moist, hard, grey géf g | ss | 84 257 a9 6 22 56 16
(GLACIAL TILL) (continued) Ef’f
%%
459%
iy
.
%5
%%
e
177 256
7 5
7 v
r;’/f{
5%
HA Y]
A 100/
7110 | S | 20em o
2553 1264
11 End of Borehole

* Water levei at 10.5m (nol
slabilized) and hole open to full depth
on completion.

3 3. Numbers refer to 3%
+v, X% Sensitivity o STRAIN AT FAILURE



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

roundation Design

winsuy vt
@Tmnspomu‘on
Ontarlo
RECORD OF BOREHOLE No HMLS8 1 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4845836.56 E:279673.8 ORIGINATED BY _Ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Solld Stam Augers COMPILED BY DB
DATUM _Geodelic DATE 19.04.05 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « w  |RESISTANCE PLOT NATURAL N REMARKS
el = PLASTIC pojisTure HQUIDE T
= o |=2| 8 20 40 60 8 100 |UMT  conrent UMT| SO &
Ol w =2 2 1 ! . 4 . W w w | > g GRAIN SIZE
all| 8| 3 |25| 2 [SHEARSTRENGTHkKPa e DISTRIBUTION
ELEY SCRIPTION = £ 2|2 E
DESCR S12| 5| £ |3Z| 5 |o UNCONFINED  + FIELD VANE ¥
PEFT o - |28| & WATER CONTENT (% )
I Z |2©O| @ |e QUICKTRIAXIAL X LABVANE (%)
p—_— 2 @ 20 40 60 80 100 10 20 30 wim lor sa s cL
2686 150mm TOPSOIL =] ;
02 iy
CLAYEY SILT - trace gravel, trace ’?,4 1 S8 5 ©
sand, trace organics, moist, firm, dark ;,/,""
brown :%;
268.0 277 268
07 92
CLAYEY SILT 1873
trace gravel, sandy, A -
damp, very stiff 1o hard 225 2| ss | 18
(GLACIAL TILL) 129
LA
iene
HAM
%% 1 1 2 24 52 22
H’?: 3| ss | 26 267 < 1
1975
l‘/"//
4y
5/
2
“z L)
Ay 4| ss | 32
1457 266
//r
9%
95
i 5| ss | 7
%97
7%
ipee
1595 265
brown sae
-—
grey ,2’
954
.
%%
A 6 | ss | 43 264
inee
et
;,,-;,
L}
/5;
127
494
— 263
some gravel 5 :;5
5%
9%
179
1 o 11 45 32 12
il 7| ss | 84
A
WA
L}
1975 262
71
127
2616 g2¢
71
SAND AND SILT
trace gravel,
damp, very dense, grey
(POSSIBLE TILL) 100/ 261 )
8 88 25¢cm
260
Conlinued Next Page
+3,x3, Numbersreferto 3% grpa AT FAILURE

Sensltivity



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

WU RdUOn Uesign

() Frensportation
Ontario
RECORD OF BOREHOLE No HMLS8 2 OF 2 METRIC
WP. 105-00-00 LOCATION N:4845836.5 E:279673.8 ORIGINATED BY _ Ms

DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB

DATUM _Geodetic DATE 19.04.05 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w 1 PLOT
Ew 2, RESISTANCE PLO’ & i #&LUTE%LE LD - '3_: REMARKS
'6 5 E g 8 zla 4'0 5‘0 &P 1?° LIMIT CONTENT LIMIT = V] &
['4 w = z W, w w, =2 GRAIN SIZE
R a|%| w| 2 |o5| & [SHEAR STRENGTH kPa S A £ T
DEPTH DESCRIETION 513 7| £ [558| & [o unconemep  + FIELD vANE y po
£l= Z |§°| © |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 €0 80 100 10 20 30 kNim® |GR sA s oL
SAND AND SILT
trace gravel, damp, very dense, gre
g oy 9| ss | 7 o
“ (POSSIBLE TILL)
2591
96 End of Borehole

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

3 3. Numbers refer to 3%
+5.X7: Senaltivity (e] STRAIN AT FAILURE



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

rounaauon Design

MINUSUY Of
@Transpoﬂation
Ontarlo
RECORD OF BOREHOLE No HMLS 1 OF 2 METRIC
WP, 105-00-00 LOCATION N:4B48055.8 E:279885.6 ORIGINATED BY _Ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Soiid Stem Augers COMPILED BY DB
DATUM _Geodatic DATE 18.04.05 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« u RESfSThNCEPLOTL o NATURAL | - REMARKS
ol & i MOISTURE ol - =
5 o |3 3 20 40 60 B0 100 CONTENT 0 &
Jlg - 3 = z . wp w w | 2 g GRAIN SIZE
olg| ¥ 3 |es| © |SHEAR STRENGTH kPa
ELEY DESCRIPTION = S <= |2 = —— DISTRIBUTION
DEPTH |12 S |2 3| < |© UNCONFINED + FIELD VANE
2|2 2188 Y (%)
El= z|g° G |e® QUICKTRIAXAL X LABVANE WATER CONTENT (%)
2716 w 20 40 60 8 100 10 20 0 kN/m®* |GR SA SI CL
2798 150mm TOPSOIL =5 s
02 %
CLAYEY SILT D] 1| ss | o o
frace gravel, lrace sand {o sandy, .-5‘-'/
occasional sand seams and parlings, ",'ﬁj
damp, stiff to 0.7m, very stiff to hard A 271
below ;1 ¢
%Y
GLACIAL TILL v
( ) ] o | ss | 20 o H 7 33 45 15
ha
19
L4
14
.
1gee 270
127 o
1777 3| ss| 3
755
5;21
Hay
.5;
H
A 4| ss | 38 288 i
FA47
e
#s
A
A —
'?ﬁ’
";fﬁ D
4] 5 SS 28
1975
5/
ihee 268
H
LA
-
455
o
L4
A
4]
iee
1275 267
{171 ©
1545 6 8§ 38
5//
%7
27
r{]
%%
V1
1997 266
r,{_//
97t
#el
nee
4]
HA
%55
7 o
,"/‘I‘J 7 8§ 29
% %
’?a 265
)
#
15
7
| 7]
177
M4
1454
:.U;r
9%
‘2? 264
172 b 5 34 47 14
i) 8 | s | 44
199
L1
%4
7
263}——
Continued Nex! Page

3 ., 3. Numbers referto 3%
+%, X% Sensitivity (o) STRAIN AT FAILURE



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 418/10/05

rounaauon Design

minsuy ol
Transportation
Ontario
RECORD OF BOREHOLE No HMLS 2 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4B46055.8 E:2798856 ORIGINATED BY _ Ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 19.04.05 CHECKED BY, RA
e
NAM| N 1
SOIL PROFILE SAMPLES | o (DA CONE EENETRATION
] z PLASTH Liauip| = REMARKS
c2| g LMIT  MOISTURE iyl £ & &
5 o |<3]| @ 20 40 60 80 100 CONTENT Z0
Slg [ = We w w | 2% | GRaNsize
[ 3 |es| © |SHEAR STRENGTH kPa
ELEV, DESCRIPTION = e | 22 = —_————— DISTRIBUTION
DEPTH 5 S| £ | 3 |38]| < |0 UNCONFINED + FIELD VANE Y %)
== Z |E©| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
w 20 40 €0 80 100 10 20 20 kN/m® |GR SA 81 CL
%
CLAYEY SILT A o | ss | 43 o
trace gravel, trace sand lo sandy, 4// 6 42 36 16
occasional sand seams and partings, :ﬁf;
damp, sliff to 0.7m, very stiff o hard i
below :jf E 262
(GLACIAL TILL) {continued) 251
HA-
thne
& "E
195
i77¢
178
1974 261
4%
455
260.7 e
109 :
SAND AND SILT 45
trace gravel, 3
damp, very dense, brown 1A
(GLACIAL TILL) A1
dp 260
T 1
-
M
Z8)
5
Iq 100/
’ 10| 88 | 50m o
& 259|—
%
[ 11
‘U
257.9 258
137
GRAVELLY SAND
damp, very dense, brown
257
256.3 §S | 100/ o
153 End of Borehole \10cm /]
* Borehole dry (not stabilized) and
hole open to (ull depth on completion.
+3,x3. Numbersreferto 3% gy AT FAILURE

Sensitivity



ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

I g

w Tmnsporliiﬁon

S aSIYgl

Ontario
RECORD OF BOREHOLE No HML10 1 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4846280.0 E:280204.9 ORIGINATED BY _Ms
DIST HWY _Highway 410 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY DB
DATUM _Geodetic DATE 08.04.05 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w |R PLOT
A ESISTANCEPLOT —> puastic MIVRAL iy 1= | REMARKS
5 @ 55 3 20 40 60 80 100 b content UMITI S © &
14 = z W, w W, 2 GRAIN SIZE
ELEV alB|l | 2|2 5| & [SHEAR STRENGTHkPa ——— s DISTRIBUTION
DEPTH| DESCRIPTION é g ﬁ § 8 g ; O UNCONFINED + FIELD VANE 'Y )
£z Z [g©| @ [e QUCKTRIAXIAL X LABVANE WATER CONTENT (%}
oy ] 20 40 60 80 100 1 20 3 wim |er sa st el
0.0 200mm TOPSOIL A o)
266.6 =
0.2 W
CLAYEY SILT - trace gravel, race 2?’ THyAs )
sand, trace to some organics, wet, //
dark brown ’/’/}
266.1 141
07 %5
CLAYEY SILT %2 266
trace lo some gravel, sandy, AV ]
damp lo moist, hard, brown "f 2| ss | 38
LAY
(GLACIAL TILL) 1257
29
5’
e
ol
—/,; 3 S8 40 265
95y
./;r
2%
1//
7
W 4 | ss [ o
1] 18cm o
.f;;
%77
e 264
11
1%
1%
sy
""/%1 5| sl b —H 13 39 33 15
Hoe
e
AL
:,xl
I 263
, 1
:)’/1
rsz
,//_.’-
777
HAY]
;5[!/
197 s
7] e | ss | 40 262
A
5%5
%4
5%
1952
275
1nes
A
7
261.2 %%
56 r
SILTY SAND (BP 261
trace clay, some gravel, Pd
moist, very dense, brown I 1A
A
GLACIAL TILL 100/
( ) I ] 7 | 85 | 23em d
L]
1
B
1 11
’ 260
M
M
A
,/
i
1 U
J‘f-
rapp
L¥1] 8 | ss | 101 259 20 45 31 4
114
11
‘f .,
e '/.;
1
a" |1
2582 P
8.6
258
Continued Next Page
+3,x3; Numbersreferto 3% gypuN AT FAILURE

Sensitivity



ruunuavon vesign

ONTARIO MOT 1-00-0350 HWY 410 HML.GPJ ONTARIO MOT.GDT 18/10/05

RECORD OF BOREHOLE No HML10 2 OF 2 METRIC
W.P. 105-00-00 LOCATION N:4845288.0 E:280204.6 ORIGINATED BY _ Ms
DIST HWY _Highway 410 BOREHOLE TYPE __Solid Stem Augers COMPILEDBY __ o8B
DATUM _Geodetic DATE 08.04.06 CHECKED BY. RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « w RESISTANCEPLOT{ NATURAL 2 REMARKS
) < PLASTIC yoisTure  HUID) | &
= o |25 & 20 40 60 80 100 LIMIT coNTENT M Z 0 &
9 |e u =2 z i L ! L ! W, w w | 2¥ GRAIN SIZE
ELEV 'ﬂ_- | ¥ 2 2a 8 SHEAR STRENGTH kPa A V—— DISTRIBUTION
DEPTH S IR THON 12| £ | $ |55 5 |o unconrmen  + FIELDVANE y e
g z Z |®O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
= w 20 40 60 80 100 10 20 30 wm |GR SA S cL
-
GRAVELLY SAND
vace silt, * o ss |y o 2% 67 ()
damp, very dense, brown (continued) )
-
-
. 257
-
-
-
-
-
-
256.0 s
0.8 256
SILTY SAND
trace clay,
damp lo wet, very dense, brown
255
10| Ss 70 o 0 74 19 7
254
253
'Y 252
[o]
1" S8 91
2511
157 End of Borehole
* Water level at 14.9m (not
stabilized) and hole open to full depth
on completion
+3,x3; Numbemreferto 3% groan AT FAILURE

Sensitivity



APPENDIX B

Laboratory Test Results

Terraprobe Limited ﬁ




GSD 1-00-0350 HWY 410 HML.GPJ 18/10/05

GRAIN SIZE DISTRIBUTION

FIGURE B1

Size of openings, inches

Clayey Silt Till

LS5, Slave size, meshesdinch

ﬂl' -ll‘“- ‘3" g“ - 3 4 810 1Iﬂ 30 llf.l ane |iﬂ) 200
100 T ]
| ﬁ\: -~ ﬂ-\g I
90 — -
N &
0 Rl SR
:\ﬁ‘}k It h\
’ N\ ASN
4
<
E 60 L, \ 8
x i\
z N N
S *®
£ ™
Z
g . N }'Q R
m N
i N \ \
* SANNAY
\Q \*
20 \\i'
N
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE |MEDIUM| FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH (m) ELEVATION (m)
® HML1 1.7 260.4
X HML1 10.9 251.2
A HML2 2.5 254.8
* VB3 25 256.7
® VB3 9.3 249.9
o] VB4 4.7 254.1
pate .Qctober2005. .. .. Prepd ...... DB....
Chkd. ....... RA.....

Project 1 05-00-00.....




GRAIN SIZE DISTRIBUTION FIGURE B2

GSD 1-00-0350 HWY 410 HMLGPJ 18/10/05

Clayey Silt Till

Slze of openings, Inches U.5.5. Sieve slze, moshesfinch
100 Ol’ lll‘{'. Ii]- |.'lz-~i - '-i 4 e1I0 1'6 30 4|0 SOGIO gz?o
90 ﬂ:: \&\\ ;\,‘\&
Y inc:
80 b \R Rl
‘\ T~ q N
\\L vjﬁ\ \ ®\
70 \ L8
> Iy
I - \Q\ |
[
TN TN
T 50 5% \
’—
i \ K \
% 40 ®N
. o UNY
30 . A
NSNS
20 M o
{ ~
™~
10 <o
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE |MEDIUM] FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH(m) ELEVATION (m)
) EC-2 2.5 250.8
X EC-5 1.7 245.2
A HML2 7.8 249.5
* HML3 3.2 255.8
0] HML3 7.8 251.2
< HML5 6.3 253.8
pate .Qctober.2005. ... Prepd .....DB......
Chkd. ......RA....




GRAIN SIZE DISTRIBUTION FIGEREIBS

GSD 1-00-0350 HWY 410 HML.GPJ 18/10/05

Clayey Silt Till

Slze of openings, Inches U.S.S, Sleve size, meshes/inch
GI' 4}‘&- 3* K 1" % ! ? f ?1r0 1|5 30 ‘!Il 30!20 |:” 200
100 ] |
B :%
et
= "1 i P~ N ==$
™ N
i bl =1 N
R
70 i ‘\E"“"’ﬁ %\ \ \if
T L R,
— 60 N
« SAN A
% 50 N\ Q\
E \ \?\
O a0 N
i N
= AN
30 ‘\ N
20 E&\\@
N
i ks
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM [ Fne SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH(m) ELEVATION (m)
o HML6 25 260.1
b d HML6 4.7 257.9
A HML7 47 261.7
* HML7 9.3 257 .1
© HMLS8 17 267.0
L] HMLS8 6.3 262.4
pate .Qctober 2005 ... & Prepd .....DB......
Project 109-00-00.... Chkd. ......RA.....




GRAIN SIZE DISTRIBUTION TGRS 155

GSD 1-00-0350 HWY 410 HML.GPJ 18/10/05

Clayey Silt Till

Size of openings, inches U.5.5. Sleve size, meshesinch
oo leE gl Ry g s o wouw w @
T
90 sagly ~
80 N u ]
70 N N
Z
<
E 60 \.\
x \l \
Z
T 50 |
[
z
. m
rr
g n
30
20
NS
0 %
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE IMEDIUMl FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH(m) ELEVATION (m)
() HML10 3.2 263.6
X HML9 1.0 270.6
A HML9 7.8 263.8
* HML9 9.3 262.3
pate .Qctober2005....... Prep'd ...... DB...
Project .109:00-00, . Chkd. ....... RA....




ALTR 1-00-0350 HWY 410 HML.GPJ 18/10/05

ATTERBERG LIMITS TEST RESULTS

FIGURE B5

Clayey Silt Till
60
CH
50
40 /
n -
g cl ) \>\\<’r
=] \v.
E a0 v
o
/7]
2 = /
o
20 //
Lo} /
10 O]
CL *m ® /
CL-ML ; ML-OL MH-OH
ML
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BOREHOLE DEPTH(m) ELEVATION (m)
[ HML1 1.7 260.4
x HML1 10.9 251.2
A HML2 7.8 249.5
* HML3 7.8 251.2
® HMLS 6.3 253.8
Lo VB3 93 2499
pate .Qctober2005. ... Prepd ...... DB....
Chkd. ....... RA....

Project 105-:00-00......




ALTR 1-00-0350 HWY 410 HML.GPJ 18/10/05

ATTERBERG LIMITS TEST RESULTS

FIGURE B6

PLASTICITY INDEX

Date
Project

Clayey Silt Till
60
CH
50
40 //
(o]} $@
N
wF
30 rd
cL /
» // o
10 //
cL A._? °© 7
CL-ML ® / ML-OL MH-OH
ML
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BOREHOLE DEPTH (m) ELEVATION (m)
® EC-2 1.7 251.6
x EC-2 2.5 250.8
A HML10 3.2 263.6
* HML7 9.3 257.1
® HMLS8 1.7 267.0
Lo HMLS 1.0 270.6
.October 2005.. ... Prepd ...... DB..
105-00-00 Chkd. ....... RA..




GRAIN SIZE DISTRIBUTION FIGHRE B

GSD 1-00-0350 HWY 410 HML GPJ 18/10/05

Sand and Silt Till

Slze of openings, inches U.S.S. Sieve slze, meshes/inch

€ ey Y 3 4 810 18 30 40 5080 100 200
100 Xﬁ__ Ay
g0 \ W \I::k\ m
1 "~ m"‘--.
80 \ =
hinUERN

Li

60

50

40

; NN

PERCENT FINER THAN
7
I

===

20 X
N
q
10 S
0
100 10 1 0.1 0.01 0,001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE [ MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH (m) ELEVATION (m)

) EC-2 26.1 227.2

X VB3 18.56 2407

A VB4 13.9 245.0
pate .Qctober 2005 ... Prepd .....0B.....
Project .1058-00-00..... Chkd. ......RA.....




GRAIN SIZE DISTRIBUTION FIGURE ES

PERCENT FINER THAN

GSD 1-00-0350 HWY 410 HML.GPJ 18/10/05

Sand and Silt Till

Slze of openings, inches U.S.S. Sleve size, mashes/inch

6 4.'5- 3" 1 1 ¥, 3 4 810 18 30 40 5060 100 200
100 M
L
NLLL e

90
\~ I~

80 \Eﬂ\\\‘
. AN
d NI

50 \

40

” I
20 \”% \
=

0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm

7]

COBBLE| COARSE FINE COARSE | MEDIUM |  FINE SILT and CLAY

SIZE GRAVEL SAND FINE GRAINED

SYMBOL BOREHOLE DEPTH(m) ELEVATION (m)

® EC-5 3.2 243.7
X EC-5 23.1 223.8
A EC-5 26.1 220.8
* HML10 7.8 259.0
.Qctober 2005........ Prep'd ...... DB...
Chkd. ....... RA




GSD 1-00-0350 HWY 410 HML.GPJ 18/10/05

GRAIN SIZE DISTRIBUTION

FIGURE B9

Size of openings, Inches

Silty Sand

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

. & i3 e 1 Y s; 810 16 ;ﬂ=4ﬂ 5080 100 200
)
i\l
80
70 \
Z
L=
£ 60
: \
[T]
z
T 50
: \
S 40
o \x
o
5 \ u‘n\
20
YU
|
10 Al =
\ = - -
0 & i i e
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE IMEDIUMl FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH(m) ELEVATION (m)
® EC-2 18.5 234.8
X EC-5 13.9 233.0
A HML10 12.3 254.5
pate .Qctober 2005 ... Prepd ...... DB...
Chkd. ......RA....




GSD 1-00-0350 HWY 410 HML.GPJ 18/10/05

GRAIN SIZE DISTRIBUTION

FIGURE B10

Size of openings, Inches

Lower Clayey Silt

U.S.S. Sleve size, meshes/nch

8 4l 3 Vo 1" Y e 3

810 16 _ 30 40 5060 100
il

200

100 r
90 @x
80 B \B(
m W
4
2 N
— 60
14 )Y !‘
% N
£ w0 \
|.—
z
5 a0
4
i A
30 AN N\
\ )\ Y
20 \'\q
10 u
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM|  FINE SILT and CLAY
SIZe GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH({m) ELEVATION {m)
® EC-5 9.3 237.6
X VB3 24.6 234.6
A VB4 23.1 235.7
pate .Qctober2005....... Prepd ...... DB....
Chkd. ....... RA.....

Project .1.9.5.'99.'9.0.....




ALTR 1-00-0350 HWY 410 HML.GPJ 18/10/05

ATTERBERG LIMITS TEST RESULTS

FIGURE B11

Lower Clayey Silt

60
CH
50
40 /
5 . S
cl
2 >
% 30 rd
e
(4]
g cL /
o
’ / d
10 A
cL yd
CL-ML o~ ML-OL MH-OH
ML
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT

SYMBOL BOREHOLE DEPTH (m)

ELEVATION (m)

o VB3 246

Date .Qctober2005.......
Project ]QQTQQ.'Q.Q.....

234.6




GSD 1-00-0350 HWY 410 HML GPJ 19/10/05

GRAIN SIZE DISTRIBUTION

FIGURE B12

Silt
Size of openings, inches U.S.S. Sieve size, meshes/inch
ﬂ"' 4:&- 3 1’1.!1- Il' *“- '? 3 4 810 10 30 40 5080 100 200
100 =
90 \( ﬂ\
80
70 \
2 %
2 b
—~ 60
” ’h \
wi
z
T 50
Z
= \
O 40 \ g \q
&
30 bi \
20 ¥ |
Nat N
10 b%
S
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM |  FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED

SYMBOL BOREHOLE DEPTH (m) ELEVATION (m)

L EC-2 10.9
X EC-2 15.4
A HML4 7.8
* HML4 10.9
O] HMLSA 10.8
o HML5A 13.8

pate .Qctober 2005

Project 109:00-00....

2424
237.9
251.4
248.3
249.3
246.3




GSD 1-00-0350 HWY 410 HML.GPJ 18/10/05

GRAIN SIZE DISTRIBUTION

FIGURE B13

Slze of openings, Inches

v ey vl st

Sandy Silt

U.S.8. Sieve size, meshes/inch

910 1|0 30 40 5080 1?0 290

100 t
90 ‘\@4
80 \
70 \
z
<
E 6 \
4
: Ik
i 50
= \ \
z
iy \
O 40 X
w
o
30 \
20 ‘.\
N -
N
10 e
W o pe
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM |  FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH (m) ELEVATION (m)
° EC-5 17.0 229.9
x EC-5 21.5 225.4
pate .Qgctober2005. ... Prepd .....DB.....
chid. ......RA...




GSD 1-00-0350 HWY 410 HML.GPJ 18/10/05

GRAIN SIZE DISTRIBUTION

FIGURE B14

Size of openings, inches

Gravelly Sand

U.S.S. Sleve size, meshesinch

6 Al 2 " Y. 1 4
100[—— ﬂsr—%%!:\w? 4 g0 8 W e w
80 \
80
it
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NN
\
~ 60
: |
w
4
w 50 Sy
Nl
2 . ALY
w
o ﬂl \
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20 E\m\
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10 *.."’.'c
_.
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE |MEDIUMI FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BOREHOLE DEPTH (m) ELEVATION (m)
® EC-2 17 251.6
X HML10 9.3 2576
pate .Qctober2005. ... " Prepd ...... DB....
Chkd. ......RA.....

Project 1 05-00-00.....




APPENDIX C

Drawing titled
“High Mast Light Poles
Borehole Locations”

Terraprobe Limited ﬁ
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Geotechnical
Investigation,
Engineering, &
Design

Pavement
Evaluation &
Design

Environmental
Assessment &
Remediation
Services

Hydrogeology

Dam Safety &
Assessment

Building
Systems &
Sciences

Construction
Materials
Engineering
Inspection &
Testing

Earthworks,
Design,
Inspection &
Compaction
Testing

CSA Certified
Concrete
Testing

CCIL Certified
Aggregates &
Asphalt Testing

CWB Certified
Welding &
Structural Steel
Inspection

@zﬂ T Llast — M7o

Terraprobe

Consulting Geotechnical and Environmental Engineering
Construction Materials Engineering, Inspection and Testing

File No. 1-00-0350

May 23, 2007

Giffels Associates Ltd.
30 International Blvd.

Toronto, ON

Attn: Mr. Stephen Chiu, P.Eng.

Re:

Dear Sirs:

WP 105-00-00, Agreement No. 2005-A-000230
Hwy 410 Extension Phase 3 — East of Heart Lake Road to Hwy 10.

Draft Foundation Investigation and Design Report (January 17, 2007)
1200 mm Storm Sewer

D. Duwwss — /M7
. CYed
Al

Brampton

We perused MTO’s memorandum of May 07, 2007 concerning their review of our Draft

Foundation Investigation and Design Report — 1200 mm Storm Sewer.

We wish to thank

Messrs. Z. Khan, P.Eng., and D. Dundas, P.Eng., for their review and advice.

Our comments to MTO’s memorandum are provided below.

Signatures on Draft Reports

The reports were issued as drafts and therefore were not signed. The final Foundation
Investigation Report and Foundation Investigation and Design Report are signed and sealed as
per MTO’s requirements.

Additional Comments

A separate foundation investigation report was prepared for inclusion with the contract

package.

Greater Toronto
10 Bram Court,

- — -~ Brampton, Ont-L6W 3R6 -

Tel: (905) 796-2650
Fax: (905) 796-2250
brampton@terraprobe.ca

Hamilton-Niagara
903 Barton Street

Central Ontario
220 Bayview Drive, Unit 25

Barrie; Ont: L4N 4Y8—— -—— Stoney Creek, Ont: LBE 5P5— ——

Tel: (905) 643-7560
Fax: (905) 643-7559
stoneycreek@terraprobe.ca

Tel: (705) 739-8355
Fax; (705) 739-8369
barrie@terraprobe.ca

www terraprobe.ca

~ Sudbury; Ont: P3E 5P«

Northern Ontario
1012 Kelly Lake Road #1

Tel: (705) 670-0460
Fax: (705) 670-0558
sudbury@terraprobe.ca



Highway 410 Extension — Phase ||
From 300 m East of Heart Lake Road to Highway 10

Agreement No. 2005-A-000230
W.P. 105-00-00

Yours truly,

Terraprobe Limited

Keho. MO

R. Abdul, P.Eng.,
Senior Geotechnical Engineer

Ww
Michael Tanos, P.Eng.,
Review Principal

%% Terraprobe Limited
(.

Page 2
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Terraprobe

Consulting Geotechnical and Environmental Engineering
Construction Materials Engineering, Inspection and Testing

File No. 1-00-0350

May 23, 2007

Giffels Associates Ltd.
30 International Blvd.

Toronto, ON

Attn: Mr. Stephen Chiu, P.Eng.

Re:

WP 105-00-00, Agreement No. 2005-A-000230

Brampton

Hwy 410 Extension Phase 3 — East of Heart Lake Road to Hwy 10.
Draft Foundation Investigation and Design Report (October 19, 2005)
Proposed High Mast Light Poles

Dear Sirs:

We perused MTO’s memorandum of May 07, 2007 concerning their review of our Draft
Foundation Investigation and Design Report - Proposed High Mast Light Poles. We wish to
thank Messrs. Z. Khan, P.Eng., and D. Dundas, P.Eng., for their review and advice.

Our comments to MTO’s memorandum are provided below.

Signatures on Draft Reports

The reports were issued as drafts and therefore were not signed. The final Foundation
Investigation Report and Foundation Investigation and Design Report are signed and sealed as
per MTQO’s requirements.

Additional Comments

A separate foundation investigation report was prepared for inclusion with the contract

package.

Greater Toronto

10 Bram Court,
— — Brampton; Ont. L6W 3R6—

Tel: (905) 796-2650
Fax: (905) 796-2250
brampton@terraprobe.ca

Central Ontario

220 Bayview Drive, Unit 25
Barrie, Ont. t4N-4Y8— -

Tel: (705) 739-8355
Fax: (705) 739-8369
barrie@terraprobe.ca

Hamilton-Niagara
903 Barton Street

Tel: (905) 643-7560
Fax: (905) 643-7559
stoneycreek@terraprobe.ca

www.terraprobe.ca

Stoney Creek, Ont. LBE 5P5———

Northern Ontario

1012 Kelly Lake Road #1
Sudbury, Ont. P3E 5P4 -
Tel: (705) 670-0460

Fax: (705) 670-0558
sudbury@terraprobe.ca



Highway 410 Extension — Phase ll|
From 300 m East of Heart Lake Road to Highway 10

Agreement No. 2005-A-000230
W.P. 105-00-00

Yours truly,

Terraprobe Limited

Rib e MO 4

R. Abdul, P.Eng.,
Senior Geotechnical Engineer

¢
Ditbaf loves

Michael Tanos, P.Eng.,
Review Principal

%ﬁ Terraprobe Limited
e %
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Terraprobe

Consulting Geotechnical and Environmental Engineering
Construction Materials Engineering, Inspection and Testing

File No. 1-00-0350

May 31, 2007

Giffels Associates Ltd.
30 International Blvd.

Toronto, ON

Attn: Mr. Stephen Chiu, P.Eng,

Re: WP 105-00-00, Agreement No. 2005-A-000230
Hwy 410 Extension Phase 3 — East of Heart Lake Road to Hwy 10.
Draft Foundation Investigation and Design Report (December 09, 2005)
Deep Cuts and High Fill Areas

Dear Sirs:

Brampton

We perused MTO’s memorandum of May 07, 2007 concerning their review of our Draft
Foundation Investigation and Design Report — Deep Cuts and High Fill Areas. We wish to
thank Messrs. Z. Khan, P.Eng., and D. Dundas, P.Eng., for their review and advice.

Our comments to MTO’s memorandum are provided below.

Signatures on Draft Reports

The reports were issued as drafts and therefore were not signed. The final Foundation
Investigation Report and Foundation Investigation and Design Report are signed and sealed as
per MTO’s requirements.

Additional Comments

A separate foundation investigation report was prepared for inclusion with the contract

package.

Greater Toronto
10 Bram Court,

Tel: (905) 796-2650
Fax: (905) 796-2250
brampton@terraprobe.ca

Central Ontario

220 Bayview Drive, Unit 25
Brampton, Ont. L6W 3R6 ~  Barrie, Ont. LAN4Y8 — ~~ Stoney Creek, Ornt. L8E 5P5

Tel: (705) 739-8355
Fax: (705) 739-8369
barrie@terraprobe.ca

Hamilton-Niagara
903 Barton Street

Tel: (905) 643-7560
Fax: (905) 643-7559
stoneycreek@terraprobe.ca

www.terraprobe.ca

Northern Ontario
1012 Kelly Lake Road #1

- Sudbury, Ont-P3ESP4— —— —

Tel: (705) 670-0460
Fax: (705) 670-0558
sudbury@terraprobe.ca



Highway 410 Extension — Phase ll|
From 300 m East of Heart Lake Road to Highway 10

Agreement No. 2005-A-000230
W.P. 105-00-00

Yours truly,

Terraprobe Limited

Rebne A 1

R. Abdul, P.Eng.,
Senior Geotechnical Engineer

Michae.l Tanos, P.Eng.,
Review Principal

A 4,? Terraprobe Limited
ol
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