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1. INTRODUCTION

This report presents the results of a foundation investigation carried out by AGRA Earth
& Environmental Limited (AGRA) on behalf of Morrison Hershfield Limited at the site of
the proposed E-§ Ramp Structure (Structure 33-393). The structure will carry 2 lanes of
traffic from the westbound fraffic lanes on Conestoga Parkway (KW Expressway) onto
the southbound lanes of Highway 8.

The purpose of the investigation was to obtain information about the subsurface
conditions at the site by means of boreholes and, based on this information, to provide
geotechnical recommendations for the foundation elements of:

» the E-S Ramp retaining wall/lembankment adjacent to Montgomery Creek (east end
of the site),

> the new 7 span overpass bridge structure over the KW Expressway, and

» the E-S Ramp retaining wall/lembankment in the Highway 8 median (south end of the
site).

The E-S Ramp is a “third level”, 7 span, and approximately 380 m long (Station 10+338
to 10+728) bridge structure. The structure will be 13.5 m wide and approximately 13 m
above the adjacent ground surface at the proposed east abutment adjacent to
Montgomery Creek. The proposed structure will be constructed of post-tensioned
concrete, double cell box girder,

The two-lane exit ramp from the westbound KW Expressway will be approximately 340
m long (from Station 10+000 to 10+338). The roadway is elevated from the westbound
lanes of the KW Expressway along the south side of Montgomery Creek. As the exit
ramp approaches the east abutment of the overpass bridge structure, the height reaches
13 m, necessitating construction of retaining wall on both sides to support the elevated
roadway. The total length of the retaining wall is approximately 325 m along
Montgomery Creek. The portion of the retaining wall along the KW Expressway side is
shorter, with the iength yet to be finalized.

At the south end of the E-S Ramp structure, the approach embankment will be
approximately 8 m high. Due to the limited space availabie in the Highway 8 median,
retaining walls on both sides will be required. The retaining wall system will be
approximately 200 m long each side.

A new storm water sewer, ranges in depth from 3 to 6 m, will be constructed along the
new Highway 8 median to replace the existing storm system. The new storm sewer will
be typically 1.5 m in diameter and will be located immediately adjacent to the east side
of the retaining wall.

The work presented herein was undertaken under MTO W.P. 363-94-00, Agreement No.
9730-7411-3178, and authorized by Morrison Hershfield Limited, in a letter dated
November 2, 1998.
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Previous investigation work at this site for the existing KW Expressway overpass
structures was undertaken by E.M. Peto and Associates in 1964 and Terraprobe Limited
in 1995. This information was reviewed to supplement the present investigation.

2. SITE DESCRIPTION_
2.1 Site Location

The site is located in the City of Kitchener at the intersection of Highway 8 and KW
Expressway. The existing overpass structures over King Street and Weber Street were
constructed in 1966-1967. Widening of the KW Expressway involving the widening of
the King Street and Weber Street bridges is presently being carried out by Dufferin
Construction under MTQ Contract 98-05.

Based on available drawings, the two existing bridge structures are supported on driven
pile foundations.

The proposed “third level” overpass structure will span over the KW Expressway. The
east approach abutment will be located immediately south of Montgomery Creek within
the existing KW Expressway embankment. The invert of Montgomery Creek is near
Elevation 314 m whereas the grade at KW Expressway is between Elevations 320 and
325 m. Atthe Highway 8 median, the grade is between Elevations 322 and 324 m.

2.2 Physiography and Topography

The site is located within the Physiographic Region known as the Waterloc Sandhills.
The area is characterized by a flat topography, heavy textured soil and poor drainage
(Chapman and Putnam, 1984). The area also has a preponderance of fine sand,
particularly on the surface. The hilly region is an extensive area of alluvial terraces of
the Grand River spillway system which, although more nearly horizontal, contains similar
but more uniform sandy and gravelly materials, Several till sheets underlie the area and
are, in order from oldest to youngest, the Catfish Creek Till, Maryhill Till, and Port
Stanley Till.

3. INVESTIGATION PROCEDURES
3.1 Field Investigation

Between December 14, 1998 and February 7, 1999, a CME 75 drill rig was used on site
for drilling and Standard Penetration Testing (SPT, following the procedures of ASTM D
1586). The drilling involved twenty-eight (28) boreholes along Highway 8, at the KW
Expressway and along Montgomery Creek. It is noted that a borehole could not be
drilled in the centerline of KW Expressway (proposed Pier 3 of the bridge structure) due
to traffic restriction.
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Subsequently, nine (9) shallow boreholes (numbered 98-29 to 98-37) were drilled and
sampled manually to obtain soil data at the edge of Montgomery Creek (toe of existing
embankment).

The locations of the boreholes are shown on Drawings A, B, C and D.

The boreholes were numbered 98-01 through 98-37. The stations and depths of the
boreholes are as follows:

Borehoie No. Station No. Depth of Borehole (m)
98-01 , 10+998 S9.0LT 6.4
98-02 10+858 115LT 6.6
88-03 10+933 110LT 7.3
98-04 10+ 909 120LT 8.0
98-05 10 + 877 Centerline 8.1
98.06 10+ 850 0.5RT 88
98-07 10 + 825 Centerline 9.6
98-08 10+ 800 Centerfine 9.8
98.09 10+ 766 Centerline 11.2
98-10 10+ 733 1.0RT 308
98-11 10+ 688 G60RT 29.0
98-12 10+619 1.0RT 26.1
88-13 10+ 560 3.0RT 26.0
98-14 10+ 457 85LT 27.0
98-15 10 + 370 Centerline 18.4
98-16 10 + 338 Centerline 18.4
98-17 10+248 20RT 19.8
98-18 10+ 335 20RT 11.9

- 98-19 10+ 315 20RT 157
98-20 10+292 05LT 14.2
98-21 10+272 25LT 13.3
88-22 10+ 221 BORT 12.7
98-23 10+ 198 7.5RT 11.7
98-24 10+ 175 80RT 11.0
98-25 10+ 137 70RT 9.6
98-26 10+ 110 3.0RT 8.1
98-27 10+ 079 10LT 8.0
98-28 10+ 060 1.0RT 5.8
98-29 10+ 356 185RT 1.7
98-30 10+ 336 18.0RT 2.3
98-31 10+ 316 180RT 1.7
98-32 10+290 11.0RT 1.8
98-33 10+ 253 189.0RT 1.2
$8-34 10+ 220 19.0RT 1.7
88-35 10+ 185 220RT 1.1
$8-36 10+ 130 180 RT 1.2
98-37 10+ 082 140RT 1.1
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The boreholes were drilled using hollow stem augers. Water and/or drifling mud were
used to counter-batance the hydrostatic pressure within the hollow stem augers to
prevent “blow back” of sands and silts during the borehole advancement and sampling
operations. _ :

Soil samples were retrieved at selected intervals of depths throughout the boreholes in
conjunction with Standard Penetration Tests (SPT). Samples were generally taken at
intervals of 0.75 m in the upper 6 m and thereafter at intervals of 1.5 m to the maximum
depth of exploration.

Seepage and water levels were noted in each borehole during and at the completion of
drilling and sampling. Standpipe piezometers were installed in Boreholes 98-11, 88-13,
98-14 and 98-17 to 98-28 for future monitoring of the' groundwater levels, All boreholes
were grouted with bentonite mix at completion of sampling.

The fieldwork was supervised by a member of our field engineering staff under the
direction of the project engineer. Our field staff cleared the location of buried utilities and
logged the boreholes. The soil samples obtained were placed in labeled containers and
transported to our Waterloo Office for further examination and laboratory testing.

The stations, offsets and ground surface elevations at the as drilled borehole locations
were surveyed by Morrison Hershfield Limited and provided to AGRA for the purpose of
this report.

The results of the drilling, sampling, in-situ testing and water level measurements are
summarized on the Record of Borehole sheets, enclosed in Appendix "A”,

3.2 Laboratory Analysis

Geotechnical laboratory testing consisted of natural moisture content determinations and
visual classifications of all retrieved soil samples. In addition, grain size analyses, unit
weight determinations, quick triaxial compression tests, Atterberg Limits and shear box
‘tests were performed on selected samples.

The results of the laboratory testing are summarized on the Record of Borehole
presented in Appendix “A” and in Figures 1 to 29 in Appendices "B", “C”", “D" and “E”

4. SUBSURFACE CONDITIONS
4.1 South Retaining Wall/Embankment (Boreholes 98-01 to 98-10)

The E-S Ramp retaining wall/lembankment, which is located at the south end of the site,
was investigated by ten (10) boreholes and the geotechnical information is summarized
on Drawing A.

In general, the subsurface deposits within the upper 6 to 10 m at the site consist of the
existing pavement structure and fill which are underlain, in tum, by sand, an upper silt,

& AGRA
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an upper silty clay and a lower siit layer. Underlying these near surface deposits,
Borehole 98-10, which was drilled to a greater depth, contacted lower siity clay and an
underlying silt till deposit.

The upper sand and silt deposits range in thickness from 0.8 m at Borehole 88-10 to
over 6.4 m at Borehole 98-01, increasing in a southerly direction. An upper silty clay
stratum in Boreholes 98-04 to 98-10 underlies these cohesionless deposits, with
measured thickness of 1.7 to over 3.5 m.

A lower silt deposit in Boreholes 98-07 to 88-10 follows the upper silty clay, with
measured thickness of 8.5 m locally in the deep Borehole 88-10. In Borehole 88-10, the
silt is underlain by a lower silty clay stratum (contacted at Elevation 308.0 m}, followed
by the basal silt till at Elevation 254.7 m.

4,11 Pavement, Fill, Topsoil

All boreholes were drilled within the pavement of Highway 8. The pavement structure
consists of 160 to 320 mm of asphalt underlain by granular fill to depths between 0.8 and
2.3m. : _

The upper 200 to 500 mm thick granular fill is crushed granular road base material and
is underiain by a sand and gravel fill, which is assessed to be the granular sub-base
course. A grain size distribution of the granular fill material is shown in Figure 1 of
Appendix "B”,

The granular fill appears to have received compaction as indicated by “N” values in the
range of 15 to 56 blows per 0.3 m. Locally at Borehole 98-04, a dark brown sandy silt to -
sandy silt fill was contacted to 2.3 m depth. This fill was in very lcose condition as
indicated by an “N” value of 2 blows per 0.3 m.

The fill materials were generally damp to moist with natural moisture contents measured
between 3 and 15 %, with an average of 7%.

4.1.2 Sand

A major sand deposit was encountered in all the boreholes immediately underlying the
granular fill materials. It extended to depths ranging between 2.6 and in excess of 6.6 m
below the ground surface or to elevations ranging from 319.5 and 317.3 m. The
measured thickness at the borehole locations ranged from 0,8 to in excess of 6 m.

itis a predominantly fine to medium sand with traces to some silt. However, there are
silty and gravelly seams within the sand deposit. Nine (9) grain size analyses were
performed on samples obtained from this granular deposit and the results are shown in
Figures 2 and 3 of Appendix “B”.

Standard penetration tests yielded “N”" values from 10 to 100 blows per 0.3 m. The
majority of the “N” values are however in the range of 30 to 50, indicative of a dense
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condition. There are however occasional compact layers in the upper zones of the
deposit, generally immediately below the fill soils.

The sand deposit was in damp to moist condition above the water table with moisture

contents recorded in the range of 3 to 8 %, with an average of 5%. Below the water
table, the material was wet to saturated with moisture contents measured between 10
| and 20 %, with an average of 16 %.

4.1.3 Upper Silt

Immediately underlying the sand deposit in Boreholes 88-01 and 98-03 is a layer of grey
silt. This layer was encountered below Elevations 318 to 319 m and was not fully
penetrated at the borehole termination depths.

One (1) grain size analysis was performed and the resuits are shown in Figure 4 of
Appendix “B".

Standard penetration tests conducted in this basically fine grained granular (i.e.
cohesioniess) deposit yielded “N” values from 48 to 115 blows per 0.3 m indicating a
dense to very dense condition. The silt was saturated with moisture contents measured
between 11 and 20 %, with an average of 16 %.

4.1.4 Upper Silty Clay

A stratum of grey silty clay was contacted underlying the upper sand in Boreholes 98-04
to 98-10 below Elevations 318 to 319 m, with measured thickness of 1.7 to over 3.5 m.

Seven (7) grain size analyses were performed and the results are shown in Figures 5
and 6 of Appendix “B”.

The Liquid Limit and Plastic Limit were determined on seven (7) samples (see Figure 9
of Appendix “B”) and the resuits are summarized below:

Liquid Limit 27.0 t0 36.3 %, average at 32%
Plastic Limit 16.4 to 18.9 %, average at 17%
Plasticity Index 9.9 to 17.8 %, average at 15%

These results are characteristic of clayey soils of low plasticity. The measured natural
moisture contents of samples from the deposit range from 12 to 21 % and as such are
close to or below the measured Plastic Limits. Based on the results of natural moisture
content and Atterberg Limits, the material can therefore be expected to be pre-
consclidated.

& AGRA
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Four (4) unconfined compression tests and four (4) unit weight tests were conducted and
the results are as follows:

Borehole No. Sample No. Undrained Shear Unit Weight
Strength :
(kPa) _ (kN/m*)
98-05 5 585 22.5
98-06 8 550 224
98-07 7 573 232
98-10 4 313 22.0

Standard penetration tests yielded "N values from 17 to in excess of 100 blows per 0.3
m. Based on the “N” values and other laboratory test results, the silty clay deposit has a
very stiff to hard, but generally hard consistency.

4.1.5 Lower Silt

A lower silt deposit was encountered underlying the upper silty clay below Elevations
315 to 319 m in Boreholes 98-07 to 98-10. Beoreholes 98-07, 98-08 and 98-09 were
terminated in this deposit while in Borehole 98-10 (i.e. the deep borehole) the deposit is
underiain by a lower siity clay deposit at Elevation 309.0 m

Four (4) grain size analyses were performed and the results are shown in Figure 7 of
Appendix “B".

Standard penetration tests conducted in this basically fine grained granular deposit gave
“N” values from 14 t0120 blows per 0.3 m, indicating a compact to very dense condition.
The measured natural moisture contents were between 12 and 22 % (with an average of
179%), indicative of moist to wet moisture condition. :

4.1.6 Lower Siity Clay

A stratum of grey silty clay was contacted below the lower silt and above the basal till
layer in Borehole 98-10. This deposit was encountered at Elevation 309.0 m and
extended to Elevation 294.7 m (i.e., 14.3 m thick).

One (1) grain size analysis was performed in this cohesive deposit and the results are
shown in Figure 8 of Appendix “B”.

Standard penetration tests yielded “N” values from 58 to 105 blows per 0.3 m indicating
a hard consistency. The measured natural moisture contents are in the range of 6 to 15
%, indicative of damp to moist condition. The Liquid Limit and Plastic Limit were
determined on one sample {(Sample 11 of Borehole 10, see Figure 9 of Appendix “B") to
be 30.5 and 17.2 %, respectively. Based on the results of natural moisture content and
Atterberg Limits, the deposit is therefore considered to be pre-consolidated.
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4.1.7 Silt Tiil

A heterogeneous mixture of sandy silt, gravel and clay (glacial till) was contacted in
Borehole 98-10 at Elevation 294.7 m. The basically granular silt till was penetrated 3.5
m where the borehole was terminated. “N” values in excess of 100 biows per 0.3 m
were measured in this deposit and based on these test resuits, the silt till is classified as
very dense.

The measured natural moisture contents were between 5 and 10 %, with an average of
7%.

Boulders and/or cobbles are frequently embedded within glacial tili deposits. The very
high blow counts and augering resistance within the silt till may infer the presence of
cobbles and boulders.

4.2 Seven Span Bridge Structure (Boreholes 98-10 to 98-18)

The seven (7) span bridge structure was investigated by eight (8) boreholes and the
geotechnical information is summarized on Drawing B.

In general, the subsurface conditions at the site consist of the existing pavement and
embankment fills which are underiain by an upper sand to silty sand interbedded with
silty clay, a lower silt, a lower silty clay layer and an underlying silt till.

The upper sand to silty sand deposits range in thickness from 0.8 m at Borehole 88-10
to approximately 8 m at Borehole 98-186, increasing in thickness in a northeasterly
direction. These cohesionless materials are interbedded with silty clay layers in
Boreholes 98-10 and 98-16, with measured thickness between 1 and 3 m. The upper
sand to silty sand is followed by a 4 to 8 m thick lower silt deposit in Boreholes 98-10,
98-11, 98-13 and 98-14.

Underlying the sand and silt deposits, a lower silty clay deposit was contacted all in
boreholes, with measured thickness of 8.3 to 18.5 m, followed by the basal silt till which
was contacted at elevations ranging from 302.5 m at Borehole 88-15 to 294.7 m at
Borehole 98-10.

4.21 Pavement, Fill, Topsoil

The boreholes were drilled either within the pavement or from the embankment of
Highway 8 and KW Expressway. The pavement structure (Borehole 98-10) consists of
190 mm of asphalt underlain by granular fill to a depth of 1.8 m.

Boreholes 98-11, 98-15, 98-16 and 88-18 contacted typically 200 mm of topsoil at the
ground surface.
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Below the pavement and topsoil layers, fill was encountered which ranges in thickness
from 1.2 to 6.4 m. The thickest (i.e. 6.4 m) was encountered in Borehole 98-14. This
borehole was drilled within KW Expressway and consequently was located at a higher
elevation compared with the other borehoies. In fact, the fill in this borehole extends to a
similar efevation as the remaining boreholes.

The embankment fill materials consist of sand to silty sand. Two (2) typical grain size
distributions are shown in Figure 10 of Appendix “C”.

The granular fill was generally compact to very dense as indicated by "N” vaiues in the
range of 7 to 78 blows per 0.3 m. Local loose layers were contacted at Boreholes 98-11
and 98-18.

The fill materials were generally in damp to moist condition with natural moisture
contents measured between 2 and 12 %, with an average of 8 %.

4,22 Sand and Silty Sand

The major native soil deposit underlying the fill at the site is a sand to silty sand deposit,
which is predominantly fine to medium sand with traces to some silt. There are however
some silty and gravelly seams within the sand deposit. The sand deposit extends to
depths of 4.3 m (Borehole 98-10) to 12.5 m (Borehole 98-14) or to elevations ranging
from 312.1 t0 317.5 m.

Figure 11 of Appendix “C” shows a typical grain size distribution of the sand deposit.
Figure 12 of Appendix “C” shows a typical grain size distribution of a silt layer, which is
interbedded within the sand deposit. .

Standard penetration tests yielded "N” values from 10 to 68 blows per 0.3 m. The
maijority of the “N” values are in the range of 20 to 50, indicative of a compact to dense
condition, with occasional compact layers in the upper stratum of the deposit, generally
immediately below the fill soils.

The sand deposit was in damp to moist condition above the water table with moisture
contents recorded in the range of 3 to 8 %, with an average of 5%. Below the water
table, the material was wet to saturated with moisture contents measured between 10
and 20 %, with an average of 16%.

4.2.3 Silty Clay

The upper cohesionless deposits are interbedded with silty clay layers in Boreholes 98-
10 and 98-16 between Elevations 309 and 319 m, with measured thickness between 1
and 3 m.

Two (2) grain size analyses were performed and the results are shown in Figure 13 of
Appendix IlC".
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The Liquid Limit and Plastic Limit were determined on two (2) samples (see Figure17 of
Appendix “C”) and the results are summarized below: '

Liquid Limit 299 and 38.0 %
Plastic Limit 16.4 and 21.3 %
Plasticity index 13.5and 16.7 %

One (1) unconfined compression test and one (1) unif weight test were conducted and
the results are as follows:

Borehole No. Sample No. Undrained Shear Unit Weight
: Strength
(kPa) (kN/m%)
98-10 - 4 313 22.0

Standard penetration tests yielded “N” values from 19 to 49 blows per 0.3 m. Based on
the “N” values and laboratory test results, the silty clay deposit is considered to have a
very stiff to hard consistency.

The natural moisture contents were in the range of 15 to 22 % (with an average of 18%)},
indicative of moist condition. Therefore, this deposit is considered to be pre-
consolidated.

424 Lower Silt

A lower silt deposit was encountered below the sand to silty sand deposits in Boreholes
98-10, 98-11, 98-13 and 98-14 between Elevations 311 and 317 m. The thickness of
this stratum ranges from 4.4 to 8.5 m and it is underlain by lower siity clay deposit at
elevations ranging from 302 and 306 m.

Two (2) grain size analyses were performed and the results are shown in Figure 14 of
Appendix “C".

Standard penetration tests yielded “N” values from 49 t0120 blows per 0.3 m, indicating
dense to generally very dense condition. The measured natural moisture content values
are between 6 and 22 %, indicative of moist to wet moisture condition.

4.2.5 Lower Silty Clay
A major stratum of grey silty clay was contacted below the sand and silt strata and

above the basal till layer across the site. This deposit was generally contacted between
Elevations 310 and 306 m, except in Borehole 98-12 where it was encountered locally at
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a considerably higher elevation of 314.7 m. The thickness of the deposit at the borehole
locations range from 6.3 t618.5 m.

Three (3) grain size analyses were performed and the results are shown in Figure 15 of
Appendix “C".

The Liquid Limit and Piastic Limit were determined on four (4) samples (see Figure 17 of
Appendix “C”) and the results are summarized below:

Liquid Limit 30.5 10 38.3 %, average at 34.0%
Plastic Limit 16.5 to 19.3 %, average at 17.5%
Plasticity Index 13.3 10 19.0 %, average at 16.5%

These resuits are indicative of clayey soils of generalily low plasticity. The measured
natural moisture contents of samples retrieved from the deposit range from 6 t0 15 %
(with an average of 11 %) and are below the measured Plastic Limits, indicating that the
material is pre-consolidated.

Six (8) unconfined compression tests and six (8) unit weight tests were conducted and
the results are as follows:

Borehoie No. Sample No. Undrained Shear Unit Weight
Strength
(kPa) (kN/m>)
98-11 12 400 215
98-11 13 403 219
98-15 10 273 ' 216
98-18 8 - 240 22.3
98-18 9 405 226
98-18 11 © 440 22.4

Standard penetration tests yielded “N” vaiues from 35 to 105 blows per 0.3 m indicating
a hard consistency.

A “shear box” test was conducted on Sample 6 of Borehole 98-12. The results are
presented on Figures 28 and 29 of Appendix “E".

4.2.6 Silt Till

A heterogeneous mixture of sandy siit, gravel and clay (glacial till) was contacted in all
the deep boreholes at Elevation 302.0 m at Borehole 98-16 to Elevation 294.7 m at
Borehole 98-10, or at depths ranging from 16 to 27 m below ground surface. Borehole
98-18 which was terminated at a higher elevation (i.e. at 11.4 m depth or Elevation 306.9
m) did not encounter this deposit.
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The silt till was penetrated 2.0 to 4.5 m where the boreholes were terminated. Standard
penetration tests yielded “N” values over 100 biows per 0. 3m. Natural moisture
contents were between 5 and 10 %. Based on these test results, the silt till is classified
as very dense. '

Boulders and/or cobbles are frequently embedded within glacial till deposits. The
presence of cobbles and boulders may be inferred from the very high blow counts and
the augering resistance while drilling. In any event, due to their mode of formation, the
presence of cobbles and boulders can always be expected in the glacial till deposits.

4.3 East Retaining Wall/Embankment (Boreholes 98-16 to 98-37)

The east retaining wall/embankment area was investigated by thirteen (13) deep
boreholes and nine (9) shallow manually advanced boreholes. The geotechnical
information is summarized on Drawings C and D.

The 13 deep boreholes (Boreholes 98-16 to 98-28) were located along the centerline of
the future ramp/embankment, in about the mid-height of the existing KW Expressway
embankment. The 9 shallow boreholes (Boreholes 98-29 to 98-37) were advanced at
the toe of the existing embankment (on the south side of Montgomery Creek) to
determine the thickness of topsoil and fill at the creek bed level.

In general, the subsurface deposits at the site consist of the existing embankment fill
which is underlain by sand and gravel, fine sand, silty sand, sandy silt o silt deposits in
the upper 5 to 10 m zone. An upper grey silty clay deposit was found within these
cohesionless deposits with measured thickness between 1 and 7 m. The above sail
strata are underlain by a lower silty clay layer (contacted near Elevations 308 and 309

m) and the underlying silt till (contacted near Elevation 302 m) in Boreholes 98-16 and
98-17 (i.e. deep boreholes).

The boreholes drilled along the south bank at the toe of Montgomery Creek penetrated
typically 200 to 450 mm topsoil/peat over a discontinuous layer of granular fill, followed
by native sand, sand and gravel and silty clay deposits.

4.3.1 Topsaoil and Fill

All boreholes were drilled within the existing embankment of KW Expressway and as
such contacted a veneer of topsoil. The surficial topsoil at the borehole locations ranges
in thickness from 200 to 300 mm. Along the edge of Montgomery Creek, the topsoil/peat
was 200 to 450 mm thick.

The topsail is underiain by embankment fill, which consist predominantly sand to silty
sand with traces of gravel. There are sand and gravel layers within the sand fill
materials, The fill contains traces of topsoil, and there are occasional topsoil layers
within the fill materials.
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The fill ranges in thickness from 0.8 to 5.2 m, decreasing in thickness towards the east
where the existing embankment crosses over Montgomery Creek. The fill extends at the
borehole locations to elevations generaily ranging from 317.9 to 315.8 m. Locally at
Borehoie 98-21, the 5.2 m thick fill (Elevation 315.6 m) is probably related to backfilling
of the existing concrete pipe culvert that crosses KW Expressway.

Two typical grain size distributions are shown in Figure 18 of Appendix “D”. Six unit
weight determinations were conducted on the fill materials. The unit weight ranges from
19.3 to 20.7 kN/m°, with an average of 20.0 kN/m®.

Standard Penetration Tests provided “N" values in the range of 7 to 49 blows per 0.3 m,
generally between 15 and 35 blows per 0.3 m. The fill can therefore be considered in a
compact to dense condition, with local loose layers

The fill materials were generally in moist to saturated condition with natural moisture
contents measured between 8 and 25 %, with an average of 14 %.

4.3.2 Sand/Silt

The native soil deposits immediately underlying the embankment fill consist of
predominately fine sand to sandy siit, with minor inclusions of sand and gravei and siit
layers. The native soil deposits generally exist between Elevations 316.5 and 317.5 m
and range in thickness from 5 to 10 m. These soil strata were not fuily penetrated in
Boreholes 98-20 through 98-25.

Twelve (12) grain size analyses were performed and the results are shown in Figures
19, 20 and 21 of Appendix "D". Seven unit weight determinations were conducted on
the sand/silt materials. The unit weight ranges from 18.6 to 22.7 kN/m®, with an average
of 21.0 kN/m®, ‘

Standard penetration tests yielded “N” values from 8 to 99 blows per 0.3 m. The
majority of the “N” values are in the range of 30 to 60, indicative of a dense to very
dense condition. There are, however, occasional loose to compact layers in the upper
stratum of the deposit, generally immediately below the fill soils.

The sand/silt deposit was in damp to moist condition above the water table with natural
moisture contents recorded in the range of 3 to 8 %, with an average of 5 %. Below the
~water fable, the material was wet o saturated with moisture contents measured between

10 and 20 %, with an average of 16 %.

4.3.3 Upper Silty Clay

A major layer of grey silty clay was contacted within the upper sand/silt layers in
Boreholes 98-16, 98-17, 98-19, 98-20 to 98-24, and 98-26 to 98-28 as well as the
shallow boreholes at the toe of the embankment along Montgomery Creek.
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This layer is about 1 to 5 m thick and was encountered approximately between
Elevations 313 and 311 m. In Boreholes 98-19 and 98-21, the silty clay lies immediately
beneath the embankment fill. Boreholes 98-26 to 98-28 were terminated within this
upper silty clay deposit.

Ten (10) grain size analyses were performed and the results are shown in Figures 22
and 23 of Appendix “D".

The Liquid Limit and Plastic Limit were determined on ten (10) samples (see Figures 26
and 27 of Appendix “D”) and the results are summarized below:

Liquid Limit 26.3 to 44.1 %, average at 35%
Plastic Limit 14 4 to 21.4 %, average at 17%
Plasticity Index 11.9 to 23.2 %, average at 18%

These results are indicative of clayey soils of generally low plasticity. The measured
natural moisture contents obtained from the deposit range from 12 to 21 % (with an
average of 17 %) which are very close to or below the measured Plastic Limits and this
indicates that the material is likely to be pre-consclidated.

Six (6) unconfined compression tests and six (8) unit weight tests were conducted and
the results are as follows: :

Borehole No. Sample No. Undrained Shear Unit Weight
Strength : o
{(kPa) (kN/m®)
98-17 6 310 21.8
98-19 4 140 21.1
98-19 7 255 . 21.8
98-20 ) 143 21.1
98-23 7 179 20.8
98-27 7 455 22.8

Standard penetration tests yielded “N” values from 19 to 88 blows per 0.3 m. Based on
the “N” values, the laboratory test resuits together with a visual and tactile examination
of the soil samples, the silty clay deposit is considered to have a very stiff to hard
consistency.

4.3.4 Lower Silty Clay

A major stratum of grey silty clay was contacted below the upper sand/silt and upper silty
clay strata in the relatively deep boreholes (Boreholes 98-16, 98-17, 98-18 and 98-19)
between Elevations 307 and 310 m. Boreholes 98-18 and 98-18 were terminated in this
deposit at depth ranging between 12 and 16 m thick below the ground surface (Elevation
306.4 and 302.9 m) while in Boreholes 98-16 and 98-17, it extended to about 16 to 18 m
or about Elevation 302 m.
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One (1) grain size analysis was performed and the results are shown in Figure 24 of
Appendix D7,

The Liquid Limit and Plastic Limit were determined on three (3) samples (see Figures 26
and 27 of Appendix “D") and the resuits are summarized below:

Liquid Limit 31.0to 37.5 %, average at 34.5%
Plastic Limit 15.510 19.3 %, average at 17.5%
Plasticity Index 15.5 10 18.2 %, average at 17.0%

These index values indicate clayey soils of low plasticity and from the measured natural
moisture contents of 5 to 16 % (with an average of 13 %). This materia! is at or beiow
the measured Plastic Limits and, therefore, it can be inferred that the material is pre-
consolidated.

Three (3) unconfined compression tests and three (3) unit weight tests were conducted
and the resuits are as follows:

Borehole No. Sampie No. Undrained Shear Unit Weight

Strength
(kPa) (kN/m®)
98-18 8 240 223
98-18 9 405 226
98-18 11 440 22.4

Standard penetration tests yielded “N” values from 50 to 110 blows per 0.3 m indicating
a hard consistency.

A “shear box” test was conducted on Sample 9 of Borehole 98-18. The results are
presented in Figures 28 and 29 of Appendix "E”.

4.3.5 Silt Till

A heterogeneous mixture of sandy silt, gravel and clay {glacial till) was contacted in
Boreholes 98-16 and 98-17 (i.e. two deepest boreholes), below about Elevation 302 m.
The silt till was penetrated 2 m where the boreholes were terminated. Standard
penetration tests in this basal till deposit yielded “N” values over 100 blows per 0.3 m.
Based on these test results, the silt till is classified as very dense. The measured natural
moisture contents were between 5 and 10 %.

Boulders and/or cobbles are frequently embedded within glacial till deposits. The very
high blow counts and augering resistance within the silt till may infer the presence of
cobbles and boulders.
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4.4 Groundwater Conditions

On completion of drilling, the following observations of groundwater levels were made:

Borehole | Depth of Station No. Observation
No. Borehole
(m)
98-01 6.4 10+998 90LT Free water at 4.7 m, Elevation 318.9m
upon completion
98-02 6.6 10+ 958 11.5LT Free water at 5.5 m, Elevation 318.3 m
upon completion
98-03 7.3 10+ 933 110LT Free water at 5.5 m, Elevation 318.4 m
upon completion
98-04 8.0 10+909 120LT Free water at 6.1 m, Elevation 317.7 m
upon completion
98-05 8.1 10+ 877 Centerline Free water at 7.5 m, Elevation 316.3 m
upon completion
98-06 8.8 10+ 850 0.5RT No free water upon completion
98-07 9.8 10+ 825 Centerline Free water at 8.7 m, Elevation 314.6 m
upon completion
98-08 0.6 10 + 800 Centerline Free water at 6.1 m, Elevation 316.9 m
upon completion
98-09 1.2 10+ 766 Centerline Free water at 6.7 m, Elevation 315.7 m
upon compietion
98-10 306 10+733 1.0RT Free water at 4.3 m, Elevation 317.5m
upon completion
98-11 29.0 10+ 689 B.0RT - Water at 5.1 m, Elevation 3156.5 m on
. 2/2/99, in standpipe
88-12 26.1 10+ 619 1.0RT No free water upon completion
88-13 26.0 10+ 560 3.0RT Water at 6.4 m, Elevation 314.1 m on
2/2/99, in standpipe
- 98-14 27.0 10+457 85LT Water at 9.1 m, Elevation 315.5m on
' 2/2/99, in standpipe
98-15 18.4 10 + 370 Centerline Free water at 3.5 m, Elevation 315.0 m
upon completion
98-16 -18.4 10 + 338 Centerline Free water at 3.4 m, Elevation 315.0 m 24
hours after completion
98-17 19.8 10+ 248 2.0RT Water at 4.1 m, Elevation 316.3 m on
2/2/99, in standpipe
98-18 11.9 10+ 335 2.0RT Water at 3.7 m, Elevation 314.6 mon
2/2/99, in standpipe
98-19 15.7 10+ 315 2.0RT Water at 3.7 m, Elevation 314.9 m on
2/2/998, in standpipe
98-20 14.2 10+292 05LT Water at 3.9 m, Elevation 316.1 m on
‘ 2/2/99, in standpipe
98-21 133 10+272 25LT Water at 4.5 m, Elevation 316.3 m on

2/2/99, in standpipe
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98-22 12.7 10+221 60RT Water at 2.9 m, Elevation 317.1 mon
: 2/2/99, in standpipe
98-23 11.7 10+198 7.5RT VWater at 2.7 m, Elevation 317.0 mon
2/2/99, in standpipe
98-24 11.0 10+ 175 8.0RT Water at 2.1 m, Elevation 317.2.mon
_ : 2/2/99, in standpipe
98-25 9.6 10+ 137 7.0RT Water at 1.7 m, Elevation 317.2 mon
212199, in standpipe
08-26 8.1 10+110 3.0RT Free water at 3.4 m, Elevation 315.2 m
upon compietion .
98-27 8.0 10+079 1.0LT Water at 2.7 m, Elevation 315.7 mon
2/2/99, in standpipe
98-28 58 10+ 060 1.0RT Water at 2.8 m, Elevation 315.4 mon
2/2/99, in standpipe
98-29 1.7 10+ 356 185RT Free water at 0.3 m, Elevation 314.3 m
upon completion '
98-30 2.3 10+ 336 18.0RT f-ree water at 0.3 m, Elevation 3142 m
upon conipletion
98-31 17 10+ 316 18.0RT Free water at 0.3 m, Elevation 314.9m
' upon completion
98-32 1.8 10+ 280 11.0RT Free water at 0.3 m, Elevation 314.9 m
, upon completion
98-33 1.2 10+ 253 19.0RT Free water at 0.3 m, Elevation 3154 m
upon completion
58-34 1.7 10+ 220 19.0RT Free water at 0.3 m, Elevation 3152 m
upon completion
98-35 1.1 10+ 185 220RT Free water at 0.3 m, Elevation 3152 m
upon completion
98-36 1.2 10+ 130 18.0RT Free water at 0.3 m, Elevation 3154 m
- upon completion
98-37 1.1 10+ 082 140RT Free water at 0.3 m, Elevation 315.4 m
upon completion

The recorded water levels were some 4.3 to 8.7 m below the Highway 8 grade
(Boreholes 90-01 to 98-10), corresponding to Elevations 314.6 to 318.9 m. These water
levels indicate that the groundwater flows in a northwest direction towards Montgomery
Creek.

Along Montgomery Creek, the creek bed is near Elevation 314 m with the water level in
the creek near Eievation 314.5 m. Boreholes along the existing embankment revealed
water level at the time of investigation typically 3 to 4 m below grade, corresponding to
Elevations 315 to 317 m. The observed water levels indicate the shallow groundwater
table, and the level of ground saturation due to capillary action.

Fluctuations in the groundwater table can be expected seasonally and in response to
major weather events.
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6. STATEMENT OF LIMITATION

We recommend that once the details of the proposed structure are finalized, our
recommendations should be reviewed for their specific applicability.

The Limitation of Report, as quoted in Appendix “G", is an integral part of this report.

Yours truly,
AGRA Earth & Environmental Limited

Zuhtu 8. Ozden, P.Eng.
Designated MTO Contact
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST [SPT] N VALUE 1S THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O. D SPUIT BARREL
SAMPLER TO PENETRATE 0.3MINTO UNDISTURBED GROUND iN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 61 5kg, FALLING
FREELY A DISTANCE OF 0.74m. FOR PENETRATIONS OF LESS THAN 0.Im N VALUES ARE INDICATED A5 THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS H.

DYNAMIC CONE PENETRATION TEST: CONTINUQUS PENETRATION OF A CONICAL STEEL POINT { Simm 0.0, 60° CONE ANGLE) DRIVEN BY 475 J
IMPACT ENERGY ON A’ SIZE DRILL RODS. THE RESISTANCE TO LONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SCILS ARE DESCRIBED &Y THEIR COMPOSITION AND CONSISTENCY (R DENSENESS.

¢, [kPa) 002 12 - 25 25-50 | 50-100 | 160 -200} >200
veRy sorr|  sofr FiRM STiFE | VERY STIFF | HaRD
DENSENESS: COHESIONIESS 501L5 ARE DESCRISED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES A5 FOLLOWS :
NI(BLOWS/0.3ml| ¢ -3 | s-10 10 - 30 30 - 50 > 50
VERY 1OGSE| LOOSE | COMPACT | DEMSE  |VERY DENSE

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

ECOVERY: 3SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION (R @ D), FOR MODIFIED RECOVERY, 15:

MODIFIED RECOVERY:

[ Troo %) Q-25 25 - 50 50 - 75 75 - 90 90 - 100
VERY POOR| POOR FAIR GOOD | EXCELLENT
JOINTING AND BEDDING:
SPACING 50mm 50 - 300mm| ¢.3m - 1m Im = 3m =3m
JOINTING  |verr ctose| ciosé | Mop. ctoses wipe VERY WIDE
BEDDING VERY THIN THIN MEDIIM THICK | VERY FHICK]

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING

55 SPLIT SPOON TP THINWALL PISTON l"nV kPu" COEFFICIENT OF VOLUME CHANGE
W5  WASH SAMPLE (o0 OSTERBERG SAMPLE CC I COMPRESSION INDEX
5T SUOTTED TUBE SAMPLE R C RCCK CORE CS 1 SWELLING INDEX
B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY ¢, } RATE OF SECONDARY CONSOLIDATION
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY e, mi/s  COSFFICIENT OF CONSOLDATION
T w THINWALL GPEN F S FOIL SAMPLE H m DRAINAGE PATH

’ TV 1 TIME FACTOR

STRESS AND STRAIN v %  DEGREE OF CONSCLIDATION

kpo PORE WATER PRESSURE : kPa

Yy oo EFFECTIVE OVERBURDEN PRESSURE
T 1 PORE PRESSURE RATIO o kra PRECONSOLIDATIOM PRESSURE
o ko TOTAL NORMAL STRESS I kpa SHEAR STRENGTH
o’ kra EFFECTIVE NORMAL STRESS <’ ke EFFECTIVE COHESION INTERCEPT
T kPa SHEAR STRESS g -° EFFECTIVE ANGLE OF INTERNAL FRICTION
©,.5,,6 kpa PRINCIPAL STRESSES c, kra APPARENT COMESION INTERCERT
€ % LINEAR STRAIN Py -° APPARENT ANGLE OF INTERNAL FRICTION
€ .66 % PRINCIPAL STRAINS T kea RESIDUAL SHEAR STRENGTH
£ kPa MODULUS OF LINEAR DEFORMATION T, kPa REMOULDED SHEAR STRENGTH
G kP MODULLS OF SHEAR DEFORMATION 5 1 SENSITIVITY < Su
n i COEFFICIENT OF FRICTION ' T
PHYSICAL PROPERTIES QF S0QiIL
A kg.’mj DENSITY OF SQLID PARTICLES [ 1% VOID RATIO Cmin V% YOID RATIO IN DENSEST STATE
)’5 k/m? UNIT WEIGHT OF SOLID PARTICLES n 1% PORQISITY I 1 BENSITY INDEX = i”"ﬂ** : -
2, kg/m® DENSITY OF waTER w 1% WATER CONTENT ] mm GRAIN DIAMETER max s Tme
Yo KN/ UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION D, mm  n PERCENT - DIAMETER
P kg/m® DENSITY OF SOIL w % LIQUID LiMiT ¢, ! UNIFGRMITY COEFFICIENT
Y KN/mi UNIT WEIGHT OF 50IL W % PLASTIC LimIT h m HYDRAULIC HEAD OR POTENTIAL
@ kgl'm:] DENSITY OF DRY SOIL wg % SHRINKAGE LIMIT q m?/s  RATE OF DISCHARGE
)é kn/ed UMIT WEIGHT OF DRY SOIL ‘e % PLASTICITY INDEX = W) — Wy v m/s  DISCHARGE VELOCITY
ot kg /m? DENSITY OF SATURATED SOIL I ' LIGUIDIEY 1M DEX - W 1 AYDRAULIC GRADIENT
Year KN/MUNIT WEIGHT OF SATURATED SGIL T W k mfs  HYDRAULIC CONDUCTIVITY
£ kg/m’ GENSITY OF SUBMERGED SOIL ¢ 1 CONSISTENCY INDEX: L|p i kn/m® SEEPAGE FORCE
Y' kN/m' UNIT WEIGHT OF SUBMERGED 50IL e 1% VOIG RATION N LODSEST STATE
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| Record of Borehole Sheets

& AGRA

NNNNNNNNNNNNNNNNNNNNNNNNN



EXPRESS. 33-383.GFPJ EXPRESS.GOT 24/08/98

Miristry of .
Transportation Foundation Design

Ontano
RECORD OF BOREHOLE No 98-01 1 OF 14 METRIC
WP 383-94-00 SITE: 33.383 LOCATION E-S Ramp, 4810976N,227744E ORIGINATED BY _sw
DIST 2 HWY 748 BOREHCLE TYPE _ Hoilow Stem Auger COMPILED BY SY
DATUM _Geodetic DATE 29.12.88-2912.38 CHECKED BY EYC
OYNAMIC CONE PENETRATION
SO0 PROFILE SAMPLES - w T
£, 2 RESISTANCE PLC 2—- ALASTIC nrglrs%?s Liate _ & REMARKS
51, a |3 B 20 40 B0 B0 100 HMT oumy  UMT| E D &
S0 W 3 i Zz We w w_ | = GRAIN SIZE
ELEV DESCRIPTION & % o 2 % % g SHEAR STRENGTH kPa - Z DISTRIBUTION
DEPTH é =5 ﬁ: = 8 & § 0 UNCONFINED + FIELD VANE 'Y %)
51 < £ |Z°] & |e QUICKTRIAKIAL  LABVANE WATER CONTENT (%)
393 8 L 20 40 60 80 100 10 20 a0 xNm' |GR SA St CL
040 ASPHALT 300mm S
Crushed Granular 200 mm P
sand and gravel FILL 5
3229 oy 323 "
0.8 Dense, brown Fine SAND, trace s
gravel C 11| ss | 35
damp o |
3221 .
1.5 Compact lo Dense, brown Fine 322 © 0 % w0
SAND, trace siit 2 58 L]
damp
o
3 55 40 321
3208 o
3.1 Dense, brown medium-fine SAND
damp 4 | 85| 38
320
3188 ¥ 318
4.7 arey E) 88 48 h
saturated
3183
53 Very Dense, grey SILT, trace to 1
some fine sand 318
wet
172 8|85 | 115
6.4 END OF BOREHOLE @ 64 m
NOTE: Water Lavel @ 4.7 m Upon
Completion
" 3. 3 Numbers refer to . 3% STRAIM AT FAILURE

Sensitivity



Mgﬁ?&égnun Foundation Oesign

Ontario
RECORD OF BOREHOLE No 98-02 1 QF 1 METRIC
W.P 363-54-00 SITE: 33-393 LOCATION E-§ Ramp, 4810994N.227708E CRIGINATED BY _sw
oIsT 2 HWY 7&38 BOREHCLE TYPE__Hoilow Stern Auger COMPILED BY __sSY
DATUM _Geodetic DATE 2512.98 - 20.12.98 CHECKEL BY EYC
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES w
Bl = RESISTANCE PLOT == pagTic NATURAL igup £ | REMARKS
2 g umrr MOISRRE S T £ 5 &
51 @ g sl @ 0 4 80 30 40 CONTENY 22
= ) b= GRAIN SIZE
g|%]| wi 3 |2E| & |SHEARSTRENGTH «Pa e v " 3
ELEV LESCRIPTION clgle ] 2lzg| E O — DISTRIBUTION
SEPTH |3 & > |2 | £ |© UNCONFINED + FIELD VANE y )
£l Z |EC1 @ | e QUCKTRIAXAL < LABVANE WATER CONTENT (%)
ana s u 20 40 60 80 100 10 20 30 kNim' |GR SA Si GL
001 ASPHALT 320 mm P
Crushed Granular 200 mm e
3233 A
8.5 Dense brown, sand and gravel FILL
damgp 323 Q
55 31
3223 ; o
15 Compact to Dense, brown Fine
SAND, trace sil 12 88| 18 322
damp
o) o &7 13 ¢
3 S8 38
3z1
‘ [#)
4| 85 | 48
320
3191 o
4.7 Very Dense, brown medium-fine 5| 83 59 318
SAND
wel
| 31830 e 4
55 grey, trace graval
saturated 318
8 S5 57
317.3

8.8 END OF BOREHOLE @ 6.6 m
NOTE: Water Level @ 5.5 m Upon
Completion

EXPRESS. 33-393 GPJ EXPRESS.GDT 24/08/99

+ 3‘ 3 Numbgr_s refer o 3% STRAIN AT FAILURE
Sensitivity



EXPRESS. 33-393.GPJ EXPRESS GDT 24/08/39

inis .
%a"fslégr?;uon Foundation Design

Qntario
RECORD OF BOREHOLE No 98-03 1 OF 1 METRIC
Wy P, 363-94-00 SITE: 33-353 LOCATION E-S Ramg, 4810999N 227697E CRIGINATED BY sw
DIST 2 HWY 7&8 BOREHOLE TYPE _ Hollow Stem Auger CCMPILED BY sy
DATUM Geodetic DATE 29.12.58 - 29.12.98 CHECKED BY EYC
$OIL, PROFILE SAMBLES |4 w  [BENAMIC CONE PENETRATION
8, 2 - suasnic MM auip g § REMARKS
5« G35 8|2 % e e w0 | Ggmr o £o s
I & £l =z . L W w w, S Y| GRAIN siZE
o ] o = g .
ELEV ESORIPTION Sio| & | 32|25 & [SHEARSTRENGTHkPa : % | bISTRIBLTION
CEPTT |3 = > 128 = |o UNCONFINED + FIELD VANE Y %)
512 2 [°] O |e QUCKTRIAXIAL < LABVANE | WATER CONTENT (%)
3239 w 20 43 80 B8O 100 10 20 30 kN/m' [GR SA S oL
0.0 ASPHALT 310 mm Y
Crushed Granular 200 mm i
Comnpact, brown sand and gravel
FILL 5
4 N
amp N \ 55 [ 24 323
322.4 v o
1.5 Compacttc Very Dense, brown 3 i
Fine SAND, trace siit 2 g8 26 322
damp
o 0 93 7 0O
1| 55§ 32
321
o]
4 | 55 42
320
o
319.0 5] 85! 74 315
48 Densea to Very Dense grey, SILT,
trace fine sand
: o 18
wet to saturated s o 10 ! o) 82. 2
318 :
317 -
7] 55 | 48
318.8 i
73 ENDOF BOREHOLE@7.3m
NOTE: Water Level @ 5.5 m Upon
Compietion

3 2 Numbers refer ko o 3%
. Sensitivity STRAIN AT FAILURE



EXPRESS. 33-303.GPJ EXPRESS.GDT 24/08/39

ivinistry of
@ Transportation Foundation Dasign
Ontano
RECORD OF BOREHOLE No 28-04 1 OF 1 METRIC
WP 363-84.00 SITE: 33-393 LOCATION E-S Ramp, 4811017N, 2278658 ORIGINATED BY _sw
DIST 2 HWY 7&8 BOREHOLE TYPE _ Hallow Stam_Auger COMPILED BY __8Y
DATUM _Geodetic DATE 29.12.98 - 28.12.98 CHECKED BY £YQ
$OIL PROFILE SAMPLES | o W |RYNAVIC CONE FENETRATION CATURAL EMAR
[N =z FLASTIC O ctuRe  @Uil = KS
2 o LIMIT umt| £ 5 &
= W < & @ 20 40 60 80 100 CONTENT z L
21l L1822 = e W w w | 38 | crawsze
ELEV DESCRIPTION E; uE] by 2 g g 8 SHEAR STRENGTH kPa A N DISTRIBUTION
BEPTH 15 = > |28 £ [© UNCONFINED + FIELD VANE Y %)
£z 2 |E°| B |e QUCKTRIAXAL = LABVANE WATER COMTENT (%)
— w 20 40 60 8 100 1 20 20 ki 1GR sA s cL
0.0 ASPHALT 170 mm X,
Crushed Granular 200 mm
Compact, dark brown sandy silt to
silty sanc FILL
d ; 323 1
=me v | s | 1s
Very lcose %% a
S5 2
& 2 322
Eh
321.5 BNt o
23 Dense to Very Dense, brown
medium-fine SAND, trace silt and 388 | a2
gravel 321
damp o 7 &8 0 0
4 58 83
326
)
5 | s§ | 100 e
318 -
317.7 A4 d
£.1 Very Dense, grey Silty Fine SAND 5| S5 a0
saturated
3168 317
7.0 Hard, grey Silty CLAY #”
rrioist ‘A
. ol § 0 3 89 37
w1 7 58 100 B
315.8 . 318
80!  END OF BOREHOLE @ 6.0 m
NOTE: Water Levet @ 6.1 m Upen
Complation
+3. . 3. Nurmnaers refer to o 3% STRAIN AT FAILURE

Sensitivity



EXPRESS. 33-383.GPJ EXPRESS.GDT 24/08/9%

Minstry of ;
Transportation Foundalion Design

Ontario
RECORD OF BOREHOLE No 98-05 1 OF 1 METRIC
W.R, 363-94-00 SITE: 33-393 LOCATION £-5 Ramp 4811017N,227632E ORIGINATED BY sw
DIsT 2 HWY 7&8 BOREHOLE TYPE__Holiow Stern Auger COMPILED BY __ sy
DATUM _Geodetic DATE 20.01.89 . 20.01.9% CHECKED BY EYC
DYNAMIC CONE PENETRATION
81 g MOISTURE -
51 e R g1 @ 20 40 60 B0 100 [VMT courpyr LT z g &
=i i = = = We w w, GRAIN SiZE
ELEY. DESCRIPTION cl2l e | ZIEQ| 2 [SHEARSTRENGTHkPa e | bisTRIBUTION
BEPTH s|s1 F > 36| & | UNCONRNED + FELD VANE v o
E z L 4 “1 & | e quckTRAxiAL ¢ LABVANE | YWATER CONTENT (%)
3238 ul 20 40 &0 80 100 10 20 30 w/m' IGR SA S1 CL
20 ASPHALT 160 mm 41 42 16 0
Crushed Granular 350 mm ALIGER
Compact, brown sand and graval
FiLL
3228 323 5
X g;rggact. brown medium-fine 5 55 25
damp o
2 ) 88 18 322
’ 321
0
3 55 24
320
) | ] Q 12 77 11 0
7471 T T Very Dense, some gravel 4 | €8 51 319
damp ]
318.4
53 Hard, grey Silty CLAY, occassional
wet sand seams o
moist 318
& H——t— | 225 |0 5 55 40
54188 | 32 | ; ) 585 kPPa
317 i
Y 5
4 -~ & 55 38 g
3157
81 END OF BOREHOLE @ 8.1 m
NOTE: Water Level @ 7.5 m Upon
Completion
3 3. MNumbers referto .y 3%

+ i STRAIN AT FAILURE

Sensitivity



Mirsistry of e
Transportation oundation Design

Ontario
RECORD OF BOREHOLE No 98-06 1 OF 1 METRIC
WP 363.94-00 SITE: 33-383 LOCATION E-S Ramp, 4811028N 227605E ORIGINATED BY sw
DIST 2 HWwWY 738 BOREHOLE TYPE _Holiow Stem: Auger COMPILED BY sY
DATUN Geodetic DATE 20.01.99 . 20.01.99 CHECKED BY EYC
OYNAMIC CoNE PENETRATION
SOl PROFILE SAMPLES u )
@m 7 RESiSTANCEPLOT_a*_ suasic SALRAL  Liouin - REMARKS
= a |23 3 20 40 60 80 10 [T oowen  CMT 3 8 &
g ;
218l w| 35 |25| 8 [siEarsTRENGTH WPa e " vl T3 | CRANSZE
ELEY DESCRIFTION 121 e | Z]|z22| E b e DISTRIBUTION
DEETH =15 b > | 38| < |© UNCONFINED + FIELD VANE v %)
E1= z|g° G | QUOKTRAXIAL % LABVANE | WATER CONTENT (%)
3935 & 20 40 80 B8O 100 1w 20 30 Wi |6R SA St oL
0.0 ASPHALT 250 mm
Crushed Granular 500 mirn \(.’\.<
5 323
3928 el 2
08 Cornpact, brown medium fine o
SAND 1185 | 10
322 L
2188 | 15
(%]
3|88 | 2 321
| 3041 ]
31 Denssa
320
| s8] @ 1378 8§ 0
4.0 trace to some gravel 4} 85 36
camp
319
318.2 ] b 0 28 44 28
53 :auri\:.tgrey Silty CLAY ;/ 5 | 55 a0 318
’ 317
ok | 224 {0 5 55 40
35 | 42
550 kPa
346
o
Tl 7l ss | 34 315
314.7
8.8 END OF BOREHOLE @ 88 m
NCTE: No Free Water @
Completion
=]
o4
g
-
™~
| 5
' Q
]
%]
L
14
0.
<
]
=
[+
=)
3]
ol
b
)
L)
o
n
w
o
0
>
ur
w3 3. Numbers refer to 3% STRAIN AT FAILURE

Sensitivity



EXPRESS. 33393 GPJ EXPRESS.GDT 24/08/98

Ministry of
Transpartation Faundation Design

Ontano
RECORD OF BOREHOLE No 98-07 1 0F 1 METRIC
WP, 363-94-00_SITE. 33-383 LOCATION E-S Ramp, 4611039N 227583E OCRIGINATED BY sy
DIST 2 HWY 738 BOREHOLE TYPE _ Hollow Stern Auger COMPILED BY __sv
DATUM _Geodetic DATE 21.01.89- 210199 CHECKED BY EYC
DYNAMIC CONE PENETRATION
S0IL PRCFILE SAMPLES x W BesisTANCE pLD?-a__ NATURAL REMARKS
Fwl 3 FLASTIC oenige  tlauol |
51, A EY: g 2 40 60 80 100 [T ogmag  WMT 5D £
b El z - W, =2 GRAIN SIZE
Fiwi w 2 | g E 5 ¢ w W, z
ELEV DESCRIPTION o uE:: a 2 (g % ] S_HEAR STRENGTH kPa ‘ DISTRIBUTION
DEPTH é = t > 8 o d>: 2 UNCONFINED + FIELD VANE Y %)
Bl= Z JEY| U e QUICKTRIAXIAL < LABVANE | VWATER CONTENT (%)
323.3 ul 20 40 80 80 100 10 20 30 kNim* [GR SA SI CL
0.0 ASPHALT 178 mm K
sand and gravel FILL 400 mm x 323
Compact, dark brown to black
medium-fine sand FILL, trace
gravel @
moist 11 88 a7
321.8 322 o
1.5 Dense, brown medium SAND, trace
gravel 2| 8% 27
damp
321 ©r 0 85 5 0
3 S5 43
9]
4 85 45
8198 _ 320
35 wet to saturated
[*]
S 55 47
3188 319
4.4 Hard, grey Sitty CLAY il o
molst e | ss | es
g7 318
¢
Y
Py
Nt i 232 [0 4 51 a5
7188 | 85 Ny = 573 KPa
]
’; 316
3155 o 0 48 44 8
7.8 Compact, grey SILT, trace sand 4 55 28
wet
315
L Y
87 saturated h
o]
314
g S
313.7 & 2
8.6 END OF BOREHOLE @ 9.6 m
NOTE: Water Level @ 8.7 m Upon
Completicn
L
" 3. _ 3. Mumbers refer to oy 3% STRAIN AT FAILURE

Sensitivity



%i’an;lssggr?;tion Foundation Design

Cntaria
RECORD OF BOREHOLE No 98-08 1 OF 1 METRIC
W.P. 363-94-00 SITE: 33-393 LOCATION £-5 Rarnp, 4811048N, 3275608 CRIGINATED BY _sy
DIST 2 HWY 7&8 BOREHOLE TYPE __Holiow Stem Auger COMPILED BY _ sy
DATUM _Geodatic DATE 20.01.99 - 20.01.98 CHECKED BY EYC
SOIL PROFILE SAMPLES | o uy  [SYRAMIC SONG PENETRATION
u E = piastic MATURAL L onp = REMARKS
-0 i} Lir | MOSTURE "o ol T
5| o g S5 8| m ® e o o M 28
SHE] b gl z Wy w w | GRAIN SIZE
ELEY OESCRIPTON Sle & | 2 |2g]| 2 [SHEARSTRENGTHKkPa ) 2 | psTRIBUTION
DEFTH Ef: =] ﬁ > 8 o g € UNCONFINED + FIELD VANE Y (s)
B1= 2 [EC] U e queKTRIAXAL < LABVANE | WATER CONTENT (%)
1230 w 20 40 60 BO 100 10 20 30 kNim' |GR SA SI CL
0.0 ASPHALT 215 mm
sand and gravel FILL 385mm
Densa to Very Dense, dark brown
to biack cobbly sand and gravel )
FiLL ¢
damp 188 | 56 322
9]
321.2 2 38 46
1.8 Dense, brown medium-fine SAND [ 321
damp
a
3 3 32
320 T 0 8 15 0
41 88 30
319
318.7
4.3 Hard, grey Silty CLAY, ocgassional ’
silt partings Op——o G 3 60 37
moist ok s | ss 50
Ae 318
7 Yy | 317 5
368 ¥ 35 24
84 Compact, grey SILT, trace sand
saturated
318
o ¢ 55 45 0O
8 58 14
315
314
[
g 85 18
3134
96! ENDOF BOREHOLE @S.6m
NOTE: Water Level @ 87 m tUpon
Completion
(=2
&9
o
=
&
-
o
4
o3
w
i
[id
o
=
]
=
n
@
o3
et
1
o
o
1_ v
> ul
. id]
o4
5
+3' . &, Numbers refer to ;‘)3% STRAIN AT FAILURE

Sensitivity



EXPRESS 33-383.GPJ EXPRESS GDT 24/08/99

Minustry of
Transpartation

Foundation Tesign

Ontang
RECORD OF BOREHOLE No 98-09 1 OF 1 METRIC
W.P. 363-94-00 SITE: 33-393 LOCATICN E-S Ramp, 4811063N,2275306 ORIGINATED BY sY
oIsT 2 HWY 788 BOREHOLE TYPE _ Hollow Stern Auger CCMPILEE 8Y __ Sy
DATUM _Geodetic DATE 20.01.89 - 20.01.88 CHECKED BY EYC
DYNAMIC CONE PENETRATION
Ly
50IL PROFILE SAMPLES o W (RESISTANGE PLOT MATURAL - REMARKS
W o 4 PLAETIC | oemipe  HIGUID T
e w |21 8 20 40 60 80 100 BMMT O ey T B &
§ gl 93 gl z ‘ . L . : w, w w |3 g GRAIN SIZE
ELEV DESCRIPTION o g T 2 23 E SHEAR STRENGTH kPa ) DISTRIBUTION
DEPTH é 5 E > 8 é § ) UNCONFINED + FIELD VANE 'Y %)
E1° 2 JEC| @ {e QUCKTRIAXIAL - LABVANE | WATER CONTENT (%)
3224 w 20 40 &0 80 100 1 0 3 kNm' |GR SA S CL
0.0 ASPHALT 175 mm
sand and gravel FILL
Compact to Dense, dark brows to 322
black cobbly silty sand and gravel o
FILL
damg 1188 37
3207 32 ?
1:? Compact to Dense, brown 2 58 e
medium-fine SAND
damp o
3l ss | a 320
318.5
2.8 Very Stiff, brown Silty CLAY ¢ | 0 3 B2 35
1L 4 SS 17
3.4 arey 319
maist s
" o)
51 88 | 17
078 318 -
4.8 Compact to Very Dense, grey SILT, "
trace sand 8 S5 22
moist
317
o g 37 80 3
T 85 50 116
Y VU Y
67 saturatad
315F
81 8BS | 58
314
&}
g 88 57 313
312
o
10 S5 55
311.2
12| ENDOF BOREHOLE@ 11.2m
NOTE: Water Level @ 6.7 m Upan
Completion
+3 .3 Numbers refers 1o 5 3% STRAIN AT FAILURE

Sensitivity



EXPRESS 33.333.GPJ EXPRESS.GDT 24/08/98

Ministry of
Transpontation

Foundation Design

Ontarie
RECORD OF BOREHOLE No 98-10 t OF 2 METRIC
WP 363.94-00 SiTE: 33.393 LOCATION E-8 Ramp, 4811077N,227500E ORIGINATED BY _sSy/sw
DIST 2 HWY 7&8 BOREHQLE TYPE _ Hollow Stem Auger COMPILED BY =i
DATUM _Geodetic DATE 21.01.88 - 05.02.99 CHECKED BY EYC
“TOYNAMIC CONE PENETRATION
PROF PLES 1]
SOl ILE SAMPL Bl 2 RESISTANCE PLm’a_ pastic MTURAL g = REMARKS
=
5| o [$5] @ 20 40 80 B0 100 {MT oogag  WMT %% &
21U w = E] % Ve w w, GRAIN SIZE
ELEY DESCRIFTION Slal g | Z|28] 2 {SHEARSTRENGTHKkPa et O iy
DEPTH 213 e > 28] £ |0 unconaneD + FIELD VANE ¥ (50}
Ele 2 [ @ |e quokTRIAKAL x Lasvang | WATER CONTENT (%)
1918 i} 20 40 60 80 100 10 20 30 kwm' |GR 38 8 CL
0.0 780 mm ASPHALT e
sand and gravel FiLL 610mm X}}ﬁ(_
Compact, dark brown to black S
cobbiey sand and gravet FILL P 321
o
0 1 | ss | 2o
[
R
L
Lo ’
3200 Wy 2| 8s | 19 320
18 Compact, brown Medium SAND
damp
Qa
318.2 3185 | 2
26 Hard, grey Silty Clay h 319
moist
"
Silt Seam B 220 | O 41 49 40
7 4| 55 | 49 318 313 kPz
i
3175 7 h 4
43 Dense to Very Dense, grey SILT,
trace gan o 0O 32 80 8
wet b saturated 5] 85 | 58 317
316
o
6| ss | 48
315
i [
7| ss | 88 314
313
372 - | o
8.2 occasional saturated sand seams s ss 25
312
3 2
9] 85| &
310
5]
10 S5 | 120
308.0 aca
123 Hard, grey Silty Clay
motst
108 ; { 0 3 57 40
ss | 78
i%g
WA
) 307
L8
58 | 108
306

Continued Next Page

+3 .3 Numbers referto

L] 3%
Sensitivity h

STRAIN AT FAILURE



EXPRESS. 33-383.GPJ EXPRESS GDT 24/08/98

@ Miristry of
Transpartathion

Foundation Besign

Ontane
RECORD OF BOREHOLE Neo 98-10 2 0OF 2 METRIC
WP, 363.94.00 SITE. 33-363 LOCATION E.5 Ramp, 4811077N 227500E ORIGINATEDR 8Y _syisw
DIST 2 HWY 78&8 BOREHOLE TYPE_ Mollow Stem Auger COMPILED BY __ sy
DATUM Geodetic DATE 21.01.98 - D5.02.99 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SCOHL PROFILE SAMPLES 3 W |RESISTANCE PLOTE._— \ NATURAL - REMARKS
Eul| & f;w‘:frm wosture  MEURl T
51w 9 g gl & 0 40 BD 80 G0 CONTENT g % &
S g4 = z W w i, GRAIN SIZE
ELEV SESCRIPTION SlE|l 4| 2|28 2 [sHEARSTRENGTHKPa : 2 | sTRBUTION
BEPTH z13 c > |2 8| = |o unconsneD + FIELD VANE ¥ %)
i< ER:: “1 I | e QUICK TRIAXAL LAB VANE | WATER CONTENT (%)
o 20 40 60 BO 100 W0 20 30 kNim' IGR SA St oL
. A
}:’Zr;‘tgrey Siity CLAY ] 13| ss 84
305
304
i
ss | 58
o3
¢ 302
‘/,
4
o
yoL 3™
i )
s | s | T
o 300
//
7
7% 298
|
’/
- 298
4]
ss | 15
297
295
2947
271 Very Dense, grey Sandy SILTTILL
damp "
171 88 | 118
b 294
L
283
|
le 292
291.2 LR i o 131074 e ) “
308  ENDOF BOREHOLE @ 30.6 m
NOTE: inferred water level @ 4.3 m
No Free Water @ Completion
3 3 Numbers referto

Sensilivity

i 3% STRAIN AT FAILURE



Ministry of ) .
Transporiation Foundation Design

Ontaria
RECORD OF BOREHOLE No 98-11 1t OF 2 METRIC
WP, 362-94-00 SITE; 33-393 LOCATION E£-S Ramp, 4811094N,227458E ORIGINATED BY _sw
DIST 2 HWY 7&8 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY __ sy
DATUM Gaedetic DATE 21.01.89-050289 CHECKED BY EYC
DYMAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANGE FLOT = e NATUAL | remarks
R by - MoistuRe  HEUR o T
- AR M 4 BO B0 foC CONTENT £8 &
=15 u 2] z w, w w, =] GRAIN SIZE
ELEY DESCRIPTION Sla| g | 2 (28] 2 [SHEARSTRENGTH kPa et = | DisTRIBUTION
PERTH 2|2 z > |2 &| £ |o UNCONFINED + FIELD VANE Y (%
== Z [ @ |e QUCKTRIAXIAL » LABVANE WATER CONTENT (%)
3208 & 20 40 80 80 100 10 20 30 kwim' 1GR sa st cL
t.c TOFSQIL, 200mm I WATEE
sand and gravel FILL hUGER ;
damp H
; 320 -
| ss | 8
3181 o
1.5 Compact to Dense, brown Medium 319
Fine SAND, trace to some gravel 383 12 19
dame
=]
4 ss #
- 318
[¢]
5188 | 26
37
316 o
8| ss | 38
a5 ]
PR R R Y
: 315
..E ) 0 8 5 ©
74185 | 33 - :
= 314
3138 =
7.0 Very Dense, grey SILT, race sand
saturated
313
8| gs |00
312
i 17 84 8
9| 88 | 100 ’
311
310 2]
10} S8 g3
306.0 a
116 Hard, grey Sifty CLAY A 308
moist el
o e
Q ,:‘_ 5
3 11| 85 | 53
3 ¢ 308
>— b
8 154
w i
I ek
& y
i ey 307
g e v 2435 lago kPa
& 7 12| 85 | 50
o e
o) Ly
§ fei 306
@
b e
% oL o i 219 |0 0 48 32
i s ss | 82
& s 305 403 kPa
5 :
w
Conbnued Next Page
<33 Numbers refer o oy 3% STRAIN AT FAILURE

Sensitty



EXPRESS. 33-393.GP3 EXPRESS.GDT 24/08/98

Ministry of . .
Transportation Foundation Design

Ontaro
RECORD OF BOREHOLE No 98-11 2 OF 2 METRIC
W.P. 363.04.00 SITE: 33-353 LOCATION E-S Ramp,_4811094N,227458E ORIGINATED BY _sw
DIST 2 HMWY 788 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY sy
DATUM Geodetic DATE 21.01.98- 0502 99 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W IRESISTANCE PLOT NATURAL REMARKS
Wt = PUSTIC poetore Houl| &
-~ w [T2] B 20 40 60 80 100 [UMIT ooy UMT| 5 @ &
Slel Ll Y|22] 2 i W w w | 2% | oransize
ELEV DESCRIPTION x % i - % % 2 SHEAR STRENGTH kPa ) DISTRIBLTION
DEPTH 2|3 & | > |Z8] £ [© UNCONFINED  + FIELDVANZ Y %)
51 Z €] I |e QUCKTRIAXIAL > LABVANE | WATERCONTENT (%)
i 20 40 80 80 100 0 20 30 kNim' IGR SA S CL
Hard, grey Silty CLAY
304
ss | so
27 303
5 2
s 88 1 70 302
, am
0
18] 58 | 36
]
300
(8]
ss | &2 289
//
1 298
87 i
¥ 18| 55| 88
297
b
1 i
296.0 G
24.8 Very Cense, grey Sandy SiLT TiLL 296
darmp il
"
Irl- 285
N [
Mli1e]| s5 | 138
7 284
W
253
'
Al
T 292 -
2916 b [ 20| sspormsmm
280 END OF BOREHOLE @ 29.0 m
NOTE: Water Level @ 3.1 mon
0202199
+3' o3 Numbers refer to e 3% STRAIN AT FAILURE

Sensitivity



Mintstry of Faundati
@ Transpartation oundation Design

Qniario
RECORD OF BOREHOLE No 98-12 1 OF 2 METRIC
WP, 363-04-00 BITE: 33-393 LOCATION E-S Ramp 4811142N 227407 ORIGINATED BY sw
DIST 2 HWY 7&35 BOREHOLE TYPE_ Holiow Stem Auger COMPILED BY __ sy
DATUM Geodetic DATE 06,0299 - 06.02.99 CHECKED 8y EYC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W
E @ 2 RESISTANCE PLOT_E’_‘_ BLASTIC NTSI:TTJ;;LE uque| £ REMARKS
5 . Q g 4 7 » 60 80 100 UMIT S ONTENT LIMIT g % &
= 1 =1 E Z W w v, GRAIN SIZE
ciev DESCRITION Tlg| | 2|20 2 [SHEARSTRENGTHKPa S 2 | psTRIBUTON
DEPTH é = e > 8 o § O UNCONFINED + FIELD VANE 'Y )
Bl z g Ol @ | QUICKTRIAKIAL x LABVANE | WATER CONTENT (%)
398.1 i 20 40 (=] a0 100 10 20 30 Wim' |GR SA 8 oL
o.0 sand and gravel FiLL 500 mm 319
Densa, dark brown to black sandy
sift FILL
maoist a
1 S5 46
318
3178 o
1.5 Dense to Very Dense, brown
SAND, some gravei 2| 88 a7
damp o
37
Do o
] 3 58 88
o O
o
"o 55 56 316
3156
335 Fine SAND
saturated
33
3147
4.4 Hard, grey Silty CLAY o
moist 4 5 a5 a3
314 7% 1
2 5 | TW
f
33 Q
Al 7 88 56
//
ey
% 3z
-,
iz 3N
7 310 .
¥ 8 55 59
47 308
~
308
‘/
1
3 % 307 ()
] bt s | ss | s
g o
™ -
a8
4] 306
5]
n
ELF
fid
L
i
5 305
[
g A
g Ao
w [}
B [ 5%
) A 304 %
] ]
@ v S5 | 56
4 ¥
o,
x
i
Contnied et Peae +3 3. Numbermreferto 3% groa AT RALURE

Sensitivity



EXPRESS. 33-383 GPJ EXPRESS GOT 24/06/99

Ministry of
Transportation

Feoundation Design

Critario
RECORD OF BOREHOLE No 98-12 2 OF 2 METRIC
WP, 3683.94-00 SITE 33393 LOCATION E£-5 Ramp, 4811142N 227 407E ORIGINATED BY 3w
DIsT 2 HWY 7&8 BOREHQOLE TYRE _ Hollow Stem Augar COMPILED BY SY
DATUM _Gecdetic DATE 06.02.89 - 06.02.99 CHECKED BY EYC
SOIL PROFILE SAMPLES | o w RIS CONE FENETRATION
W, = PLASTIC NT&?TTJ‘;LE Licuio £ REMARKS
5 . R 21 & 20 4 60 a0 100 |[UMT goyree LT = o &
ol & L] 8 2l z W w w | = GRAIN SIZE
ELEV DESCRIPTION & % g 2 % % 8 S.HEAR STRENGTH kPa D S 2 DISTRIBUTION
DEFTH 13 [ > |2 &| £ | UNCONFINED + FIELD VANE ¥ %]
e 2 [E°| § [e auekTrRiAXAL -« LABVANE | VWATER CONTENT (%)
w 20 40 &0 80 100 18 20 20 kNim® |GR SA SI oL
303
Hard, grey Silty CLAY
302
A 301
[#]
ss | s7
300
o 298
s
7 298 .
b1z | ss |53
o
¢ 287
iy
296.2 7% o
22.8 Very Dense grey, Sandy SILT TILL T ESTOTZamm
damp 1 296
"
L
! 288
I [ TS s T s imm o B 42 48 2
L
254
2930 Wl 1 [75 T 55 hosomin °
81 END OF BOREHOLE @ 26.1m
NCTE: No Free Water @ !
Completion
iy 3%

- 3. Numbers referto

Sensitivity

STRAIN AT FAILURE

el



Ministry of . .
Transportation Feundation Design

Ontario
RECORD OF BOREHOLE No 98-13 1 OF 2 METRIC
wWR 363-94-00 SITE; 33-393 LOCATION £-5 Ramp, 4811188N 227370£ CQRIGINATED BY _sw
DIsT Z HWY 748 BOREHCLE TYPE  Hollow Stem Auger COMPILED BY sY
DATUM _Geodetic [DATE 07.02.88 . 07.02.99 CHECKED 8Y EYC
DYNAMIC CONE PENETRATION
SQIL PROFILE SAMPLES > W IRESISTANCE PLOT NATURAL REMARKS
i 4 PLASTIC Llauip =
221 9 it MOSTURE - Faur = &
51 REEI 20 4 60 80 o0 CONTENT z2 GRA&
=z w; IN SIZE
T8l w| 3 |ek| & [sHEAR STRENGTH kPa " v i -
ELEV DESCRISTION |21 | £ (28] & ———st DISTRIBUTION
DEFTH {31 7| > 38| £ | UNCONFINED  + FIELD VANE ¥ )
517 Z &Y L | QUCKTRIAXIAL > LABVANE WATER CONTENT (%)
1205 G 20 40 BC B0 500 0 20 30 ktm' |GR SA Si oL
0.0 Dark brown siity sand FiLL, some
gravel, topsoll seam
3204
3187
08 Compact to Very Dense, brown %
gravelly sand FILL
maist
9 43
1 S35 55
318
o)
2 58 24
{ 317
316.7
38 Dense, brown, Fine SAND, trace to o
some grave!
wet to saturated a
316
i o
o3 S8 36
RN
4 315
¥
o
Qalss| a
@ = 314
. o
B
@
313
o q ‘ ‘
5 =] 48
o
P
-o 312
o |
311.3 . a
8.2 Very Dense, grey SILT )
saturated &1 55 [ 52 1 411
— 310 :
-
308
21}
&
& 308
&
=
0o
o
A
w 307
¥
o
4
i
o | 3081
a 143 Hard, grey Silty CLAY 306
e moist
t'?
3]
(]
(Cg ’ 2]
i i R e 05
o Lot
> g
] i 1
Continued Next Page
+3. ) 3_ Numbers refer io i1 3% STRAIN AT FAILURE

Sensitivity



EXPRESS. 33-383 GPJ EXPRESS.GDT 24/08/9%

@ Ministry of
Transporation

Foundation Dasign

Sensitivity

Ontaric
RECORD OF BOREHOLE No 98-13 2 OF 2 METRIC
WP, 363-94-00 SITE: 33-293 LOCATION E-S Ramp,_4811188M 227370E ORIGINATED BY sw
DIST 2 HWY 7388 BOREHOLE TYPE _Hoilow Stam Auger COMPILED BY __sY
DATUM Geodelic DATE 07.02,98 - 07.02.89 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES it}
g wl 2 RESISTANCE PLOT = PLASTIC mg%.;z veuo| |k REMARKS
51 @ g & 2 20 4 80 &0 100 UMIT  conTent  UMIT[ 3 g &
e i T = E|l = W w w | 7 GRAIN SIZE
ELEY DESCRIPTICN s{2i g | 2 [2g| 2 [SHEARSTRENGTHKPa e = | pisramunon
BEPTH E1Z21 2| 5 [358]| £ o UNCONFNED -+ FIELOVANE ¥ (35)
I 2B D1 @ | e QUCKTRIAXIAL = LABVANE | WATER CONTENT (%)
w 20 40 80 B30 100 10 20 30 kMNim® |GR SA S oL
Hard, gray Silty CLAY 1
sty o 304
e
e
4 303
'y
1
- ol
]
. . 1 o)
18.3 trace imbedded fine gravel ’ : 8 ss 80 302
7
o
]
A
300
4
2090 205
215 Very Dense, grey Sandy SILT TILL 1t
damp i
"
i 298
L = SETOOrTOOR o 8 37 53 2
| 297
L
1 i onw AT 296 G
i
4 295
+
N =]
2945 /| TT SOl SRV faal a3
260! END OF BOREHOLE @ 26.0m
NOTE: Water Level @ 6.4 m an
02/02/89
+3, 8, MNumbersreferto 3% crpany At FAILURE



Ministry of Foundation Design
Transpotiatioh

QOntana
RECORD OF BOREHOLE No 98-14 1 0F 2 METRIC
W.P 363-94-00 SITE: 33.383 LOCATION £-S Ramp, 4811287N 227344E QRIGINATED BY sy
DIST 2 HWY 788 BOREHOLE TYPE _ Holiow Sterr Auger COMPILED BY _ sv
DATUM _Gecdetia DATE 06.02.89 - 06.02.99 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E " Z RESISTANCE PLOT&_ PLASTIC nTgISUTTJ’;LE vaupl & REMARKS
= n 221 8 2 40 60 80 00 BT Ceourenr UMTE S O &
SIFl w18 2E! = T e e we w w { 9% | crANSIZE
ELEV SCRIPTION o B ?18g g SHEAR STRENGTH kPa A DISTRIBUTION
BERTR DE 13| F 1 > |28 £ | UNCONFINED  + FIELD VANE ¥ o
B Z |2°| © |e cUCKTRIAXIAL x LABVANE | WATER CONTENT ()
3948 u 20 40 80 80 400 10 2% 30 kiem' |GR SA S CL
Q.0 Compact, dark brown sand and 8 47 24 29 O
gravel FIEL S&% 1 RUGER
% 324
323.4 3
1.2 Very Dense to Dense, brown sand 25
Fil_L, trace to some gravel 323
damp to moist
]
o - 322
%
s}
2 S8
321
; 320
2
! 3189
o
318.2 3 88
6.4 Dense to Very Danse, grey Fine 318
SAND, trace to some grave!
; damp
f 317
316
I 4 .
g1 saturated
4 88
315
314
313
g o
Bl 31241 5 35 20
AL Very Dense, grey SILT, trace to 312
some fine sand
E saturated
]
"
i
e 31
o
4
[}
-
o
0
§ 310
o
i @}
: @
X 1]
i 209
o
*
)]

Cantinued Next Fage
+2 3 Numbarsieferto 3% grp o At FAILURE
Sensitivity



EXPRESS. 33-383.GPJ EXPRESS.GOT 24/08/98

@ Mimistry of
Transportation

Foundation Design

T Sensitivity

& STRAIM AT FAILURE

Ontario
RECORD OF BOREHOLE No 98-14 2 OF 2 METRIC
WP, 363-94-00 SITE: 33-393 LOCATION £.S Ramp, 4811287N,227344E ORIGINATED BY _sv
DIsST 2 HWY 738 BOREHOLE TYPE_ Hollow Stem Auger COMPILED BY 3Y
DATUM _Geodetic DATE 06.02.89 - 06.02.99 CHECKED BY EYC
SOIL PROFILE SAMPLES | o w |SYNAMIC CONE CENETRATION
4] P4 plastic NATURAL g &= REMARKS
E8l 5 umr | MOISTURE - "o £
5. g 1£3| @ 20 40 &0 & 100 CONTENT z2 &
g Sy 2 GRAIN SIZE
ELEY ElE| W | 2[25] @ [SHEARSTRENGTH kPa i " b z
DESCRIPTION =1si & T |25 £ : DISTRIBUTION
BERTH 313 & 5|38 = o uNconmNED + FIELD VANE Y %)
e Z 2P| L e QuckTRIAXAL LAB VANE | WATER CONTENT (%)
] 20 40 60 B0 100 10 20 30 kM |GR SA St CL
308
307.7 o
8.8 Hard, grey Sifty CLAY § S5 55
rmoist %
e 307
e
s
A - 305
o %
L aos
s ]
Al 7 ) ss | 6D
5 304
7
303
a9
]
302
)
%
]
% 301
300.6 ‘
240 Very Dense, grey Sandy SILT TiLL
damp 4 o
B FNS 41 01h Y
I 4 300
.
1 299
k
| 298
287 6 I ECOT7emm y
270 £ND OF BOREHOLE @ 27.0m
NOTE: Water Level @ 6.4 m on
02/02/98
<3 .3 Numberseferto I%



Ministry of
Transpartation

Foundation Design

EAPRESS. 33-383.GPJ EXPRESS.GDT 24/08/98

Ontarig
RECORD OF BOREHOLE No 98-15 10F 2 METRIC
W.P. 363-94-00 SITE: 33.393 LOCATION E-S Ramp, 4811372N 227333E ORIGINATED BY _sw
DIST 2 HWY 748 BCREHODLE TYPE__Hollow Stern Auger COMPILED BY __SY
DATUM _Geodstic DATE 31.12.88 - 31.12,98 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SQIl. PROFILE SAMPLES o W |RESISTANCE FLOT WATURAL E_ REMARKS
Eal & PLASTIC yopemure  UMIDE T
= w [SZ] 8 20 40 80 BO 100 |UMT  comyewr  HMF[ 5 O &
JlEl Lt 2 g gl z i : L : t W w w | 5% | cransis
SLEV. DESCRIFTICN Elg| & | 2{2g| 2 |SHEARSTRENGTHKRa N DISTRIBUTION
DERTH é = t > g el ;: O UNCONFINED + FIELD VANE 'Y %)
1< 2 {g°O] W e QUCKTRIAXIAL  LABVANE WATER CONTENT (%)
3185 = 20 40 40 80 100 10 30 kit JGR SA St CL
0.0 TOPSCOIL 200 mm
Dense, dark grey siity sand FiLL
moist 318
&)
1 88 47
316.8 7 ki
1.7 Dense, brown fine sand FRL 2| s8 45
wet
316.2 3]
23 Dense, motted brown SAND, some 315
- gravel 3 85 41
3156 saturated
2.9 Cgrf{;ga{:h gray SILT and Fine o C 48 52 0
saturated 4 { 88 8 315
3139 314 "
48 Dense to Very Dense, grey
medium-fine SAND 5 S8 30
saturated
313
(8]
§ | Ss | 56 312 j
311 o
7 38 51
310
309.5
8.0 Parg, grey Siity CLAY B - 0 2 58 40
8 88 a2 309
2 308
| 3078 e ] - "
10.7 trace imbedded coarse sand 1
maoist ] 9| S5 | %4
o
; 307
" 273 kPa
ss 35 306
305
o
11 S8 75
[
# 304
(3
Aelq 121 88 50 03
no#
¢
3025
Cantinued Next Page
; 3' . 3. MNumbers refer to 0 3% STRAIN AT FAILURE

Sensitivity




EXPRESS. 33-383.GPJ EXPRESS.GDT 24/08/99

Ministry of
Transportation

Foundation Design

Ontarno
RECORD OF BOREHOLE No 98-15 2 OF 2 METRIC
W.P. 363-94-00 SITE. 33-393 LOCATION £-S Ramp, 4811372N,227333E CRIGINATED BY _sw
DIST 2 HWY 788 BOREHOLE TYPE _ Hallow Stem Auger COMPILED B8Y __ sy
DATUM _Geodetic DATE 37.12.85-31.12.58 CHECKED BY EYC
SOIL PROFILE SAMPLES |, | w |REHaMC R S EIRATION
w S - pLagTic NATURAL - uan £ REMARKS
Eel|l 3 MOISTURE P
K I 2| B 0 40 50 80 1o [MMT O egumenT UMM 2 s
x 2 3
el w g = z Wn w Wy GRAIN BIZE
— SESCRETION 12| ¥ | 2|28] 8 [SHEARSTRENGTHKPa s 3 | peTRBLTION
CEPTH 13| F | 3 |38 £ |0 UNCONFINED  + FIELD VANE Y ()
51 z |z U1 U | e QUICK TRIAXIAL ~ LABVANE | WATER CONTENT (%)
i 20 40 &0 80 100 1 2 30 kim® |oR sa @ oL
16.0 Very Dense, grey Sandy SILT TiLL
dzmp ¥ N
302
L e mosi i °
¥ 3
i
300.1 P T SST s Smm o
184l ENDOF BOREHOLE @ 184 m .
NOTE: Water Levet @ 3.5 m Upen
Compietion
3 3. Numbers referto " 3% STRAIN AT FAILURE

Sensitivity

Y4



EXPRESS. 33-393.GPJ EXPRESS.GHT 24/08/98

Ministry of ,
Transportation Foundation Design

Ontario
RECORD OF BOREHOLE No 98-16 i OF 2 METRIC
W P, 363-54-00 SITE: 33-383 LOCATION E.8 Ramp, 4811404N,237339E ORIGINATED BY sw
DisTt 2 HWY 7&8 BOREHOLE TYPE __Hollow Stem_Auger COMPILED BY SY
DATUM _Geodetic DATE 30,1298 - 30.12.98 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SQIL PROFILE SAMPLES w
E ® 4 [RESISTANCE PLOT NATURAL = REMARKS
W g < PLASTIC \oemupe  UOMIDE &=
,5 w ﬁ § % 8 2? 4'0 SP BP 1?0 LiMiT CONTENT LIMET g % &
i 5 =3 z Wi, w W, GRAIN SiZE
ELEV DESCRIPTION E: % E &4 % % g SHEAR STRENGTH kPa — ‘“""—‘L = OISTRIBUTION
DEPTH z|3 I > |2 4] £ |o UNCONFINED + FIELD VANE ¥ %)
Ble 2 JEC] @ | e QUOKTRIAXIAL « Lagvang | WATER CONTENT (%)
16,4 e 0 4 60 BD 100 10 20 30 kW/m' |GR SA S CL
00 TOPSOIL 200 mm
dark grey to black sandy silt and 318
silty sand FILL =
wet a
317.2 1] A8
1.2 Dense, brown SAND 317
weat fal
2| B8 39
3163
2.5 Veary Stff, grey Silty CLAY T
raist ; 316 et 0 8 57 35
3 35 28
v o
afss ] 9| X a5
5 314
% 5}
313.3 Tl 5 | s 1 28
5.0 Dense to Very Dense, grey Fine
SAND 3
saturated X
o
8 S5 30 312
311
" 0
3108 . 7| 88 | 105
7.8 Hard, grey Sifty CLAY ¥
moist # L
310
2y
309.3 ] o
9.1 Very Dense, grey SAND ] "
saturated g ! g5 | 82 309
3083
10.1 Hard, grey Silty CLAY o
4 308
/ Q
1 91 85 | 75
o
307
,/
jsoe2) ] 57 .
12.2 trace to some imbedded coarse 10! 88 a5 308
sand
moist 2
/) -]
e 305
s ‘
55 81
304
o 5
ol 2] s5 | 303
o

Continued Next Page
ontinue g 3 3. Numbers referto ry 3%

o STRAIN AT FAILURE
Sensitivity



EXPRESS. 33-393.GPJ EXPRESS.GLT 24/08/99

Ministry of
Transportatron

Foundation Design

Ontaric
RECORD OF BOREHOLE No 98-16 2 OF 2 METRIC
WP, 363-94-00 SITE; 33-393 LOCATION E.S Ramp, 4811404N 2273395 CRIGINATED 8Y sw
DIST 2 HWY 7&8 BOREHCLE TYPE _ Hollow Stern Auger COMPILER BY _ sy
DATUM _Geodetic DATE 30.72.98. 30.12.98 CHECKED BY EYC
i DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W {RESISTANCE PLOT NATURAL REMARKS
] x* PLASTIC tiquie =
=8 ] LT MOISTURE = I
5. o |23] B 0 4 60 &0 100 conrsr  UMIT) 5 O &
i 5 E z Wy w W, -2 GRAIN SIZE
ELEV DESCRIPTION 2| 8 Z[288] 2 |SHEARSTRENGTHKPa —— 2 1 DsTRIBUTION
DEPTH 15 = > |26 £ [o unconmneD + FIELD VANE ¥ %)
El= Z JEC| L )e QUICKTRIAXAL - LABVANE | WATER CONTENT (%)
m 200 40 60 80 100 10 20 30 wim' |GR sA S oL
ﬁ;fF
302.0 b
16.4 Very Dense, grey Sandy SILT TILL 302
T T esrstim o
14
A 301
300.0 MAA | SETUE 0 m 200 2,
18.4]  ENDOF BOREHOLE @ 184 m .
NOTE: WaterLevel @ 3.4 m 24 hrs
Aftar Completion
Numbers refer to

£33

Sensitivity

3% SToaN AT FAILURE



EXPRESS. 33-383.GRJ EXPRESS.GDT 24/08/98

@ Mﬂz‘g:‘;ﬂm Foundation Design
Ontario
RECORD OF BOREHOLE No 98-17 1 0OF 2 METRIC
W.P. 363-94.00_SITE: 33-393 LOCATION E-S Ramp, 4811498N 227385E ORIGINATED 8Y sw
DIST 2 HWY 7&8 BOREMOLE TYPE __Hollow Stem Auger COMPILED BY SY
DATUM Geodetic DATE 15.12.68 - 16.12.98 CHECKED BY EYC
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ w ESISTANCE PLOT
A R _ pasTc MOLEAL  Licwo k= REMARKS
51, REER 20 4 8 80 100 PMT oy MTI 5 3 &
ur} = -4 Wi =2 GRAIN 5
Ly ZlE w! 3 ]ag5| C |SHEARSTRENGTHKPa " ” " 2 =
DESCRIPTION Ll ] < Z = = i —_— DISTRIBUTION
DEPTH é 5 t > g & § 2 UNCONFINED + FIELD VANE ‘Y %)
Bl 22O B | e QUOCKTRIAXIAL i LABVANE WATER CONTENT (9%)
504 @ 20 40 60 80 100 10 2 30 k' lGR 84 S L
0.0 TOPSOIL 200 mm Q
Compac! to Dense, dark brown silty ¢
sand FILL, trace to some gravel, 320
occassional cobbles, cccassional o
topsoil layer
maist 1 ss 23
31g a
2| 85 | &
a
3178 3| == 15 318
26 Compact to Dense, grey Fine
SAND
wet to saturated o
4 | 58 28 317
3168
3.8 some gravel 5 a8 ag y
318 !
31648 !
- - 1 21.8 0 4 48 50
4.6 Very Stiff to Hard, grey Silty CLAY ¥
moist / <] S5 23
310 kPa
315
o
o3
7 83 57 314
]
313
10 o
by B | S5 | 36
s
312
311.3 Y o
8.1 Very Dense, grey Sandy SILT
saturated g 55 55 311
310
3087 <]
107 Very Dense, grey Fine SAND, trace
te some silt 10 S8 78
satutated
309
)
307.9 [ jriss | o8 308
125 Hard, grey Silty CLAY ez
maist v
[
307
]
53 83
306
’
- o
Y13l ss | 78 305
|~
Continued Next Page
2 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



EXPRESS. 33-383.CPJ EXPRESS GDT 24/08/9%

Ministry of
Transportation

Foundation Design

Ontano
RECORD OF BOREHOLE No 98-17 2 0F 2 METRIC
W.P. 363.04-00 SITE: 33-393 LOCATICN E-S Ramp, 4811438N,227365E CRIGINATED BY sw
DIST 2 HWY 7438 BOREMHOLE TYPE _ Hollow Stern Auger COMPILED BY __ sy
DATUM _Geodetic DATE 15.12.58 - 16.12.98 CHECKED BY EYC
SOI. PROFILE SAMPLES | , b |RENAME CONE PENETRATION
el = pLagTic NATURAL -\ = REMARKS
- ] LIMT MOISTURE I = e
51 BE Z| B 2 4 e0 80 100 CONTENT ~ WMIT| = &5 &
e ¢ El z [ W w, | @ ¥ | GRaNsizE
ELEY BESCRIPTION Sl & | 2 |2g]| 2 [SHEARSTRENGTH «Pa U = | DisTRIBUTION
DEPTH |51 2> 28] £ |U UNCONFINED + FIELD VANE ¥ (o4)
Bl ZlES) O e QUCKTRIAXIAL » LABVANE | WATER CONTENT (%)
[ 20 40 BP 80 100 10 20 3c kNim* |GR SA 5! CL
304
Hard, grey Silty CLAY
motst T 0 3]
i 303
i
302.4 g
18.0 Very Dense grey Sandy SiL.T TILL
damp +| B T mn 302 13 45 42 1
i ;
1 = | 301
3006 15 ST in :
1.8 END OF BOREHOLE @ 19.8 m
NOTE: Water Level @ 4.1m on
02/02/99
+3‘ . 3‘ Numbers refer o £y 3% STRAIN AT FAILURE

Sensitivity



Mintstry of Found i
Transportation oundation Design

Ontario
RECORD OF BOREHOLE No 88-18 1 OF 1 METRIC
W.R. 363-94-00 SITE; 33-383 LOCATION £-5 Ramp, 4811387N,207334E ORIGINATED BY _sw
DIST 2 HWY 7&8 BOREHOLE TYPE _ Hollow Stern Auger COMPILED BY ___ sy
DATUM Geodelic DATE 05.01.99 - 05,0189 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W
@m 2 RESISTANCE PLOT 2~_ PLASTIC h;«glrsu%a& waue| | & REMARKS
5 m g % UU} 29 49 SIG B‘O 190 LIMIT CONTENT LmiTt 5 % &
= = = GRAIN SIZE
| W = = r4 Wy w W,
ELEV CRIPTION Slela | 2|8g| 2 |SHEARSTRENGTHKPa A | oisTRIBUTION
CEETH DES S| F | 5 |28| T |o UNCONFNED  + FIELD VANE ¥ o
BlE Z [EC| W |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
18,3 w 20 4 B0 80 100 i 20 30 kim' JGR A 3 oL
0.0 TOPSOIL 200 mm
Compact, brown silty sand FILL 318
mosit to wet
t
1| ss
L S Qii 317 (
g loose )\8
316 2| S8
18 Compact brown Fing SAND,
occassional grey clay seams
wat 318 o
3| ss
furated @
saturated, grey
4| s8 315
314
5| 88
313.1
8.2 Dense grey Silty SAND 313
saturated
[s4
B | SS 312
311
c
7188
300.8 310
8.5 Hard, grey Siity CLAY, fayers and
pockets of silt
¢ 23 o0 kea
8| 85 | 42 3049
g | TW & i
. 225 [0BRPa
10| 88 | 60 308
“ 24 Laowpa
11| 58 | 82
| 30891 ] e 307
11.4 maist ] 2] Tw 5
soe.el M - 18 rskpa
o 118 END OF BOREHOLE @ 11.9 m
9 NOTE: Water Level @ 3.7m on
g 02/02198
3
3
a
0
5]
L
o
[iN
*
(8]
3
a
(4]
3
3]
&
L]
i
w
o
o
&
+3 3. Numbers refer ta 4 3% STRAIN AT FAILURE

Sensitivity



EXPRESS. 33-393.GPJ EXPRESS.GDT 24/08/59

Ministry of
Transportation

Foundation Design

Ontano
RECORD OF BOREHOLE No 98-19 1 0F 2 METRIC
W.P. 363-94-00 SITE; 33-393 LOCATICON E-S Ramp, 4811426MN,237344E ORIGINATED BY _sw
DIST 2 HWY 784 BOREMHCLE TYPE _ Hoflow Sten Auger COMPILED BY sY
DATUM _Geodetic DATE 14.12.98-14,12.98 CHECKED BY EYC
SOIL PROFILE SAMPLES | o | w |Bieadccdiir pENETRATION
Myl = PLASTIC ;:'STS':'T’LARLE LIGHD = REMARKS
= o <21 § 20 40 80 80 <op (uwr o TPNET M| £ 5 3
2lE Lizgl 2 e —— w w w | 53 | cramsize
ELEY olg | H 3125 Q [SHEAR STRENGTH kPa " . L =2
- z2 Fmpr— )
DERTH DESCRIPTION 3:: g ﬁ g 8 g E o UNCONFINED + FIELD VANE —————t 'Y DlSTRI:UTlON
5% Z {&°| U |e QUCKTRIAXAL « LABYVANE | WATER CONTENT (%) e}
186 i 20 43 8D 80 100 10 20 30 kN/m' |GR SA S CL
00 TOPSOH. 200 mm
Compact, brown fine sand FILL
ist 1 t
maist to wel : 318
\<< o
9 1 88 24
‘E{Q ul
< 37 0
2 S8 18
5 :
58 ><\’<§ 3] ss| 15 318
2.6 Very Stiff to Hard, brown/grey Silty 7
CLAY, occassional saturated sand / g o 211
and silt seams / 4 55 25 140 kPa
maist ”
g Yy 315
rrg—— C 10 B0 30
1 5 38 45
e
314 o
[:] 58 30
s
o
313
g
4 o 218
A 21 es | an . 255 kPa
7 312 -
3110 ’
76 Dense, grey Silty Fine SAND n ~ 29
saturated 8 S5 43
310
g S5 o
309 Very locse due
to hydrostatic
disturbance
308 3
16| S5 46
3072
1.4 Hard, grey Siity CLAY
moist 307
i | 0 2 58 40
S5 56
308
)
4 305
&
12 ss | a2
4/'/
T
CF 304
g
; 2
88 73
302 8 303!
15.7 £ND OF BOREHOLE @ 15.7 m
Continued Next Page
3 .3, Numbers refer to

3%
Sensitivity i

STRAIN AT FAILURE



Ministry of
Transportation Faundalion Design

Ontarno
RECORD OF BOREHOLE No 98-19 2 OF 2 METRIC
WP, 363-94-00 SITE: 33-393 LOCATION E-5 Ramp, 4811426N,227344E ORIGINATED BY sw
DIST 2 HWY 7&8 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY 8y
DATUM Geodetic DATE 14,12.68 - 14.12.98 CHECKED 8Y EYC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 3 W IRESISTANCE RLOT L?___ NATURAL - REMARKS
e 6 FL’ILN.:_STTIC MOISTURE Lioute T
51, @ § Zi B 20 40 60 80 100 content  MITl S g &
2l E :, = z W w W, = GRAIN SIZE
ELEV DESCRIFTION & g E.'_-‘ 2 g % ,.9. SHEAR STRENGTH kFa - L z CISTRIBUTION
DEPTH =13 = ¥ | g8] £ |© UNCONFNED + FIELD VANE ¥ %)
E1Z Z (201 @ e QUCKTRIAXIAL  LABVANE | WATER CONTENT ()
B 20 40 60 80 100 10 20 30 wim’ |aR sa s cL

NOTE: Water Level @ 3.7mon
02/02/88

EXPRESS 33-393 GPJ EXPRESS.GDT 24/08/89

+ 3' - 3: Numb‘efs refer ta 0 I% STRAIN AT FAHLURE
Sensitivity



EXPRESS. 33-393.GPJ EXPRESS.GDT 24/08/99

Ministry of
Transportation

Foundation [Jesign

Ontarie
RECORD OF BOREHOLE No 98-20 1 OF 1 METRIC
PR 363-94-00 SITE; 33-383 LOCATION E-S Ramp, 4811448N,227353E CRIGINATED BY sw
DIST 2 HWY 788 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY SY
DATUM Geodetic DATE 14.12.98 - 14.12.98 CHECKED BY EYC
SOIL PROFILE SAMPLES @ w E‘E’E%"T“k%%%“é‘i OP_EEJNE!'RATIDN
& 2 P NATURAL Liouip b REMARKS
Ea g eele woigrure HOURY ¢ .
5 ” o g 5 o 2‘{) 440 60 B0 100 CONTENT Z %
= E Z GRAIN Si
ELEV Z|8]lw! 3Jc5] & [sHEARSTRENGTHKPa e w s z =
= DESCRIPTION [ - < £ = . 3 E— DISTRIBUTION
DEPTE Zl31 F 1 > 138] £ |0 UNCONFINED  + FIELD VANE ¥ (%)
I z|g Ol @ |e CUCKTRIAKIAL x LABVANE | WATER CONTENT (%)
3200 w 20 40 60 B0 160 10 20 30 kNim' |GR SA S cL
0.0 TOPSOHL 200 mm
Compact ta Dense, dark brown silty Ke
sand, fine sand, sandy sit FILL Ree
moist to wet 0
,(:/Q' !
d 1| ss | 2 318
:
o 20.7
3182 2| ss | oA
18 topsoil FILL seam 47
medium-fine sand FILL S 318
\/-QQ’ o
317.4 s | ss | a5
2.8 Dense, grey fine sand FILL, very ; \Q
317.0 cobbly §<< 317
3.1 Compact to Dense, grey Silty Fine : - 186 [0 82 338 5
SAND, trace to some silt seams 4 S8 26
wet
| e
3.9 saturated N 316
18.6
3151 5 | s5 31
4.9 {Jense, grey medium-fine SAND 315
I S
55 cobbiyfgravely
3141
59 xzriy;tst:ﬂ, grey Silty CLAY 314 % 211 0 b 50 50
il 6| ss | 25 143 kPa
3133 a
6.7 Very Dense, grey Sandy SiLT
saturated 313
o]
7 88 78
312
31 5
-1 55 84
310
[}
9 55 85
308
E 308
(%3
10| S5 85
307
n
11 558 a7
305.8 306
142l ENDOF BOREHOLE @ 14.2m
NOTE: Water Level @3.9m on
Q2G2199
3 3. Numbers refer to ~ 3%
FTLT Sensitivity 277 STRAIN AT FAILLURE



Ministry af )
Transportation Foundation Design

Ontano
RECORD OF BOREHOLE No 98-21 1 0F 1 METRIC
W.P. 363-94-00 SITE; 33-383 LOCATION E-3 Ramp, 48171466NM 227381E ORIGINATED BY sw
DIST 2 HWY 7&8 BOREHOLE TYPE_ Hollow Stern Auger COMPILED BY __ sy
DATUM _Geodetic DATE 159208 - 15.12.98 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SOOIl PROFILE SAMPLES E éﬁ RESISTANCE PLOT pLasTIc NATURAL o, - REMARKS
] MOISTURE T
5| e R 7 0 4 60 80 0 [UMT O gpy UMT 2D A
Flut w | 3 = W w w, | = GRAIN SIZE
ELEV DESCRIPTION & g = 2 % % E SHEAR STRENGTH kPa - = DISTRIBUTION
DERTH Z151 & > |25 £ |0 UNCONFINED  + FIELD VANE ¥ %)
Bl = F|E°] L |e QUCKTRAXAL X LABVANE | WATERCONTENT (%)
3208 uw 20 40 60 &0 100 10 20 30 kN/mT JGR SA S CL
Q.0 TOPSOIL 200 mm
mixed gravel and tepsail FILL
320.2
Q.6 Compact, brown gravelly sand FIL4, # 320 o
1L R 5 1 | 88 | 18
1.1 topsoit FILL@ 1.1 m Lo
moist - o
AUGER 11 319
7
385 b, o
23 Comnpact to Depse, black stained "
sandy siit FILL, some gravel, wood 3 S_S 47
fragments 318
wet ; [} 188
4 38 23
70
3.8 Compact, grey sand FitL, some 5 " 317 > 18.3
cobbles B 2
wet
216.2 = o
48 Dense, grey medium-coarse sand
and gravel FILL 8 58 44 316
315.6 saturated
5.2 Hard, grey Silty CLAY, trace gravel a g0 5 63 32
moist 7| 88 43
315
’
314, S
/ 8 S8 88
e
5% 33
312.6 4
8.2 Compact to Very Dense, grey Fine o
SAND, trace to some silt o ss 0
salurated 392
311
10| S8 27
310
laos ] = o
11.4 Very Dense 11| ss g7 =
309
‘ o
| &
| o
’ =4
d
o 308
] (>3
g 2075 12| 58 88
&l 133 ENDOFBOREHOLE@13.3m
@x MNOTE: Water L_evai @ 4.5m on
% 02i02/98
Barehole Adjacent io Culvert
g
0
m
far}
tal
o
o
[}
1)
i}
I
&
+ 3' -3 Numbers refer to e 3% STRAIN AT FAILURE

Sensitivity



EXPRESS. 33-393 GPJ EXPRESS.GDT 24/08/99

Minmstry of ) )
Transp!;rtation Foundation Design

Ontarta
RECORD OF BOREHOLE No 98-22 1 OF 1 METRIC
WP, 363-94-00 SITE: 33-383 LOCATION £-S Ramp, 4811517N,227368E ORIGINATED BY _sw
DIST 2 HWY 7&8 BOREHOLE TYPE_ Holiow Stem Auger COMPILED BY __ sy
DATUM Geodatic DATE 16.12.98 - 16.12.98 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SOIL PROFULE SAMPLES o W |RESISTANCE PLOT
i < %M pLASTIC NATURAL = REMARKS
=@ MoISTURE  MiQUID| &
51 $3 8 0 40 60 8O 100 [UMT oy LM 55 &
u = : w w S8 GRAIN BIZE
L% w okl & " i Z
ELEV SESCRIFTION = g a 2 % 2 S_HEAR STRENGTH kP2 - DISTRIBUTION
DEFTH 15| ¢ 28] T |0 UNCONFINED  + FIELD VANE ¥ %)
£l = €O L Je QUOCKTRIAXAL < LABVANE | WATER CONTENT (%)
3200 W 26 40 60 8O0 100 106 20 30 kN/m' 1GR sA 5 cL
(IS TOPSOIL 300 mim o5
Compact, dark brown silt FiLL, W,
some s5and and topsoi
motist 1o wet
1] 88 318
&
. 2| 88
2174 topsoil FILL @ 1.8 m 318
! . dark b i
21 g?-r[;pacr ark brown fine sand o 19.3
wet to saturated 3 S8
315.8 i 317 ?
3.2 Very Dense, SAND and GRAVEL . 41 58
saturated v
316.2 .
a8 Compact, grey SAND, some siit
saturated 5 55 316
. d 213
315.1 5] S8
4.9 Hard, grey Silty CLAY # 315
moist
4
’ 314 o f —t 0 2 54 44
Al 7 88
¥ 313
#
o
8 58 312
311.8
8.2 Compact, grey Fine SAND
saturated
311 =
g 38
L0 ]
9.8 sandy siit layer ]"' 310
309.6 1
10.4 Very Dense, SAND, occassional silt
seam 1 [
saturated 10| 8s 86 ] 308
308
3
11 85 93
3073
1271 END OF BOREHOLE @ 127 m
NOTE: Water Level @ 2.9m on
02/02/99

+3 % Numbesieferlo 3% o AT FALURE
Sensitivity



@ 'ﬂ:’riig\c‘:r?;ttcn Foundation Design

Ontaric
RECORD OF BOREHOLE No 98-23 1 OF 1 METRIC
WP, 363-84-00 SHTE: 33.293 LOCATION E.5 Rarmnp, 4811539N 2273708 ORIGINATED BY _sw
DIST 2 HWY _7&8 BCQREMOLE TYPE _ Hollow Stern Auger COMPILED BY s5Y
DATUM Geodetic DATE 16.12.98 - 16.12.98 CHECKED BY EYC
DOYNAMIC CONE PENETRATION .
w
SCIL PROFILE SAMPLES & 5 RESISTANCE PLOT 2\ pLasTic MATURAL o = REMARKS
] 5 MOISTURE = I
5 w l2g] @ 20 40 60 80 100 HMIT O sonrewr LM S O &
i8]l L |8 2 z . . : L] W w w | 38 | cransue
ELEY DESCRIPTION Sloi g | 2 |28] 2 [SHEARSTRENGTHKRa —_—— DISTRIBUTION
DERTH SiS| | 7 |Z28!] £ |v UNCONFINED  + FIELD VANE vy %)
1= z |2°| B |» QuokTRIAXIAL x LABVANE | WATERCONTENT (k)
13197 w 20 40 60 8¢ 100 10 20 30 wiim® |GR SA St CL
0.0 TOPSOIL 250 mm ¥
Cornpact to Dense, dark brown silty b
sand FILL, occassional gravel LI5S
layers &N 319 u 19.7
damp X
318.8 oy 1 | ss | a7
14 topsail FILL B
3182 3 o
15 g%?;?act, fing sand FILL 2 as 18 318
. g o 18.7
topsoii @ 2.3 m >\§< 3 ss 28
3158 5\5\ = 3T
2.8 Loose to Dense, grey Sandy SILT 1 o 10 30 52 8
damp to moist . :
4 58 3
316 o 226
5 S8 38
318.0 | 315
4.7 Very Stff to Hard, grey Siity CLAY
moist
(o]
5] = 42
314
313 42
% i+ 208 0 0O 40 &0
7 85 38
7 : 178 kPa
petal ] 312
7.9 wat sazm
8 =) 28 311
309.9 L 310
9.8 Very Dense, grey medium-fine ] o]
SAND El S5 55
saturated
- 305
= o
308.0 10|88 | 79
1171 END OF BOREHOLE @ 117 m
& NOTE: Water Level @ 2.7mon
=] G2/02/98
-
=]
~I
o
a
o
4]
@
L
[id
o
X
3]
=
4
o
o
(=]
by
(3]
™
]
@
1
o
O
5
N

n 3‘ . 3 Numbets refer to .\ 3% STRAIN AT FAILURE
Sensitivity



@ Ministry of
Transportation

Foundation Design

EXPRESS. 33.393 GPJ EXPRESS.GDT 24/08/99

QOntario
RECORD OF BOREHOLE No 98-24 1 OF 1 METRIC
W.P. 363.84.00 SITE: 33-353 LOCATION £-5 Ramp, 4811563N 227374E CRIGINATED BY _sw
CIST 2 HWY 7488 BOREMOLE TYPE__Hoilow Sterm Auger COMPILED BY sy
DATUM _Geodetic CATE 17.12.98. 17.12.98 CHECKED BY EYC
SOIL PROFILE SAMPLES [ o | w [RYbAMIC SoNe FENETRATION
& 2 pLAsTIC  MNATURAL LIoUD = REMARKS
=3 I umit  MOWSTURE - Toar £ 5
51 o gl381 8| » o @ o w comer T 28
el = Z GRAIN SIZE
g |4 w e} = wr W w,
ELEY DESCRIFTION SlE€l & | 2|22 8 |SHEARSTRENGTHKPa e | pistrisuTioN
DEPTH {3l &) 7 28| = [v UNCONFINED + FIELD VANE Y %)
1< z & “| @ |e QUICKTRIAXIAL » LABVANE | WATER CONTENT (%)
183 . 2 43 60 80 100 Wox 3 km' |GR SA S CL
0.0 TOPSCOL 200 mm <
Compact, dark brown sandy siit 318
FilL
al
. 1 gs 4
3179 topscil FILL@ 1.1m 9 318
1.4 Compact to Dense, brown Fine 4} 0 75 25 @0
SAND, some silt to silty 2 55 a8
wet to saturated
) N7 T
3 S8 15
316.2
[} C 40 50 10
3.1 gg;npact grey Sandy SILT, trace 4 as <5 316
moist
/] 5 85 19
315,
o 228
5] 85 23
314.1
5.2 Compaci, grey SAND. some grave! 314
saturated
313.0 of | 0 4 58 40
63| Very SUT, grey Silty GLAY 7|85 | 28 313
moist
312
¥ o
311.4 - 8| 83 | 4
7.9 Very Dense, grey Fine SAND,
wccassional silt layars 311
saturated
H o
8| S5 ] g9 I 310
308
o
308.3 10| 88 78
"o END OF BOREHOLE @ 11.0 m
NOTE: Water Level @ 2.1m on
02/G2/198
+3‘ 3. Numbers refer to ) 3% STRAIN AT FAILURE

Sensitivity



EXPRESS 33-393.GPJ EXPRESS.GDT 24/08/99

@ Ministry of
Transportation

Foundation Desigh

Ontarnie
RECORD OF BOREHOLE No 98-2§ 1 OF 1 METRIC
W.P, 363-94-00 SITE 33-393 LOCATICN E-S Ramp, 4811625N 327388E CRIGINATED BY sw
DIST 2 HWY 738 BOREMOLE TYPE__Hollow Stem Auger COMPRLED BY __ sY
DATUM _Geodetic DATE 18.12.88 . 18.12.88 CHECKED BY EYC
SCIL PROFILE SAMPLES | o W [P NG FENETRATION
i g plastic JATURAL o in | REMARKS
=94 g MOISTURE - T
51 a |$51 @ 20 4 e 8 10 [MT o  UMT) 5D &
el 5 = z W, w W, = GRAIN SIZE
ELEY DESCRIPTION |2 & | 2|2g| 2 [SHEARSTRENGTHKPa O > | istRIBUTION
DEPTH 2151 F | > 28| = [0 UNCONFINED  + FIELD VANE Y ()
BlZ Z lECYL L | e QUCKTRIAXIAL ¥ LABVANE | WATERCONTENT (%)
318.6 i 20 40 B0 B0 100 0 20 30 kim' |GR sA s CL
0.0 TORSCIL 200mm !
Dernise, dark brown sandy silt and 4
fine sand FILL, trace gravel =% 118
maist %
2174 1 55 38
1.2 Dense, brown cobbly sand and )&
gravel FILL p [}
maist /\\é 2| 88 48 7
3183 Rogel
23 Compact grey Fine SAND, some "
gravel .. 3| 88 | 15 316
moist b
- 0
3152 -9 4! 88|15
3.4 Compact grey Silty SAND, trace *ofd 215
gravei el 2
saturated ey
3143
4.3 Compact to Dense, Fine SAND,
trace silkt 3i4 Dot 8 0
saturated 5 88 13
Dynamic cone
\ penetration tests
313 "
312 \\>
9 10 70 20
31;'2 Dense, grey Siity CLAY, somae silt 311 Standard
) searns:g ¥ ' /Hj, [ 58 41 penetration tests
310.5 ! resumed
EA moigt
’ END GF BOREHOLE @ 8.Tm
NOTE: Water level @ 3.4 m upon
completion
standpipe broken baiow ground
leved at second reading
48, ., 3 Numbersreferts 3% orpu st eanuRE

Sensitivity



EXPRESS. 33-383.GPJ EXPRESS.GDT 24/08/99

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 98-27 1 0F 1 METRIC
W.P. 363-94-00 SITE: 33-393 LOCATION E-5 Ramp, 4811857N 227394 ORIGINATED BY sw
DIST 2 HWY 788 BOREROLE TYPE_ Holiow Stem Auger COMPILED BY sy
DATUM _Ceodetic DATE 17.12.88-17.12.98 CHECKED BY EYC
SOl PROFILE SAMPLES |, 1 w [QYNAMIC CONEPENETRATION
b s NATURAL o REMARKS
@ < PLASTIE Liguin
g g uT  MOISTURE - Tl £ 3§
[ w 25| @ 20 40 60 BC 100 CONTENT 9 &
g Gl wl ¥ E E| 2 SHEA'RST‘ . ‘ . W w wo | 2% | oransize
ELEY DESCRIPTION = g z z z g = RENGTH kPa e DISTRIBUTION
DEFTH 2131 £ | >|28| £ |o UNCONFINED  + FIELD VANE Y o8]
512 2 ZV & e QUOKTRIAXIAL = LABVANE | YATER CONTENT (%)
318.4 w 0 4 80 BO 100 10 20 30 kNim' |GR SA SI CL
0.0  TOPSOI 200 mm e
sand and gravel FILL ".v‘S( 14
moist %}
3i7.8 N
28 Loose to Compact rust brown, Silty e
SAND, some gravel 1 S5 5
moist
317
o]
365 2 85 8
18 Compact grey Fine SAND to
medium-fine SAND, trace siit,
accassional silt seams a1 211
wet1p saturated 3 ss 16 v
&)
4| ss | 13 a1
3146
38 Compact, grey Fine SAND, trace
siit
314.0 saturated _
A T Bnee T T 314 .
5 55 48
31
328
58 Hard, grey Siity CLAY
maist =3
1 B 88 53 312
d
— | 311
. i 228 10 10 50 40
7 S 45
310.4 - s 455 kPa
a.0 END OF BOREHOLE @ 8.0 m
NOTE: Water Level @ 2.7m on
02/02/99
+3. 3: Numbers refer to 0 3% STRAIN AT FALLURE

Sensitivity



'M?riit;grct’;tmn Foundation Design

Ordano
RECORD OF BOREHOLE No 98-28 1 OF 1 METRIC
WP, 363.94-00 SITE: 93.383 LOCATION E-S Ramp, 4811676 227394E ORIGINATED BY sw
DIST 2 HWY 7&8 BOREHCGLE TYPE _ Heilow Stem Auger COMPILED BY __sY
DATUM _Gecdetic DATE 17.12.98.17.12.98 CHECKED BY EYC
SOIL PROFILE SAMPLES | o w o |RYNAMIC CONE FENETRATION CTURAL
Fwl & _ riastic WEURS Gouep | & REMARKS
51 9|28 @ T T T = a
S8 LY £l z W w w, GRAIN SIZE
ELEV CESCRIFTION E_- uEa g p % % g SHEAR STRENGTH kPa - b3 DISTRIBUTION
DEPTH 5(: > & = 8 &S g 0 UNCONFINED + FIELD VANE Y (%)
G1° Z 12Ot L | e QUCKTRIAXAL = LABVANE | WATER CONTENT (%)
31B.2 Z 20 40 80 8O 10O 50 20 30 kN JGR SA S oL
a0 TOPSOIL 200 mm e 318
Compact, brown sand and gravel B
FILL
moist ‘. )
1 Xoof 1| S8 | 20
1.1 Compact to Dense, brownh to grey 347
Sandy SILT n
moist
2 858 16
316 -
N66 3 55 33
28 Dense Fine SAND i -
saturated A =
31312 Dense grey Silt, trace sand 315 3 G 1080 0
’ satutated ' 4 S5 39
] L
3.8 Yery Dense 5 as &4
" 314
f
3135 t ¢
47 Hard. grey Silty CLAY, thin Tl 61 8s | 52
saturated sand seams L )
molst g ] 313
) 0 40 80 O
7 85 &80
312.4
58|  ENDOFBOREHOLE @ 5.8 m
NOTE: Water Level @ 2.8m on
g2i02/88
o
o
@
2
5
o~
[
0
@
%]
)
LE}
o
o
<
[}
-
0.
g
2]
&
«°
oy
L]
%]
)
ul
o
o
=
n}
3 3. Numbers refer to ry 3%
. ] T ottty =" STRAIN AT FAILURE Go



EXPRESS. 33-393 GPJ EXPRESS.GDT 24/08/59

Ministry of ) _
Transgortation Foundation Design

Cntaro
RECORD OF BOREHOLE No 98-29 1 OF 1 METRIC
WP 363-94-00 SITE: 33-393 LOCATION E-$ Ramp, 4811387N 227321 ORIGINATED BY sw
DIST 2 HWY 748 BCOREHOLE TYPE _Hand Hammer COMPILED BY Sy
DATUM SGecdetic DATE 21.12.98-21.12.98 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 H RESISTANCE PLOT PLASTIC NATURAL Ui - REMARKS
Eay 8 L MoisTuRe  Mauing A
5 . @ EO it 20 40 &0 8 100 CONTENT Z g
S0 5 5 = z Wi w w, = GRAIN S1ZE
ELEV DESCRIPTION 2| & | 2 |281 £ |SHEARSTRENGTH kPa —— = | bisTRisTion
BERTH E N N A8 £ |© UNCONAINED  + FIELD VANE ¥ o)
5l* 2 |E°] L i QUCKTRIAXIAL - LABVANE | WATER CONTENT (%)
48 w 29 4|0 50 BP 100 10 20 30 kN/fm® [GR SA S CL
[X3] TOPSOIL. 200 rm Sk [
’ (7
314.4 AN
0.2 Loosa, brown Sand, trace gravel 5 e
saturatad 1 55 e !
i)
D
)
L G 314
313.9 N
0.8 Compact to Dense, grey Sandy ]
SILT -
saturated I} 2| ss 22 C 20 80 O
3|ss| 3
313
3128
17

END OF HANDHOLE @ 1.7 m

NQTE: Water Level @ 0,3 m Upon
Comptation

*Blow Counts Converted to SPT
Values

43,3 Nombersreferto 3 oo e oo
Sensitivity



Ministry of i .
Transportaticn Foundation Design

antaric
RECORD OF BOREHOLE No 98-30 1 OF 1 METRIC
WP, 363.94-00 SITE: 33.263 LOCATICN £-3 Ramp, 4811408N,227322E ORIGINATED B8Y _sw
DIST 2 HWY 7&8 BOREHOLE TYPE__Hand Hammet COMPILED BY SY
DATUM _Geodetic DATE 21.12.98-21.12.98 CHECKED BY EYC
DYNAMIC CONE PENE TRA TON
- 0 O MOISTURE i b=
e o |2Z| 8 20 4 0 8 00 [UMT ooy UMT) 5O &
1Bl w| S |22 B SHEAR STRENGTH P e v wo[ 73 | GRANSEZE
ELEV 8l e |2 155| & D N — DISTRIBUTION
BEPTH DESCRIFTION SIS 2| 3 [53&] £ |o UNCONFNED  + FIELDVANE ¥ )
£ Z |ET] W |e QUCKTRIAXIAL x LABVANE WATER CONTENT {%)
1]

314.5 20 4 66 B0 100 it 20 30 khim' |GR SA SI CL
80f  PEAT 300 mm

314.2 s v
03 Locse, Fine SAND. oceassionai 10 58 4 =
peat layers, some cchblas
saturated
314
2| S8 4
313.3
1.2 Compact, grey Silty SAND
saturaied
3| ss 28 Q o0 79 1 0
313
3125
20 Hard, grey Silty CLAY 4| ss 37
meist
/‘ %
312.2
2.3

END OF HANDHCOLE @ 23 m

: NOTE: Water Leval @ 0.3 m Upon
| Completion

*Blow Counts Converted to SPT
Vaives

EXPRESS. 33-303 GPJ EXPRESS GDT 24/08/99

+ 3' - Z‘lj Numbers refer to 9 3% STRAIN AT FAILURE

Sensitivity &



W Ministry of
Transportation

Feundation Dasign

EXPRESS. 33-393 GPJ EXPRESS.GDT 24/08/99

Ontane
RECORD OF BOREHOLE No 98-31 1 QF 1 METRIC
W.P. 363-94-00 SITE; 33-393 LOCATION £-S Ramp, 4811429N 237327E ORIGINATEDR BY _sw
DIST 2 HWY 7488 BOREMOLE TYPE_ Hand Hammer COMPILED BY SY
DATUM _Geodetic DATE 21.12.96- 21,1298 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SQIL PROFILE SAMPLES ® YW ERESISTANCE PLOT p NATURAL - REMARKS
i 2 LASTIC oepe daun| &

5 L 51 » 0 40 &0 8 W0 UM Coowvewt  LMIT £8 &

2 = 4 W, w w, GRAIN SiZE
giEy o Zla| ¥ |2]25] & |SHEARSTRENGTHKPa ve__r oo™ 2 | ermEon
BerTH DESCRIPTION < Zir - g T | O UNCONFINED  + FIELD VANE ¥ )

51 2 120 L | QUCKTRIAXAL = LABVANE | WATER CONTENT (%)

314.8 w 20 40 [=10] 80 00 10 20 30 kNim' |GR 5A 81 L
0.0 PEAT 300 mm NI
e 2y
314.3 S v
c3 toose, grey SAND ! 55 26
saturated
314
AL y
" ~T09[ " ircs Cobbiss beow 0.8 m 2|88 4
313.1 3 88 26
1.5 Very Stiff, grey Sitty CLAY, thin By -
sand seams s 313
312.9 moist
1.7
END OF HANDHOLE @ 1.7 m .
NCTE: Water Level @ 0.3 m Upon
LCompletion .
*Blow Count Converted ta SPT
Values
+ 3. 3: Mumbers refer to ry 3% STRAIN AT FAILURE

Sensitivity



WHnistry of : .
Transportation Foundation Design

Ontaric
RECORD OF BOREHOLE No 98-32 1 OF 1 METRIC
WP, 3§3-94-00 SITE: 33-383 LOCATION E-5 Ramp, 4811452N 227337E ORIGINATED BY _sw
DIST 2 HWY 738 BQREHCLE TYPE _Hand Hammer COMPILED BY SY
DATUM _Geodetic DATE 211388.21 1288 CHECKED BY EYe
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES | o W |RESISTANGE PLOT = VATURAL | rewarks
Hal & PLASTIE mowsture  *H0( . X
5« 9 é 5 @ 0 40 e 8 W CONTENT z g &
S & 3 E z Wy W W, GRAIN SIZE
ELEY DESCRIPTION Sl gl @ |Eg| 2 [SHEAR STRENGTH kPa e ® | pisTriauTion
DEPTH |5 = > | 28| £ | UNCONFINED + FIELD VANE ¥ )
= z [£9] @ |e QUCKTRIAXIAL < LABVANE | WATER CONTENT (%)
3152 w 20 40 80 B8O 10O 0 20 30 kNim' |GR SA S cL
Q.0 Loose to Compact, brown, sand ‘v}<
FILL i
saturated ﬁ% 315
1]ssi 4| X
2| ss | 13 b 3168 0 O
314.1
1.1 Compagt, medium SAND, some
gravel 314
saturated
3137 3 | S5 | 17
1.5 Very Stff, grey Silty CLAY -
maist 3
’/ ]
313.4 [~
1.8

END OF HANDHOLE @ 1.8 m

NOTE: Water Level @ 0.3 m Upon
Completion

| *Blow Counts Converted to SPT
Values

EXPRESS. 33-393.GPJ EXPRESS.GDT 24/08/98

+3, % Numbersreterts 3% gypa iy AT FAILURE

Sensitivity (n"/



EXPRESS. 33-383.GPJ EXPRESS.GDT 24/08/99

Ministry of
Transportation

Foundation Design

Ontano
RECORP OF BOREHOLE No 98-33 1 CF 1 METRIC
W.P. 363-94-00 SI|TE: 33-393 LOCATION E-5 Ramp, 4611486N 227345E ORIGINATED BY 3w
oisT 2 HWY 7&8 BOREHQLE TYPE_ Hand Hammer COMPREDBY _ sv
DATUM _Geodetic DATE 21.12.98- 21.12.98 CHECKED BY EYC
DYNAMIC CONE PENETRATION
E 0N 5 ELN.;\{;S"TIC MOISTURE Liqlio - T
5. a |$3]| 8 20 4D 80 80 100 conteNt  WMT| S O &
= ] 2y Z We w w, - GRAIN SIZE
ELEY DESCRIPTION S1g| & | 2|25 2 |[SHEARSTRENGTHKPa S " = | oistRIBUTION
DEPTH =13 c > |28 £ |© UNCONFINED + FIELD VANE ¥ %)
5l* z |91 L e QUCKTRIAXAL x LABvANE | WATER CONTENT (%)
3152 o 20 40 60 83 100 W20 30 kNim' |GR SA S ©L
3.9 TOPSOIL 200 mim i
! \\
315.0 =
02 Firmn, grey Siity CLAY, occassionat )l;/ 15
sand seams A ss 4 A 4
wet ¥
7}
| 348 g
0.8 Hard /
maist it
9o .
44 2| 85 | 37 f |
314.0
12
END OF HANDHOLE @ 1.2 m
NOTE: Water Level @ 0.3 Upon
Caompletion
*Blow Counts Converted to SPT
Vaiues
+3 3. Numbers refer to 3% STRAIN AT FAILURE

Sensitivity

S



Ministry of "
Transportation Foundation Dasign

Ontario
RECORD OF BOREHOLE No 98-34 1 OF 1 METRIC
W.P, 363-94-00_SITE: 33-393 LOCATION £-S Ramp, 4811524N 227355E ORIGINATED BY sw
DIST 2 HWY 788 BOREHOLE TYPE _Hand Hammer COMPILED BY SY
DATUM Geodetic DATE 21.12.98 - 21.12.98 CHECKED BY ___ gve
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W RLSISTANGE FLOT = vere st o b revanks
=ol g L MOLSTURE of
= n |51 & 20 40 80 BO 100 CONTENT UM = o &
SI1El L | 9251 = e e w w | 38 | craNsize
ELEV DESCRIETION & % Y 2 g % 2 SHEAR STRENGTH kiPa S DISTRIBUTION
| DEFTH S|El £ | > |28l < [0 UNCONFNED  + FIELD VANE ¥ o)
| 1% 2 [2°] O e quekTRiaxiaL x LABVANE | WATER CONTENT (%)
13} i

x
£
3

316.7 20 40 80 B0 100 19 20 30 GR SA St CL
0.0 Very loose dark brown sand FilLL

315.4 b4
03 Loose to Compact, brown 1 88 5 -
medium-fing SAND
saturated
a 082 8 0
315
3148 y
‘ [eR:] Compact, grey Sandy SILT, some : 2| ss 18
| graval
‘ saturatad
314.2 3| 85 | 45
1.5 Hard, grey Sitty CLAY
maoist p@emmtm—|
314.0 LA 314
17

END OF HANDHOLE @ 1.7 m

NOTE; Water Level @ 0.3 Upen
Complation

*Biow Counts Converted to SPT
Values

EXPRESS. 33-393.GPJ EXPRESS.GDY 24/08/99

+ 3' . 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity é GJ



EXPRESS, 33.393 GPJ EXPRESS GOT 24/08/99

Mintstry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 98-35 1 OF 1 METRIC
w.p. 363-94-00 SITE: 33-393 LOCATION E-S Ramp, 4811555N,227360E ORIGINATED BY sw
DIST 2 HWY 7&8 BOREHOLE TYPE _Hand Mammer COMPILED BY SY.
DATUM  Geodetic BATE 21.12.96-2112.88 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x é RESISTANCE PLOT:?;—_ oasnc NATURAL oo i REMARKS
E21 35 MOISTURE oz
5 . @ qg: % 3 2;0 4!0 BIO B‘O 190 LiMiT CONTENT LT % % &
Ty 3 El 3 Wy w w GRAIN SIZE
ELEV. DESCRIPTION S1Z] 8| 2|22 g [SHEARSTRENGTHKPa e | pstrisuTion
DERTH 2151 £ | 5 |Z§| = |0 UNCONFINED  + FIELD VANE ¥ %)
21 2 l& D] B | e QUCKTRIAXIAL ¢ LABVANE | VWATER CONTENT (%)
355 o 20 408G 80 100 10 20 30 kem' |GR SA St CL
(] TOPSOIL 450 mm A
n
{3
“l1]ss| 21X
4y
3i5.1 .
058 Vary Loose SAND 34
348 saturated
08 Compact, grey Sandy SILT, trace
ciay
saturated 21 58 28
0 48 44 10
3 S5 28
314.5
1.1
END OF HANDHOLE @ 1.1 m
NOTE: Water Level @ 0.3 Upon
Completion
*Blow Counts Convarted te SPT
Vajues
3 3: Mumbers rafer to I 3% STRAIN AT FAILURE

Sensitivity

G¥



Ministry of . .
Transportation Foundation Design

Ontario
RECORD OF BOREHOLE No 98-36 1 QF 1 METRIC
WP 363-84-00 SITE: 33-383 LCCATION £.-S Ramp, 4811807N,227372E ORIGINATED 8Y sw
DIST 2 HWY 7&8 BOREHOLE TYPE __Hand Hammer COMPILED BY sy
DATUM Geodetic DATE 21.12.98-21.12.98 CHECKED BY EYC
DYNAMIG CONE PENETRATION
SAMPLES w
SOl PROFILE % ol 7 RESISTANCE PLOT = plasTie NATURAL o . REMARKS
= 0 v MOSTRE . Tiwml £ 5 &
95 w | £ % & 20 40 8D 80 100 CONTENT z 0
2lEl L Y |28 z b v w w | 59 | cranszs
ELEY DESCRIPTION g g & o g % 2 SHEAR STRENGTH kPa ; DISTRIBUTION
SEPTH |3 E > |28| 5 |0 UNCONFINED  + FIELDVANE Y 5%)
e Z [ZC] O |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
i

265 20 40 60 8C 100 10 20 30 kNfm' |GR SA S CL
00 TOPSCIL 200 mm

I

T
e

2152 wle ¥
03]  Looss, SAND vles s | = o 1077 13 0
saturated
314.8 315
0B Compact, grey Sandy SILT, some
gravel
saturated
2 88 29
3143
1.2

END OF HANDHOLE@ 1.2m

NOTE: Water Lavel @ 0.3 Upon
Camgletion

*Biow Counts Converted fo SPT
Values

EXPRESS. 33-383.GPJ EXPRESS.GDT 24/08/99

+ 3‘ » 3. Numbers refer to 3 3% STRAIN AT FAILURE
Sensitivity

a8



@ Ministry of
Transpartation

Foundation Dasign

EXPRESS. 33-393.GPJ EXPRESS GDT 24/08/89

Onkario
RECORD OF BOREHOLE No 98-37 1 OF 1 METRIC
WP 363.84-00 SITE: 33-393 LOCATION E-S Ramp, 4811652N,227382F CRIGINATED BY _sw
DIST 2 HWY 7&8 BOREHCLE TYPE_ Hand Hammer COMPILED BY sY
DATUM _Geodelic DATE 21.12.93 - 21.12.98 CHECKED BY EYC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT
o, S;' _ puasic MALRAL - quin Lz REMARKS
5 w [$3} 4 20 4 80 80 100 |UMT ooy  UMTE 5D &
28| w5 |55| 3 [ersrrmemee e v W | 2% | GRANsEE
ELEV DESCRIPTION c|l€l et 2|28 £ a —_——r———y DISTRIBUTION
BEPTH ZT123( & | ¥ |Z28| 5 |o UNCONFINED  + FIELD VANE Y %)
5% & O @ | e QUEKTRIAXIAL = LABVANE | WATER CONTENT (%)
1157 w 20 40 B0 30 100 1Q 20 30 kN/m' |GR SA S1 CL
0.0 TOPSOIL, 300 mm BB
N
3154 sl A 4
03 Compact, gray SILT, trace sand i S8 10
saturated
31561
0.8 Dense, grey Sandy SILT, some o
gravel s
saturated o
T 2] s8 ! 47
o
d.
314.6
11
ENC OF HANDHOLE @ 1.1 m
NOTE: Water Level @ 0.3 Upon
Completion
*Blow Counts Converted to SPT
Values
+3' 3: Numbers refer to 3% STRAIN AT FAILURE

Sensitivity

&S



APPENDIX “B”

Laboratory Test Results

South Retaining WalllEmbankment
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& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOl CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fine Medium Coarse Fine | Coarse
T5um 300pm 118 4.75 13.2 26.5 %5
15um 600pm 235 95 19 —. &3
190 ¢ TR 0T fﬁ‘“’r mink
50 10
B0 / 20
z]
70 / 30
o) // 8
= 80 40 =
@ 4 e
g G
: 4 :
g 50 )12[/ 50 g
& / g
a0
7 60
/
20 ri 70
/|
20 r/ 80
10 ~ ’/Z/ 90
1% 4 0.00% a.01 0.1 1 10 Tog 07
GRAIN SIZE [mm}
LEGEND
SYMBOL BOREHOLE DEPTH (mj}
| 98-05 0.2
SAND and GRAVEL FILL
WP 363-84-00 SITE 33-393 Figure No. 1




& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY :
Fine Medium 1 Coarsa Fina I Coarse
TSum 300pm 1.18 4.7% 13.2 26.5 75
100 l 150|;Jm Et}%r:g/ 2':3?6?— ‘r:;—j,ﬁ ‘: \119 ' 5[3= } 0
et /Q}—-""':"' g
i)
20 /fﬁ/ /(/-—"-’ /ﬁﬁ/: 10
A e
, LA .,
y V W
70 ﬁ A 30
o / ] 2
% 60 } 40 E
il
= ‘ -
& =0 50 &
g / / g
& ¢ i
40 80
30 /}é //% 70
20 V » 4 a0
v
10 Lé/ _ j ac
1(:) 4 0.001 ¢.01 Q.1 1 10 10[;'00
GRAN SKE (mm)
LEGEND
SYMBOL BOREHOLE DEPTH (m])
G 898-01 1.5
# 98-02 2.3
T 98-03 2.3
o 98-04 3.1
+ 98-0b 4.7
© 98-06 4.0
SAND
WP 363-94-00 SITE 33-393 Figure No. 2

12



& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SCIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fina Madium ‘ Coarse Fine
FBum 390um 1.18 1.2
150um 600um 2.3 9 3,
100 : ! 2 e —— 0
/;/'c/ =
A=
¢ ) 10
80 20
70 s {/ 10
g / g
.E 60 40 5
& =
B 50 / 50 el
& £
40 Z &0
30 ,{/ 79
20 J 80
3’?/
10 ! '*;, %6
1[:..) A 0,001 0.41 0.1 1 10 100100
GRAIN SIZE (mm|)
LEGEND
SYMBOL BOREHOLE DEPTH (m}
C] 898-06 2.3
+ ag-07 2,3
98-08 3.1
SAND
WP 363-94-00 SITE 33-393 Figure No. 3




O AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY T
Fina ‘ Medium i Coarse Fina ' Coarse
TEpm 300 1.38 4,78 13.2 6.5 7%
150pm _.  600um o — 2.36¢ 3.5 19 53
100 M AT e LT T
g0 ///a/ 10
80 20
70 30
@ fj g
= 60 a0 2
: :
a i
£ 5
§ B0 50 §
& s
40 60
o
30 ,/ 70
"
20 l / 80
10 - E(i/ 90
il
'l(:] 4 0.001 0.1 I 0.1 1 10 106‘00
GRAIN SIZE {mm)
LEGEND
SYMBOL BOREHOLE PEPTH {m)
O 98-03 5.8
UPPER SILT
WP 363-94-00 SITE 33-393 Figure No. 4

e/



&4 AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SQIL CLASSIFICATICN SYSTEM

SAND GRAVEL
SILT and CLAY
Fina J Medium Coarsa Fine I Coarse
7Bum 30Cum 1.18 4.78 13.2 26.5 75
150pm . S00ym — 2036 3.5 19 53
100 157 =T T LT T T ©
g /
a0 é% /,/ 10
80 f/A ’// 20
/ d
s/ LY
70 30
‘ / ¥
/\( Pj / / o
g 60 // / s i a0 2
2 / / 2
£ / (LY / b
= // ‘ 5 5
i % 5‘/’// 50
/ e
30 i b 70
o
20 80
10 30
12} = 0.007 0.01 0.1 1 10 300 0
GRAIN SIZE (mm]
LEGEND
SYMBOL BOREHOLE DEPTH (m)
] 98-04 7.6
# 98-05 6.1
< 98-06 5.3
e 98-06 7.6
+ 98-07 5.8
UPPER SILTY CLAY
WP 363-94-00 SITE 33-3983 Figure No. 5




& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fina l Madium Coarsa Fina Coarsa
TSum 200um 1.18 4.79 13.2 26.5 75
100 L”. 1521“‘ :r_j(:‘ m :JI\ 2.?6 l QES I 1? , 5[3 r 0
20 iy "/ 10
g
Py
20 /? !// 20
70 5/ 30
1
i
% 50 r'( of: 50 %
g / &
7]
40 / 0
/
30 70
20 80
10 90
o 100
10 4 0.001 0.01 0.3 1 10 100
GRAIN SIZE {mm)
LEGEND
SYMBOL BOREHOLE DEPTH (m}
| §8-09 3.1
# 98-10 3.1
UPPER SILTY CLAY
WP 363-94-00 SITE 33-393 Figure No. 6




D AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fine ’ Medium ! Coarsa Fina Coarse
TBum 3000m 1.18 3.78 13.2 285 75
100 150um G‘Oﬂym 2,36 1: 2.3 J RE ; 5]3 o
| ﬁh" *
//J? d
80 - 10
20 /V/;"/ 20
70 ”/ 30
. / g
£ &0 f 0 E
g / f E
: f :
é 50 ' 5C g
E :
a0 //? 50
30 74 70
20 80
N/
oy
10 2 e
|
0 2 100
10 0.061 .01 0.1 1 10 700
GRAIN SIZE {mm|
LEGEND
SYMBOL BOREHOLE DEPTH {m])
| 98-07 7.8
# 98-08 4.6
C 98-09 6.1
e 98-10 4.6
LOWER SILT
WP 363-94-00 SITE 33-393 Figure No. 7

a0,



&4 AGRA

ENGINEERING GLOBAL SCLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fine | Medium 1 Coarsa Fine [ Coarse
T5pm 300um 1.18 4.78 13.2 6.5 5
100 1EQum — B00um 2,36 9,5 19 83 a
e R E N R IR Y T A 1
zflar"‘%' r
80 /E( 10
8a 20
790 ﬁf! 30
¥
] qd 2
2 60 t 40 %
o b
3 :
[ o]
g 60 50 E
& g
40 / 60
[a/
30 70
20 20
16 : ag
; H
an
1[:} 4 0.001 0.01 0.1 1 10 . 10(}00
GRAIN SIZE [mm]
LEGEND
SYMBOL BOREHOLE DEPTH {m})
O 98-10 13.7
LOWER SILTY CLAY
WP 363-94-00 SITE 33-393 Figure No. 8
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APPENDIX “C”

Laboratory Test Results

Seven Span Bridge Structure
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& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fine ! Medium  (Cosrse Fina 1 Coarse
TBum Z00um 1.18 4,76 13.2 - 286.% 75
150um HO0um 2.36 4.8 1 53
100 ] 3 TTTTTT % T
90 10
80 20
70 Y } 30
1l :
% 60 /‘F / e %
A1)
- )i‘ e
& s0 A | 50 &
g g&—k g
¥ ) &
40 Nl 0
N (”'
e /}
30 o+ 70
20 2t /Q( B0
10 20
o 100
10 4 0.007 0.01 0.1 1 10 100
GRAIN SI1ZE (ram)
LEGEND
SYMBOL BOREHOLE DEPTH (m)
= 98-11 0.2
# 98-14 0.2
FILL
WP 363-94-00 SIiTE 33-393 Figure No. 10




& AGRA

ENGINEERING GLOBAL SCLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED S0IL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fine ! Medium ' Coarsa Fina 3 Coarse
T5um J00um . 1.18 4.76 13.2 26.5 75
100 ‘ i 150Emn H00um 1;6_ .5 19 ‘ 5]:! 0
f i oo Pl
/ |
rq :
0 £ 10
8a 20
70 30
g / B
% 4] 40 E
= I
é 50 so §
= [+
: Z :
40 60
30 7Q
-20 80
10 :r"‘/ ‘ 90
10() 4 0.001 .01 2.1 ‘ 1 10 106’00
GRAIN SIZE {mm)
LEGEND
SYMBOL BOREHOLE DEPTH (m)
O 98-11 6.1
SAND
WP 363-94-00 SITE 33-383 Figure No. 11
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&4 AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
ST and CLAY ]
Fine Madium I Coarse Fine i Coarse
18pm 300um 1.18 4,76 13.2 26.5 75
150um 600um 2_36 — 3.5 19 53
100 M T T G T T
a6 10
BO ?a/ 20
70 / 30
B 8
g f :
o =
g 50 50 E
g g
40 60
30 L 70
20 4 80
,d/
10 ) /;m;g/ 90
V]
i
_:; . 0.001 0,01 0.1 1 140 100100
GRAIN S1ZE {mm}
LEGEND
SYMBOL | BOREHOLE | DEPTH {m)
; 98-15 3.1
SILT
WP SITE Figure No. 12

23



& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fine ‘ Medium ; Coarse Fine Coarse
TEum 3004m T8 3.76 13.2 265 75
100 1506m : ﬁ%ﬂ;“ 236 9.5 19 53 o
J‘—-___\E*,_‘ ﬁ?/ i 1 I [0k 111
/] /Ef
80 / % d 10
LA
80 7 20
70 2‘ 30
- / é o
Z 6o b a0 2
@ i =
: I :
= d g
§ 50 ~ 50 §
# o
40 Lg/ 60
30 ;g/ 70
20 80
10 50
1(:) 4 0.001 0.0 a.1 1 10 106‘00
GRAIN SIZE {mm}
LEGEND
SYMBOL BOREHOLE DEPTH {m]}
g 98-10 3.1
¥ 98-16 2.3
SILTY CLAY
WP 363-94-00 SITE 33-393 Figure No. 13

8y



A AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Finm I Medium Coarsa Fine Conrse
FEum 300pm 118 4,75 3.2 265 75
100 . ‘ 15(::{m e s:—u%m % 2?6 = 9.}5 - ~,‘L‘9 g 513 ' 0
a0 LA 10
/
/ /ﬁ
a0 {r i 20
/
70 30
g 8
= 60 40 =2
] <
Z
z -
g 60 / 50 §
[ o,
40 60
30 / 70
20 : ﬂf{j 80
10 EE»/ 90
1(:] 4 0.001 0.1 0.3 1 10 ‘ICUC]100
GRAIN SIZE [(mm}
LEGEND
SYMBOL BOREHOLE DEPTH (m}
[ 98-10 4.6
H 98-11 9.2
LOWER SILT
WP 363-94-00 SITE 33-393 Figure No. 14
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& AGRA

EMGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SQIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fina Maeditisn Coarsa Fine Loarss
T8pm 300um .18 4.78 13.2 265 75
160 - g‘K g- TE0um ‘,.-_3 GOEjm ‘ 2.?8 l 9i5 I ‘Ii I 513 1 0
. Mga,'!«
ag %j_,/ 10
. I .
£
/
TG - ([ 30
iy
Jlr ;
g 80 40 E
2 / // :
: )1 :
E 50 /; 7 50 g
40 é / 60
[ /
30 4 70
20 80
10 30
0 i 160
10 -4 4.001 0.01 0.1 L3 10 106
GRAIN SIZE {mm)
LEGEND
SYMBOL BOREHOLE DEPTH (m)
O 98-10 13.7
# 98-11 15.3
< 98-15 9.3
LOWER SILTY CLAY
WP 363-94-00 SITE 33-393 Figure No. 15

dl



A AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fine Medium 1 Coarse Fine ‘ Coarse
T8um 300pm 1.8 4,75 13.2 265 75
100 I 1 ECEym G00pm | 2.?6 ! Béﬁ ] §|3 | o
pasr
0 A 10
,55% d il
80 g 4 % 20
/{% /
70 jelog
i 4 It
g % 8
= 80 40 2
3 // ’ £
£ 4 1 / #
~ i e
@i s0 f V4 50 O
2 2
& / ,/ E
er‘
A0 A 60
/
30 /? / 70
; ) .
N
£/
10 //) ,3( a0
1?3 3 g.o001 0.0% 0.1 1 10 106‘00
GRAIN SIZE {mm}
LEGEND
SYMBOL BOREHOLE DEPTH (m)
O 98-12 245
H 98-13 23.0
O 98-17 18.3
SANDY SILT TILL
WP 363-94-00 SITE 33-393 Figure No. 16

el
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40 ////
53
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z
30
&
O
E CL {EGEND
T
al - BH SAMPLE | SYMBOL
20 g : pd
10 4 A
A‘ O ///// 10 11 A
1 13 u
MH OH 12 °
10 //’ 15 8 o
----- - \\\\\ o 16 3 G
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APPENDIX “D”

| Laboratory Test Results

East Retaining WalllEmbankment
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& AGRA

ENGINEERING GLOBAL SCOLUTIGNS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fina F Medium [ Coarse Fine Coarsa
75um 300um 1.18 4.78 13.2 6.6 75
160um 600pm 2.36 9.5 18 53
190 N T BT TR
=
T
e
90 L& }‘ 10
80 / 20
70 /K/ 30
2 e T w0 Z
2 { \ £
g F o
£ &
§ 50 50 §
: / g
40 80
30 ?é / i 70
20 // / 80
(N
10 ?j / /'7 ) 80
*’f
1?) 2 0.001 0.01 0.1 1 10 100 20
GRAIN SIZE {mm)
LEGEND
SYMBOL BOREHOLE DEPTH (m}
O 898-25 1.5
* 98-32 0.8
FILL
WP 363-94-00 SITE 33-393 Figure No. 18

Ges



& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SCH. CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY Fina Medium ‘ Fine % Coarse
78um 30Qum 1.18 4.75 13.2 26.5 75
100 16Qum £00um N a5 - 19 53 0
! ?W T T
Y 4?/7‘.‘(
20 f /./ / 10
- f/f/ /4 / )
70 / :/ 30
) / ﬁ g
= BO an 2
2 !?l / 4 2
< &
g / 2
& / / &
40 y ! " 80
a | /
30 ? !?1 70
20 ﬂ;/ / 80
A/
10 o o 20
1?3 4 0.1 1 10 Too 20
GRAIN SIZE {mm}
LEGEND
BOREHOLE DEPTH {m])
98-20 3.1
# 98-24 1.5
< 98-24 3.1
X 98-26 4.6
-+ 98.28 3.1
98-29 1.0
SILT / SAND
WP 363-94-00 33-393 Figure No. 19




& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY T
Fine % Medium 1 Coarsa Fine Coarse
T8gm 300um 1.18 4,76 13.2 26,6 78
100 ! 15£;pm G00um 2:36 - %‘_—"9._5 — 19 1 53 : o
P
/
80 / ’JZ/ 10
4 o
/ Pt
80 o 20
/ﬁ/
L]
70 /Z]/ / 30
o ? 2
% 60 40 %
9
2 / /] B
= / E
& 50 50 i
g f // g
& / &
40 60
/I
30 Zﬂ / 70
20 // / 7% 80
it /
10 /. 99
L s
1?) 4 0.001 0.01 0.1 1 10 10000
GRAIN SIZE [min}
LEGEND
SYMBOL BOREHOLE DEPTH {m)
| 98-30 1.4
* 93-34 1.0
<& 08-36 0.4
WP 363-94-00 SITE 33-393 Figure No. 20
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& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fine [ Medium Coarse Fine ‘ Coarse
TBum 300pm 118 4.7% 13.2 268 7B
150um G00um 2,36 9.5 19 53
100 i T TR T T T T °
jiNed /
AVl
90 ’_E}——‘E__ﬂ == 10
Y4
80 / %r/ 20
70 30
/
g g
] 60 a =
2 2
k3 o
z / £
E 50 Z 50 g
]
40 :14]
/
. /f;f .
20 P 80
A
W
10 i 90
1{:) 4 0.001 0.01 a1 T 10 10(;00
GRAIN SIZE (mm)
LEGEND
SYMBOL BOREHOLE DEPTH {m}
] 98-23 3.1
* 98-25 7.6
< 98-28 54
SILT / SAND
WP 363-94-00 SITE 33-393 Figure No. 21
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& AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fine ! Medium ‘ Coarsa Fine Coarse
TEpm 118 [%7 13.2 26.8 75
100 (\ ﬁi_ 500 600pm ., 2, ] 51.5 I 1]9 { BES ! o
Ve i
90 K ' 10
/5( / /
iR
80 g?//r/ ﬁ 20
/
70 } 30
1/ /
2 e0 A// /ﬁ ; 40 %
w Py
2 -/ / ﬂ/ / b
E 50 / / {i l? 50 %
i &
40 /77// 0
30 9/]// 70
20 / 80
10 : a0
1‘; vy 0.001 0.01 0.1 1 10 106‘00
GRAIN SiZE (mm)
LEGEND
SYMBOL BOREHOLE DEPTH (m)
i 98-16 2.3
b 98-17 4.6
< 98-19 3.8
ot 98-20 6.1
+ 98-21 5.3
9 98-22 6.1
UPPER SILTY CLAY
WP 363-94-00 SITE 33-393 Figure No. 22
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A AGRA

ENGINEERING GLOBAL S0LUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY
Fina Madium ’ Coarsa Fine Coarse
T5um J00um 1.18 4.76 13.2 26,5 5
100 ST e T T T T T
ri “(T— ,e::ﬁ?
ac /P # s 10
80 i 5/ / 20
f /
70 // // a0
2 a0 / 4 / 40 2
2 é i <
£ / 2
= / =
g so v 50 &
£ m/ / £
40 : ‘ 60
/
30 2 / 70
20 e 80
10 30
0 100
10 4 0.001 .00 0.1 7 10 700
GRAIN SIZE [mm)
LEGEND
SYMBOL BOREHOLE DEPTH {m)
(] a8-23 6.9
* ag-24 6.5
& 98-26 7.6
e ag-27 7.8
UPPER SILTY CLAY
WP 363-94-00 SITE 33-393 Figure No. 23
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& AGRA

ENGINEERING GLOBAL $SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SCIL CLASSIFICATION SYSTEM

SAND GRAVEL
SILT and CLAY :
Fina Medium E Coarse Fine ‘ Coarsa
7Sum 3c0pm 1.18 4.7% 13.2 26.5 75
1B0um S00um 2.36 9.5 19 53
100 T T T T T T T T T
il
L i
806 /ﬂv/ 16
a0 20
A
/
70 30
g / | 3
5 60 40 <§:
] ;
g | b
£ =
§ 50 50 §
& / &
A0 al 60
30 70
20 20
10 80
12} 4 0.00% 0.01 0.1 1 10 10&00
GRAIN SIZE [mm}
LEGEND
SYMBOL BOREHOLE DEPTH (m)
O 98-19 12.3
LOWER SILTY CLAY
WP 363-24-00 SITE 33-393 Figure No. 24
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O AGRA

ENGINEERING GLOBAL SOLUTIONS

GRAIN SIZE DISTRIBUTION

UNIFIED SOIt. CLASSIFICATION SYSTEM

SAND GRAVEL
SILY and CLAY
Fine l Meadium 1 Coarse Fine | Coarse
FEpm 300pm 1.8 4.75 13,4 26.5 76
100 150pm 6500m 2.36 2.5 19 51 o
] [ i i b | réd?* t J
LH
a0 Pd 10
=g
P
80 /ﬂ 20
70 /“ 30
r
) Jﬂ g
UZ, 80 LA 40 5
J
= =
§ 50 £ 50 §
: V
a0 Z o
}{
30 / 70
20 {/ 80
10 i a0
::} 4 0,001 0.01 0.1 1 10 100 °°
GRAIN SIZE (mm)
LEGEND
SYMBQOL BOREHOLE DEPTH (m]}
0O 98-17 18.3
SANDY SILT TILL
WP 363-94-00 SITE 33-393 Figure No. 25
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APPENDIX “E”

Shear Box Test Results
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Project Name :- Hwy 7% 8 Job #:-  TKSB-10-3
Client - Agra- Waterlao Date ;- March 16,1599

Characteristic Properties of Sgil

BH # Sample Afterberg Limits Specimen Unit Initial | Remarks

No. Plastic Liquid | Plasticity # Weight | Moisture
Limit% | Limit% | Index % LN/m® i Content%
TW9 A1l 19.8 15.0 TW9 is
18 (@ 9.2m 17.4 36.6 19.2 A2 20.1 15.1 baing
depth) e A3 21.0 16.1 denated
cr Ad 20.7 15.9 as ‘A
TW6 1 20.2 18.6 TWé s
12 (@ 4.810 19.2 383 19.1 cz 21.6 14.3 being
5.2m 1 C3 21.3 13.7 dencted
depth) T« ca 215 15.0 as 'C'

Test Conditions

BH # Sample | Specimen | Settlement during Final Normal Shear | Remarks
Na. # initial conselidation ] Moisture | Loading Rate
(mm) Content%| {kPa) |{mm/min}

TWS A1l 1.462 19.2 180 2.0 TWS is

18 {@ 9.2m A2 1.504 19.3 180 0.008 being
depth) A3 2.496 17.4 550 2 denoted

Ad 2.B38 17.7 550 - 0.008 as 'A'

TW6 C1 2.054 20.6 180 2 TWE is

12 (@48tafl C2 0.842 161 | 180 0.008 being
5.2m C3 3.010 15.0 550 2 denocted

depth) c4 2.416 17.5 550 0.008 as '

Prepared By Reviewed By
N\ ~
ci‘[::’%::} @ H.Stad”

$.Baskaran P.Eng. Houshang $had Ph.D.

WP  363-94-000 ~ SITE 33393 Figure 28
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SHEAR BOX TEST RESULTS
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APPENDIX “F”

Removal of Unsuitable Soils from
Beneath Approach Fills
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APPENDIX “G”

Statement of Limitations
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LIMITATIONS OF REPORT

The conclusions and recommendations given in this report are based on information
determined at the testhole locations. Subsurface and groundwater conditions between and
beyond the testholes may differ from those encountered at the testhole locations, and
conditions may become apparent during construction which could not be detected or
anticipated at the time of the site investigation. It is recommended practice that the Soils
Engineer be retained during construction to confirm that the subsurface conditions
throughout the site do not deviate materially from those encountered in the testholes.

The comments made in this report on potential construction problems and possible
methods are intended only for the guidance of the designer. The number of testholes may
not be sufficient to determine all the factors that may affect construction methods and
costs. For example, the thickness of surficial topsoil or fill layers may vary markedly and
unpredictably, The contractors bidding on this project or undertaking the construction
should, therefore, make their own interpretation of the factual information presented and
draw their own conclusion as to how the subsurface conditions may affect their work.

The benchmark and elevations mentioned in this report were obtained strictly for use in the
geotechnical design of the project and by this office only, and should not be used by any
other parties for any other purposes.

Any use which a third party makes of this repert, or any reliance on or decisions to be
made based on it, are the responsibility of such third parties. AGRA Earth & Environmental
Limited accepts no responsibility for damages, if any, suffered by any third party as a
result of decisions made or actions based on this report.

This report does not reflect the environmental issues or concerns unless otherwise stated
in the report. The design recommendations given in this report are applicabie only to the
project described in the text and then only if constructed substantially in accordance with
the details stated in this report. Since all details of the design may not be known, we
recommend that we be retained during the final design stage to verify that the design is
consistent with our recommendations, and that assumptions made in our analysis are valid.

& AGRA
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