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FOUNDATION INVESTIGATION REPORT
~ FOR
HIGHWAYS 7 & 8 OVERPASS AT REGIONAL ROAD 51
SITES 33-361E AND 33-361W
W.P. 163-88-01 AND 163-88-02
 DISTRICT 3

SOUTHWESTERN REGION, LONDON

INTRODUCTION

This report presents the results of a geotechnical investigation for the proposed Highway 7
and 8 overpass at Regional Road 51, near New Hamburg, Ontario. The investigation was
carried out for the Ministry of Transportation, in order to provide geotechnical input for the

design of the structures and related earth works.

The fieldwork was carried out between 91 01 16 and 91 01 28 under the supervision of an
engineer and a technician. The work consisted of putting down eight boreholes and twelve
dynamic cone penetration tests. Borings were advanced by hollow stem continuous flight

augers to depths ranging between 25 and 33 m.
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FIELD AND LABORATORY WORK

The boreholes and cone test locations in the field were laid out by Geo-Canada Ltd., with the
assistance of preliminary site plans provided by M.T.O. The actual borehole and cone test
locations were subsequently surveyed by M.T.O., who also established the borehole and cone test

elevations.

In the boreholes, soil samples were taken by the standard penetration test method at 0.76 m
intervals of depth within the upper 6 m of the soil strata; below 6 m, the sampling interval was
increased to 1.5 m. In soft to firm cohesive soils, in situ vane shear tests were performed in the |
boreholes to assess the undrained shear strength of the soil, and relatively undisturbed soil samples

were also taken by pushing thin walled shelby tube samplers into these cohesive soils.

Piezometers were installed in six boreholes to monitor the groundwater conditions. The
piezometers were read daily during the fieldwork, and three additional times in the four week

period following completion of the fieldwork.

The soil samples were re-examined and selectively tested in the laboratory. Representative
samples were tested for their index properties such as moisture content, grain size distribution and
consistency (Atterberg) limits. One dimensional consolidation, unconfined compression and
standard Proctor compaction tests were also performed. The test results are summarized on the

Records of Boreholes attached to this report, and are plotted on Figures 1 to 10, inclusive.

The enclosed Drawing Nos. 1638801-A and 1638802-A show the borehole locations.
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SITE DESCRIPTION
The site is located approximately 60 m to the east of the present intersection of Highways 7
and 8, and Regional Road 51 in the Township of Wilmot, Ontario. It is about 20 km west

of Waterlqo, and about 2 km east of the Nith River.

The area surrounding the site is a series of rolling hills which gently slope toward the
southwest. Just north of the highway, the Baden Hills are a prominent feature. The highway
itself slopes down from east to west, crossing a tributary stream of the Nith River, at about

300 m west of Regional Road 51.

Geologically, the site is located near the west limit of the physiographic region known as the
Waterloo Hills. These hills are formed of either ridges of sandy till or kame moraines. The
moraines were laid down towards the end of the last ice age as the Wisconsinen Glacier
started to retreat from the area. The intervening low areas between the hills are mostly
occupied by outwash sands. The Baden hills to the north of the site are sand and gravel
domes about 60 m high. Around the base are areas of outwash sand and numerous kettle
lakes and smaller swamps. West of the Waterloo Hills is the Stratford Till Plain, which is a

generally flat, poorly drained plain. The dominant soil type in this plain is a clay loam.
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SUBSURFACE CONDITIONS
General
The general stratigraphy at the site consists of a thick deposit of stratified silt, clayey silt and’
silty clay, which is underlain by silty clay (till) at depths ranging between 20.6 and 27.2 m.
(For brevity and ease of expression, the stratified silt, clayey silt and silty clay deposit will be
referred to in this report as the "Silt and Clay" stratum). The silt and clay deposit is ﬁfm to
very stiff while the underlying silty clay (till) stratum is hard. A relatively thin layer of silty
clay with a glacial till structure overlies the silt and clay stratum at three of the borehole
locations. In Boreholes 5 to 8, which were drilled through the existing embankment of the

highway, a 3.7 to 5.2 m thick sand and silty clay fill was encountered.

At the time of the investigation the groundwater level was high. It was recorded close to the

existing ground surface in Boreholes 2 to 4.

Details of the subsurface conditions are presented in the Records of Boreholes attached to
this report. In the following paragraphs, the relevant properties of the various soil units are

briefly described.

Sand Fill
Sand fill was encountered in Boreholes 5 to 8 which were drilled through the existing highway
embankment. It extends from the ground surface or the underside of the granular road base

to depths ranging from 0.6 to 3.7 m.
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The sand is poorly graded and contains a trace to some gravel, and a trace of silt. The
grading curves of two samples of the sand fill are shown on Figure 1. These samples contain
3 to 15% gravel, 77 to 86% sand, and 8 to 11% silt and clay. Their moisture contents are 9

to 13%. Traces of organic matter and topsoil are also found in the sand fill.

The standard penetration blow counts ("N'-values) recorded in the sand fill vary from 18 to
62 blows per 0.3 m. The dynamic cone penetration blow counts are between 24 and 50 blows

per 0.3 m. These results indicate compact to very dense conditions.

Clayey Silt Fill

The compaction of the fill materials in Boreholes 5, 6 and 7 changed from sand to clayey silt
at 0.6 to 3.0 m depth. The thickness of the clayey silt fill ranges from 1.1 to 4.6 m, resulting

in a total fill thickness of 4.1 to 5.2 m at the borehole locations.

The clayey silt fill also contains a trace of sand and gravel, and some organic matter. It has
moisture contents of 16 to 18%. A typical sample of the clayey silt fill was found to have a

liquid limit of 30%, plastic limit of 18%, and a plasticity index of 12.

SPT 'N’.values ranging from 10 to 35 blows per 0.3 m were recorded in the clayey silt fill,

suggesting stiff to hard consistency.
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Upper Silty Clay

A relatively thin layer of silty clay was found at the surface of Boreholes 1 and 3, and underneath

the existing fill in Borehole 7. The thickness of this stratum is about 1.4 to 2.6 m.

This is a well-graded soil in which silt and clay are the dominant soil fractions. It also contains
some sand and a trace of gravel. "N'-values of 14 to 33 blows per 0.3 m recorded in this deposit
suggest that it is stiff to hard. The embedded gravel in the silty clay give it a till like structure and

suggest glacial origin.

A standard Proctor compaction test performed on the silty clay obtained a maximum dry density

of 18.7 kN/m? at an optimum moisture content of 13.5%.

Stratified Silt and Clay

This deposit forms the majority of the soil profile in each borehole. It extends from the existing
ground surface or the underside of the shallow surficial soils (fill or silty clay) to depths between

20.6 and 27.2 m (EL 318.9 to 322.6 m).

This is a stratified deposit comprised of alternate layers of silt, clayey silt, silty clay and clay. It
also contains a trace to some sand. The thickness of the individual layers varies from a few
millimetres to a few centimetres. The silt layers are non plastic to slightly plastic, often wet, and

dilatant. The clayey layers are low to medium or occasionally highly plastic.
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Figures 2 and 3 show the grading curves of the predominantly silty and the more clayey samples
of this deposit, respectively. The nine silt or claye& silt samples shown on Figure 2 contain no
gravel, 1 to 37% sand (mostly less than 30%), 52 to 88% silt, and 10 io 23% clay. The eight silty
clay or clay samples shown on Figure 3 contain 0 to 3% sand, 16 to 62% silt (mostly over 50%),

and 34 to 83% clay.

The natural moisture contents of the stratified silt and clay deposit range from 11 to 31%. Some
of the samples are non plastic, while some have low to high plasticity. The liquid limits, plastic
limits, and plasticity indices of twenty-two clayey soil samples tested are 11 to 72%, 15 to 30%, and
5 to 42, respectively. Their liquidity indices vary from 0.01 to 1.4. The results of the Atterberg

limit tests plotted on the Plasticity Charts are shown on Figures 7A, 7B and 7C.

In Borehole 3, an approximately 1.0 m thick sand layer was found embedded in the silt and clay
deposit at about EL 341+ m. Figure 4 shows the grading curve of this sand which is composed

of 4% gravel, 93% sand, and 3% soil fines (silt and clay).

The "N’-values recorded in the stratified silt and clay deposit range from 8 to 36 blows per 0.3 m.
In situ vane shear tests performed in the weaker layers revealed undrained shear strength of 50
to over 75 kPa. Due to the random presence of silt layers however, the validity or the relevance
of these tests can be questioned. An unconfined compression test on a sufficiently long clayey
sample obtained an undrained shear strength value of 59 kPa. These test results indicate that the

consistency of this soil stratum is firm to hard, but mostly stiff to very stiff.



4.6

Page 8
The dynamic cone penetration blow counts in this material vary widely, from 3 blows per 0.3
m near the surface to over 100 blows at greater depth. The higher penetration resistances
can probably be attributed to the rapid build up of friction or adhesion on the shaft of the

drill rods.
The results of two one dimensional consolidation tests of the silt and clay deposit are shown on
Figures 9 and 10. The initial void ratios of the tested samples are between 0.61 and 0.65, and the

compression indices are 0.085 and 0.018, respectively.

Lower Silty Clay (Glacial Till)

Underlying the stratified silt and clay deposit in all the boreholes is a silty clay (till). The surface
of th_is deposit was contacted between Elevations 322.6 and 318.9 m. The thickness of this stratum
is not known as it extends beyond the bottom of the holes. It is a well graded deposit as shown
by the grading curves of four samples of this soil (Figure 5)’. These samples contain 0 to 25%

gravel, 2 to 32% sand, 28 to 59% silt, and 32 to 39% clay.

The natural moisture contents of this material are between 16 and 24%. lts liquid limits, plastic
limits, and plasticity indices are 33 to 44%, 17 to 18%, and 15 to 24, respectively (see Figure 8).
The liquidity indices are between -0.1 and 0.25. The "N’-values in the silty clay till range from 32
blows per 0.3 m to 60 blows for 125 mm. The above test results show that this is a low to medium

plastic silty clay of hard consistency.
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4.7  Groundwater Conditions
Piezometers were installed in six boreholes. These were monitored over a period of four weeks.
The results are summarized in Table 1 below.
The water levels in the piezometers were rising at a slow rate, and some may not have reached
equilibrium even at the end of the monitoring period. However, it is inferred that the water
levels will stabilize at about El. 344 m. Further readings should be able to confirm this.
TABLE 1
WATER LEVEL READINGS
BH Date 910117 | 910LI8 | 910122 | 910127 | 910131 | 910208 | 910222
Ground
Surface
Elev. Water Level (Depth/Elev.)
(m)
2 343.0 111 _85 _45 37 2.3 _16 _09
3319 334.5 3385 3383 340.7 3414 342.1
3 344.5 - 265 94 37 1 _04 02
318.0 335.1 340.8 344.4 344.1 344.3
4 344.7 - 2.2 6.2 09 0.6 01
3355 338.5 3438 344.1 344.6
5 346.0 23.8 _16 36 2.9 27
3222 338.4 3424 343.1 3433
6 346.6 - - dry 49 _43 38
3417 3423 342.8
7 346.9 - 31.6 20.4 113 _54
3153 326.5 335.6 3415
-
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DISCUSSION AND RECOMMENDATIONS

Proposed Construction

It is proposed to construct twin overpasées to carry the Highway 7 and 8 traffic over Regional
Road 51. The new structures will be located approximately 60 m east of the present
intersection. The reconstructed highway will be a divided highway. The westbound lanes will
follow the existing roadway while the eastbound lanes will be located to the south on a new

embankment.

Two alternate forms of structures are being considered for this intersection. Proposal 1is a
three-span structure with open spill through abutments. The spans will be approximately 18
m, 30 m and 18 m. Proposal 2 is a single, 30 m span structure with enclosed abutments and

retaining walls.

The proposed road grade is about EL 347 m for the highway and about EL 339.5 for Regional

Road 51.

Engineering Evaluation of Subsurface Conditions

Generally consistent subsurface conditions were encountered in the boreholes. Apért from
some fill and a relatively thin layer of silty clay (till) near the ground surface, the stratigraphy

is comprised of a thick deposit of stratified silt and clay overlying silty clay (till).
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The composition of the existing fill materials ranges from sand to silty clay. Most of the sand
fill is relatively clean but the clay fill contains traces of organic matter. In some boreholes
old topsoil was found at the base of the fill layer. The existing fill materials appear to have
been compacted but the degree of compaction is variable, judging from the range of standard
penetration blow counts recorded in the fill. Because of its variable composition and degree

of compaction, and its organic content, the fill is not a suitable foundation bearing stratum.

The stratified silt and clay deposit is the major significant soil deposit. This is a layered

deposit c;onsisting of slightly plastic to non plastic silt and low to highly plastic clay. This soil
is firm to hard, but mostly stiff to very stiff. It can support lightly loaded footings_bui the
bearing capacity of this soil is probably insufficient for a heavy bridge structure. Settlements
would also likely exceed tolerable limits. It is, however a suitable bearing stratum for friction
pile foundations. Although locally the silt zones predominate, overall this soil unit is expcctéd
to behave as a cohesive material. Piles driven into the stratified silt and clay will derive their

load carrying capacity mainly from skin friction (adhesicm) acting on the pile shaft.

The liquidity indices of this soil unit range from near 0.0 to 1.4. The lower values are
associated with the more clayey layers, which suggests that the clay layers are lightly
preconsolidated. The silt layers are saturated and dilatant, but silts are generally less
compressible than clays. Therefore overall, the stratified silt and clay deposit is not a highly
compressible material. The resulis of two consolidation tests seem to confirm that the soil
compressibility is medium to low. Nevertheless some settlement is expected to occur under

the weight 6f the new road embankment fill, i.c. mostly in the eastbound lanes.
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The lower silty clay (till) is hard and highly preconsolidated. It should therefore be a good
bearing stratum for pile foundations. The capacity of piles driven into this soil layer would

be derived from both end bearing and skin friction.

'I__‘he upper silty clay (till) is a cohesive soil which can be cut to steep angles and will remain
temporarily stable without lateral support. The stratified silt and clay is expected to behave
as an essentially cohesive deposit, but there are zones within this stratum in which the silt
layers dominate. The silt layers are non plastic to slightly plastic, mostly saturated and
dilatant, and may not remain stable for longer than a few days, even if the excavation is cut
back to 45 dagrées. In the long term, even a 2H:1V slope could experience stability problems

unless the slope is well drained, this is discussed in more detail in Section 5.5 of this report.

Foundation

Since spread footings founded on the stratified silt and clay would not have the required load
carrying capacity, the bridge structures will have to be founded on piles. Piles driven into the
stratified silt and clay layer will derive their load carrying capacity mainly from skin friction.
Piles which penetrate into the lower silty clay (till) stratum will obtain additional capacity from

end bearing. Timber, precast concrete, steel tube or H-piles are possible alternative pile

types.

The estimated pile capacities are given in Table 2. A full scale load test is recommended to

confirm the pile capacities.
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o
Pile Type Size Estimated Toc Estimated Pile Capacity (kN)
Elev. (m)
, Ultimate Serviceability
Limit State Limit State
Type I

Timber #36 324 O 330 225
332 @ 330 225
Steel Tube 305 OD x 4.4 mm wall 323 320 320
331 @ 320 320
324 OD x 6.3 mm wall 319 - 315 715 450
Precast 500 mm square 323 O 850 575
Concrete 328 @ 1000 600
319 -315 1310 880
Steel H HP 310x 79 319. 315 700 528

M For piers, and abutments of single span structure

@ For abutments of 3 span structure

The friction piles supporting the bridge abutments are expected to experience settlements

equal to the anticipated settlements of the embankments, i.e. about 45 to 70 mm at the

eastbound lanes and about 10 to 18 mm at the westbound lanes. On the other hand, end

bearing piles driven into the lower silty clay (till) will be subject to some downdrag forces.

However, since the rate of settlement under the approach embankments is expected to be

rather rapid, and the negative skin friction mobilized by the low strain deformations caused

in the soil by the settlement will be small, the downdrag forces will also be small and in our

opinion, they can be safely ignored.
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Friction piles should be driven to the required toe elevation using a hammer with a ram weight
at least 25% of the weight of the pile. The driving of precast concrete piles should be carried
out with utmost care; the driving energy should be reduced if suddenly’hard or easy driving
conditions are encountered. For timber piles, the driving energy of the hammer should not

exceed 30,000 joules/blow.

End bearing piles should be driven to a practical set in the lower silty clay (till). The required
final set should be established with a load test, but it is estimated that piles driven with a hammer
having a rated energy of 53,000 joules/blow would develop the estimated capacity at a fmal set
of 4 to 8 mm/blow. Estimated toe elevations where these sets are expected to be achieved are
shown in Table 2. The piles should be driven to or below the estimated toe elevation and should
be monitored by the Hiley Formula, in accordance with M.T.O. Standard 8S103-10 or SS103-11.

All piles should be re-tapped after twenty-four hours to ensure that no relaxation has occurred.
Lateral loads should be resisted by raking piles.

Lateral Earth Pressure and Retaining Walls

For the single span option, some fairly high (approximately 7 m) retaining walls will be required.
Conventional reinforced concrete retaining walls require good and uniform foundation support
which the native soil will not be able to provide unless larger than 30 mm total and differential
settlements can be tolerated. It may therefore be necessary to support cast in place concrete

retaining walls on piles.  Pile capacities can be obtained from Table 2.
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As an alternative to rigid concrete retaining walls, reinforced earth walls could be used.

 These walls are more flexible, can tolerate larger deformations, and can therefore be founded

on the stratified silt and clay.

Based on the measured undrained shear strength of the stratified silt and clay, the factored
bearing capacity at Elevation 339 m is 150 kPa and 100 kPa at Ultimate Limit State and

Serviceability Limit State (estimated 40 mm settlement) respectively.

For the design of the retaining walls, a lateral carth pressure distribution whjch increases
linearly with depth according to the following expression can be assumed.
p = Kyd
where p = unit earth pressure, kPa
K = coefficient of lateral earth pressure
vy = unit weight of backfill, KN/m?

d = depth below top of wall

The unit weight and effective angle of shearing resistance (unfactored) can be taken as 21.1
kN/m> and 30 degrees, respectively, for Granular 'B’ backfill, and 22.8 kN/m® and 35 degrees

for Granular *A’ backfill.

For a sloping backfill, the direction of the earth pressure can be taken to be parallel to the

surface of the backfill.
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A positive drainage system (eg. drain pipes, weep holes) should be installed behind the

retaining walls to prevent the build up of groundwater above the base of the wall.

For the evaluation of the stability of the wall against sliding, the unfactored angle of friction

between the base of the reinforced earth wall and the native soil can be taken as 25 degrees.

Approach Embankments

The approach embankments at the cut for Regional Road 51 will be about 8 m high, and will
be formed by cutting into the native soil or the existing fill, and in the case of the eastbound
lanes, by placing fill. The preliminary bridge layout plans show a distance of 18 m between
the piers and the abutments of the three span bridge alternative. This would allow the

forward slope to be formed at a 2H:1V gradient.

In order to evaluate the safety of the cut and fill slopes, stability analyses were carried out,

using a computer programme. The following soil parameters have been adopted in the

~analyses. The effective angle of shearing resistance (p’) of the two major soil units was

estimated from the measured index properties.
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TABLE 4

SOIL PARAMETERS USED IN STABILITY ANALYSIS

Soil Unit Weight Effective Effective
' (kN/m-) Cohesion Shearing
Angle
(degrees)
Fill 20.0 0 33
Stratified Silt and Clay 20.0 0 30

o e —
The analysis was carried out in terms of effective stresses since the stability of a cut slope is

more critical in the long term when its stability is governed by the effective shear strength

parameters of the soil.

The slope profiles analyzed are shown in Figures 11 to 11C. The stratigraphy is relatively
simple, being composed of fill overlying stratified silt and clay. The local positive effect of
the surface layer of silty clay (till) is ignored on the grounds that, although this layer is

stronger than the silt and clay deposit, it is thin and is not present in all the borcholes.

Behind the slope surface, the groundwater level was assumed to be at ElL 344 m, which is the
water level observed at the time of the investigation. Near the face of the slope, the
elevation of the phreatic surface was varied in the analyscs to simulate the effect of lowering
the water level to various depths below the slope surface. The slope angle was also varied
from 2H:1V to 2.5H:1V and the slope cross section through the perched abutments of the

three-span structure was chosen as being the most critical.
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A large number of potential failure surfaces were examined for each combination of slope
angle and phreatic surface to arrive at the minimum factor of safety (F.S.) for each condition.

The results of the analyses are summarized in Table 5 below.

TABLE 5

STABILITY ANALYSIS RESULTS

Slope Slope Position of Minimum
Height Angle Phreatic - F.S.
(m) Surface
(m below
slope
surface)
8 2H:1V 0.0 0.62
1.0 0.95
20 1.11
3.0 1.11
2.5H:1V 0.0 0.84
1.0 1.14
2.0 \ 1.33

The results tabulated in Table 5 show that an undrained slope would be unstable even at a
2.5H:1V gradient. The F.S. increases as the phreatic surface is depressed below the slope
surface, but for a 2H:1V slope, our analysis indicates that groundwater control alone cannot
increase the F.S. higher than 1.11. For this project, a minimum E.S. of 1.25 is recommended.
Therefore the finished slope surface should not be steeper than 2.5H:1V and subsoil
drainage on the slope will be required to ensure that the water level remains at least 2 m

below the slope surface at all times. Alternatively the outer 3 m of the embankments could
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be constructed of granular fill (Granular 'B’ quality or better), as shown on Figure 12.
(Figure 11C shows that a 2 m thick granular shell is not sufficient to ensure a minimum ES.

of 1.25.)

The weight of the 2.5 to 4 m high new fill which will be placed to raise the grades in the
eastbound lanes is expected to cause some settlement. Based on the results of the two
consolidation tests performed on samples of the stratified silt and clay deposit (Figures 9 and
10), about 45 to 70 mm settlement is expected. The consolidation test results also show that
the rate of consolidation is rapid due to the silt layers in the soil. Calculations show that
primary consolidation should be completed within three months after the fill has been placed.
In practice the actual consolidation rate is often more rapid than the calculations indicate,

due to lateral drainage.

In the westbound lanes the settlement is estimated to be of the order of 10 to 18 mm.
Clean granular fill material should be used for embankment construction. Prior to placing
the new fill materials, all topsoil should be removed. The fill should be placed in 200 mm

loose lifts and compacted to 95% standard Proctor maximum dry density.

The finished slope surfaces should be seeded or sodded to prevent surface erosion.
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Drainage

Drainage ditches or subdrains will be provided on both sides of the cut for the regional road
to keep the subgrade well drained. Because of the layered structure of the soil deposits and
the presence of nearly impervious clay layers these drainage measures however will not be
effective to control the groundwater level in the slope of the cut. In order to lower the
groundwater to a sufficient depth below the slope surface and to achieve a desirable F.S,,
French drains should be installed on the slopes. Figmje 13 shows the recommended French

drain details.
In the event that the 3 m thick granular blanket shown on Figure 12 is used to stabilize the -
2:1 slopes, French drains will not be required but a perforated drain pipe should be installed

at the toe of the slope to collect the water seepage from the slope.

Construction Conditions

The trafficability of the site soils could affect scheduling and rate of progress. Trafficability
is expected to be poor due to the high groundwater table and the cohesive nature of the site
soils. Some of the clay layers are highly plastic and therefore slippery when wet. At the
same time, the silt layers are saturated, and some of the non plastic silt layers are dilatant.
After the silt dilates, it will become jelly like and will not be able to support heavy
construction equipment. Dilation can be prevented by lowering the groundwater level ahead
of the excavation. Temporary dewatering could also be required in order to maintain the
stability of the cuts and embankments until the permanent French drains can be installed.

Without dewatering, the non plastic silt layers and sand seams may not be stable for more
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than a few days even at 45° slope. Dewatering of the stratified silt and clay would likely |
require the use of closely spaced vacuum well points, surrounded by sand wicks to
hydraulically connect all the silt layers. Drainage will be slow and the well points would have

to be pumped for a long period of time to be effective.

The silty clay layers and the silty clay (till) can be excavated to 45 degrees at which angle they
will remain temporarily stable. The excavated silt and clay will be too wet to be recompacted
to a high density. Therefore they cannot be immediately re-used for embankment

construction or backfilling purposes.

STATEMENT OF LIMITATION

The Statement of Limitation, as quoted in Appendix "A", is an integral part of this report.

GEOQ-CANADA LTD.

James Ng, P.Eng.

S Sl
Ivan P. Lieszkowszky, P.Eng.

JN:IPL/uo
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APPENDIX
"An
Statement of Limitation

The conclusions and recommendations in this report are based on information
determined at the borehole locations. Soil and groundwater conditions between and
beyond the boreholes may differ from those encountered at the borehole locations,
and conditions may become apparent during construction which could not be detected
or anticipated at the time of the soil investigation.

The design recommendations given in this report are applicable only to the project
described in the text, and then only if constructed substantially in accordance with
details of alignment and elevations stated in the report. Since all details of the design
may not be known to us, in our analysis certain assumptions had to be made. The
actual conditions may, however, vary from those assumed, in which case changes and
modifications may be required to our recommendations.

We recommend, therefore, that we be retained during the final design stage to review
the design drawings and to verify that they are consistent with our recommendations
or the assumptions made in our analysis. We recommend also that we be retained
during construction to confirm that the subsurface conditions throughout the site do
not deviate materially from those encountered in the boreholes. In cases where these
recommendations are not followed, the company’s responsibility is limited to
interpreting accurately the information encountered at the boreholes.

The comments given in this report on potential construction problems and possible
methods are intended only for the guidance of the design engineer. The number of
boreholes may not be sufficient to determine all the factors that may affect
construction methods and costs. 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 conclusions as to how the
subsurface conditions may affect their work.
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fnclosure 1

163-88-01

3 HWY_ 71 and 8

RECORD OF BOREHOLE No | METRIC
LOCATION __Sta. 18+178.3 0/8 10.9m ReC/L Huy 7 & 8 ORIGINATED BY __PWD

BOREHOLE TYPE _Hollow Stem Aupering

COMPILED BY __IN

OFFICE REPORT ON SOl EXPLORATION

BATUM ___ Geodstic DaTE __91 01 16/17 CHECKED BY 1Pl
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION ruaa -
G2 § |00 MO T e ol ) 53 | RemaRcs
[ w | 2Q1 ¥ 20 40 50 80 10D GONTE 2= 3
Ol W - - ) h ) i i Wp W w5 g
DESCRIPTION Hlel gl 3 25| O [SHEAR STRENGTH kP U S— SRAIN size
= 5 = 15 t
=512 = 51 %5 |o uNCONFINED + FIELD VANE . ¥
é Z - gu & |® QUICK TRIAXAL  x LAB VANE WATER CONTENT (%) s {%]
Ground Surface n = U 20 40 60 #0100 10 20 3 kN/m® |GR SA 51 CL
150 mm Topsoil i *
SILTY CLAY o ”;{ﬁ/
trace of gravel LR
moist '
brown .Y
eill like MHoalss |z
very stiff ,{ 342
341.8! A
SILT AND CGLAY
stratified 2188 | 11
alternate layers of 4
silt, clayey sile
csilry clay
and clay . 3|58 | 18
grey
stiff
to
very stiff ol ss 9 340
A
51 88 11
.1
6} 58 9
338
71 88 11
8} 58 13
silt layers
predominate 336
clay layers
pradominate
91 3% 9
e
334
10} 88 11
Pushed Shelby
>y Tube at 9.9 m,
o recovery.
e i s s Consolidation
silt layers Test Fig, 9
predominace
11| 1w | PH 2.0 o 4 i
332 d 0 8 10
/
>4
121} 55 13
T i) )\v "\l
3 5. Numb fer ¢ 20
4%, x7 ; Numobars refar o 15 -5 {%) STRAIN AT FAILURE
Sensitivity o




OFFICE REPORT ON SOIL EXPLORATION

Midsiry
®)

Tranapartation
Ontario

Enclosure 1A

RECORD OF BOREHOLE No | {CONT) METRIC
w P 163-88-01 LOCATION __ Sta. 18+4178,3  0/510.% Re, C/f Hey 7 &8 ORIGINATED BY EWD
DIST 3 CHWY 7 ui_!d 8 BOREHOLE TYPE HOllow Stem Aupering COMPILED BY __JN
DATUM _Geodetic DATE 91 01 16/17 ’ CHECKED BY __IPL
SOIL PROFILE SAMPLES ?ﬁm 3 DYNAMIC CONE PENETRATION -
T | RESISTANCE PiOT NATURAL =
. N A e il BT
9 o m - = A i b] 1 1 Wp W WL o &
ELEV ot g w| 2|28 | O |SHEAR STRENGTH KPa oot Grnessmened 3 | GRaIN $1ZE
DEPTH DESCRIFTION wlE1 2 2138 § |ounconmmes  + riEwo vane WATER CONTENT (%l 7 DISTRIBUTION
é 2 5 | &Y & | QUICK TRIAXIAL  x LAB VANE (%) (%)
331.2] Continuation M - U 0 40 0 80 100 10 20 30 kng3 GR SA 51 CL
1201 "grir AND cLAY ’
ag above
13 88 15
stiff to very sbiff
y
330
14 55 23
328
15{ 88 19
16} 88 | 19 426
mainly clay l
l 171 88 12
/[/ >4 Soil backed
324 up 4.3 m irto
hollow stom
/4, AURCTS .
181 s8 19
322.6 /(
20.6 | SILTY CLAY .
some sand i1
trace of embedded ' 322
gravel
grey T
hard 19§ 88 49
{Glacial T111) <K
i
’[}E 20|88 | 44 320
i
319.2 )
F4 XA AT T ] . '\1 I\/
20
+3, x5 Numbers refer to 15 5 tuy STRAIN AT FALURE
Sensitivity 10




SOl EXPLORATION

OFFICE REPORY ON

Enclosure 18

W P __163-88.01

RECORD OF BOREHOLE No

I (CONT.)

LOCATION _ Sta. 18+178.3 0/S 10.94 Bt C/L Huy 7 & 8

METRIC
ORIGINATED 8Y _PHD

DisT .3 Hwy_7 and 8 BOREHOULE TYPE _ Hollow Stem Augcring COMPILED BY _ _JN
DATUM Geodetic DATE 91 01 16/17 CHECKED BY __IPL
SOIL PROFILE SAMPLES o w JDYNAMIC CONE PENETRATION —
Ecg 6 RESISTANCE  PLOT :::'szlc g‘%‘g@;f ,{“g‘\‘“‘b t(:g REMARKS
NTEN =
5le e |22 2 20 40 60 80 100 w | 2% &
ELEV DESCRIPTION =jglw| 2125 S SHEAR STRENGTH kPa e Cvrmmrsmtonsd 2 | Gram sizE
DEPTH © HEL 2] 2|26 5 |ounconmnen 4 e vane WATER CONTENT ()] 7 DISTRIBUTION
?:_: z -2 %U é ® QUICK TRIAXIAL X LAB VANE ° (/")
319.2! Continuation v - ut GR SA 51 CL
24.0] SYLTY CLAY (TiLL) ﬁ}
318,5 hard M2t} s | 66

24.70 END OF BOREHOLE

Borehole backfilled
groundwater
conditions not
established

+3, x% : Numbers refer to
Sansitivity

00
15 45 (%) STRAIN AT FAILURE
10




OFFICE REPORY ON SOOIt EXPLORATION

Miriatry
@)

Tranaportation
Oritarity

Enclosure 2

RECORD OF BOREHOLE No 2 METRIC
wP 163-88-01 LOCATION Sta, 18+212.0, 0/8% 27.5 m Rt, C/L Hwy 7. & 8 ORIGINATED &y __SC
DIsT....3 HwY_.1.and 8 BOREMOLE TYPE Hollow Stem_Augering.and. Cons Test compiLEd By _ N
DATUM _Geodetie DATE 91 01 16/17 "CHECKED sy _ P
SO PROFILE SAMPLES" o E DYNAMIC CONME PENETRATION —
“3% S RESISTANCE PLOT ‘Z....‘__,___. :-:,:?th Z’%}ggé? t’l?ﬂ"l‘:’ﬁ .“:&Jé REMARKS
51 e w | *2 ; 20 49 sp e 0 L W w, | &5 a
ELEV {28 w| 2128| § [SHEAR STRENGTH ko PO\ 2 | GRAIN SIZE
BESTH DESCRIPTION REIREE ag % o unconemen sreovane| el 7 msmgumw
, iz 5 | &Y T |® QUICK TRIAXIAL  x LAB VANE * (%)
343.0| Ground Surface ] ? o 1020 30 GR 5A 51 CL
0.0} 300 mm Topsoil o ’%7:‘: !
SILT ARD CLAY
»
st;atified Seal
d u ] e H— 0 35 4
1158 Ysle CONE TEST
90.42}22
o
2185 |16
L moist, brown
wet, grey
77 17
A1) 3]ss | 11 10l o6
alternate layers of
silt, clayey sile, 340
silty clay and
clay 4188 | 14
stiff to very stiff
5188 | 21 0
6]8s |18
338
o N.P.
7185 |16
slss | 8 ]
336
9 |ss |20 0
10 |{$8 | 20
ot o 3 77720
11 |ss |13
334 M
12 {58 |13
clay layers predominate
between
10 mand 18 m
depth
epe 13 |ss |10 332 A 9
331,07 <
APk CUuu.med . ,\I l\’

20
3, x%; Numbers refer to 5 o g (o) STRAIN AT FAILURE
Sansitivity 10



OFFICE REPORT ON SOIL EXPLORATION

Orntario
Enclosure 24
RECORD OF BOREHOLE No 2 (CONT)  METRIC
w P 1618801 LOCATION Sta. 1B+212.0, 0/$ 27.5 m Re, O/ Huy 7 & 8 ORIGINATED By _ SC
oISt 3 HWY. 7 and 8 BOREHOLE TYPE _llollow Stem Augering and. Cone Test COMPILED BY . JIN
DATUM .. Geodetic DATE _ 91 01 16/17 CHECKED B8Y 1PL
SO, PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
“;”Jg g RESISTANCE PLOT nasmic NATuRaL ttoup :5 REMARKS
- PR E R 20 40 60 80 100 [N CONTEN zZz &
O« i} = = ) L 1 1 } Wg w W, I oo
ELEV cRipT Sl w2188 ] & [$HEAR STRENGTH kPa S —— E | grain s1zE
DEPTH DESCRIPTION w135 2] 2188 T |ounconsmes  + Fiew vane WaTER CONTENT ()] 7 DISTRIBUTION
g1z 3 | BV | & |eouck rraxan x 1As vane . {%]}
331,00  Continuation ¥ - i ' 10 20 30 GR SA SI CL
12.0| SILT AND CLAY { N
as above 14185 | 18 :>
stiff to very SLore Tegt
iff
st 130 e \“\M
‘-"‘"N.,_.
M\N7
15|58 | 13 o
328
16 {85 | 22
326
17 185 |15
sile layers
predominate
LB 155 {16
324
/
19 |88 {22 $Ound o 7 71 27
L
322
32114 X
2088 |28
2.6 SILTY GLAY T 1.8 0
some sand .
trace of gravel
grey )
very stiff to hard T
{(Glacial TLLL) *
. 320
;rk
| 21{ss lea
i@
319.0 ‘
VAP (nnriv{M l/}/ I\I N
20
+3, x5y Numbers refer 1o 15 0 5 (4,) STRAIN AT FAILURE
Sensitivity 10



CFFICE REPORYT ON SOiL EXPLORATION

Mirdniry
@)

Trarmsponation
Ortaric

Enclosure 9%

o

RECORD OF BOREHOLE No 2 (CONT) METRIC

WP _ 163-88-01 LOCATION . Sta. 1842120, Q/S 27.5 m Re, il Huy 28 B . ORIGINATED BY SC
DIST._3  Hwy_7and 8  BOREHOLE TYPE _Hollow Stem Augecing.and Come_Test COMPILED  8Y __JIN
paTUM _Cevderic DATE 91 0L _16/17 cHECKED BY _ 1Pk
SOl PROFILE SAMPLES o uwa  FOYNAMIC COME PENETRATION —
. \.:?JQ é" RESISTAMCE  PLOT *me f}:f:‘c ::glgf\%t “%:P ’:3 REMARKS
= w | 2O 20 40 60 80 100 CONTENT zZ= &
9 o wl g = 1 i L 3 J Wp W W" o
ELEV DESCRIPTION alg| el =2 %é 5 |$HEAR STRENGTH kPa e Qi 2 DGSRT%"; ?;ze
=] = -« 5 = ISTRIBUTION
DEPTH =B -] o) g |0 UNCONFINED + FIELD VANE | o T
Ak . gu S |o Uk THAXAL  x (AB vane |WATER CONTENT (%) oy
319.0| Gontinuation v ; i 10 20 3D 40 GR 5A 51 CL
24.01 SILTY CLAY 1]
some sand 1l )
trace of gravel . 22} 88 | 41 st 44 0 32 32 36
prey Ay
hard /] 18
|
(Glacial Ti11) JA
316. 8 1] |23 |5 | 60/ lnzmmg
L5 mm

<0.2'1 ®¥Np OF BORENOLE

Date Wl

91.01.17 331.9
91.01.18 334.5
91.01.22 338.5
91.01.27 338.3
91.01.31 340.7
91.02.08 Jat.4
91.02.22 342.1

20
3, x5 Numbers refer to 1 g (w) STRAIN AT FAILURE
Sensitivity 10



QFFICE REPORT ON SOiL EXPLORATION

Mirdatry
of
Transportution

O Enclosure 3
RECORD OF BOREHOLE No 3 METRIC
W P _163.88.01 LOCATION Sta, 184229.5, 0/S 10.0 m Rt, C/L Hwy 7 & 8 QORIGINATED BY _EWD
o1sT.3 HWY 7 and 8 BOREHOLE TYPE Hullow Stem Augering COMPILED BY N
DATUM _Geodetie pATE 9101 17718 CHECKED BY ... 1FL
SOIL PROFILE SAMBLES I w DYNAMIC CONE PENETRATION Yot
g | & |ResisTanNcE pioT nastic Norgrore voue | T | RemARKS
= o |26 @ 20 40 0 8a w0 |“ comtenr | 25 &
Qe w - z ) ; 1 1 3 Wp W w, bg
ELEV alal w2128 C |SHEAR STRENGTH kPo T GRAIN SIZE
BERTH DESCRIPTION =151 2 2|38 | T |ounconemes 4 et vane warer conTent ()l 7 Disr»z;gunow
Sk 3 [EY | & |eouck TRIAKAL  x LAB vANE . 3 -
344.5| Ground Surface @ ? @ 20 40 60 80 100 10 20 30 40 keNjwm” [GR SA S1 CL
0.0] 170 mm Topsoil ;?%7‘ éé
SILTY CLAY ki 344
;:::EIQf embedded A w.r] 344,13
Erown U Tes 11a 9i.02.22
till structure {
43,1 stiff s
1.4{ SILT AND CLAY )
stratified ' 2 |85 |14 [T, 0 13 B4 23
alternate layers of
sile, elayey silt,
silty clay and cla
y ciay and clay , 342 X
3 {ss |19 o y
sand seam o 493 (3)
trace of gravel A 4 158 9
wot
grey
stiff to very stiff 140
K {
5 1s5 |10 >4
6 ss |8 '
P
7 Iss 9 338 [Emts 4
P2
st it layers
gredominate 8 lrw len et 20.2 o 5 7718
o
o lss lis P NP
336 5
o recovery
w0lss 11x o 1st attempr
>4
very stiff
to hard 1lss {n
A
1
12lss 33
334
firm
13 Is§ 8 >4
332.%
12 g—comtHven AN, AN

+3' %5 . Numbers refer to
Sansitivity

20
1565 (%) STRAIN AT FAILURE
10



OFFICE REPORT ON SOH EXPLORATION

Minlstry
()¢

Teansportation
Ontary

Enclogure 3A

RECORD OF BOREHOLE No 3 (CONT.) METRIC
w P _163-88-01 LOCATION _Sfas 18s229.5, 0/5 10,0 m R, G/L Hwy. 2 & 8 ORIGINATED By __ FWD
oIST...3 HWy_ 7 and 8 BOREHOLE TYPE Hollow Stem Augering COMPILED BY _ IV
DATUM _Ceodetic DaTE _91 01 17/18 cHecken oy .. B0
SO pROHLE SAMPLES I w DYNaAMIC CONE PENETRATION
oy | RESISTANCE PLOT ‘2____% PASHE ',}‘5’,';3:,‘:; Lo ,._E REMARKS
a2 L LimET EGNTENT  LIMIT -1
= w | 20| @9 20 40 &0 80 100 23 &
9 ol e} o d i L L ! L Wp w Wy oW
ELEY DESCRIPTION 18| 2| 2128 & |SHEAR STRENGTH kPa —_———o— | % | craN SizE
DEPTH ESCRIPT B2 2138 5 |ounconmnep 4 riewo vane warer content | 7 DISTRIBUTION
, . é % 5 | &V D |® GUCK TRIAKIAL  x LAB VANE ’ 5 (%)
332.5] Continvation & £ o] 20 40 B B0 100 10 20, 30 &0 |kN/wm” |GR SA 51 CL
12,00 g11r awp cLAY %
{ds above)
very-stiff to seiff L] |58 |24 332 @
)
silt layers predominace’]
o o v s s 4
clay layers predominatej]
1]
Lihs {ss | 9
, 1
330
A
1 e o1 77 22
i6 |ss |12 -
} .
5
328
§
‘]1riss |19
v
326
q 18158 (17 4
119 855 {14
324
]
b
20 188 |18
g
I, 322
hard
| A * *
mostly clay 21 |58 |36 No recovery
15t dtcempt
320.5 4
A xaY honclm‘g - AV,

20
+3, x5 Numbers refer 1o 5 0 5 1oy STRAIN AT FAILURE
Sensitivity 10



OFFICE REPORYT ON SOIL EXPLORATION

Ministry ’
(©)

Teamsgurtation
Ontario

Enclosure 3B

RECORD OF BOREHOLE No 3 ( CONT) METRIC

W P _163-88-01 LOCATION Sta. 18+4229.5, 078 10,0 m Re, C/L Huy 7 & 8 ORIGINATED By EWD
pisT __3 HWY _7 and 8 BOREHOLE TYPE Hollow Stem Aupering COMPUWED BY  JN
DATUM . Ceodetic DATE 9L 0L 17/18 CHECKED 8y _ IPL
50"_ PROF”.E SAMPLES -3 3 DYNMAMIC CONE PENETRATION o
E%’ Z RESISTANCE PLOT nasnic ?@2‘?5’3: wown | . T REMARKS
51 o | e ;’ 0 0 ep 3 w0 P W w]| 3% 3
ELEV il w2281 & [SHEAR STRENGTH kPa — o Z | oraiN $izE
DESCRIPTION =l slalsz]| & DISTRIBUTION
DEPTH =151 = > 150 = O UNCONFINED + FIELD VANE WATER CONTENT {%) Y .
' § z Y &Y ._?'_., ® QUICK TRIAXIAL  x LAB VAME ® (%)
1320.5] Continuation n " uw 1p 20 30 GR SA 51 CL
]
24.0} SILTY CLAY . /r
some sand Tl 320 : 121 34
trace of embedded 4{22 58 | 64 ' 3
gravel l/”
grey 48
hard 114
(Glacial Till) J/
/‘
Tl23 |ss |64
,V 318
}.

PIEZOMETER
24 | 88 {70

_‘T"‘—-l

316.6

27.9 ] END OF BOREHOLE
Date W.L.
91.01.18 318.0
91,01.22 335.1
g91.01,27 340.8
91.01.31 344.4
91.02.08 a4, 1

91.02.22 344.3

20
+3, x%; Numbars refer to 15 o 5 (s} STRAIN AT FAILURE
Sensitivity 19



OFFICE REPORT ON SOiL EXPLORATION

Minigtry

®:
Ontario

Tranaportation

Enclosure &4

RECORD OF BOREHOLE No 4 METRIC
WP . 163-A8-01 LOCATION ,Sta. 18+250.1 748 ORIGINATED BYSC
oist 3 Hwy _7 and 8 BOREHOLE TYPE _Hollow Stem Aupering and Cone Test COMPILED BY JN
pATUM _Ceodetic pare _91 01 18 cHeEckeD gy Pk
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 1 S |eqsvance pLOT NATUSAL =
=5 a MASTIC  megkrgre VOUIB ] o REMARKS
- $6| = 20 40 60 80 g0 |UMT contenr LmT g 5O
Ofe ] = > ) h 1 ) 1 Wp w w,| 5% &
ELEV alg| w| 21981 § [SHEAR STRENGTH kPo ———— 2 | crainv sizE
DEPTH DESCRIPTION SE| 2| 138 % |ounconmne  + pieLD vane rer content il Y DISTRIBUTION
1z 5 | &9 & |eouck TRIAXAL  x LAB VANE WATER CON (%) {%)
344.7| Ground Surface v : s 20 40 60 80 100 GR 5A 81 CL
0.0{ 350 mm Topsoil % Seal
SILT AND CLAY v w o 254
stratified WiL.3446 51.04.22
3ah
ilgs 14 Cone | Test:
2188 13
brown, silt layers
[romees eSS predominate
grey, more clay
3188 (20 342
alternate layers <
ofgilt, clayey sile 4188 110
nd sile 12
a y clay >+
stiff ro very stiff 5188 |20
340 o
6 (88 {22
7 |88 13
%
8 {58 |17
338
9 iss 12
336
10i88 |14
cldy layers predominatd //
silt layers predominatd
b
4
’ 33
11§88 {20
332.7 4 N A
+3. %5 Numbers refer to

§

Sensitivity

20
15 4§ {%) STRAIN AT FAILURE
1o




OFFICE REPORT ON SOIL EXPLORATION

Ministry
() 2

Trsnmpon
Ontario

Enclosure 4A

RECORD OF BOREHOLE No

4 (CONT)

METRIC

W P _163-88.01 LOCATION _Sta. 184250.1, 0/S 23.2 m Rt, C/L Huwy 7. & 8 ORrIGINATED BY S€_
pist. 3 Hwy 7 and 8§ BOREHOLE TYPE Hollow Stem Aupering and Cone Test compigp sy _ IN
DATUM ____Geodetic DATE _ 9L 01 18 CHECKED BY _ IPL
ENETRATION
IL PROFILE SAMPLES | & us jOYNAMIC CONE P -
50 52 5 RESISTANCE PLOT f},’}f}"c ':‘é‘.??&:; t:ﬁ‘f'vb ‘::(15 REMARKS
" w20} @ 20 46 60 80 00 conTERT 2z 4
O} e w - = 1 1 i i 1 va W m& :)§
\EY Gl w2128 G [sHEAR STRENGTH kPs T GRAIN $I1ZE
LY. DESCRIPTION 2l 2121521 & |oonconrmen  + FEw vANE y |DSTRIBUTION
DEPTH 12| =1 *129]| € WATER CONTENT {%) (%)
a1z 5 | &Y é ® QUICK TRIAXIAL X LAB VANE
332.7] Continvation o B g GR SA 51 CL
12.0{ SILT AND CLAY ’
as above 124 88 | 17
very stiff 332
13} 88 22
330
14| 88 22
151l layers predominate
clay layers predominaté]
firm 328
15 88 7
hard
trace of gravel 16 {88 30 126
“very sciff
to stiff
17 |58 20
A
324
silt layers predominate
wet
18 |58 13
322
19 i88 19
Y S, /
o AT - \

4‘3' x5 Numbers refer to
Sansitivity

20
15 -5 (%) STRAIN AT FAILURE
10




OFFICE REPORY OM SOIL EXPLORATION

Mindstry
)+

Trarsporston
Outntic

Enclosure 4B

RECORD OF BOREHOLE No 4 (CONT.) METRIC

1638801 ATION _Sta. 18+250.1, O/5 23.2 @ 7 and & ORIGINATED BY _SC
w P LOC
pisT._ 3 Hwy_ 7 and 8 BOREHOLE TYPE _Hollow Stem Augering and Come Tesr . .. . . COMPILED BY N
DATUM _Geodetic pATE 9L 01 18 CHECKED 8y _.1PL
’ CONE PENETRATION )
SOIL PROFILE SAMPLES [ & | 9 | Siestance por NaruRAL =
2218 e frsnc o Gbe| o5 | REMARKS
" a | 2@ 7 20 40 60 80 100 Z3 3
=3 b EREERNE: PRIV We W W73 | oran size
ELEV ESCRIPTIO HEIRAE %% G |SHEAR STRENGTH iPe DISTRIBUTION
patas DESCRIPTION | 51215 = ANE
DEPTH e > o) £ O UNCONFINED + FIELD Vi o )’ o
512 3 %U 2 |u quiek rriAxiaL  x 1aB vane |WATER CONTENT (%) %)
framsg ek
320.7% Continuation hid § i GR 5A 51 CL
24.0{ SILT AND GCLAY A
as above
mainly silt fayers 20 85 | 26 326
vary stiff
Wy
318.9
25.8] SILTY CLAY 11 1 ss | 70
some sand e P
1
hard A s
(Glacial Till) /L
A
B/ 22 |ss Iso PIEZOMETER

316.8

27.9] END OF BOREHOLE

No further progress
due to lack of

augers

Date W.L.
91.01.22 335.5
91.01.27 338.5
81.01.31 343.8
91.02.08 344,14
91.02.22 344.6

0
+3, x5 Numbers refer o 5 o ¢ (%) STRAIN AT FAILURE
Sansitivity 10



OFFICE REFORT ON SOH EXPLORATION

Ministry
)

Tranapotiation
Oty

o Enclosure 5
RECORD OF BOREHMOLE No 5 METRIC
WP ___163-88.07 LOCATION _Sta. 18+153.0, 0/8 25.0 m LT, /L Huy 7 8 8 ORIGINATED 8y EWD
DIST 3 HWY 7.and 8 BOREHOLE TYPE Hollow Stem Augering and Cone Tesk COMPUED BY _ _JN
DATUM ... Geodetic DATE 9101 21722 ' CHECKED &Y ., IPL
SO PROFILE SAMPLES o wr DYNAMIC CONE PENETRATION
‘&“’z’ | RESISTANCE PLOTY “Z-.M PLASTIC forirone  LiGuiD h;.:. REMARKS
e p LT CONTENT  LIMIY L)
" w |20 @ 20 40 &0 80 100 z3 2
9 ﬁ “3‘ Qm z 1 ! | 1 1 Wp W Wy DB
ELEV BESCRIPTION a qEn w z z% C |SHEAR STRENGTH kPe [ S— GSRT%’!'; ?IZE
DEPTH Sl Z {2 R8E| 5 |0 UNCONRINED  + FIELD VANE . y |DISTRIBUTION
K 5 gu 5 1o ouicx TrxaL  x 1ab vane |WATER CONTENT (%)) (%)
346.0! CGround Surface v - i 20 40 60 80 1pO o220 30 GR SA 51 CL
0.0 : /
FILL /7/ Seal
sand
mye;;mzilt 1] 8s |10 o . 15 77 (8)
\;\:;:: l, Core Test -
' 2] ss |19
344
31858 ({18 L \
W.L. 343.3
4 | ss 115 91’.02.22 0
342 <
5 {58 (11
3
some organics
grey/brown 6 |85 j23 o
340.8 '
5.2 | SILT AND CLAY \\
stratified 7 188 lis . 0
alternate laysrs 340
of site, clayey silt
silvy clay
and clay . ) —HO 04 83 13
grey : 8 |55 |12
stiff
>4
p
9 |88 f12 338
[
¢ +
silt layers predominatie
clay layers predominaty]
o 72 0 1 16 83
0158 | 8 ’ Pushed Shelb
Tube at 9.9
336 >4‘ hut no
recovery
¥
11 ]88 |13
|_clay layers predominatf]
silt layers predominaty,
. 12 | TW {PH 4
32:,2 roCte AV AV

20
+3, k% ; Numbers refer to 15 45 (o) STRAIN AT FAILURE
Sarnsitivity 10



OFFICE REPORT ON SOIL EXPLORATION

Enclosure 5A

w P 163-88.02

DIsT__ 3., . Hwy 7 and 8

RECORD OF BOREHOLE No

LOCATION Sta. 184153.0, 0/8 25.0 m LT, C/L Hwy 7 & &

5 ( CONT.)

BOREHOLE TYPE _Hollow Stem Augering and Cone Teose

METRIC

ORIGHNATED BY PWD
COMPILED BY _IN

DATUM codetic DATE _91 0% 21722 CHECKED By . 1PL
SOIL PROEILE SAMPLES o 4 DYNAMIC COME PENETRATION
Bw | F |RESISTANCE PLOT Fastic NATUEAL  Loui - HEMARKS
g2 ]| U LMt egnrenr UMIT | o= O
b w | 2R ¥ 20 40 60 80 100 235 &
Ofe Wi E bl L ) ; ; i Wp Y W, ::g
ELEv RIPTI Elgl w2128 § [SHEAR STRENGTH kPa DD SO GRAIN 5iZE
DEFTH DESCRIPTION S E1 2] 2 [28| & |ounconanen  + FiEiD vane warer content (7 DISTRIBUTION
é z y |8V é ® GUICK TRIAXIAL X LAB VANE ° {%)
334.0]  Continuation o : w 20 4D 6O 80 100 10 20 3p GR SA Si CL
12.0] SILT AND CLAY
as above o
13 |88 |13
stiff to very stiff
332
14 {58 12
>t
1A
[ VU 0 1 65 34
15188 14
4 330
16 {58 10
>4
328
o
17 BS 13
326
18 { 85 14
o
19 {88 {23
324
Soilbacked
up 3 m
into hollow
stem aupers
¥
2055 |23
322.4
gt ot—conrinidg . Ay, hY

+

3

¥

x5 ; Numbers refer to
Sansitivity

20
15 45 [%) STRAIN AT FAILURE
1o




OFFICE REPORT ON SOIL EXPLORATION

Miriiatry
@)
Transporation

Ortario Enclosure 5B
RECORD OF BOREHOLE No 5 (CONT)  METRIC
WP 163-88-02 LOCATION Sta, 18+153.0, 0/5 25.0 m LT, C/L Huy 7 & 8§ ORIGINATED BY _EWD
DISY 3 Hwy 7 and 8 BOREHOLE TYPE Hollow stem Augering aml Gone Tests COMPILED BY ___JN
DATUM __Geodetic DATE 910122 CHECKED BY .. JXPL
wr DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & = | RESISTANCE PLOT NATURAL . =
eol g MASTIC motstuRe LiGuio =06 REMARKS
o, w |20 9 20 4p o 8o w0 | CONTERT F3 3
9 o s = o 1 i i i i Wp W W, Sw
ELEY ot Elg| w] 2|28 & [SHEAR STRENGTH kPo R E | craIN SIZE
DEPTH DESCRIPTION = lEl 2] 2136 T |oUNCONFINED  + FIELD vane WATER CONTENT (%] 7 DISTRIBUTION
g1z 5 |EYV | @& |eQuck TRIAXAL X LAB VANE {% (%)
322.0] Continvarion old - w 19 20 3o GR SA St CL
24.0{ SILTY cLaY /l/
some sand, gravel T. B
* ) a 41 h5 15 28 32
grey gt 1| 85 |36
hard
{Glacial Till)
M 320
22{ g5 {38
T
|
bl
Jta O 1
3| 55 {32 118
‘l
"
'+ , PIEZOMETER]
316.6 ,ﬂ 261 85 |36
29.4 END OF BOREHOLE
Date W.L.
91.01.22 322.2
91.01.27 338.4
91.01.31 3624
91.02.08 143.1
91.02.22 343.3

+3' w3« Numbers refer to
Sansihivity

20
1545 (%4} STRAIN AT FAILURE
10




OFFICE REPORT ON SOl EXPLORA.IiON

Mitiigtry
®):

Transportation
Ontariy

Enclosure 6

RECORD OF BOREHOLE No 6 METRIC
W ¢ _ 163.88.02 LOCATION Sta. 18+183.7, 0/8 9.2 w L, C/L Hwy 7 and 8 ORIGINATED 8Y _SC
DIST 2 HWY_7 and 8. BOREWOLE TYPE _Hollow Stem Aupering COMPILED BY N
DATUM .__.Geodetic DATE 91 01 24 : CHECKED BY . 1PL
SO PROEILE SAMPLES [ w DYNAMIC CONE PENETRATION
u’&-lvzs & |RessTANCE POT rastic NATUIAL vuo &g REMARKS
b w |20 @ 20 40 60 8o go [T contewr W 2=
Ole b4 = 2 ) h h L i Wp W w, | B &
ELEV EscRipT Sig) w|2195| & [SHEAR STRENGTH kPo MO — % | craIN Size
DEFTH DESCRIPTION w1El 2] 8 8% % 1o unconrined *OHED VANE | 0o o et (o y |DISTRIBUTION
g z 5 | gV T | e QUICK TRIAXIAL X LAB VANE W N (%) %)
346,60 OGround Surface n * [ 20 0 60 80 100 GR SA 51 CL
0.0 600 mm granular ?i?
road base ﬁaz
FILL —— B 346
sand
trace of gravel, b 1}88 i8
asphalt . \\\\:
moist y \\\\ Seal
brown ™, \\\
2188 |54
clayey silt 3iss |18 344
trace of sand
grey
4188 113
X g.x.. 3428
s 1.02.242
342.3
4.3] SILT AND CLAY 342
stratified
alternate layers 5185 |20
ofsilt, clayey silt
silty ¢lay and
clay
6 |55 |16 340
clay lavers
L predominate, brown,
silt layers grey
redominat
precominate 7 iss |17
Eirm to stiff B ss {9
>4
338
9 {88 {18
10185 21
]
sile 1 i
_._____E!F*E predominat p] 11155 10
clay layers predominats A
336
b 12 158 17
+ 4.7
13 |58 13
3365 condhum ; A A

20
#3, x5 Numbers refer to 155 5 o) STRAIN AT FAILURE
Sensitivity 10



OFFICE REPORT ON S0OIL EXPLORATION

Oniario Enclosure 6A
RECORD OF BOREHOLE No 6 (CONT.)  METRIC
WP _163-88-02 LOCATION Sta. 184183.7, 0/S 9.2 m_ Lt. G/L Hay 7 and 8 ORIGINATED gy SC
oisr 3 HWY Z and 8 . BOREHOLE TYPE _Hollow Stem Augering COMPILED By _JN
DATUM _Ceoderic DATE 9101 324 CHECKED gy _ 1PV
w DYNAMIC COMNE PENETRATION -
SOIL PROFILE SAMPLES | | 4RI ANCE Thor RN - R
g2 W vmY COMTENT LIMGT =
= w |22 @ 0 40 60 8O0 100 z= Py
Ofa N Rl oo Wp w wo| 5%
ELEV CRIPTION 18| w| 2125 ]| & [sHEAR STRENGTH KPa A — , O%Rr?z‘:r;u?:éi
DESCRE =1 0w g4 i 52 fus
CEFTH - > G 1 E ]9 UNCONKINED + FIELD VANE . Y ¢
g - N 5 gu % ® QUICK TRIAXIAL  x LAB vane | WATER CONTENT (%) (%)
334.6| Gontination & ? it GR SA S1 CL
12.0] SILT AND CLAY
as above 14 |58 14 1134
grey
stiff to very stiff
15 {85 25
132
1685 | 14
330
17|88 |18
328
18 |85 |27
19 {85 |19
¥ 326
20 55 {15
324
21| ss |19
So0ilbacked
. up 0.6 m
# intoaugers
322.%
2 —comrrmozn N\ i Y

10
+3, x%: Numbers refer to 1 o o) STRAIN AT FAILURE
Sansitivity 0



OFFICE REPORT ON SOIL EXPLORATION

Miniatry
)

Tranaportniion
Dntarig

Enclosure 68

RECORD OF BOREHOLE No 6

{ CONT))

METRIC

29.4]

Date W.L.
91.01.27 dry

91.01.31 341.7
91.02.08 342.3
91.02.22 In2.8

W-p _ 163-88-02 LOCATION Sta. 184183.7, 0/8 9.2 m L, C/L Hwy 7 and 8 ORIGINATED BY SC
DisT .3 HWY_2 and B BOREHOLE TYPE __Hollow Stem Aupering COMPILED BY __IN
DATUM __Geodetic DATE _91 01 24 CHECKED By L IPL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | 2 |Resistance pot pasrie NAURRL =
52| 3 nae A vmel o6 | Remanxs
= w |30 @ 20 40 40 &0 100 content z=
O] e W = ) h | L i w W W, w - S
= = lohk Z P L DB
ELEV DESCRIPTION Elal |2 zg| 8 SHMEAR STRENGTH kPa AT S GRAIN S1ZE
DEPTH 13| 2| 5138 § |ounconemer v rewvanel oo o]y |DISTRIBUTION
g1z 5 | &9 & |eouck rraxiat x 1ag vane [V NT{%) %)
322.6( Continuation n - s GR SA 51 L
a52-% siLT Anp cLay
24.3] SILTY CLAY 4221 ss | 38
some sand T,l/ 322
trace of gravel gt
grey v
7
hard o
(Glacial Tiil) 412385 | 62
i
/T 3z0
W
" fae|ss | os2
A
1f
i
/}, 18
n | -l
25 |58 | 50 PLEZOMETER
7.2 i
END OF BOREHOLE

W3

A

x5+ Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FAHURE
10




CFFICE REPORT ON SOIL EXPLORATION

Ministry
@)+

Transporiation
Ontario

Enclosure 7

RECORD OF BOREHOLE No 7 METRIC
WP 163-88-02 LOCATION Sta, 18420%.9, 05 21.% m 1 C/L Huy 7 apnd 8 ORIGINATED BY _SC
loisT. 3 WWY__ 7 and B BOREHOLE TYPE Hollow Stem Augering and Cone Test COMPILED 8Y I8
DATUM __Ceodetic DATE 91 01 21/22 checkep By TPV
SOIL PROFILE SAMPLES o w | DYNAMIC CONE PENETRATION -
§£ 3 RESISTANCE PLOT ‘2--»-—--—“..... :t:,r,,c :gg;:h t,‘;‘:;,, m’f, REMARKS
3 w | EQ | ¥ 20 40 80 80 100 T conTent zo
. 9 o v - z 1 1 i 1 1 Wp W \y\lL = &
ELEY BESCRIPTIO 8| w| 2188| & [sHEAR STRENGTH kPo ——, ® | GRAIN s1zE
DEPTH N =151 2| 313881 § |ounconmne  + riEw vane WATER CONTENT (%) 7 DISTRIBUTION
é z 5 | &Y & | Quitk THIAXIAL % LAB VANE ° (%}
346.9} Ground Surface 7 - o 10 20 40 GR SA 51 CL
0.0f 600 mm granular ':.: 1
road base o \\ Seal
"
FILL -k N
346
sand !
1] 85|42 Gope Test
some sile b
3 Ve
2] 88129
trace of decomposed 3| 85|24 )
wood ' 344 ™
dark brown/black y
clayeytgégé gravel 4] 88133
brown
\N>
342.8
4.1 SILTY CLAY ' <
some sand ' ]
trace of embedded lsissin 342 \7
gravel /}/ / MDD=18.7 i/
brown A / s OMG=13.5%
till structure Al 3a] As =1 ML, [341.3
very stiff to hard ) 91.02422
4}/
H{ 6] 55133
340, 2
6.7] SILT AND CLAY P 340
stratified [N . 02 59 39
alternate layers 7] 88|15
of si1e, clayey sile,
silty clay and clay |4
18| ss |13
LA
¥
9] 55114
11
clay layers predominatpi 338
silt layers predominatp
10 88 {16
1]
grey
stiff to very stiff I
' 11} 8§51} 22
336
11 12f ss |20
413 | 88 24
334.49
 warss ;W/\- g N,

20
+3, x5 Numbers refer to 15 0 5 1y ) STRAIN AT FAILURE
Sansitivity 9



OFFICE REPORT ON SOOI EXPLORATION

Enclosure 7A

RECORD OF BOREHOLE No

7 (CONT)

METRIC

W P _163-88-02 LOCATION _Ska. I8 203,98, 0758 93,9 m L, G/L Buy. 1 and 8 QRIGINATED BY 8¢
DIST .3 HWY Z.and 8 BOREHOLE TYPE and Cona Test COMPILED BY _JN
DATUM __Geodetic DATE _91 01 21/22 CHECKED BY _1PL
SOIL PROFIL SAMPLES o w DYNAMIC CONE PENETRATION
£ Lo | F |resisTance pior nasric N | S L
o Lt Limiy CONTENT LIMIY ]
= w | 2Q) » 20 40 60 80 100 : Z5 &
9 o [ i = Lo 1 i } 3 Wp W Wy oW
ELEV 18|l w| 2|28 & [SHEAR STRENGTH kPo e G4 2 | GRAIN SIZE
DEFTH DESCRIPTION w1E| 2 $ 138 5 |ounconmned o+ piEw vane warer contenti] 7 DISTRIBUTION
gz 5 | EO| © |eouck rRaxiaL  x a8 vane 1% %)
334.9] Continuation hid N i 20 4060 B0 100 GR SA 81 CL
12.0] SILT AND CLAY
as abuove 14 | 88 24
stiff rvo
very stiff // 134
115 (88 |17
’q
AL6 |58 | 16
%
332
_silt layers predeminat q
¢lay layers predominaté
1
17 |55 9
% >
V1
330
Alisiss |18
¥
¥
/
% 191 88 15
328
§
20 88 | 20
326
¥
/
2188 | 16
A
/ 324
22 |88 | 16
322.9
ﬁm‘“ﬂmmrnce\i, '\v I\/

+3, x5 ;. Numbars refer to
Sansitivity

20
1545 (%) STRAIN AT FAILURE
i0




OFFICE REPORY ON SOIL EXPLORATION

Minintry
&)+

Transporavion
omm # Ll

Enclosure 78

RECORD OF BOREHOLE No 7 (CONT.) METRIC
W P 163-88-02 LOCATION _Sta. 18+203.9, 0/8 23.2 m Lt. C/L Huy 7&8 ORIGINATED BY _SC
OIST e HWY T and 8 BOREMOLE TYPE . Hollow Stem Augering and Cone Test COMPHED BgY __dJHN
DATUM __Ceodetic DATE _ 91 01 21/22 CHECKED gy . MPL
SOIL PROFILE SAMPLES Y w DYNAMIC COMNE PENETRATION "
%‘Q 2 RESISTANCE PLOT pasme  ATURAL voue | = E | pemaris
" w |20} @ 20 10 60 B0 100 | CONTeNT LWTH Z - 2
Qle w s ) N N 1 1 Wp \Y; w, | Sw
ELEV " ajlgiw| 2188 é SHEAR STRENGTH kPa TR SR — Z | Grain size
DEFTH DESCRIPTION ~1El 2] % 8% Z 1o unconangd * FIELD VANE | 0 on o renT (9 y DISTRl§uT|ON
F1E: y | &9 | & |e QUICK TRIAKIAL  x LAB VANE {%) {%)
322.9! Continuation v M b GR 5A St CL
24.0| SILT AND GLAY A
%
as above
23 | ss 119
very stiff L4
322
{1
320.8 24 188 |37
26.11 SILTY CLAY }
some sand T
trace of gravel ¥
. 320
grey //
hard 1
{Glacial Till) 1)
¥ 25188 (59
318
Y1261 88 |59
1
/i
TL}
1427085 | 44
| 116
14
T
I l
31,4 T/kzs 55 | 47 PIEZOMETER
32.5| END OF BOREHOLE
Date W.L.
91.01.27 315.3
91.01.31 326.5
91.02.08 335.6
91.02.22 341.5

+3, x5 Numbers refer to

Sansitivity

20
154§ (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Miniatry
®:

Tensporialion

Enclosure 8

RECORD OF BOREMOLE No B METRIC
w P __163-88-02 LOCATION _Sta. 184230.4, 0/8 8.9 m Ly, C/L um'”/ & 8 ORIGINATED gy EWD
DIST__3 | Wwy_ 7 and 8 BOREHOLE TYPE _Hollow Stem Augerine COMPILED BY _JN
DATUM _Ceodetic DATE 9101 24 CHECKED By Pk
SOIL PROFILE SAMPLES | & W |DYNAMIC  CONE PENETRATION -
t‘-"‘g g | RESISTANCE PLOT MASTIC  hOrorase L@uD | . & REMARKS
- w136 % 20 40 60 80 100 |UMT content LW 2O
Qe by = P ] ) L 1 i Wg W w, ] Sw &
ELEV DESCRIPTION SN 2 %azs & [SHEAR STRENGTH KPo — oy E2 oRAIN Szt
DEPTH - 121251 5 |ouncoNmNed  + FIELD VANE . y [DISTRIBUTION
& 2 3 gu & | ouick TrRIAXIAL  x 1AB vaNE WATER CONTENT (%) (%)
347.30 Ground Surface v - ik 20 40 60 80 100 10 20 30 kN/m3  GR SA 51 CL
0.0l Gratiular road base -..""?"‘
FILL
sand
trace of gravel
3 86 (11)
A ilss |34 o
346
] 21585 | 48
s1 3188 30
with organics N alss |62 344
{Topsoil)
343.6 !
3.7] SILT AND CLAY
] siss | 27
Stratified O 037 521
alrernate layers
of sile, clayey sile,,
siley clay, and 4
clay 1] 6158 |11 >4
P 342
788 |12 1k o
Eglg_lgzsrs predominate
clay layers predominate
B 185 12
%
>4
grey q ’
stiff to very stiff 340
V]9 lss |13 do— 4 o 16237
.
e
338 ~
tolss |11 i
Consoljdacion Test
Fig. 10
A yilmw | ew bt | 2101 JO 3 59 38
clay layers predominatd //
R A
s;igmlayers predominatd 121 58 5 o
336 >4
/
335.3
4208 bunc;}m ,\v
Numb fer t o
+7, x7 ¢ Numbers reter to 1545 (%) STRAIN AT FAILURE
10

Sensitivity



EXPLORATION

GFFICE REPORYT ON SOOI

Enclosure BA

RECORD OF BOREHOLE No 8 (CONT.)

METRIC

WP __163-88.02 LOCATION _Sta, 18+4230.4, 0/5 8.9 m Le, C/L Hwy 7 & 8 ORIGINATED BY _EWD
DIST 3 HWY_7 and B BOREHOLE TYPE . Mollow Stom Aupgering ' COMPHED BY __JN
DATUM _Geodetic DATE 310t 24 cHECKED By _ IPL
SO PROFY AMPLES o ut DYNAMIC CONE PEMETRATION
OW PROFILE $ £ g.ﬁ g RESISTANCE PLOT pastic NATURAL tiaup z% REMARKS
- n | EO| @ 20 40 sp 80 1go T comtent b z
Ofm n = = | h f h : Wp W w, | S &
ELEV DESCRIPTION alul w2 %@ & |SHEAR STRENGTH kPo et % | GRaIN SIZE
ELEY - I O = DISTRIBUTION
DEPTH =1 [, - o0 Py O UNCONFINED + FIELD VANE o Y
gz 5 | &Y @ |eouck TRawAL  x Lag vane WATER CONTENT %) {%)
335.3  continuation 4 - w 1Q 29 30 GR SA St CL
12.00  S1LT AND CLAY |
as abuve |
stiff to very stiff /f 131 85 {18
" 334
1]
14] 5% |13 ey ; 66 Joo av 53
1]
17
1 332
LP1]1s | ss |23 0
16155 |21 130
silt layers predominati
clay layers predominatfel
17165 |23
A 328
hard
1]
//18 ss ha Hom ey 0 0 30 50
v //
very Stiff ]
1A 326
7
19 |55 | 24
/
20 |85 |22 324
’
3%2‘?‘ Cu%ﬂ r\/ r\/
20
3, x5 Numbers refer to 15 4 5 (o) STRAIN AT FAILURE
Sansitivity 10



OFFICE REPORT ON SOIL EXFLORATION

Enclogsure 8B

RECORD OF BOREHOLE No 8(CONT)  METRIC
w P 163.88.02 LOCATION __Sta. 184230.4, 0/§ 8.9 m L, C/L Huy 7 and 8 CRIGINATED BY _ EMD
DIsT 3 HwWyY_? and 8 BOREMOLE TYPE Hollow Stem Aupering COMPILED BY __..JN
DATUM ...Geodetic DATE 9101 24 CHECKED 8y . IFL
SOIL PROFILE SAMPLES e w DYNAMIC CONE PENETRATION -
E‘é’ 5 RESISTANCE PLOT nasnic NATYRAC vaup | 35 REMARKS
= w | 2O @ 20 40 60 80 100 | conTent zZg 2
Ole w b z i i h ] i Wp W W, DB .
ELEY gl w| 2128 5§ |SHEAR STRENGTH kPo e Y GRAIN SIZE
BEPTH DESCRIPTION I EZ ] 2138 % louvconmne  + riED vane WATER CONTENT ()] 7 DISTRIBUTION
' 2|z 5 |&C | @ |eouck rrAxiaL X LaB vaNe o &
323.3]  Continuation il " w 190 20 30 40 GR SA 51 CL
24.0] SILT AND CLAY *
as above 21 | 8s 29
very stiff 4
%
//
clay layers praﬁomlnate/ 322
silt layers predominate
122 | 58 17
11
/] Soil backed
% up 2.1 m
Inte hollow
ste rs .
420.1 ¥ ) em Hugers
320
27.2] SILTY CLAY y
some sand (11423 |55 | 68 ot 0 5 46 49
trace of gravel //
AT
grey .
hard //
(Glacial Ti11) .
Upg
)
“A2e 1ss | 60
/] 318
B
17}
i
A
125 {ss | s7 4 d
V%
/ )
316
Tl
V1.
314.8 /rze s$ 7
32.5] END OF BOREHOLE
* Qroundwater
condition nog
established

*3, %%+ Numbers refer to
Sensitivity

0

1565 (%) STRAIN AT FAILURE
1]



OFFICE REPORT ON SOIL EXPLORATION

Mirigiry
)+
Transportation

Orina Enclosure 9
RECORD OF BOREHOLE No CT | METRIC
w P __163-88-01 LOCATION _Sta. 18+187.0, 0/5 23.7 Re G/L Hwy 7 and 8 ORIGINATED BY _SC
DIsST .3 Hwy_...71 and 8 BOREHOLE TYPE __Cone Peperration Test COMPILED BY _JN
DATUM _Gendetic DATE _91 01 21 ' ' CHECKED BY _ LFL
MPLE o us DYNAMIC CONE PENETRATION -
50U PROFHE $A 5 By | I RESISTANCE PLOT ST - REMARKS
4 (v LT CONTENY LIMIT )
b w |39 ¥ 20 40 40 80 W00 zs &
(o B3 ws - = 1 L L L 1 Wp w W ‘D; .
ELEV DESCRIPTION 18| 2| 2 (28] O [sHEAR STRENGTH kPo N o oRan size
BEBTH SCRIPTH El =125 = 1STRIBUY
DEPTH =5 ~ | = S| g ]9 uNCONRINED + FIELD VANE . ¥
‘ 212 5 gu Z | e QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) {%)
- i
342. 7 Giround Surface b - w GR SA 51 CL
0.0
I Conp Tedr
342 /
340
. <
338
336
334
"-.\u
b.k""*-..’
332 -
o}
330. 8 }
L 11,9 __END.OF GONE.TEST

20
#3, x5 Numbers refer 1o 15 55 (4] STRAIN AT FAILURE
Sensitivity 10



CFFICE REPORT ON SOiL EXPLORATION

3

o
Tiasraportation
Ony

e Enclosure 10
RECORD OF BOREHOLE No CT 2 METRIC
wp __ 163-B8-01 LOCATION _Sta. 18+196.8, 0/8 10.0 m Rt , C/L Huy 7 and 8 ORIGINATED 8Y PHD
DIsT 3 HwY. 1 and 8 BOREHOLE TYPE _ Augetring and Cone Penctration Test COMBILED BY __IN
patym . Geodetic DATE .. 91 61 21 CHECKED BY . IBL
1 PROF SAMPLES e w DYNAMIC CONE PENETRATIONM
SO PROFILE W # | RESISTANCE PLOT rastic NATURAL o '_":5 REMARKS
4= O : Limit CONTENT LIMIT =0
= PREICRE 20 40 60 8D 100 zx 3
9 o w - = ) 1 1 i i Wp W W, Dg
ELEV SESCRIPTION |8 w § %g G |SHEAR STRENGTH kPo ORI Uc:mmu?téa
DEFTH “1ElZ 121251 5 |ounconmne + FIELD vANE y ISTRIBUTION
g1z 5 %U & |e ouck reaxiac  x tas vang |WATER CONTENT {%) {%)
343.3] Cround Surface 5 H @ GR SA S1 €L
0.0 SILT AND CLAY
layerad q
brown 4
%
342
Augered
te 3.0 m
without
sampling
|
340.3
3.0{ END OF A
UGERING 140
/...,,... Cone Test
338
336 %
334 Z
33z E
331.3 \
T2 ll V'\ni—h\-’u“ r\’ N

+3, x5 ; Numbers refer 1o

20
15 5 {%}5
Sansitivity ;% (%)

TRAIN AT FAILURE




Ministry
®)

Tranagoriation
Onitari

Enclosure 10A

RECORD OF BOREHOLE No CT. 2(CONT) METRIC

W B 163-88-01 LOCATION _Sta. 184196.8, 0/8 10.0 m Re. /1, Hwy 7 snd 8 ORIGINATED By FWP
DIST___ 3 HMwy._. 7 and 8 BOREMOLE TYPE _Augering and cone penetration test COMPILED BY _JN___
BATUM __ Ceodetic DATE __ 9101 21 CHECKED By . 1BL
o +¥) DYNAMIC CONE PENETRATION
SOl PROFRE SAMPLES o | 2 |eessmance pior nastic oot vaue| w E | pemanks
g2 o LMIT  panrent LIT ] = (D
e w201 & 20 40 0 80 100 zZz &
O] i - o ) v ) i 1 Wp W W, = ?’
ELEV ElE| w| 298] & [SHEAR STRENGTH kPa U GRAIN $iZE
BEFTH DESCRIPTION NS 8% % o unconmnep ¢ FIED VANE | o conTent (%)| 7 Dist (‘”‘
_ 12 5 | Y| & |e Quick TRAXIAL  x (AB VANE .
331.31 Continuation i N w GR SA 51 CL
12.0
/....... Corle Tegt
330
AN
328
325.9 326
17.4| END OF CONE TEST

QFFICE REéORT ON SOl EXPLORATION

+3 x5 Numbers refer to
' * o
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Minksiry
)3

Trarraptation
Oritaric

Enclosure 11

RECORD OF BOREHOLE No CT 3 METRIC
W P _ 163.88-01 LOCATION _Sta, 184242.7, 0/5 25,6 m R C/L Huy 7 and 8 ORIGINATED BY _SC
DIST 3 HWY__ 7 and 8 BOREMOLE TYPE _Augering and Cone Penstrarion Test ' COMPILED BY _JIN
DATUM .. Geodetic DATE _91_o01 17 CHECKED 8y _ 1BL
s w DYNAMIC CONE PENETRATION '
SO PROFILE SAMPLES g‘g 3 RESISTANCE  PLOT NAS:\C :g\;g;::t t‘m\‘ﬁn ::_.5 REMARKS
- w361 2 20 40 60 80 100 "™ cONTenr 22 B
9 o ] - = 1 N ! 1 1 Wp w Wy :Dg
ELEV . alg| w2125 | & [sHEAR STRENGTH kPo. " GRAIN SIZE
BEPTH DESCRIPTION |51 2| S |38 § [ounconmmen  w meovane] content il 7 |°° (’./U 1ON
'% =z -.z gu § ® QUICK TRIAXIAL X |AB VANE °’
344.0] CGround Surface o - uz GR SA 51 €L
0.0f 320 mm Topsoil ?_’:",_‘:
/
SILT AND CLAY
layered //
brown
A
342
Augered
to 4.0 m
without
sampling
340.0 340
4.0{ END OF AUGERING
/—- Gope Test
338
336 ™
334 \\
333.3
10.7] END OF CUNE TEST

e

+3 x5 . Numbers refer to
Sensitivity

1

20
15 -5 (%) STRAIN AT FAILURE
18




CFFICE REPORT ON SQIE EXPLORATION

Enclosure 12

RECORD OF BOREHOLE No CT 4 METRIC
w P 163.88-01 LOCATION Bta. 184245.7, O/S 10.7 m Re, /1, Hwy 7 and .8 ORIGINATED BY _SC
pist 3 Hwy. 7l and 8 BOREHOLE TYPE _ Aupering and Cone Penetration Test COMPILED BY __JN
DATUM __ Geodetic pATE 91 o1 17 CHECKED BY _ IFL
DYNAMIC CONE FENETRATION
SO PROFILE SAMPLES §§ %" RESISTANCE " PLOY B P NE REMARKS
e w | S61 3 20 40 60 80 100 [T contenr UMty 2O 2
Qo W - > i ! i f ol Wp W W, 3’§
ELEY ESCRIPTION Tl | 2|29 | § [SHEAR STRENGTH kP PSS SRAIN SIZE
o) =] = 415 s
DEPTH iS5 Z ] F Gl 5 o unconrneo + FIELD VANE N Ve :
- 3 gu & le ouick rriaxial  x 1ap vang |WATER CONTENT (%) {%]
= e
345.1] Ground Surface ,,:,, : wt GR 5A 51 CL
0.0f 300 mm Topsoil _ _ _\;?-":'é
SILT AND GLAY ] g
layered Ist fone [est
brown 144
/ \\
s
g
11 N\
342.7 \
2.4) END OF AUGERING
iip-fnn  End off fidsr chbrne res
349 noved 0.3 im nofth
ugerkd td 2.4fm
<X/ 2nd {Gonel] Test]
340 7\\
\\7
338 Z
\\,
336
334.4
10.7] END OF CONE TEST

W3

]

x5+ Numbers refer 1o

Sansitivity

20
15 95 (%) STRAIN AT FALURE
it
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OFFICE REPORT ON S$0OIL EXPLORATION

mw
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T $hon
O

Enclosure 13

RECORD OF BOREHOLE No CT 5 METRIC
wp _ 163-88-02 LOCATION _Sta, 18+164.5, 0/S 8.8 m Lt, C/L Hwy 7 and 8 ORIGINATED 8Y _SC
oisT 3 HWY 7 _and 8 BOREMOLE TYPE __Augering and Cone Penetration Test COMPILED BY N
DATUM __Geodetic DATE __ 91 01 25 cHeckep sy . 1PE
P W | DYNAMIC COME FENETRATION
SOiL PROFILE SAMPLES By | F |RESISTANCE PLOT nasnc Sl voue| I | pemarks
o o LMY CONTENT LIMIT =0
- wm | 20 w 20 40 60 &0 00 Z- %
O e b = = ) { ) 3 1 Wp W W, mg
ELEV ElB| Wl 2|26 ] & [SHEAR STRENGTH kPo NSRS S D%R&l‘guﬂéi)
DEPTH DESCRIPTION - g Lol I 8(23 ";.;‘. G UNCONFINED * FIELD VANE | e CONTENT | %)
g1z 3 GV 1 & | OUCK TRIAKIAL X LAB VANE "
T - B
346,3  Ground Surface hld . b GRoA SIS
0.0  FLLL Augered
3a6 to 0.6 m
granular road base .
345.7]  (frozen)
0.6] END OF AUGERING
/...u.._. Cpne Test
344 A
342 \
|
‘\\
340
339.9
6.4( END OF CONE TEST

+

3

|

x5 : Numbers refer 1o
Sansitivity 0

20
1545 {%)} 5TRAIN AT FALURE




OFFICE REPORT ON SOK EXPLORATION

Mirisiry
@)

Travigottation
Orditir ot

Enclosure 14

RECORD OF BOREHOLE No CT6 METRIC
w P _ 1638802 LOCATION Sta. 18+173.5, 0/S 23.3 m Lt, C/L Hwy 7 and 8 ORIGINATED &Y EWD
DIST 3 HwyY 7 and 8 BOREHQLE TYPE __Augering and Cone Penstration Test COMPILED BY _JN
DATUM Geodetic pate 91 01 24 i CHECKED By 1L
PROF1 AME " W |DYNAMIC CONE PENETRATION .
SOIL PROFILE SAMPLES Sy | g |resisTaNce pior nasrie A% ous |~ E | emanks
24 A Limrf CONTENT LIMIT -
= w | 3Q] ¥ 20 40 d0 8D 100 z5 &
g o W e = ) t i ! 3 Wp W W, gg
ELEY BESCRIPTIO alai wl 3 25| 8 SHEAR STRENGTH kPe e et GRAIN $12E
BEPTH E N 2|51 25|86 § |ouwonmme + mmovane o conre ol 7 Dtsm::u}now
= Z > 6*«' @ | QUICK TRIAXIAL X LAB VANE .
346.4] Cround Surface v N s GR SA 51 CL
0.0] FILL ;‘
sand and gravel 1 346
345.8]
0.6] FILL
sand \
some clay
brown/black
Augered to
N 6.9 m
without
sampling
3440 344
2.4 SILT AND CLAY ¥
' layared
brown
i1
1
342
1A
340
339.5
6.9 END OF AUGERING
. Cone Tegt
'
338 \\\\
>
336 ]
4. b
33 :uu{}muﬁ '\, f\’

gy
+3V < Numbﬂar‘s refer to
Sansitivity 10

20
15 -5 (%) STRAIN AT FAILURE




OFFICE REPORT ON SOIL EXPLORATION

Hinistry
@)

Transporistion
Ontario

Enclosure 14A

RECORD OF BOREHOLE No CT 6{CONT) METRIC

END OF CONE 1TEST

w b _163-88.02 LOCATION Sta, 18+4173.5, O/S  24.3 m Lt G/L Hwy 7 and 8 ORIGINATED BY _SC
DIst 3 Hwy_71 and 8 BOREHOLE TYPE _Adgering and Cone Penstration Test COMPILED By _JN
Mg ne
DATUM __Geodetic DATE 9L 01 24 CHECKED By _ 1PE
SOIL PROFILE SAMPLES o w JDYNAMIC CONE PENETRATION -
2| = RESISTANCE  PLOT rastic owrare tows ] o T 1 pemarks
e %o 2 20 40 60 B8O 100 Ly CONTENT LMY EQ
Gle R I R UYL A wp W w ] 5w &
ELEY BESCRIPTION 18| B | 2|28 | O |SHEAR STRENGTH kPo ; o 2 Sram size
DEPTH B2l Z 1 228 5 |ounconmned  + FIELD vANE . y - |DISTRIBUTION
. 2|2 " gu S e qucx thaxa x Lap vane |WATER CONTENT (%) (%)
334.4] Continpation ¥ ‘ v GR SA &1 ¢l
12.0 {
334
L~ Cone TMest
v
332.1 332
14.3

+y

3 x5, Numbers refer to

Sansitivity

20
15 45 (%] STRAIN AT FAILURE
10




COFFICE REPORT ON S50iL EXPLORATION

Ontaro
Enclogure 15
RECORD OF BOREHOLE No CT 7 METRIC
w P 163-88.02 LOCATION _Sta. 184+212.8, 0/8 8.9 m Lt /], Huy 7 and. 8 OCRIGINATED BY SC
DIST 3 Hwy_ T and 8 BOREHOLE TYPE _Augering and Cone Penetration Test COMPILED BY N
OATUM ___Geodetie DATE _ 91 01 25 CHECKED 8y 1P
5OML PROFILE SAMPLES o w DYNAMIC CONE PENETRATION o
n-u-'-"ﬁ & | RESISTANCE PLOT nasIE  morstome touel L T REMARKS
« L7 Limit CONTENT LtMIT w0
b w |32 ¥ 20 40 &0 80 100 Z5 2
9 o i E P 1 L ! A ! Wp W W oW
ELEV : i@l w| 2188 & [SHEAR STRENGTH kPo SR — 2 | crain SIZE
DEPTH DESCRIPTION 3] Z | $|88] § |ovvconmmen  + rew vane ren conrent (vl 7 DISTRIBUTION
FE 5 [%Y ] & |eouck TRIAKAL  x LaB VaNE WATER CONTENT (% (%)
346.9| ground Surface 1% - wh ' GR SA 51 CL
0.0} FILL ’
sand and gravel ¥
(]
3465.0 346
0.9{ FILL
sand s
brown
3 ) Augered
to 7.0m
344 without
(3 sampling
341.9 342
5.0{ S1ILT AND CLAY
layered ¢
brown 1
»
%
340
339.9
7.0} END OF AUGERING
/,.... Cone Test
338
336 7
334.9
tr o —Sent ded N / A,
3 5. Numbers refer to

+

L]

Sansitivity

20
15 S5 (%) STRAIN AT FAILURE
1]




OFFICE REPORT ON SOIL EXPLORATION

Miratry
)

Transportation
Ontario

Enclosure 15A

RECORD OF BOREHOLE No CT 7 (CONT) METRIC

w e 163-88.02 LOCATION _Sta. 18:242.8. 0/8 8.9 m Lr C/L Hey 7 and 8 ORIGINATED BY _8C
DIST .. HWY__7 and 8 BOREHOLE TYPE _Augering and Cone Pepstration, Test COMPILED @Y _ N
DATUM ___ Beoderic DATE 41 01 25 CHECKED 8y . IEL
SOIL PROFILE SAMPLES o wi DYNAMIC CONE PENETRATION —
§‘£ g RESISTANCE PLOT "3 luasnc wossrom vavo | 1 Z | Remarks
= 2G| » 20 40 60 B0 oo W7 contewr umit i g4 s
9 ﬁ ‘g QE > L 1 ) ! 1 Wp W W, ag
ELEV Sl ¥l =lZe G |SHEAR STRENGTH &Py _———e GRAIN SIZE
DEPTH DESCRIPTION SHELZ | S| 36 | § |o unconmnes  + i vane warer contentiml 7 DISTRIBUTION
é z y [ &Y & |® QUICK TRIAXIAL X LAB VANE % {%)
334,91 Continuation b4 * W GR SA 51 CL
12.0 \ /__. Gone Tpst
334 e
332 /;
\>
330
328
326.5 \
20.4{ END OF CONE TEST

20
+3, x5 Numbers refer to 15 5 101) STRAIN AT FAILURE
Sensitivity 10




OFF1CE REPORT ON SOIL EXPLORATION

Minisiry
@)

7 ion
O

Enclosure 16

RECORD OF BOREHOLE No CT8

METRIC

340.4

W P 163-88-02 LOCATION _Sta. 182204, OS. 23.4 m Lt G4 Hwy.l.and 8 ORIGINATED BY _SC
st 3 HwyY__7 and 8 BOREMOLE TYPE _Avgering and Cone Penstration Test COMPHED BY _JN
DATUM Geodetic DATE 91 01 24 CHECKED BY ... ABL ..
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
%"‘Q g RESISTANCE PLOT nastic NATURAL v t:."@ REMARKS
= Jwm 30 @ 20 40 50 B8O 100 conrent 23 2
9 o pri] —- = 1 1 i L 1 Wy W W, gg .
ELEV gl wl2]198] & [sHEAR STRENGTH kPo A GRAIN SIZE
DEPTH DESCRIPTION 23| 2| 3|38 § [ounconmmeo o mmovane] oo |y |PSTRIBUTION
£z 5 [ &9 & |eouck TRIAKAL  x 1AB VANE . (%)
347,1] Ground Surface w : w GR SA 51 (L
0.0; FILL ‘. Augered to
sand and gravel ; 0.9 m
{Frozen) a2, without
346.2 sampling
0.9| END OF AUGERING 346 Wi v
/__ Core Tedt
h
34k f
342 \)

6.7 | END OF CONE TEST

+3, x5 Numbers refer to
Serisitivity

20
15 45 {%} STRAIN AT FAILURE
1™




MIMISTRY OF {RANSPORTATION , ONTARID FH-D- 307 8810 '

3464
3470

w.___ﬁ__ﬂ
184 180
Zoo
3
k-
o
8
5
8
18 t 220

g CONT No
2 METRIC WP No 163-88-0i

3460 b S - ) OIMENSIONS ARE IN METRES
34740' AND 7 OR MILLIMETRES UNLESS
345.5 OTHERWISE SHOWN. STATIONS SHEET
350 & 346.8 N KHOMETRES » METRES . REG. RD. 51 OVERPASS EBL .
4ppd . BORE HOLE LOCATIONS & SOIL STRATA
- 3465
3435 es GEQ - CANADA WD %
2430
PROPOSED _ FOOTIN h 3460
{ ALTERNATIVES | 82}
485
PROPOSED  FOOTING
[ALTERNATIVE |}
3450
342.8
NOTE :
CONE TESTS™2,3and 4 KEY PLAN
3445 WERE PRE - AUGERED SCALE
TO VARIOUS DEPTHS PRIOR TO ikgﬂz‘g____é*m
START OF CONE TEST
LEGEND
“ -3 o <
S g :‘q_: Y i -”‘ Bore Hols
\ _ :
PROPOSED GRADE PL AN PROPOSED GR@DE ~$’ Dynamic Cone Penefrotion Tast [Cone}
. SC;LE . 7 -Q- Bare Hola & Cone
K m m SR .
BH I wiwor C"é' ! . CT 2 - BHZ mesoegem— BH 3 . CT3 BH4 N Blows/0-3m {Std PanTest, 475 1/ blow)
' *- _ — > ' '?' : '? ‘ + 'd[} '?' CONE Slows/03m (60" Cane, 475 1/ biow]
1 8/03m CONE ¥, 8/C3m CONE | _ B/03m CONE Vo g G by R TN . Lo
oo | 100 60 60 40 20%0, 1o 80 60 40 20 {l}. 120%0 80 $540 20 ¥ e, ﬁ??*?smtj N 40120100 60 60 40 20 0 g 'N‘é 20 40 60 80 | : | F WL artime of investigation
~ ToPSOIL 'S o [TOPSOIL ! g -~ Sxn iy 345-0 21 0t and 91 02
343-0—-}7/_{ e, - N L A, ,A‘;»;)ﬁ A A (W AU 450
-.‘ ot . _': 14 . 4 /, /’ ’, —a_-,—/ // Wig! 72 / /m TS A
£t E’ ///;",‘ ' /,aﬁ/,x 9%%4%1% '*7///// ///// 141%1% ///// e AL -
340 ¥ ; . i e / ;7i: % % //‘ : 110 /'{/,N A L 3ar0 Piezometer
o0 v /// //‘:{/ﬁ/ /4-5-4;*/ 4 !4/‘/ A AV A r/ g f ) A //// /gr// 9~4_\ No |ELEVATION NO%%;GRQEN:;::
99282897 8537 BPIVZREPITRICRES | HY W A e 30
A A A % ALV A A /// AL st M STRATIFIED | 417 A % 8HI | 343.2 |4 806 3760[ 21 130
3370 54 / : AJPALTERNATE LAYERS OF 4 1 12 3370
g B! R Y AN L 7‘5 5[ M|SILT, CLAYEY SILT, % g /], AT A . . : BH2 | 343.0 |4 806 3662| 21 1496
A VA A AN A A AN 1o Asicty cLay ano cuavl ki P VAL X % A 2
3350 % g ¥ // ¥ v >¢‘ /133 I A ;gncg 0:‘ SAND g g Zg 37 H ¥ 3350 {BH3 | 344.5 4 808 JIBES[ 21 B34
{ 1 1 § H Ht1] i t ¢ 2.8 H 1
o g%y 0% A :/ gl BV ;,‘""/ o Hard Y URr VA A A vk %94% 530 8H4 | 3447 |4 soe 3778] 21 1860
s e %34 v ? ¢! ] 1 /] o A ) 4 Ak
3310 ASE %¢ A{/ { // /////;%;; N ////// %% 2‘////// H //// AW | cri | 3427 a o 3650 21 1242
AT . //4// A g B %9.04%94%"% Y i A j %P 3o CT2 | 3433 |4 806 3804] 20 I3h2
s200 A ALY LA 1 hdy AN AN A X
AV L/ '/7 | A /// A S 6% ? AW ALK XAV % ¥ 230 jers | 3446 {4 808 3740 200 i79.2
] FERE
I g ® ,/ ; /// //‘x a 4 2 A1 AV s L 8% % ! ///é// 270 CT4 1 3451 14 806 3890} 2if 1794
A Asif LA % { 1 4 A A A
wo A MY abeaivaild oo cvvonoav oo Y oo
’ Zi i 73 4 204 b 3250
/] " 2% 174% // 1A ¥ A // AN 51/ % // %% %
e LA e Al e O A A A sk A
-y =T byt 3 / / et 'l /(/ / / / / / / » " N
74 - A AL A VA Y /1 1 A4V AN AV
oo ::;}(,ji/i/ 45 :E, il/‘ E/f /K! ,7'13&1-\{ CLAY H7f7 /.7‘7.{ e 23] ’? L f/ /1/ /f 36 4/ // A C// /:/ N 2V // sk saro
’ s T,/i,r/(/’ JSOME SAND, TRACE. OF GRAVEL y& In 4 1///‘1 93 SV, a%N 94 2%0 8% IC 8% 855D =NOTE=
90 {A m{/ Kk EH/ ’fl( Fj"?“," I Tw!l} I, ;K? A A VA E/(/é{ /i;/ { 1/ //‘ T/!/‘}/i/y/'ﬁ/ ,4/;7E ZJJ‘"/ 74’4/47-/,_/ /// /' The boundories between soil sirota hove been sstoblished
(P AR i T LA SN &5 HX%W/K’%/ ¥E 411/ //;{y/{/W - 3 4W ¥ LA A% L. . }7}’ ¥9-0 only ot Bore Hole locotions. Between Bore Helas the
HTO A /{ G603 lié'g!m b’ (Wi VAWV 4 ,{/ - ‘; 'rfi 1‘15 %'; '@/3 N ’ f}{./‘: AIZ‘ 32 E/{(} {'/{A/{ e NOTE : F 4 of CT4 NOTE daries_are d from geol ! dence
’ s e i ' T © For recor ¢ : The lete foundation i igotion ond dasig thor
) see records of borehole in ! this project and other relofed documents moy bsaxu:ni:e: z:rlhe
50 150 report . Enginasring Moteriols Office, Downsvigw. Informotion conloined in
o ° o o o o cartomcs with e canciome of Sochion 10212 of Form 100
E & 8 PROF!LE % EBL g g g T E\m f a itions of Section are R
- o o . SCALE § @ P I‘:I DATE By | DESCRIPIION
m g Sm (Hoe.} . Geocres No 407 - 5% ‘
WY No Tond8 E.B.L. DIST 3
S o Sm (Vert) i REF. No E-165- 7&8-3, 1989 -09 SUBM'D_JN ICHECKED IPLIDATE 1991 03 15 |SIE 33-36IE
DRAWN 1RO CHECKED [~ roves DWG I638801- &




g

1
MINISTRY OF TRANSPORTATION , ONTARIO PH-D- 307 8810

348-0

346-0

3440 .

3420

3380

3340

3320

32680
3260
3240
3220
3200
30

HE-D

40

3450
3445
3440

3435

345-%

{ ALTERNATIVE |
346-0

3460
— 3470

3635
3460
3455
3480

>, «——— PROPOSED FOOTING

}

METRIC

DHAENSIONS ARE IN METRES
AND / OR MILLIMETRES UNLESS
OFHERWISE SHOWN. STATIONS
N KILOMETRES «» METRES .

NOTE :

CONE TEST *5,5,7and 8§
WERE PRE - AUGERED

TS VARIOUS DEPTHS PRIOR TGO

START OF CONE TEST.

Jere L D L e

Sm o] ‘Sm
BH5 TS5 cT 6 BH 6 T S ¥ cre BHS
——PROPOSED GRADE : _
B/0-3m CONE —? B/G:3m CONE {P-amén cone .Q? _¢_ ) 8/0.3m | CONE -? B/0-3m CONE ‘? 8/03m cnus?— _ -*-
100 80 60 40 20 0 120 100 B0 §0 40 20 0120 VB0 60 4020 O 10080 604020 O [0A0 6040 20 O 80604020 O | 3480
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REF. Mo E-165-7%&8-4, 1989-0%9

CONT No
WP No 16863-88-02
REG.RD.5! OVERPASs w.g.L| SHEET
BORE HOLE LOCATIONS & SOIL STRATA
GEQ - CANADA LTD
SEE DRAWING [638801-A
. KEY PLAN
@ SCALE
LEGEND
Bore Hole
Dynamic Cone Fi ion Test {Cone]

Bore Hole & Cone

R

CONE

WL ot time of investigation
%t 0t and 97 02

)

Piezometer

Blows/Ch3m (Std Pen Test, 475 )/ blow]

Blows/0.3m {407 Cone, 475 i/blow}

i

Mo | ELEVATION Noi?é QR )'NQLE;

BH5 | 346-0 |4 B0& 4060] 2N OBI2
8H6 | 346'6 |4 806 3966| 21l 1146
BHT | 3469 |4 806 41441 2l 1318
BHB | 347-3 |4 806 4052 2l 1606
€15 | 3463 {4 806 3524 21 0958
€16 | 346-4 |4 806 4086] 21 101.8
CIT | 346-9 14 806 4020] 211 1432
crs | a7y la 806 476} 21t 480

=NOTE=-

The boundories between soil strote have besn estoblished
only ar Bore Hole locations. Between Bore Holes the

.

ies are

d from geological evidence.

NOTE: The fete F

dation &

gation ond design report for
this projact and other reloted docyments moy ba exomined at the
Enginaering Motariols Office, Downsview. Informotion contoinad in
this report and related documentsis specificolly excluded in
accordonce with the conditions of Section 102-2 of Form 100.
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SITE 33361 W
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i 7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SuTt Fine | Medium | Coorse Fine [ Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
! 2 3 45 10 20 30 4050 y5um 50pum 3005m 600um LiBmm  2.36mm 9.5mm V.0mm 37.5mm  63.0mm
100 l l l ] i I ” ]53um 106um ‘ZSOu‘m 425 um BSG pm 2.00mm 4.75mm 13.2mm 26.5mm 53.0an 75.0mm
0
. | e s ssiirn
P
$0 3L - 10
it
80 ,/ 20
] /w {/
. rANNENN .
| "/ A
11 ‘
o 60 I’ ,/ 400
: / /
« -
50 ,’ ,/ 50 '
5 i / A LEGEND z
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