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1.0 INTRODUCTION

On behalf of GO-ALRT, the Ontario Ministry of Transportation
and Communications (MTC) has retained Golder Associates to
carry out subsurface investigations for five tunnel and
culvert structures to be constructed as part of the GO-ALRT

project from Pickering to Whitby, Ontario.

The purpose of the investigations was to determine the
subsurface conditions at the sites of the proposed structures
and, based on assessment and interpretation of these data,
to provide engineering recommendations for geotechnical

aspects of design of the structures.

The field work was carried out, and this report was prepared,
in general accordance with the terms of reference outlined
in Golder Associates' proposal letter dated November 9, 1983
to Mr. M. S. Devata, P. Eng., of the pavement and Foundation
Design Section of the Ministry of Transportation and

Communications, Downsview, Ontario.

In this report, the various sites have been designated the
letters A to E. Subsurface conditions and engineering
recommendations are site specific, and these are presented
in Sections 3 to 7, covering sites A to E, respectively.
The work described in this report was based on information
and drawings provided by MTC via a letter dated October
14, 1983 to Mr. M. S. Devata from Mr. P. K. Roy, Senior

Structural Engineer, MTC, copied to Golder Associates.
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2.0 REGIONAL GEOLOGY

The sites are located in the physiographic region known

as the Iroquois plain, an area whose geomorphology was
influenced by Lake Ifoquois during the last glaciation.

The overburden in the area generally consists of glacial
till with discontinuous surficial deposits of glacio-
lacustrine silts and clays. These lacustrine sediments
were deposited in the glacial Lake Iroquois which occupied
the Lake Ontario basin at the end of the last ice age. The
underlying glacial till consists of a heterogeneous mixture
of gravel, sand, silt and clay with numerous sand and gravel
lenses. The bedrock is a thinly bedded grey to black
calcareous, bituminous, micareous shale of the Whitby

formation.

The detailed subsurface conditions are described for each
site in their respective sections. It should be noted that
the stratigraphic boundaries indicated are not intended to
define exact planes of geological change but represent
transitions from one soil type to another. Subsurface
conditions are only established at the borehole locations,

and will vary between boreholes.
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3.0 SITE A: DRAINAGE STRUCTURE NO. 13,
GO-ALRT AND MILLER CREEX

3.1 Site Description

The site is located north and south of Highway 401 at the
crossing of Miller Creek. North of Highway 401 the creek
banks range in height from 1 to 6 m at slopes of up to 40
degrees. The creek is directed under the highway embankment
through a 6.1 m by 2.4 m concrete culvert and a 4.3 m
diameter steel culvert. South of the highway the creek
banks over the bottom 3 to 4 m are faced with rip-rap and
formed at slopes of 15 to 20 degrees. The creek is directed
under a C.N.R. embankment located about 55 m south of the
highway, by three steel culverts (diameters 1.5, 3.4 and

4.3 m). A 1.2 m diameter sanitary sewer crosses beneath

the existing creek bed about 35 m south of the highway.

3.2 Subsurface Conditions

3.2.1 Soil Stratigraphy

The detailed soil stratigraphy encountered in each boring,
together with the results of laboratory tests carried out
" on representative samples, are given on the Record of
Borehole Sheets and on Figures A-1 to A-3, inclusive.
The borehole locations, an inferred profile and a section

are shown on Drawing No. EGG00040A, Sheet 1.

A silty sand fill was located in places, especially on
the west bank south of the highway in Borehole A5. The
native soil consisted of a silty clay till and was found
immediately below ground surface or underlying the £fill,
where present. The till is underlain by shale bedrock at

relatively shallow depths.

The following is a detailed description of the subsoils

encountered:
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3.2.1.1 Fill and Topsoil

In Borehole Al located on the east bank of Miller Creek
north of Highway 401, a 2.3 m thick layer of dark brown
silty sand and gravel fill was encountered immediately
below ground surface. The fill has a loose to compact
relative density as indicated by 'N'* values of 7 and 14.
The water content of a sample of the material was 20 per-

cent.

In Boreholes A2 and A5, 0.6 and 4.6 m, respectively, of
silty sand f£ill was found below ground surface. The
material is dark brown and contains traces of clay and
gravel. Occasional pieces of decayed wood and organic
matter was found in the deposit. The material has a
loose to compact relative density as indicated by 'N'

values of 7 to 13.

The water content of samples of the silty sand fill ranged
from 11 to 19 per cent. The grain size distribution
curves of samples of the fill from Boreholes Al and A5

are shown on Figure A-1l.

A 0.7 m thick layer of organic topsoil was found underlying

the silty sand fill.
3.2.1.2 Silty Clay Till

Below the ground surface in Boreholes A3 and A4 is a grey
and brown mottled, changing to grey with depth, silty

clay deposit. The material also contains some sand and
traces of gravel, and is inferred to be a till. The
thickness of the deposit was found to be 1.1 m and 3.4 m

in Boreholes A4 and A3 respectively. Atterberg limit tests
give liquid limits of 18 and 22 per cent and plasticity

*IN' values - Refer to Explanation of Terms
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indices of 6 and 9 per cent, indicating a clay of low plasticity
(CL) according to the Unified Soil Classification System

(Figure A-3). The consistency of the deposit ranges from

stiff ('N' values of 9 to 20) to hard ('N' values in excess

of 70) near the bottom of the stratum. Water contents of
typical samples ranged from 8 to 12 per cent. Typical grain

size distribution curves are shown on Figure A-2.

3.2.2 Bedrock

Shale bedrock was encountered in all boreholes at elevations
between 80.1 and 81.3 m. The boreholes were extended at
least 1.4 m into the bedrock by augering, while in Boreholes
A2 and A4 the rock was cored in Bx size for depths of 3.2

and 4.0 m respectively.

The shale bedrock is dark grey in colour, and is generally
thinly bedded with occasional thin clay seams. The RQD*

in the completely to highly weathered zone above approximate
elevation 78 m is very poor, while in the underlying
moderately to faintly weathered zone the RQD was noted-to

be ppor to fair.
3.2.3 Groundwater Conditions

Groundwater was encountered in all boreholes during the
drilling operation. Piezometers were sealed within the
various strata encountered in Boreholes Al, A3 and A4.
The water levels were monitored throughout the drilling
operation and periodically until November 30, 1983. The
stabilized groundwater level across the site ranges from
elevation 82.0 m in Borehole A4, to elevation 82.4 m in

Borehole Al.

* ROD - Rock Quality Designation - Refer to Explanation
of Terms.
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3.3 Discussion and Recommendations

3.3.1 Project Description

Preliminary drawings (Numbered PD1-600-432 and PD1-600-433)
prepared by Totten Sims Hubicki Associates indicate that the
proposed structure is a rigid frame concrete bridge with a
13 m span and a 4 m rise. A 6.1 by 2.4 m concrete culvert
extension to the south end of the existing concrete culvert
under the highway embankment is also proposed. In addition,
a short steel culvert is proposed as an extension to the
north end of the 1.5 m diameter culvert under the C.N.R.
embankment. The proposed grade of the GO-ALRT embankment

is elevation 93 m at the crossing, some 12 m above the

existing creek bed.
3.3.2 Foundations

Spread footings founded on the shale bedrock encountered
near elevation 80 m are considered to be the most suitable
foundation for the proposed concrete frame bridge and
culvert structures. The factored bearing capacities at
Ultimate Limit States (U.L.S.) and Serviceability Limit
States (S.L.S.) for footings founded on the completely

to highly weathered shale may be taken as 800 and 400 kPa,
respectively. The factored bearing capacity at U.L.S.
should be reduced in accordance with Section 6.7.3.3.5

of the Ontario Highway Code for footings supporting an
inclined load. The reduction factors for cohesive soils

should be used.

All footings should be placed a minimum of 1.2 m below

exposed grade for frost protection.

The surface of the completely weathered shale may undulate
along the length of the footing. It is essential that all
footing foundations are inspected by experienced geotechnical

personnel before concrete placement to ensure that the
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founding stratum has been reached and that the base of the

excavations has been adequately prepared.

The foundation for the steel culvert extension immediately
north of the C.N.R. embankment should be made in the shale
bedrock or hard silty clay till. The culvert should be
placed on a 0.3 m bed of well graded granular material with
a maximum si;é/of ZSWﬁgwggwIBE_;; to provide some erosion
protection. The bottom of the end of the culvert should be
haunched in concrete extending to at least the mid height of
the culvert to act as a wing wall. Free draining granular
material (MTC Granular B) should be compacted to 95 per cent
of the Standard Proctor density in and around the culvert to

a distance of at least 0.75 m from the face of the culvert.

3.3.3 Earth Pressures

Lateral earth loading on a buried rigid frame structure
depends on the type and method of placement of backfill
materials and the surcharge on the structure. The following
recommendations are made concerning the design of the walls
of the proposed concrete bridge and culvert structures.

(Refer to Figure A-4)

o) Selected "free draining", non frost-susceptible granular
£ill, in accordance with MTC specifications, should be
used as a drainage blanket placed on all perimeters of
the proposed structures to a minimum thickness of 1.2 m.

o All granular £fill should be compacted in 200 mm thick
lifts to not less than 95 per cent of the Standard
Proctor density of the material. However, heavy com-
paction equipment should not be used behind any
structure within a horizontal distance equal to the
current height of the filled ground.

o} Weepholes and/or longitudinal drains located above
normal creek level should be installed to provide
positive drainage to the granular backfill. This
serves to prevent the build-up of water pressures in
drawdown conditions. The drainage system should
include a properly designed filter to prevent clogging
of the pipes. Provision should also be made to allow
cleaning or rodding of the pipes, should they become
clogged.
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o The allowable lateral movement for rigid frame structures
is usually very limted. Accordingly, an earth pressure
equivalent to the 'at rest' condition should be used
for design. The design pressure distributions are shown
in Figure A-4.

At U.L.S.,

in the 'at rest' condition, K= 0.6
At S.L.S.,

in the 'at rest' condition, K =10.5

o Highway live loads which act on the soil behind the
walls within a distance defined by a plane rising at
45 degrees from the underside of the heel of the
foundation should be considered in the design as an
equivalent load caused by an additional 0.6 m of fill
at a unit weight of 21 kN/cu.m.

o Vertical loading on the roof is dictated by the earth
cover and the distribution of traffic loading as stated
above. The unit weight of the soil depends on the type
of material used, but can be assumed equal to 21 kN/cu.m
for normal earth fill.

3.3.4 Groundwater Control

The excavation for footing foundations will be made about

2 to 3 m below the existing groundwater and normal creek
levels. If possible, the excavations should be made in

the dry season to minimize the risk caused by sudden changes
in creek levels. The creek can be temporarily confined to

a channel formed by earth dykes located at least 3 m away
from the nearest footing excavation. The dykes can be
formed by sandbags sandwiching a 0.6 m thick compacted clay

core.

Seepage into excavations made in the silty clay till
should be minimal and can be controlled by sump pumps.
More seepage is likely from the sandy fill materials below
the water table. This water should be intercepted by

sumps placed to the side of the footing excavation. With
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proper groundwater control, temporary slopes can be formed
at a gradient of 1 horizontal to 1 vertical in the till
deposit, and at a gradient of 1.5 horizontal to 1 vertical

in the sandy fill.
3.3.5 Existing Sewer

The invert level of the existing 1.2 m diameter sewer

where it crosses the creek is not known. Presumably it

is founded within the rock at shallow depth. The proposed
embankment surcharge of up to 2 m of fill (assuming an
embankment gradient of 2 horizontal to 1 vertical( will

not cause undue distress to a sound pipe. The sewer should

be encased in concrete immediately under the bridge footings.

Alternatively, the sewer could be relocated to beyond the

northern boundary of the bridge structure.

3.3.6 Approaches

It is understood that up to 8 m of fill will be placed on

the existing ground surface for the approaches. The in-
crease in pressure caused by this surcharge is unlikely to
cause significant settlement in the stiff to hard silty clay
till on the east approach. Settlement induced by the embank-
ment is unlikely to exceed 50 mm there. However, settlement
of several times this value will likely occur in the fill

and topsoil on the west approach. These materials outside

a line of 2 horizontal to 1 vertical from the toe of the

CN embankment should be removed prior to construction.

Prior to the construction of the GO-ALRT embankment, all
topsoil and other organic materials should be removed and
the subgrade proofrolled. In addition, where fill is to be
placed abutting the existing C.N.R. embankment, benches in
accordance with MTC Standards should be made on the stripped

slope surface.
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The construction of the GO-ALRT embankment on the proposed
alignment will likely impose additional surcharge to the
founding subsoils under the existing C.N.R. embankment.
This will likely induce further settlement to the existing
embankment. A study of the effect is not within the scope

of this report.
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4.0 SITE B: BRIDGE STRUCTURE, WESTNEY ROAD AND
MILLER CREEK

4.1 Site Description

The site is located at about Station 9+300 on the proposed
Westney Road extension south of Highway No. 2,where it
crosses the realigned Miller Creek to the east of Rotheglen
Drive. The terrain is relatively flat on both sides of

the creek, with a residential development to the west and
an open field to the east. The bank of the realigned
Miller Creek is about 3 m high at this location, with side
slopes constructed at 15 to 25 degrees. (Refer to Drawing

No. EGG00040B, Sheet 1)

4.2 Subsurface Conditions

The detailed soil stratigraphy encountered in each boring,
together with the results of laboratory tests carried out on
representative samples, are given on the Record of Borehole
sheets and on Figures B-1 to B-6, inclusive. The borehole
locations, together with an inferred profile and two sections

are shown on Drawing No. EGG00040B, Sheet 1.

The surficial natural deposit overlying the site consists
of a silty clay which changes in colour, from mottled grey
and brown to grey with depth. Underlying the clay is a
layer of silty sand, which in turn is underlain by till
deposits. Shale bedrock was encountered in Borehole B4
below the till deposit at a depth of 14.5 m (elevation
74.5 m). Up to 3.7 m of £fill was found overlying the
natural deposits in Boreholes B3 and B4. The fill found
to shallow depths in two of the boreholes is a silty sand,

mixed with clayey materials in places.

The following is a detailed description of the suboils

encountered:



March 1984 12 831-1272

4.2.1 Fill

Below the ground surface in Boreholes B3 and B4 is a layer
of silty sand which is identified as fill. This layer is
1.5 m thick at Borehole B4, and attains a thickness of 3.7 m
in Borehole B3, where the material is mixed with silty clay,
traces of rootlets and organic matter. The £ill has a

loose to compact relative density with 'N' values ranging
from 5 to 16. Two water contents of samples of the fill

from Borehole B3 were 18 and 21 per cent.

4.2.2 Silty Clay

Underlying the fill in Boreholes B3 and B4 and immediately
below ground surface in the rest of the boreholes is a grey
and brown mottled silty clay deposit, which changes to a
grey colour with depth. The thickness of this deposit
ranges from 3.2 m in Borehole B3 to 8.8 m in Borehole B5.
The upper portion of the silty clay appears to be weathered
and contains varying amounts of sand and gravel, while

the lower portion (coloured grey) contains some thin sand
and silt layers throughout. A tendency for the sand content

to increase with depth was noted within this lower portion.

Results of water content and Atterberg limits (refer to

the plasticity chart, Figure B-6) are summarized as

follows:

Range Average
Water Content (W) % 13-37 24
Ligquid Limit (WL) % 30~-34 32
Plasticity Limit (Wp) % 17-19 18

Plasticity Index (Ip) % 12-16 14
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These results indicate that the deposit can be classified

as an inorganic clay of low plasticity (CL).

'N' values measured within the upper brown zone are generally
higher than those in the lower grey material, and range from
12 to 22; indicating a stiff to very stiff consistency.

In the lower grey stratum, 'N' values obtained range from
less than 1 (weight of hammer) to 12 indicating a very soft

to very stiff consistency.

The undrained shear strength of the grey silty clay as
measured by in situ vane tests is between 18 and 24 kPa in
the bottom 2 m of the deposit. This strength corresponds
to about 30 per cent of the effective overburden pressure
and in this zone the deposit appears to be normally con-
solidated. A much higher strength (38 to 75 kPa) was
measured in the same material at lesser depth and although
this zone does not exhibit the mottled brown discoloration
of the top of the deposit, it has probably been desiccated
in the past, inducing some degree of overconsolidation.
The sensitivity of the silty clay as determined by field

vane remoulded strength is about 3.

Typical grain size distribution curves of the weathered
(grey and brown mottled) and unweathered (grey) zones of

the deposit are shown on Figures B-1 and B-2, respectively.

4.2.3 Silty Sand

Underlying the silty clay deposit in all borings except
Borehole Bl is a grey silty sand deposit, with varying
amounts of gravel. The thickness of this deposit varies

from 2.1 to 3.7 m, and can be inferred to have a very
loose to very dense relative density as 'N' values

obtained range from less than 1 to 110.
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The water content of samples of the silty sand deposit
varied from 9 to 21 per cent. The grain size distribution
curve of a silty sand and gravel sample from Borehole B2 is

shown on Figure B-3.
4.2.4 Till

Underlying the soil types described above is a grey till
deposit, which varies from a sand and silt with some clay
in Boreholes Bl and B3, to a sandy clay in Boreholes B2,
B4 and B5. The till deposit extends to the maximum depth
(13.8 m) investigated except in Borehole B4 where bedrock
was encountered at 14.5 m depth. Shale fragments were

noted near the bottom of the till deposit.

The consistency of the sandy clay till can be inferred to
be hard with 'N' values in excess of 100. 'N' values
obtained in the sand and silt till are generally above
50, indicating a very dense relative density. However,
near the top 1 m of the stratum, the deposit has a
compact to dense relative density as indicated by 'N’
values of 17 to 43. An Atterberg limits test on a sample
of the sandy clay material gave a liquid limit of 24

per cent and a plasticity index of 9 per cent, indicating

that it is a clay of low plasticity (CL).

The water content of samples of the till varied from 7
to 20 per cent. Typical grain size distribution curves

are shown on Figures B-4 and B-5.
4.2.5 Bedrock

Shale bedrock was encountered beneath the till deposit
in Borehole B4 at elevation 74.5 m. The shale at this

location is completely to highly weathered, dark grey
in colour and has a slight petroliferous odour.
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4.2.6 Groundwater Conditions

Groundwater was encountered in all boreholes during the
drilling operation. Piezometers were sealed into the
various subsoil strata in completed boreholes and mon-
itored periodically until November 30, 1983. The stabilized
water level across the site varies from elevation 86.7 m

in Borehole B4 to elevation 87.8 m in Borehole Bl. There
appears to be little variation from static groundwater

conditions at the site.

4.3 Discussion and Recommendations

4.3.1 Project Description

The proposed bridge is a single span structure as indicated
on MTC Drawing No. PD1-600-443. About 1.5 m of fill will
be placed on the existing ground surface for the approaches
to the bridge. The bridge abutments will probably be
designed to act as retaining walls to the approach fill.

4.3.2 Foundations

The natural soils encountered at shallow depth are unsuit-
able for support of the bridge. The structure should be
founded on piles driven into the bedrock or the overlying

competent till deposits. Steel H-Piles are considered to

be suitable.

As a guide, an: HP 310 x 110 equipped with standard rein-
forced flange tlp ‘plates and driven to an average set of
1.25 mm per blow for a group of 20 blows, using a hammer
energy approaching but not exceeding 60 kJ, will have a
factored capacity at Ultimate and Serviceability Limit
States of 1600 kN and 1150 kN, respectively. On reaching
the required set, the pile should be subjected to two
further groups of 20 blows, unless abrupt peaking

occurs. The average set measured for each group should
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not be greater than the set measured for each of the previous
groups. Provision should be made in the contract for re-
tapping the piles to confirm their capacity after adjacent
piles have been driven and for cutting off of piles should
the specified set be achieved in till deposits.

Provision should be made for monitoring vibrations induced in
adjacent buildings by pile driving. Pre and post-construction
crack surveys should also be carried out on the buildings

to determine if the piling operation has caused distress.
4.3.3 Bridge Abutments as Retaining Walls

Where the abutments are required to act as retaining walls
for the approaches; the lateral earth loads will depend
on the type and method of placement of the fill materials.
The following recommendations are made for the design of

the abutment retaining walls.

o Selected "free-draining" granular f£ill, in accordance
with MTC specifications should be used as backfill
immediately behind the structures. The granular £ill
should be placed in the wedge-shaped zone defined by
a 60 degree line extending up and back from the bottom
of the rear face of the pile cap.

o All granular fill should be compacted in 200 mm thick
1ifts to 95 per cent of the Standard Proctor density
of the material. However, heavy compaction equipment
should not be used behind any structure within a hor-
izontal distance equal to the current height of the
filled ground.

o Longitudinal drains located immediately below the
base of the walls should be installed to provide
positive drainage of the granular backfill.

o If the abutment support and retaining walls will
permit lateral yielding at the top of the abutment
equal to not less than 1/2 per cent of the retained
height then 'active' earth pressure conditions should
be used in the design. If, however, the structures
are not permitted to yield by 1/2 per cent of their
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height then 'at rest' pressure conditions should not
be used. It is anticipated that retained heights of
soil behind retaining walls and/or abutments will not
exceed 10 m. Accordingly, the following equivalent
fluid pressures may be used in the design.

At U.L.S.,
‘active' condition, 8.0 kPa/m
'at rest' condition, 10.0 kPa/m
At S§.L.S.,
'active' condition, 6.5 kPa/m
'at rest' condition, 8.5 kPa/m

o Highway live loads which act on the soil behind the
walls within a distance defined by a plane rising at
45 degrees from the underside of the rear of the
retaining structure's footing should be considered
in the design as an equivalent load due to a height
of 600 mm of additional £ill. The unit weight of
normal fill can be taken as 21 kN/cu.m.

4.3.4 Approaches

It is understood that some 1.5 m of approach embankment
fill will be placed on the existing ground surface along
the Westney Road extension. The increase in pressure
caused by this surcharge is unlikely to cause significant
settlement in the subsoil apart from the zone of normally
consolidated silty clay between elevations 80 and 83 m.
Settlement induced by the embankment surcharge is unlikely
to exceed 50 mm. Approach slabs to the abutment should

be incorporated into the design of abutments, to compensate
for longitudinal differential settlement. Consideration
should be given to building the approach slab and final
paving at least one year after fill placement, to allow

most of the induced settlement to take place.
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Prior to construction of the embankments, the topsoil and
other organic materials should be removed and subgrade
proof-rolled. Fill should be placed in lifts not exceeding
200 mm thick and compacted to not less than 95 per cent of
the Standard Proctor density of the material.
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5.0 SITE C: DRAINAGE STRUCTURE NO. 24,
GO-ALRT AND LYNDE CREEK TRIBUTARY

5.1 Site Description

The site is located at about Station 22+350 on the proposed
GO~ALRT route between Highway 401 and a C.N.R. embankment.

At this location a Lynde Creek tributary flows in the
north-south direction, and is directed under the highway
embankment by a 3.7 m by 1.5 m concrete culvert, and under
the C.N.R. embankment by a 1.5 m by 1.9 m concrete culvert.
The creek banks between the two embankments are approximately
1 m high, sloping at 20 to 35 degrees. A small stream from
the east joins the creek near the north portal of the exist-
ing C.N.R. culvert. In general, the ground on both sides

of the creek is relatively flat.

5.2 Subsurface Conditions

5.2.1 Soil Stratigraphy

The detailed soil stratigraphy encountered in each boring,
together with the results of laboratory tests carried out

on representative samples, are given on the Record of

Borehole and Test Pit Sheets and on Figures C-1 to C-4,
inclusive. The borehole and test pit locations and an inferred

profile are shown on Drawing No. EGG00040C, Sheet 1.

In general, the site is underlain by a silty clay which, at
the location of Borehole C2, is a fill containing traces

of organic matter. A silty sand till underlies the silty
clay deposit. The railway embankment consists of a sandy

clay fill with traces of organic matter.

The following is a detailed description of the ‘subsoils

encountered.
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5.2.1.1 Fill

At the location of Borehole C2, a grey and brown mottled
silty clay fill with traces of organic matter, was encount-
ered from ground surface to a depth of 2.1 m. The com-
position of this material suggests that the native silty
clay has been used as the fill material. The consistency
of the f£ill ranges from firm to hard as indicated by 'N'
values of 8 and 31. The water content of a sample of the

fill was 21 per cent.

The railway embankment consists of a dark brown

>sandy clay cbhtaining some gravel_and Clay}withvtraces
of organic matter. The gradation of a typical sample of
the £ill is shown on Figure C-3. The water contents of
samples of the material ranged from 14 to 28 per cent.
while 7 per cent of organic matter was found in a sample

from Test Pit C4.
5.2.1.2 Silty Clay

A grey and brown mottled silty clay deposit was encountered
below ground surface in Boreholes Cl and C3. The deposit
also contains some sand and traces of gravel, and is inferred
to be stiff to hard for 'N' values ranging from 12 to 52.

The thickness of this deposit is 1.3 and 2.0 m in Boreholes

C3 and Cl respectively.

Atterberg limits tests have established the deposit to be
a clay of low to medium plasticity (CL-CI). The water content
of a representative sample was 24 per cent. A typical grain

size distribution curve is shown on Figure C-1l.

5.2.1.3 Silty Sand Till

Underlying the above described soils in all boreholes is
a silty sand till deposit with varying amounts of gravel
and clay. In general, the till can be inferred to have a
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dense.to very dense relative density as indicated by 'N'
values of 43 to over 100 but in Borehole Cl the top 1.5 m
of this deposit has a loose to compact relative density.

The till extends to the maximum depth (6.1 m)

investigated.

The water content of samples of the till ranged from 7 to

10 per cent. Typical grain size distribution curves are

given on Figure C-2.

5.2.2 Groundwater Conditions

Groundwater was encountered in all boreholes during the
drilling operation. Piezometers sealed into the till

deposit indicate stabilized water levels at elevations

79.1 and 78.8 m in Boreholes Cl and C3, respectively.

5.3 Discussion and Recommendations

5.3.1 Project Description

Based on a preliminary drawing No. PD1-600-474 prepared

by Totten Sims Hubicki Associates, a 3.6 m by 1.5 m concrete
culvert is to be provided to direct the creek under the
proposed GO-ALRT embankment. A 2 m diameter tunnel is to

be constructed immediately west of and parallel to the
existing C.N.R. culvert. The small stream from the east
will be realigned north of its present course to join the
creek just south of Highway 401. The proposed grade of the
GO-ALRT embankment is at elevation 8l1.5 m, about 3 m above

the existing creek bed.
5.3.2 Culvert Foundation

The proposed concrete culvert can be founded on spread
footings supported on the dense till deposit at about
elevation 77 m. The factored bearing capacities at Ultimate

Limit States and Serviceability Limit States may be taken
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as 400 and 250 kPa, respectively. If the footings are founded
at elevation 76 m, these bearing capacities can be doubled.
The factored bearing capacity at U.L.S. should be reduced in
accordance with Section 6.7.3.3.5 of the Ontario Highway
Bridge Code for footings supporting an inclined load as in

the case of retaining walls. The reduction for granular

soils should be used.

All footings should be placed a minimum of 1.2 .m below

exposed grade for frost protection.

The relative density of the till deposit may vary consider-
ably between the locations investigated. It is essential
that all footing excavations are inspected by experienced
geotechnical personnel before concrete placement to ensure
that the base of the excavation is sound and has been

adequately prepared.
5.3.3 Earth Pressures

Lateral earth loading on a buried culvert depends on the
type and method of placement of backfill materials and
the surcharge on the structure. The following recommend-
ations are made concerning the design of the walls of

the proposed rigid-concrete culvert.

o Selected "free-draining", non frost-susceptible granular
£ill, in accordance with MTC specifications, should be
used as a drainage blanket placed on all perimeters
of the culvert to a minimum thickness of 1.2 m.

o All granular £fill should be compacted in 200 mm thick
lifts to not less than 95 per cent of the Standard
Proctor density of the material. However, heavy com-
paction equipment should not be used behind any struc-
ture within a horizontal distance equal to the current
height of the filled ground.

o Weep holes and/or longitudinal drains located above
normal creek level should be installed to provide
positive drainage to the granular backfill. This
serves to prevent the build-up of water pressure in
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drawdown conditions. The drainage system should include
a properly designed filter to prevent clogging of the
pipes. Provision should also be made to allow

cleaning or rodding of the pipes, should they become
clogged.

o The allowable lateral movement for culvert structures
is usually very limited. Accordingly, an earth pressure
equivalent to the 'at rest' condition should be used
for design. The design pressure distributions are shown
in Figure C-5.

At U.L.S.,

in the 'at rest' condition, K =20.6

At 8.L.S.,

in the 'at rest' condition, K = 0.5
where K is the earth pressure coefficient

as defined in Figure C-5.

o Highway live loads which act on the soil behind the
walls within a distance defined by a plane rising at
45 degrees from the underside of the heel of the
foundation should be considered in the design as an
equivalent load caused by an additional 0.6 m of fill
at a unit weight of 21 kN/cu. m.

o Vertical loading on the roof is dictated by the earth
cover and the disturbance of traffic loading as stated
above. The unit weight of the soil depends on the
type of material used, but formal fill materials can
be assumed to equal 21 kN/cu. m.

5.3.4 Excavation for Culvert Foundation

The base of the footing excavations will be about 2 to 3 m
below the existing groundwater and normal creek levels.

If possible, the excavations should be made in the dry
season to minimize the risk caused by sudden changes in

creek level.
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Prior to excavation, the creek should be diverted and the
water level in the silty sand till lowered to 1 m below

the base of the excavation by means of vacuum well points.
Dewatering is necessary to prevent loss of bearing capacity
of the silty sand due to upward seepage of groundwater.
With proper groundwater control, side slopes can be formed

at a gradient of 1.5 horizontal to 1 vertical.

5.3.5 Approaches

It is understood that up to 2 m of fill will be placed on
the existing ground surface near the approaches. The in-
crease in pressure caused by this surcharge will unlikely
cause significant settlement in the stiff to hard silty
clay and dense silty sand £ill at the approaches. Settle-
ment induced by the embankment is unlikely to exceed 50 mm.
The extent of any localized £ill, muck and topsoil should
be located and excavated és construction for the drainage

structure proceeds.

Prior to the construction of the GO-ALRT embankment, all
topsoil and other organic materials should be removed and
the subgrade proofrolled. In addition, where £ill is to
be placed abutting the existing C.N.R. embankment, benches
in accordance with MTC Standards should be made on the

stripped slope surface.

The construction ©f the GO-ALRT embankiment on the pre-
posed alignment will unlikely impose significant additional
surcharge to the founding subsoils of the existing C.N.R.
embankment. Depending on the properties of the latter,
further settlement of the C.N.R. embankment may occur. A
study of this effect is not within the scope of this report.
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5.3.6 Tunnel in C.N.R. Embankment

Conditions encountered at borehole locations indicate

that the subsoil at the proposed invert elevation of

78.2 m are suitable for foundation of the proposed tunnel.
Because of access difficulties, the investigation of the
embankment was restricted to shallow hand-dug test pits

on the slope surface. This implies that the embankment
consists of sandy clay material. The construction of

the proposed tunnel by a succession of jacking and augering
operations appears feasible, but because of the shallow
cover, considerable loss of ground under the tracks would
probably be induced. In addition, it should be anticipated
that some boulders could exist in the f£ill, even though

none has been revealed in the test pits.

It is therefore recommended that the trench was constructed
in an open excavation supported by soldier pile and lagging
walls. The soldier piles can form part of a frame struc-

ture to support the rail tracks during construction.

Piles for support of the track may be steel H-piles driven
at least 3 m below the base of the excavation. As a
guide, a HP 310 x 79 pile driven to an average set of

5 mm per blow for a group of 10 blows with a hammer of
rated energy of 40 kJ, will have a factored capacity at
Ultimate and Serviceability Limit States of 1100 kN and
700 kN, respectively.

The soldier pile and lagging walls should be designed for

a rectangular lateral pressure distribution as follows:

Golder Associates
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pPa = 0.3 Xh'l‘q

where 3/= unit weight of soil = 21 kN/cu. m
h = retained height

g = surcharge pressure

Passive pressure in front of the soldier pile below the

base of the excavation may be calculated by the expression:

PP=KP X'Z

where 3/; "effective" unit weight of soil
= 20 kN/cu. m (above water level)
= 10 kN/cu. m (below water level)

z = depth below the base of the excavation

Kp = passive pressure coefficient = 4.6

The effective width of the soldier piles can be taken as
three times the width of the pile or the concreted pile
socket, provided that the pile spacing is not less than 5.
Stability checks should be made for conditions during

each stage of excavation.

The radial pressure on the liner should be designed for the

full overburden and surcharge pressures.
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6.0 SITE D: PEDESTRIAN TUNNELS,
LIVERPOOL ROAD STATION

6.1 Site Description

The site of the proposed tunnels is at the GO train station
on Liverpool Road, Pickering. At present, three C.N.R.
tracks and a commuter train siding transverse the site in an
east-west direction, with parking facilities located north
and south of the tracks. Access to the north parking lot

is via a descending ramp from Liverpool Road to the west,
and the parking lot is connected to a ticket office and the
area south of the tracks by an existing pedestrian tunnel.
Commuter boarding facilities and a larger parking lot are
located south of the tracks. The site is fairly flat with

less than 4 m variation in elevation.

6.2 Subsurface Conditions

6.2.1 Soil Stratigraphy

The detailed soil stratigraphy encountered in each boring,
together with results of laboratory tests carried out on
representative samples, are given on the Record of Borehole

Sheets and on Figures D-1 to D-6, inclusive.

The borehole locations and a centreline profile are shown
on Drawing No. EGG00040D, Sheet 1. Four sections along the
proposed tunnel alignments are shown on Drawing No.
EGG00040D, Sheet 2.

The natural surficial deposit overlying the site consists

of a silty clay which changes in colour from yellow and grey
mottled to grey with depth. Underlying the clay is a till
deposit which grades from a sandy silt to a silty clay. 1In
places, shale bedrock was found to underly the till deposit.
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Most of the boreholes encountered fill overlying the natural
deposits. The fill varies in composition from silty sand

to silty clay.

The following is a detailed description of the subsoils

encountered.
6.2.1.1 Fill

Below the ground surface in all borings except Borehole D2,
a layer of f£ill was encountered. Less than 1.2 m of fill
was encountered in all the other boreholes except in

Borehole D10 where it was 2.3 m thick.

In Boreholes D3, D4, D5, D7, D8, D10 and D11, the fill is

a brown silty sand with varying amounts of gravel and traces
of clay and organic matter. The material has a loose to
compact relative density as inferred by 'N' values ranging
from 4 to 30. The water content of a sample from Borehole

D10 was 13 per cent.

In Boreholes D1, D6 and D9, the fill is a brown sandy to
silty clay with traces of gravel and organic matter. The
consistency of the material is inferred to be firm to stiff

as indicated by 'N' values ranging from 6 to 12.

The water contents of typical samples varied from 11 to 21
per cent, and the grain size distribution curve of a sandy

clay sample in Borehole D1 is shown on Figure D-1.

6.2.1.2 Silty Clay

Below the ground surface in Borehole D2 and underlying the
£fill in all other boreholes is a silty clay deposit which
changes colour from yellow and grey mottled to grey with

depth. The upper portion of the deposit appears to be
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weathered and contains some sand and traces of gravel, while
the lower portion {(coloured grey) contains some thin sand

and silt layers throughout. In this lower portion, sand
layers of up to 0.8 m thick were found in Boreholes D6,

D9 and D11, while in Boreholes D2, D7 and D11 the composition
and consistency of the material resembles those of a reworked
'till. The thickness of the clay layer varies from 2.5 to

8.3 m.

Results of water content and Atterberg limits (Plasticity

chart, Figure D-6) testing are summarized as follows:

Range Average

Water Content (w) % 14 - 35 24
Liquid Limit (W) % 17 - 35 25
Plastic Limit (Wp) % 11 - 20 15
Plasticity Index (Ip) % 6 - 17 10

These results indicate that the deposit has a water content
close to its liquid limit, and can be classified as a

clay of low plasticity (CL).

The undrained shear strength of the silty clay as measured

by field vane tests is very variable with measured shear
strengths in the range from 12 kPa to greater than 96 kPa .
No discernible pattern of shear strength variation with depth
or elevation could be obtained from the results. It is
possible that the variation arises as a consequence of sand
and silt layers in the deposit. From the 'N' values obtained
it appears that the deposit has a soft consistency at below
elevation 84 m at the location of Boreholes D1 and D2 and
below elevation 82 m at the other boreholes. This is
confirmed by field vane tests carried out as part of the

investigation for the existing tunnel by MTC which obtained

*96 kPa represents the upper limit of undrained shear
strength which can be measured by 'N' size field vanes.
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values of shear strength as low as 16.5 kPa at elevation
80.5 m. Above elevation 82 m the values were in excess of

40 kPa. (MTC Job. No. 70-F-14)

Typical grain size distribution curves of the material are

shown on Figures D-2 and D-3.

6.2.1.3 Till

Underlying the deposits described above, a grey till was
encountered in all’borings except Borehole D7. The till
consists of a sandy clay with some silt and traces of gravel.
In Boreholes D1 and D4, the composition of this tillldeposit
changes to a sandy silt, while in Borehole D6 an Atterberg
Limits test indicated that the material is a clay of medium to
high plasticity (CI-CH). The consistency of the till is
inferred to be hard as 'N' values are generally over 40. 1In
the sandy portions of the deposit, 'N' values range from 18

to over 100, indicating a compact to very dense relative density.

The water contents of the till deposit are generally less

than 10 per cent. Typical grain size distribution curves

are shown on Figures D-4 and D-5.

6.2.2 Bedrock

Shale bedrock was encountered beneath the silty clay deposit
in Borehole D7 and beneath the sandy clay till in Borehole D8.
The bedrock in these locations is highly to moderately

weathered, coloured dark grey, and thinly bedded.
6.2.3 Groundwater Conditions

Groundwater was encountered in all boreholes during the
drilling operation. Piezometers were sealed into the
various subsoil strata in completed boreholes and monitored

periodically until November 30, 1983. The water level in
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the till ranges from elevation 83.7 m in Borehole D4 to
elevation 80.5 m in Borehole D10. Water was present in
Borehole D3 at elevation 87.1 m during drilling. This could

represent a perched water table in the fill.

6.3 Discussion and Recommendations

6.3.1 Project Description

It is proposed to construct four 2.4 m diameter tunnels
with invert levels 4 m below the existing C.N.R. embankment.
One of the tunnels (Section C-C) will be the extension of an

existing pedestrian tunnel.
6.3.2 Tunnel Design

Design of the tunnel lining is governed not only by the
in situ overburden pressures but also By any stresses
induced during construction. For tunnels with shallow
cover, the full overburden and surcharge pressures should
be assumed in design. If jacking is used for tunnel
installation, the stresses induced by this operation may

govern lining design.

6.3.3 Construction Method

Interruption of rail traffic during construction would be
minimized by pipe jacking the tunnels. However, at the present
proposed invert elevations, only 0.5 to 1.5 m of cover would

be present and considerable loss of ground would probably be
experienced during construction. The tunnels can be installed
by cut and cover techniques, but in the soft clay the pot-

ential for basal heave must be considered.
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In Boreholes D9, D10 and D11, 'N' values as low as 2 were
recorded within 2 m of the proposed invert and a field vane
measured an undrained shear strength of 12 kPa at elevation

80 m. With this shear strength, any excavation to a greater
depth than 2.4 m would have a factor of safety against basal
heave of less than 1.3. For the tunnel along the line of
these boreholes (Section D-D, Drawing No. EGG00040D, Sheet 1),
it is recommended that the section under the existing C.N.R.
embankment (which has the depth of excavation greater than

3 m) ,is jacked into place and that the rail track is supported
throughout the jacking operation. This can be done by
driving steel H-Piles on either side of the tunnel and
placing a beam/strut between the top of the piles. This beam
can be used to support the rails during tunnelling. Sections
on either side of the existing embankment can be constructed
in open excavations with temporary side slopes of 1.5 hor-
izontal to 1 vertical. Pipe jacking while supporting the
rail track as described above should also be carried out
along the entire length of the tunnel on Section A-A, where
soft clay was found at the proposed invert and 4 to 5 m

depth of excavation is required.

The tunnel on Section B-B can be constructed in an open cut
apart from the area of the tracks where soldier pile and lagg-
ing walls should be provided with the tracks supported on

the soldier piles during construction. Temporary open cuts

can be excavated at 1.5 horizontal to 1 vertical.

Where the existing tunnel is to be extended (Section C-C)

the excavation can be carried out in open cut with temporary

side slopes at a gradient of 1.5 horizontal to 1 vertical.

The groundwater level in the till is below the proposed
invert elevation of the tunnels and this will not present
difficulties to construction. However, perched water is
probably present at certain locations in the £ill and this
will have to be intercepted where it seeps into open

excavations.
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6.3.3.1 Piles for Support of the Track

Piles for support of the track may be steel H-Piles driven

at least 2 m into the dense hard till or onto bedrock. As

an example, an HP 310 x 79 pile driven to an average set

of 5 mm per blow for a group of 10 blows with a hammer of
rated energy 40 kJ, will have a factored capacity at Ultimate
and Serviceability Limit States of 1100 kN and 700 kN

respectively.
6.3.3.2 Soldier Pile - Lagging Wall

Soldier pile and lagging walls retaining up to 4 m of soil
should be designed for the rectangular pressure distribution

as follows:
pa = 0.3 2h + g

where ¥ = unit weight of soil = 21 kN/cu. m
h = retained height

g = surcharge pressure

Passive pressure in front of the soldier pile below the base

of the excavation may be calculated by the expression:

1
Pp=b/z+2Cu
1
where & = "effective" unit weight of soil
= 20 kN/cu. m (above water level)
= 10 kN/cu. m (below water level)

z = depth below the base of the
excavation

Cy = undrained shear strength of
soil below the base of the
excavation = 15 kPa
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The effective width of the soldier piles can be taken as
three times the width of the pile or the concreted pile
socket, provided that the pile spacing is not less than 5.
Stability checks should be made for conditions during each
stage of excavation. With proper construction practice,
lateral movements of less than 2 per cent of the excavation

depth could be expected.
6.3.3.3 Pipe Jacking

The subsoil above and below the proposed springline
elevations consists of a firm to stiff silty clay ('N' values
range from 4 to 30, averaged 15) with the measured ground-
water levels below the invert elevations. Muck removal can
be facilitated by hand or augers. It is desirable that the
liner precedes the open face at all times. Consideration
must be given to the possible existence of boulders in the
silty clay deposit, even though none has been revealed in
the boreholes. Under such circumstances, hand mining may

be used, but the lining should be installed as close to the
open face as possible. Provision should be made for partial
face excavation using hydraulic shutters, or temporary

boarding where soft zones are encountered.



March 1984 35 831-1272

7.0 SITE E: PEDESTRIAN TUNNELS,
WESTNEY ROAD STATION

7.1 Site Description

The site is located south of Highway 401 and about 200 m

west of the proposed Westney Road Extension (refer to

Drawing No. EGGO0040E,Sheet 1). Two C.N.R. main lines, a
service track and a siding traverse the site in an east-west
direction. The ground between the highway and the tracks

is plateau-like, with gentle slopes leading to lower ground

to the north, east and west. A 6 to 7 m high knoll is located
south of the tracks, with a north-facing cut slope formed

at about 35 degrees.

7.2 Subsurface Conditions

7.2.1 Soil Stratigraphy

The detailed soil stratigraphy encountered in each borehole
together with results of laboratory tests carried out on
representative samples, are given on the Record of Borehole
Sheets and on Figures E-1 to E-5, inclusive. The borehole

locations, a centreline profile and two sections are shown

on Drawing No. EGGO0040E, Sheet 1.

The natural deposit at the site is a very dense sandy silt

£ill which is overlain by a silty clay deposit at the

- locations of Boreholes E4 and E5. Fill of variable composition
was found overlying the natural deposits in Boreholes E2,

E3 and E5.
7.2.1.1 Fill
A greyish brown silty clay fill was encountered below the

ground surface in Borehole E3. The £fill is 2.7 m thick

at this location and contains some sand and traces of gravel.
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The consistency of the material is inferred to be very stiff
to hard as 'N' values obtained range from 21 to over 100.
Atterberg limits testing (Figure E-5) have established that
the material is a clay of low plasticity (CL).

The water content of the fill was 11 per cent. A grain size

distribution curve for the material is shown on Figure E-1.

A brown silty sand f£ill with traces of clay and organic
matter, was encountered in Borehole E-5. The layer is 1.4 m
thick and has a loose relative density as indicated by an

'N' value of 9.

A 1.1 m thick layer of loose coal pieces was encountered

at the surface in Borehole E2.
7.2.1.2 Silty Clay

A greyish brown silty clay deposit was encountered below
0.2 m of topsoil in Borehole E4, and underlying the silty
sand fill in Borehole E5. The thickness of this deposit
is 2 m in both boreholes, and it can be inferred to have a
soft to hard consistency as 'N' values obtained in the
deposit range from 3 to 52. Atterberg limits testing have
established that the material is a clay of low plasticity

(CL) .

The water content of the deposit varies from 14 per cent
in the lower, hard portion to 30 per cent near the ground
surface. The grain size distribution curve of a sample

from Borehole E4 is shown on Figure E-2.
7.2.1.3 Sandy Silt Till

A greyish brown sandy silt till deposit was encountered in all

boreholes.
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The till was found under 0.1 m of topsoil in Borehole El1,
under the fill in Borehole E2 and E3, and under the silty
clay in Boreholes E4 and E5. The deposit was found to
extend to the maximum depth investigated. The material
contains varying amounts of clay and gravel, with occasional
interlayered sand and silt seams. In general, the deposit
can be inferred to have a dense to very dense relative
density, as indicated by 'N' values in excess of 50. Near
the top of the stratum in Boreholes E3 and E4 the till has

a loose to compact relative density with 'N' values of 4 to 23.

Water contents of samples of the till ranged from 8 to 19
per cent, and were generally about 15 per cent. The grain
size distribution curves of typical till samples are shown

on Figure E-4.
7.2.2 Groundwater Conditions

Two piezometers sealed into the till deposit at Boreholes

E2 and E4 indicate water levels at elevations 90.8 and 90.4 m,
respectively. A water table'may be perched in the fill

above the silty clay stratum at the location of the proposed

east tunnel (at Boreholes E4 and E5).

7.3 Discussion and Recommendations

7.3.1 Project Description

It is proposed to construct two 2.4 m diameter pedestrian
tunnels with invert levels 4 m below the existing C.N.R.
tracks, as indicated on a preliminary drawing (numbered
PD1-600-180) prepared by Totten Sims Hubicki Associates.

7.3.2 Tunnel Design

The maximum cover for the proposed pedestrian tunnel is
about 1.6 m. Tunnels with a shallow cover should be

designed to resist the full overburden and surcharge

pressures.
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7.3.3 Construction Method

In view of the shallow cover to the tunnel, the use of
jacking techniques is not recommended for construction of
the tunnels. Where space permits, the pedestrian under-
passes may be constructed in open cut. Within 3 m of the
rail tracks, the excavation can be supported by soldier
pile and lagging walls. The rail track can be supported
by beams spanning between the soldier piles. Temporary
open cuts can be formed at side slopes of 1.5 horizontal

to 1 vertical.

The highest water table recorded in the till is only 0.5 m
above the base of the proposed invert and this should not
present a problem to construction. Water seepage from the
till can be handled by sumping. Some water may seep from
the fill and this should be intercepted as and when it

arises.
7.3.3.1 Piles for Support of the Track

Piles for support of the track may be steel H-piles
driven at least 3 m below the base of the excavation.
As an example, a HP 310 x 79 pile driven to an average
set of 5 mm per blow for a group of 10 blows with a
hammer of rated energy 40 kJ, will have a factored cap-
acity at Ultimate and Serviceability Limit States of
1100 kN and 700 kN respectively.

7.3.3.2 Soldier Pile - Lagging Wall

Soldier pile and lagging walls should be designed for

a rectangular pressure as given by:
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py, = 0.3 Yh + g

where & = unit weight of soil = 21 kN/cu. m
h = retained height

g = surcharge pressure

Passive pressure in front of the soldier pile below the
base of the excavation may be calculated by the expression:
X'
Pp = Kp z
where J = "effective" unit weight of soil
= 20 kN/cu. m (above water level)
= 10 kN/cu. m (below water level)

z = depth below the base of the excavation

= passive pressure coefficient = 4.6

The effective width of the soldier piles can be taken as
three times the width of the pile or the concreted pile
socket, provided that the pile spacing is not less than 5.
Stability checks should be made for conditions during
each stage of excavation. With proper construction
practice, lateral movements of less than 1 per cent

of the excavation depth could be expected.

TR
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The field work for this investigation was carried out between
November 1 and 10, 1983. During this period, a total of 29
boreholes were put down at the sites at locations shown on

5 drawings numbered EGG00040A to EGGOO0040E, inclusive.

The boreholes were put down using two power auger drilling
machines (a truck mounted CME 45 and a Bombardier mounted

CME 55) supplied and operated by Master Soil Investigations

Limited.

The boreholes were advanced through the overburden soils
using continuous flight solid stem augers. Soil samples
were obtained at regular intervals of not more than 1.5 m
of depth using conventional 50 mm O.D. split-spoon samplers.
N size field vane tests were carried out in the soft
cohesive materials encountered in Sites B and D. Shelby
sampleé of 75 mm O0.D. were also taken in the silty clay
deposit in Site D. Where bedrock was encountered at
shallow depths in Site A, core samples were obtained in

Bx size in two of the boreholes. Piezometers were sealed
into selected borings for monitoring of water levels.
Details of the drilling and sampling operations are summar-

ized on the Record of Borehole sheets.

A total of 4 test pits were dug by hand on the C.N.R.
embankment slopes at locations shown on Drawing No. EGG00040C,

Sheet 1.

The field work was supervised throughout by members of
Golder Associates engineering staff who located the bore-
holes and test pits in the field, directed the drilling,
in situ testing and sampling operations, and logged the

boreholes.

The borehole and test pit locations were surveyed by Golder
Associates. The elevations are referenced. to benchmarks
established by MTC along the GO-ALRT route in Sites A,

C and E. Geodetic benchmarks were used as reference points

in Sites D and E.



N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3mINTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

EREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Stmm O.D. 60° CONE ANGLE ) DRIVEN BY 475 )
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 1S MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY : COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(CU) AS FOLLOWS:

[ cy (kPa)

0-12

12 -25 25-50 50 -100 100 - 200 >200

VERY SOFT

SOFT FIRM STIFF VERY STIFF HARD

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

|N {BLOWS /0.3 m)

0-5

5-10 10 - 30 30 - 50 >50

VERY LOOSE

LOOSE COMPACT DENSE VERY DENSE

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

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

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

FROD(%) 0-25 25-50 50 - 75 75 -90 90 - 100
VERY POOR POOR FAIR GO0 EXCELLENT
JOINTING AND BEDDING
SPACING 50mm 50 - 300mm] 0.3m - Im Im - 3m >3m
JOINTING VERY CLOSE ClLOSF MOOD. CLOSE] WIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

FIELD SAMPLING

ABBREVIATIONS AND SYMBOLS

MECHANICAL PROPERTIES OF SOIL

$'S SPLIT SPOON TP THINWALL PISTON m, kpa™! COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE OS OSTERBERG SAMPLE C. 1 COMPRESSION INDEX
S T SLOTTED TUBE SAMPLE R C ROCK CORE Cs 1 SWELLING INDEX
8BS BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cq i RATE OF SECONDARY CONSOLIDATION
CS CHUNK SAMPLE P M TW ADVANCED MANUALLY <y m2/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN FS FOIL SAMPLE H m DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN ] %  DEGREE OF CONSOLIDATION
u,, kea PORE WATER PRESSURE %o kpa EFFECTIVE OVERBURDEN PRESSURE
4 1 PORE PRESSURE RATIO o kpPa PRECONSOLIDATION PRESSURE
o kpa TOTAL NORMAL STRESS T, kpa SHEAR STRENGTH
o' kpa EFFECTIVE NORMAL STRESS c’ kpa EFFECTIVE COHESION INTERCEPT
T kpa SHEAR STRESS 3 -° EFFECTIVE ANGLE OF INTERNAL FRICTION
0, .0, .G kpa PRINCIPAL STRESSES Cy kpa APPARENT COHESION INTERCEPY
€ % LINEAR STRAIN by -° APPARENT ANGLE OF INTERNAL FRICTION
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E kpa MODULUS OF LINEAR DEFORMATION T, kpa REMOULDED SHEAR STRENGTH
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I 1 COEFFICIENT OF FRICTION ! Tr
PHYSICAL PROPERTIES OF SOIL
A kg/m3 DENSITY OF SOLID PARTICLES e 1,% VOID RATIO €min 1,%  VOID RATIO IN DENSEST STATE
Y, kN/m® UNIT WEIGHT OF SOLID PARTICLES n 1,.%  POROSITY o ! DENSITY INDEX = 2’"0"‘ : -
PW kg/m3 DENSITY OF WATER w 1,%  WATER CONTENT ] mm  GRAIN DIAMETER max T mmin
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¥Y'  kN/m® UNIT WEIGHT OF SUBMERGED SOIL e 1,%  VOID RATIO IN LOOSEST STATE
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RECORD OF BOREHOLE No A2

METRIC
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RECORD OF BOREHOLE No A3 METRIC
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METRIC
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REPORT ON SOIL EXPLORATION

OFFICE

@) . ' !
RECORD OF BOREHOLE No.B | METRIC
w P EGG-000-40 LOCATION ___ Co-ordinates N 4,857,12%; £ 341,662 . _ ORIGINATEL: By KIS
DIST___ 6 Hwy__ GO-ALRT BOREHOLE Typg _ Solid Stem duger _ _ COMPILED BY RWR
DATUM Geudetic DATE November 1, 1983 e - _ CHECKED BY _ PC
p w | DYNAMIC COMNE PENETRATION
SOIlL PROFILE SAMPLES i 2 |resistance plor L\ NATURAL g
<2 o PLASTIC  moygTupE  11QUID — REMARKS
= w |20 2 26 40 60 80 oo |UMT content umn 5O
Slgl . |8 ot 2 et T Jwe w w3z &
ELEV DESCRIPTION =lg| ¢ | 2 |2g| O [snear strenGTH S 3 | GRAIN SIZE
DEPTH 5 512 3|88] & |ounconmneo * FIED VANE | o . y  |DISTRIBUTION
|2 5 | &Y .; ® QUICK TRIAXIAL  x LaB vane |WATER CONTENT (%) (%]
88.9 GROUND SURFACE © : w ) , i . 1020 30 GR SA Si (L
0.0 | silty clay, trace to |} eltv.87.8m ! ! j
some sand Nov.! 30, 19831 4»
' 1'ss |12 L 88 [ B N | )
Grey and < )
. brown mottled S8 | 16 : ; :
86.8| seiff ) Ti etbvsrionl 1 P
2.1 | Silty clay, trace sand, A 3T ss |7 Noy.30,] 1983 : |
some thin sand and a6 5 U AU U — ©°
silt layers, increas- | ] f !
stss |« [ P
ing sand content belowr | ! .
H ]
6.1lm depth. 5 sS 5 i ; i o i
U : i ) .
6] ss |5 84 C g e R R
U ; ; ;
i ! ;
A 7] 8S 2 . . I
8852 ’ N
+ H
) 9iss| 8 |! 82 i . U O
| 81.3 Soft to firm Grey j ! i
7.6 | Till-Sand and silt, J o110} ss | 10 ! o :
some clay trace gravel,} ! : i |
occasional shale frag- 11] 8§ | 41 80 bt - | [ N T R S B 48 34 1y
ments below 12,.2m ;
depth. o [v] 2] ss | S8 i '
! E
ss-bor | o
' == SOm{ﬂ 78 fo e e o el R S B
Compact to ; ; !
dens
e I orey 1 |'Liet-ss-l1y6/]° ‘ i B D
12.3] END OF BOREHOLE /omm 76 j T SR




OFFICE REPORT ON SOIL EXPLORATION

L

UE Somm ey

Ontang
RECORD OF BOREHOLE No.BZ2 METRIC
w P EGG-000-40 LOCATION Co-ordinates N 4,857,121; E 341,654 ORIGINATED BY _KES
DIST 6 Hwy GO-ALRT __ BOREHOLE Typg __ Solld Stem Auger COMPILED 8Y _ BWR
DATUM Geodetic DATE November 1, 1983 n CHECKED BY PC
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES :::m al RESISTANCE PLOT % » NATURAL .i
% Z g u\sync MOISTURE  LIQUID | o REMARKS
- w20 @ 20 40 60 80 100 |\T conTent umirj SO
9 33 - g O: z i L s ] 1 Wp w A 3'-; &
ELEV S leo| & Z |20 O |SHEAR STRENGTH [ — GRAIN SIZE
DEPTH DESCRIPTION | > « |52 - DISTRIBUTION
121 - > 180 < O UNCONFINED + FIELD VANE WATER CONTENT (% Y
x|z 5 &V | & | QUK TRIAXIAL X LAB VANE (%) (%)
89.1 GROUND SURFACE v - w 10 20 30 GR SA 51 CL
0.0{Silty clay, trace to
some sand. q
1l ss | 21 88 [o] 0 19 56 25
Grgy and ¢
87.0 Very stiff  mottled 215s | 21 H— 0 2 3365
2.1{Silty clay, trace sand, 31788 9
some thin sand and silty
layers, increasing sand 86 5
contect below 6.7m S EEE- 6 . 0 4 48 48
depth. ‘
6
W 2| 88 v Water lewviel 1
6| SS L 1 = openf hole at a
84 |elevi 84.,5m or
71 88 3 Nov.i1,
81 88 2 i + 10 0 2 24 74
V1191 ss | 2 82 --
/ 3
80.9 |Soft to firm Grey // 10 SS 7 ' . i ;
8.2/S1lty sand and gravel ! .
grading to silty sand: L 111 88 17 80 9 3039 23 4
some gravel below 10.2m ; o
depth. 12} 8§ 43 | i
N .
Compact to 131 ss | 52 18 , B -
77.5|very dense Grey I i i
11.6T111~Silty clay, with (AL ., | oo hinas ! :
sand and, gravel, occa- | I" i B Q0+t 16 40 24 20
sional shale fragments. jop
e _ e
w K 76
75,3 [Haxd Dark grey }/{ 154581100/ ;
13.8{ END OF BOREHOLE 7 Smm
i
74 SR e S

[P




OFFCF REPORT ON SOIL EXPLORATION

wp

RECORD OF BOREHOLE No B 3

METRIC

£GG-000~-40 LOCATION ___ _go—ordinates N 14,857,10(7‘; E 341,648 ORIGINATED 8Y . KBS
DIST 6 fwy ___ GO-ALRT BOREROLE TYPE __Solid Stem Auger o ~ COMPILED BY __RWR
DATUM Geodetic DATE November 1, 1983 o o CHECKED 8y ___FC
o [ve} DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES 5y 2 RESISTANCE PLOT g , NATURAL ,,i
<(Z o LASTIC  morsTurg  LIQUID — REMARKS
- w1 20 b 26 40 66 80 100 Lt CONTENT LiMiT '29
9 ‘% uD_, QE z i il 1 i i Wp w WL o Rt &
ELEV SESCRIPTION fla|l e 2|29 ¢ SHEAR STRENGTH — 2 | GRAIN SIZE
DEPTH % 2l 213|386 g |ounconmner + FIELD VANE . y |DISTRIBUTION
« z > 5\) é ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
89,1 GROUND SURFACE v 4 i R N 1 20 0 GR SA 51 Ct
0.0|Fil1-Silty sand mixed | | |
with silty clay, trace | i
organics and rootlets 1iss | 13 88 ;2,,..‘- S
1 !
2185 | 12 f : 0
! |
3. ss | 6 P
Loose to 86 t—— <k ! -
85.4 |compact Brown 4188 |3 ; !
3.7158ilty clay, trace sand, BT 4 Watelr leMel in ope . .
some thin sand and silty - hold at dlev.{83.2im : |
layers. AR n on Nov. L, 1983 | i d
L 84 b -4 -___,,,1, _% PR
) / 7. 88 3 _;_ ! t
Very soft | : d
82,2 to soft Grey 8158 ! ‘ !
6.9/5ilty sand, trace of 918s | 9 82 1 1 - -
clay and gravel,gradingl; | | !
to sand and graveltrace 101 88 | <1 . . ' o)
silt below 8.2m depth. ! g :
11] 55 |28 P
Very loose K 80 * N ~ P -
79.2]%° compact Grey 12} 88 | 10 z , |
9.9|Til1-Sand and silt, I S5 173 o :
giace of clay and grav-§j .
. N
77.7|Very dense Grey 141 gg 11 78 - s = o f g ]
11.4] END OF BOREHOLE Smm |
} v
i
76 -
P
I
|
i H
1 Il
i 1
I z
Lo
i ; :
| i ;
! l
11 |
i ! ‘
; f
: i
o
; i :
i ! !
IR
; L
i i
i
|
! i
1 E
i i i

mn




EXDORATION

PEPORT N SOV

OFFICF

RECORD OF BOREHOLE No.B4 METRIC
w P EGG-000-40 LOCATION ___ Co-ordinates N 4,857,095; E 341,665 ORIGINATED BY _ KES
DIST __6 HWY GO-ALRT BOREHOLE TYPE _Solid Stem Auger e COMPILED BY __ BWR
DATUM Geodetic DATE November 2, 1983 L CHECKED BY ___fC
w 1DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E’m 2 RESISTANCE PLOT L\ . NATURAL e
2 v} ’t:SY“C MOISTURE  HIQUID | e P REMARKS
= ~136] @ 20 45 60 80 100 |LMT cowtewr umrg 5O
9 $ g aE z L i ! i 1 Wp W W, Sw &
ELEV ESCRIPTION %] w| 2128 | & [SHEAR STRENGTH kPa - o 2 | GRAIN SIZE
DEPTH T 2 x 18 8% % | © UNCONFINED + FIELD VANE| o ooy DISTRIBUTION
. x|z 5 5U _u>j ® QUICK TRIAXIAL  x 1AB VANE WATER CONTENT (%) (%)
89.0 GROUND SURFACE bl - ut 20 40 60 80 1po 1 20 30 GR 5A S1 CL
0.07F111-s11ty sand
88 e -
57155 Compact Brown 1 S5 116 l
863 |aonssend’* e ®0 Ul 2 | ss |22 o
2.1 Grey & bro 1Y |elev.|86.7m
Very stiff mottled 31 85112 Nov. B0, 1983
Silty clay, trace sand, 4] ss| 7 86 T "
some thin sand and
silt layers, increasing
sand content below 7.bu] 5] 88 4 o
depth. r3 S r3 :
S 84 —— S 1 S S
' o3
Va4
7 SS 1
82 4 3
§ SESUES SISV IOV SU: SR S
+ 41
8 ss i <1 o]
Very soft ‘_L 4 2
79.7 {to firm Grey 80 e ] Lt T
9.31511ty sand, trace 1.2 ss | 30 P
gravel D 5 W 2§ 1 i |
. { ‘%
Compact to - ) 78 femc o} e
| 77,6 | very dense Grey 1 ; }
[1.4|Ti11-Silty clay, with AT 557760 i el
sand and gravel, occa- ¢ A i i
sional shale fragments.: 4 . !
‘(a,f i : E
o 76 p——tm—eqe B0 S S i
'S |
* Altat-as-iion/] '
25mm .
74,5 | Hard Dark grey LYy ! |
1475 R |
3.7 { A -$S...100/ ] 74 bt — e - i
15.3 [:\m OF BOREHOLE 50mm i '
hale Bedrock, comp- ; A '
letely to highly weath-— L .
ered slight petroli- 72 i r
ferous odour. !
Dark grey ~ :
! ‘ i
H {
i : :
: o
i |
i i
| !
; 1 ,
T !
R |
I |
i i i ‘
L
: i i |
' f ; | |
S | !
' ; } i
: P : !
SRR
| .
| I ,
| .
i ! !
i ; [ |




OFFICF REPORT ON SOIL

Ontarw

RECORD OF BOREHOLE No.BS

METRIC

FXPLORATION

w P EGG-000-40 LOCATION Co-ordinates N 4,857,082; E 341,655 ORIGINATED By _KES
DIST__6 HWY GO-ALRT _ BOREMOLE TYPE ___Solid Stem Auger — COMPILED BY __ RWR
DATUM Geodetic DATE November 2, 1983 L CHECKED 8Y PC
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ffhn 2 RESISTANCE PLOT  natura -
%z o K PLASTIC  moistupe tiouo | T REMARKS
= w | 20| 2 20 40 60 80 g0 |UMT cowtent umir} SO
O] e w - L L I : 1 W W W, wi &
alY| w o} o= 4 e L 3;
ELEY DESCRIPTION Tla| g | 228 | Q |SHEAR STRENGTH  kPa S — GRAIN SIZE
DEPTH = A 85 % |o uNCONRINED + FIELD VANE . y |DISTRIBUTIONT
x|z L | &Y & | ® QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
89,0 GROUND SURFACE s " - 20 4 6Q 80 100 . 10 20 30 GR 5Aa 51 CL
0.0}silty clay, trace to / elev | 87.2‘m
some sand. Nov. [30, 1983
Grey 1 SS | .17 88 I
and brown ]
86.9 {Very stiff mottled 2|1 8s]2 = q
2,1
Siley cl'ay, trace sand, 3 TRE
some thin sand and
silt layers, increas- 4 ss 3 86 - T o
ing sand content below RS
8.2m depth, _Vﬁﬂ_it.if_f// i; )
A Very soft M 5] SS 5
to stiff 84
q +|3
+13
LA 6 SS 1
82 3 St o
+u
f 71 85! 2 o
80.2 Grey +3 +
8.8] Silty sand, trace 80 .
gravel, 8 Ss { 110] >94 kPa |
9] 8s| 89 78 R faa @
0 ;
76.5 | Very dense Grey TS 1007
12.5/ T111-Silty claX, with /1 50mm
sand and gravel. 4 76
| 75,2 | Hard Dary grey % gg 1100 /
13.8] END OF BOREHOLE 23m
74
|
i
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895

—— - ]
PROPOSED € WESTNEY ROAD

0\9 00
CNRN "0

S S

0

=1

N~

'3

@

<

B4

PROPOSED
/ FOOTINGS

p l_ A N NOTE :
SCALE
tm 5 0O 10 20 30 40m
— )

@ o)
%A\ S
‘o Q! SO

CONTOURS DO NOT REPRESENT EXISTING

CONDITIONS DUE TO RECENT CONSTRUCTION.

J—— PROPOSED GRADE

~
90 - = 90
" L T
&S /) : /
o8 N7 NI / - /% o
Very stiff /] /‘b 384 // ! 1F/ VerySnff /
é//% R 744 % % % = 7z
feleg : 86
y & o4 8 SILTY CLAY "
sy , .TRACE TO SOME SAND
L i f ‘ : I
/ 4 g s /\iery}loft to St/(1
" / 3 AT g2 7 84
¥ ! < ,
2 y ;
1 s
82 2 j > A ; ‘ 82
g f gy 7 g
A Y95
17, S <T <4 : v /| ._4 _4_[
80 B e —— n < 80
o 43] T w471 r[’,
L R A R A '.JSL'WYSAND
KR M R R R . | VARYING AMOUNTS OF GRAVEL
78 S e AP L —r 1-Eompaet-toVery-Dense 78
TILL-SILTY CtAY |00/75mm > o
WITH SAND ANR, e /7/7{ j7 L
76 GRAVEL,0cCASIONAL] ., Hard T/ [/ Yo "
o SHALE FRA K_)_O/75mm v /1// g
23 4
> >
74 o 74

¢ PROFILE WESTNEY ROAD

& WESTNEY RD.

‘B S

METRIC

ALL DIMENSIONS SHOWN ~RE |
IN METRES AND/ OR MILLI—
METRES UNLESS OTHERWISE
NOTED.

20 20
N N
/ 8
" 8
Very Stiff
86
S— 84
SILTY CLAY
TRACETOS ND
Very Soft to Stiff ! 1 '
82 14 < 82 B ==
| R QA ! o 0 ¢,
L VA 14‘/ YT 5
80 O o 80
o] wo| | 1-TSILTY sanp KEY PLAN
78 17| 1.Trace erAVEL wm 05 o . 2
1 ‘1. Compact to Very Dense o T ]
78 3 e 78
TILL- SILTY CLAY ~ b
WITH SAND & GRAVEL, .
OCCASIONAL SHALE m LEGEND
76 AGMENTS Le 2] > i 76
Hard . Ao 1007 25T ,?7._ " Bore Hole
" A I -$- Dynamic Cone Penetration Test {Cone)
H K 74 '
Completely to ’ 7>Umm -Q— Bore Hole & Cone
Highly Weathered
N Blows/0.3m {Std PanTest, 475 J/blow)
SECTION A A CONE Blows/0.3m {60° Cone, 475 )/ blow!
Qi. WESTNEY RD. WL ot time of investigation, Nov. 1983
B2 B3
Seal
PR 4 .
90 0 Piezometer
N N’ N
8 1Y 2§< %?5 '
Stiff toq/ 2 CO-ORDINATES
3 88
88 Very Stitf FILL- SILTY SAND No [ELEVATION|  \opmy EAST
_;% &4 MIXED WITH SILTY CLAY
L gl_\oose to Compoct BI 88.9 4,857,124 341,662
86 s L. 86
SILTY CLAY 9 a2 89.1 4,857,121 341,654
TRACE TO SOME SAND
LA A ;
Very Soft to Firm 83 8. 4,857,107 341,648
84 84
X A’ B4 89.0 4,857,095 341,665
$7
1 1 f ’ 85 £9.0 4,857,082 344,655
82 =4 SILTY SAND TOSANDY SILT &2
Lo TR .VARYING AMOUNTS OF GRAVEL
i) [ { i Very Loose to Very Dense
NENE 0
80 - 80
TILL-SAND AND SILT | e
QCCASIONAL SHALE * To T T-TILL-SAND AND SILT
FRAGMENTS - | - |. -| -1 TRACE OF CLAY & GRAVEL
Cornpact toVery 1.5 : 78
8 Dense l T
” ! l 7
N s 175t JOd75m e L= SILTY cLAY
L .4 e WITH SAND & GRAVEL
76 OCEASIONAL 76
'_{-l@/ﬁmﬁRAgMENTS Geocres No
lar = -
. =NOTE=
The boundaries between soil strota have been established
only at Bore Hole locotions. Between Bore Holes the
S ECT‘ON B'B boundaries are assumed from geological evidence.
NOTE : The complete foundation investigation and design report for
SCALE this project and other related documents may be examined ol the
HOR. ©Om 5 © 10 20 30 40m Engineering Materols Office, Downsview. Information contained in
] '] this report and related documents s specificolly excluded in
VERT. 2m | (o} 2 4 6 8m

accordance with the conditsons of Section 102-2 of Form 100

GO-ALRT REF PDI-600-443

REFERENCE DRAWINGS

REVISIONS

DRAWN BY:
RWR., M.H.W.

DATE' FEB.9, I984

DESIGNED BY!:

__Jcux'n By APPROVED BY:
PC JRB
SCALE: FULL SIZE ONLY
AS SHOWN

CONSULTING GEOTECHNIGAL AND MINING ENGINEEAS

@ Golder Associates

V vaslr‘, of Transportation and Communications

PICKERING TO OSHAWA

\ l‘- PROPOSED WESTNEY ROAD BRIDGE
A AT MILLER CREEK REALIGNMENT

BOREHOLE LOCATIONS & SOIL STRATA

PROJECT MANAGER

CONTRACT NO

DWG. NO REV | SHEET

EGGO00408B
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[SEFTE

RECORD OF BOREHOLE No.Cl

METRIC

OFFICE REPORT ON S5OiL EXPLORATION

w P EGG-000-40 LOCATION Co-ordinates N 4,858,463; E 348,633 ORIGINATED BY KES
DIST 6 HWY __ GO-ALRT BOREHOLE TyYPE __Solid Stem Auger e COMPILED BY _EFO
DATUM Geodetic DATE November 8, 1983 e CHECKED BY __PC_
w DYNAMIC CONE PENETRATICON
SOIL PROFILE SAMPLES | & | % | Redisrance fior et =
52| & T e howmm tauo| = | REMARKS
= w20 @» 20 40 60 80 100 CONTENT z = 2
9 o« w - z i i L ‘ L Wp w W, D
ELEV T|P| w| 2(28| & |SHEAR STRENGTH A — 3 | GRAIN SIZE
DEFTH DESCRI»PTION . % > g 85 % |o unconminen RIED VANE| T (4 y DISTRIBUTION
é z 5 | &Y D | QUICK TRIAKIAL  x 1AB VANE w NTENT (%) (%)
72.9 GROUND SURFACE i - w 10 29 30 GR 5A SiI ClL
0.1 Topsoil P
**1Siley clay, some sand, | - elev.l79.1lm
trace gravel. . j A 1]ss | 12 | ll !" Nov. BO. 1p83 Ho— 5 13 39 43
Stiff to rey an
77.8 {very stiff moggg:al 2]8s 78
2.1i1411- Silty sand, tracel| | e P 12 49 32 7
. 3i8Ss 9
to some clay and gravel S S
occasional sand part- .t 4SS 27 14
ings. ) L . L
' 'l5{SS_| 66_ 76 ©
Loose to R
74.1 | very dense ‘Grey /1 |] 6185 |76
5.8 END OF BOREHOLE 74

an




EXPLORATION

OFFICE REPORT ON 501

RECORD OF BOREHOLE No.C2 METRIC
w P EGG-000-450 LOCATION Co-ordinates N 4,85%4,443; E_348,629 ORIGINATED By KES
DIST ¢ HWY ___GO-ALRT _ BOREHOLE TYPE _ Solid Stem Auger COMPILED BY ___EFO
DATUM Geodetric ... DATE November 8, 1983 o CHECKED BY ¥
DYNAMIC CONE FPENETRAT
SOIL PROFIE SAMPLES |5 | 2 | RESTaNcE rior O NATURAL T
=z 3 g m:s'nc mOISTURE  1QUD :5 REMARKS
= w36 @ 20 4 60 80 100 '™ content umig 2L A
9 35 g D: z i i N i i Wp w WL Hw
ELEV ] gldl w| 21258] & [SHEAR STRENGTH e Ot 2 | craiv SIZE
5EPTH DESCRIPTION |12 2138 5 |ounconrnes o+ rieo vane ) y |DISTRIBUTION
é Z S | %Y & | QUICK TRAXIAL  x LAB VANE WATER CONTENT (%) (%)
79.8| GCROUND SURFACE id g w 10 20 3 GR 5A Si L}
0.1 . Topsoil ; Watej level i3 o
peh holie
Fill-Silty clay, trace .L_ o
of sand and gravel, 1 3S 8 F ?Ssglev. 78.8m on Kov. B30,
ace organics.Grg¥ and .
11,3 Eg%@ s mottied 2 88131 ’8 !
2.1|Ti11-Silty sand trace | L3756 76~ °
to some clay and graves,| | |+~ S
4 | ss |94
76 :
Dense to very .
74,8 | dense Grey 5188 00/ ' o
4.8| END OF BOREHOLE [ 50ma}
74
72 RN SNSRI S
|
i




.

OFFICE REPORT ON SOIL EXPLORATION

Comen

Orvrarws
'RECORD OF BOREHOLE No.C3 METRIC
W P EGG-000-40 ____LOCATION __Co-ordlnates N 4,858,415%; 1 348,635 ORIGINATED By KES
DisT 6 HWY ___ GO-ALRT BOREHOLE TYPE Solid Stem Auger B COMPILED BY _EFO
DATUM Geodetic DATE _____ November 9, 1983 R CHECKED BY __PC _
SOIL PROFILE SAMPLES | & i JDYNANIC CONE JELtrRanion -
&2 a RESISTANCE P17 l\ PLASTIC :3‘;:3;: weue| . T REMARKS
g 9 Limiy CONTENT UIMIT =0
e w | 20 n 20 40 60 80 100 z = Iy
Of= w fut z L L 1 L d. Wp w W, oW
ELEV glg| w|2(28| & [sHear STRENGTH — 2 | GRAIN SIZE
BEPTH DESCRIPTION R 85 % |o unconrined * FIEWD VANE e content ()] Y DISTRIBUTION
é z > | Y 2 | e quick TRiaxiAL  x 1B vane | % (%)
79.6 GROUND SURFACE v ° 4 i 10 20 30 GR SA Si CL
o Topsoil /]
0.1{8ilty clay,some sand, | elev. |78 8im
trace gravel. Grey and 11 ss | 52 = |Nov.3¢, 1983
28.2 |Hard brown mottled|! A
1.4|Ti11-Silty sand,trace |].[12 [ ss | 43 78 T 16 46 27 11
to some clay and gravel,, N
numerous cobbles and 1 3] 8s 37 o]
boulders below 4.0 m R B
depth. 15
76 - - o
|
*
Dense to _
73.5{very dense Grey 74 T
6.1 END OF BOREHOLE
*Note: No samples ob- 72

tained in cobbles and
boulders below 4m
depth.




OFFICE

Cm

REPORT ON SOIil EXPLORATION

Ontara:
RECORD OF TEST PIT No C4 METRIC
w P EGG=000-40 __LOCATION N 4,858,438; E 348,646 o n  ORIGINATED By _KES
DIST 6 HWY GO-ALRT TEST PIT TYPE Hand Dug __ COMPILED BY _  EFO
DATUM Geodetic DATE November 8, 1983 . CHECKED 8y __PC
SOIL PROFILE SAMPLES o ﬂ DYNAMIC CONEV YP?N‘YRATW:‘N
i) < RESISTANCE  PLO g PLASTIC ::)‘::3;5 GQUID | e E REMARKS
aZ V] - LMt content tmit 1 = O
- w | 30 v 20 40 ¢C 80 100 z = &
O« 0 i B L h : i : Wp w w, | Dw
ELEV . |8 w!l2]12a| & [sHEAR STRENGTH ———— 2 | GRAIN SIZE
DEPTH DESCRIPTION -3l 1% 8% 2 |o unconeineo + FIELD VANE| oo o NTENT (% y |DISTRIBUTION
é z 5 gu _E,_, ® QUICK TRIAXIAL  x LAB VANE | ™ NTENT (%) (%)
80.0 GROUND SURFACE v - w 10 20 3 GR SA SI Ci
0 Fill -Silty clay, with |
sand, some gravel,
trace organics. 1}{Cs - DRY o 19 29 24 28
Nov.i8, 1983 organic
79.5 Dark brown s content
0.5 BOTTOM OF TEST PIT ; = 7%
79 o - — 1 I




OFFICF

‘W' Tasits S A
Commurw st . s

RFPORT ON SOIL EXPLORATION

Ortano
RECORD OF TEST PIT No C5 METRIC
w P EGG-000-40 __LOCATION N 4,858,435; E 348,645 ORIGINATED By _ KES
DIST 6 HWY GO-ALRT TEST PIT TYPE Hand Dug e COMPILED BY __ EFO_
DATUM Geodetic DATE November 8, 1983 o CHECKED BY __RC
wr JDYNAMIC CCMNE PENETRATION
SQIL PROFILE SAMPLES zm b RESISTANCE  PLOT NATURAL —
- g L~ PLASTIC  mossTure LU § o T REMARKS
= w361 @ 20 40 60 80 100 |WMT conrenr umd 9
9 z g QE z i i i i 1 Wp W W‘ Sw &
ELEY DESCRIPTION Sla| & | 228 | Q [SHEAR STRENGTH R — 2 | GraiN SIZE
DEPTH S A 8% 7 1o UNCONFINED + FIELD VANE| oo . y |DISTRIBUTION
é z 5 6\-‘ .z_. ® WUICK TRIAXAL X LAB VANE WATER CONTENT (%) (%}
812 GROQUND SURFACE bl - w 1 20 3 GR SA SI ClL
0.0 { Fill - Silty clay,with
sand, some gravel, k 81 b b e g RS GRS
trace organics. A Lles |- DRY °
Nov. B, 198
80.7 Dark brown
0.5 BOTTOM OF TEST PIT '
|
80 - —
t
i
4! H
| !
i | :
o b
. b
Coo L
P E o
: a ;
o %
H i ! i
| |
: ;
g |
I |
; ‘
| ‘» i !
' ! i i i
; P '
A !
* ‘ ; i |
1 i ! ! i i
oo o
o o
. i 3 i [
i ? ! : :
o ; |
| |
! ! I
| | f
! i !
i : i f
I
R
o
| : i
L ! !
IR
o 1
! ; ; H |
; 2 f | ;
‘ oy |
.
| Loy
! A
IR
] ! P




REPORT NN SOH

OFFICE

EXYDIORATINN

LT
RECORD OF TEST PIT No Co6 METRIC
w P EGG-000-40 LOCATION N 4,858,438; E 348,634 . . ORIGINATED Y  KES
DIST __. 6 HWY GO-ALRT TEST PIT TYPEL _Hand Dug _ e COMPILED BY _ EFU_
DATUM Geodet i¢ DATE ____ . December 13, 1983 - I CHECKED BY __PC__
& W DYNAMIC COnE PENETRATION
SOIL PROFILE SAMPLES | & | & | REoce r e NATURAL -
32| 3 B e wowime o | o | Remarks
5 w {30 ] ¥ 20 45 oo B0 100 CONTENT z-= 8
0 gi g A= z A . i i L Wp W A DWW
ELEV DESCRIPTION Slel e | 3|22 | Q [SHEAR STRENGTH U — 3 | GRAIN SIZE
DEPTH S 8% S | o unconfinep ¢ FIELD VANE| ) y {DISTRIBUTION
£z 5 | %Y | & |eQuck TRAxAL  x 148 vANE WATER CONTENT (%) {%)
80,3 GROUND SURFACE e - us , 10 20 30 GR SA St CL
0.0 |FI11 - Silty clay,with I '
sand, some gravel,trace DRY " | o
organics. ] rcs - | Dec néo 3 B SRR [ e e -
79.8 Dark brown <> ;
0.5 | BOTTOM OF TEST PIT
79 4 R St a —
;
| i
! i !
. ; | !
i P!
. i | z
i , : ; |
b |
i i | ) H
; i ! : : |
o |
i i i
! i
i :
. | ‘
| :
| i
!
5 !
1
i i
| |
: 1
L
: : | ?
; |
H i
I 1
:
i
o
; j E
¢ ‘
{
|
i
| o
: i | :
H H ! !
; : ; i
f i !
t ; i :
! f
i i ¢ ! H
: : ! ; . : i
é i L
; ? A '
i ! | ! !
| | R ol
] ] s | P i I
| A
f | A ‘ C
I i I ; ' : !
i P . o
; b Pt b
! ; ' i i ! i




OFFICE

RECORD OF TEST PIT No C7 METRIC
w P EGG-000-40  LOCATION ____N 4,858,424; E 345,632 . ORIGINATED 8y Kb
DisST 6 HWY GO-ALRT __ TEST PIT TYPE. _ __ Hand Dupg R COMPILED BY EtO
DATUM _____ Geodetdc __ _ DATE __ __ December 13, 1983 — CHECKED BY . PL
o wi DYNAMIC CONE PENETRATION
SOIL PROFILE | SAMPLES & % |resistance it SR PO P e
— 52 g \A;' i MOISTURE “QU‘YU =5 REMARKS
= w |20 9 2¢ 43 oG 80 1gp |N™T contenr it S U
9 &‘ 3 QE z i i 1 i i Wp W w, b P &
ELEV. DESCRIPTION ala| w| 21588 ]| & |SHEAR STRENGTH ey 3 | oRain Si1zE
DEPTH -1l 2 % 8% T 10 UNCONFiNED + FIELL VANE . y |DPISTRIBUTION
é r4 > 5\) ; ® QUICK TRIAKIAL  x (a8 vane | WATER CONTENT (%) (%)
8Q.5 GROUND SURFACE el - o 1p 2D 30 GR SA 51 ClL
0.0 | F111 -~ Silty c¢lav, with
sand, some gravel,trace .
organics. I ples |- |DRY o
Dec., §3, 19R3 .
80.0 Dark brown [ 40 i

REPORT ON S0OiL EXPLORATION

0.5 BOTTOM OF TEST PIT
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© @ @O
Z| Z|
g ( g
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[+9] o
. :
n R d-/—/"’g
i ) o
Z %) \ L —
< ul L~ T2
- P
3
% 1
D
&) |
@ = |
A @ S
n O
-4 N
= o
<
_ |9 w
8 | DRAINAGE
— = TRUCTURE,
o - g No.24 éD
> ) I 2
> g
T 1 j,/g g
- 7 S
- Z 1 2 348,600E
- <
=z
r-4
<<
a
1 <
-4
‘ =3
©
E
10 0 10 20 30 40 50m
ST
, SOME GRAVEL ,,
& 6o ALRT TRACE ORGANICS
& Cl c3
[ o ¢ “Co w5 | ¢
82 , ' el ————¢ CNR.TRACKS a2
i 4 PROPOSED
/\_L/\ L proesoiy | LA /'MM_RT erOPSOIL
80 N f Bt e o 80
SILTY CLAY/,T;,«/;,./% RS . T VY X SILTY CLAY
SOME SAND _ ° .77 N F 14V, .| Hard o OME SAND
e Stiff foVerySL‘f( /K ek E"T*d"a'!(‘%% [le2 e 4T .
" Mo iy n BT 4TAW AN K - TR
i |- (oose [T [FAF S ol r} L
SILTY SAND ~| Compactig REARIN B N AR
SOME GRAVEL | Very Dense 127}, 1,| . A6 feg/somm
76 TRACE CLAY. i I sk - ; ; ] | ] 76
A Ll > _T NuMerods | -
. . . . . O [ ° .
] 1 1 [ e 1 COBBLES ANDBOULDERS
LAY o) L TS I A
74 i | 1 o
* [_ | T ‘ T T T 1 .‘ I . I 4
72 72

SECTION A-A

HORIZONTAL SCALE

10 o] 10

20 30 40 50m
—_

VERTICAL SCALE

80

78

G C.N.R.TRACKS

|
i ' :C.NF}.%\ 82
ILL-SILTY CLAY
WITH SAND, SOME .
GRAVEL, TRACE
M ORGANIES
78
SECTION B-B

METRIC

ALL DIMENSIONS SHOWN 2RE
IN METRES AND/OR MILLI—
METRES UNLESS OTHERWISE
NOTED.

KEY PLAN
SCALE
500 o 500 1000__1500m

LEGEND

" Bore Hole
M Test Pt
Q— Bore Hole & Cone
N Blows/0-3m {Std PenTest, 475 j/blow)
CONE Blows/0.3m {60® Cone, 475 )/ blow!}
—-} WL ot ime of investigation; NOV.,,(983
Ground Surface

Bentonite Seal

Piezometer
CO-ORDINATES
No |ELEVATION|  nomrTH EAST
ci 799 4,858, 463 348,633
c2 796 4, 858, 443 348,629
c3 796 4,858, 415 348,635
c4 80.0 4,858, 438 345 646
c5 812 4,858,435 348,645
(o) 80.3 4,858,438 148,634
c7 80.5 4,858,424 348,635
Geocres No
=NOTE=

The boundaries between soil strato have been estoblished
only ot Bore Hole locations. Between Bore Holes the
boundaries are ossumed from geological evidence.

NOTE: The complete foundation nvestigat:on and design report for

2 l o 2 4 1<) 8 10m
this project ond other related documents may be examined ot the
Engineering Materiols Office, Downsview  Information contained in
this report and reloted documents 1s specifically excluded in
accordonce with the conditions of Section 102-2 of Form 100
GO-ALRT REF _PD|-600-474
REFERENCE DRAWINGS REVISIONS DRAWN BY: DESIGNED BY:
EFO, MHW PN | ]
DATE ! FEB 10,1984 @\ Golder Associates ‘E' %‘A\.-l‘ . PROPOS ED C ULVERT
CONSULTING GELTECHN CAL AND ¥.8 4G ENGNEEPS
CHK'D BY: APPROVED BY: yg @ Ministry of Transportation and Communications GO AL RT EXT ENS'ON - WH'TBY
PC JRB PICKERING TO OSHAWA = STA.L 22+345
T e BOREHOLE LOCATIONS & SOIL STRATA

AS SHOWN

PROJECT MANAGER

DWG NO REV | SHEET

EGG00040C

CONTRACT NO
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SITE D

Mar_ch, 1984 831-1272



Comm.zai s

EXPLOPATINN

REPORT NN SO

QFFICF

Ontarg
RECORD OF BOREHOLE No.DIO METRIC
w P EGG-000-40 LOCATION Co-ordinates N 4,854,429; E 338,210 ORIGINATED BY _PC
DIST 6 HwY __GO-ALRT BOREHOLE TYPE Solid Stem Auger . COMPILED BY ___ EFO
DATUM Geodetic DATE November 7, 1983 CHECKED BY __ PC
w  [OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES §w 3 | RESISTANCE PLOT g . NATURAL e
92 N l‘:?;*c MOISTURE UQU;D =35 REMARKS
= n |30 2 20 40 60 80 100 | content Lt oY
9 5 g QE > 1 . b { i Wp W A o ey &
ELEV Elo| w | 2|58]| & [SHEAR STRENGTH kPa — oy 2 | GrRAIN SIZE
DESCRIPTION s > 4152 =
DEPTH =151 21> 135! g |ounconmnen + FIELD VANE . y  |DISTRIBUTION
é z L | BV § o QUICK TRIAXIAL  x (a8 yane | WATER CONTENT (%) (%)
86.0 GROUND SURFACE v : o 20 40 6 80 100 1020 30 GR SA Si C
L
01 Asphalt o~
F}ll—Silty sand, trace
lay, trace organics to
1.2m depth. 1 S8 27
Loose to 2] ss 8 o
83.6 | compact Brown - 84 HEE St s
2.4 Bilty clay, some sand 3] s8] 18
trace gravel.Yenow and H
82.3 | Stiff grey mottled Y 4 8s 8 ©
3.7 J 51 8s 6 82 e 4 - t 10-
2 )
Silty clay, some sand, ] ][ i +
some thin sand and ; elev.|80.5h T
silt layers. A& [ s5] @ L. |Nov. B0, 1883 >4ekPa b
7 80 |—2 B I
H +
| 6
+B
} +2
Soft to VU7 1788 4]
stiff Grey /' 78 o b 442626
. i VA
Zgl +.2
8.9 [ T111-Siley clay, with ¥ AT 3 T35 29 o
sand, trace gravel. 1
o 76
a
75.2 | Hard Grey ) EREH 1&9‘/
10.8 END OF BOREHOLE
74




REPORT ON SOH

OFFICE

FXPLORATION

Ontarg
RECORD OF BOREHOLE No.D 1| METRIC
w P EGG-000-40 LOCATION Co-ordinates N 4,854,472; E 338,181 ORIGINATED BY _KES
DiIST__6 HWY ___GO-ALRT BOREHOLE TYPE__ Solid Stem Auger COMPILED BY __ EFO
DATUM Geodetic DATE November 7, 1983 CHECKED BY __BC
SOIL PROFILE SAMPLES o w  [DYNAMIC CONE PENETRATION
EE g RESISTANCE PLOT > [easnic NATURAL »-E REMARKS
. 30| @ 20 40 60 80 100 |7 contenr wmr | 50O
v = &
9 3‘, u:_, O: > 1 1 1 i i Wp w W, 3;
ELEV DESCRIPTION &la| W 2 38| O |SHEAR STRENGTH P S— GRAIN SIZE
DEPTH 131 Z1% 8% % |o unconrineo + FIELD VANE| oo ONTENT (9 y |DISTRIBUTION
é F4 5 | &Y § ® QUICK TRIAXIAL  x (AB vang | WATE NTENT (%) (%)
86.1 GROUND SURFACE w - w 10 20 3D GR SA St Cl
0.1 Topsoll 86
+1 Fi11T-81{1ty sand, trace
gravel,occ, organics TT 551
84.7 | Loose Brown\/
1.4 | Si1ty clay, some sand, 2 55 |23 o
trace gravel 84 —
/ 3 ss |12
Stiff to  Yellow and [/}
ver gre U 4 SS |15 o
82.4 sc1¥f mott{ed % _!_;__ ”‘éte legilt.in °P§8 h9lel983
ev.82.4m on .
3.7 Silty clay, some thin N5 ss| 4 ates [’
sand and silt layers ,/"
sand layer between 5.3 A 6 88 4 o
and 6.1lm depth W Al
A7 ss| 5 o 0 2 66 32
T8 ss| 5 80 -
H o}
78.5 | Firm Grey b 3 S8 4
7.6 | Silty clay, some sand, [, /{4 10] SS| 4 o
trace gravel g 78
: 4
76.5| Firm Grey a 11} sS| 8
9.6 END OF BOREHOLE
b 76




OFFICE REPORT ON SOIL EXPLORATION

RECORD OF BOREHOLE No.DI METRIC

W P _EGG-000-40 ______LOCATION Co-ordinates N 4,854,378; E 338,003 ORIGINATED 8Y _PC
DIST 6 HWY __GO-ALRT BOREHOLE TYPE Solid Stem Auger _ o COMPILED BY RWR
DATUM Geodetic DATE November 1, 1983 o e CHECKED BY rC
'Y DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES §m 3 |RESISTANCE PLOT L.‘ assic NATURAL e
aZ U iy MOISTURE :m‘{r =5 REMARKS
= w |30 @ 20 40 &G 80 100 CONTENT z=
9 z vyl - 2 f N i n 1 Wp vy} w, 5w &
ELEY DESCRIPTION 8w | 2|25 | Q [SHEAR STRENGTH S NS— 2 | GRAIN SIZE
DEPTH Ri 12l 2| S 8% % |o unconeneD + FIELD VANE| oo TENT (¢ y |DISTRIBUTION
é z 5 | &Y é e QUICK TRIAXIAL  x (AB vane |WATER CONTENT (%) (%]
89,5, GROUND SURFACE i i w ; 10 2p 3p GR SA SI CL
0 Topsodl Iv
Fill - Silty clay, with | 7
sand, trace gravel,crace\< 1155 | 12
rootlets. 88 — -
87.4|Stiff Browna/ 21ss | 9 : o 6 4728 19
2.1 ’ i
Silty clay, some sand, [ , 31 s5 )
trace gravel . !
‘Al 4 [ ss |18 86 S ) W S -
r/ i
A5 | ss | 19 !
Sciff to Yellow and Y ;
g4, 3(very stiff grey mortledj” 1 6 | S5 | 11 g ; &
!
5.2is11ty clay, some thin | 7 | ss % 84 - - o AR s ——
sand and silt layers l
1 8 | SS 4 | 4% lelev]83.0m | L 1 5 26 68
82.3 |Soft Grey T s I Nov. {30, 1983 ; |
7.2|Ti1ll -~ Sandy silt, * 82 b—ri - P S -
trace clay, trace to “il1ol ss 18 ‘ i
some gravel . i
{
11} ss 1100/ 80 SRR SRR S s —
250 ! ;
mm i !
L
12 ss (101 L
78 ftommcde f S R -
Compact to . “ | ; !
76.9 |Very Dense Grey 3135 150} | ;
12.6 |[END OF BOREHOLE ; !
76 1 -
|




FXYPLORATION

RFPORT NN SO

DFFICF

Qrtare
RECORD OF BOREHOLE NoD2 METRIC
w P EGG-000-40 __LOCATION Co-ordinates N 4,8%4,359; E 338,017 ORIGINATED Bv Kis
DIST ___6 HWY__GO-ALRT __ -~ BOREHOLE Typg _ Solid Stem Auger e COMPILED BY  EFO
DATUM Geodetic DATE ___ November 9, 1983 R CHECKED BY _. PC__
SOIL PROFILE SAMPLES o w [DYNAMIC CONE PENETRATION N
:"‘2 < RESISTANCE  PLOT L‘ PLASTIC :ggy‘:;g vguio | . T REMARKS
- $6| 4 20 40 60 80 100 [N cowrenr LT} 5O
Q|« & = P VA VA w w w, | 5 &
2| w S los P4 P ¢ 3
ELEV DESCRIPTION slE] w| 21398 | 5 |SHEAR STRENGTH LSS A GRAN 5iZE
DEPTH EINaE 85 % |o unconrineo + FIELD VANE| oo . y |VSTRIBUTION
é z 5 | &Y D | Quick TRIAXIAL  x LAB VANE W CONTENT (%) (%}
87.7 { GROUND SURFACE N - W 0 20 3D ) GR SA Si Cl
iopsolil A ]
Silty clay, some sand, [
trace gravel 1] 8S 7 ] o]
g 21 SS |30 86 I S -
Firm to Yellow g 3188122 o
very and
84.0 | Stiff grey mottled, 4188 |13
3.7 |silty clay, some sand, g | 5185 ] 7 ] 84 &
trace gravel 1753 7 14 29 29 28
82.4 | Firm Grey U . L]
5.3 |T111-511ty clay, with 7188 146 ] 8 ©
sand, trace gravel. o : 2 I N
8| 85 | 51
L A Water] levdl inlopen|holg at
80.7 Hard Grey A F elev.| 81.0m on Novi9, 1983
7.0 | END OF BOREHOLE
80 B




N/ comm.

OFFICE REPORT ON SOiL EXPLORATION

Ortare
RECORD OF BOREHOLE No D3 METRIC
w P EGG-000~40 LOCATION Co-ordinates N 4,854,3.8; E 338,034 ORIGINATED BY _PC
DIST 6 Hwy __GO-ALRT BOREHOLE TYPE _Solid Stem Auger R _ COMPILED BY _RWR
DATUM Geodetic DATE November 7, 1983 o . CHECKED By __PC
w I DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & 2 |resistance ot NATURAL ot
- S L__ PLASTIC  mosryre tiaud ] . T REMARKS
- ~186| & 20 40 6G 80 1o |U™T contenr umiT} SO
9 35 g DE z ) i i 4 i Wp wW A 3‘; &
ELEV DESCRIPTION alm| & 130 O |SHEAR STRENGTH kPa O GRAIN SIZE
DEPTH 1E1 21 2125 % lounconrines + FIELD VANE DISTRIBUTION
g3 00| ¢ WATER CONTENT (%)] 7 .
x| Z S | EY | & |eQuCK TRIAXIAL  x LAB VANE ° (%)
88.0 1 GROUND SURFACE hid i W 20 40 60 8 100 10 20 39 GR SA SI CL
0.1 —
87.2 ty san Brown hi Water| levell in jopenhole
0.8 |Silty clay, some sand, | 11 ss 5 ™ at elpv. 87.1mj on Nov,7, o
trace gravel 1983
2 |1 8ss| 27 86 IS U WU
A3 1 885117 Ho——tq 6 1 41 52
Firm to Yellow and|
84,3 [very stiff grey mottled; 4 4 | S5 | 18
3.7 [silty clay, some thin [f. s | ss| 6 84 e L by
sand and silt layers. / "9
g +
82.2{Firm to stiff Grey} >3 k.ga
5.8|Ti11 - Silty clay, with % 82 - . I
sand, some gravel. AL 6 SS | 46 O 19 46 16 19
H -
79.9 lHard Grey V4] 7] ss |88 80 .
8.1| END OF BOREHOLE
78 -

-




OFFICE REPORT ON SOIL EXPLORATION

Ortara
RECORD OF BOREHOLE NoD4 METRIC
w P EGG-000-40 .. LOCATION Co-ordinates N 4,854,424; F 338,057 . ORIGINATED BY __PC -
DiST 6 HwyY ___GO-ALRT BOREHOLE TYPE Solid Stem Auger - . s COMPILED BY __RWR
DATUM Geodetic DATE November 2, 1983 = oo CHECKED BY __PC
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ::_-_Mn P RESISTANCE PLOT K piasric  NATURAL E
%2 ] LASTIT  poysTyre LIQUID - REMARKS
- 20 & 26 40 ¢ 80 100 BLIM CONTENT LIMIT | zl_.? )
e A - 1 i i L b W &
) v L 1las| 2 Wp w wol S¢
ELEV DESCRIPTION Sl o >}l zo O |SHEAR STRENGTH — GRAIN S1ZE
DEPTH 3121 8(2) % |9 UNCONFINED ¢ FIELD VANE| oo . y |DISTRIBUTION
é 4 > 5“ ; ® GUICK TRIAXIAL X LAB VANE WATER CONTENT (%) {%)
87.8 GROUND SURFACE v ° w 10 20 30 GR SA S1 (L
Topsoll
0.1 'F111 - silty sand and
ravel i
86.6 | Dense Brownl~] ] | ss |30
1.2 Silty clay, some sand,
trace grave S 2] 8s 124 86 B - o
s
3 | ss {19
Stiff to Yellow and./ P
84.1 very stiff grey mottled 4| 8512 ']l 9
3.7 11111 - Sandy silt, I Ry | 84 i - B i
trace clay, increasing |{|. 5 Ss 172 = lelev.83.7 m
silt content with depthH Iz ssT36 Nov. 30, 1983 : 0 47 44 9
41+l 7 | ss |85 ‘
¢ 82 —— - ' -
Yellowish{1 |l 8 | ss [110 o
brown j4 i- 200 i
ICompact changing to i mm ;
:8 very ﬁrey belowl{ |- s
79.9 | Dense .6m depth 1. 19 1357 TO0A 80 - oo
7.9 | END OF BOREHOLE 150 ;
am :
78 = SRR o R

S




S SFIT

OFFICE REPORT ON S0OIL EXPLORATION

RECORD OF BOREHOLE No.D5 METRIC
W P EGG=000-40 __ _ LOCATION Co-ordinates N 4,854,399; E 338,078 ORIGINATED BY __ASP
DIST 6 HWY GO-ALRT BOREHOLE TYPE Solid Stem Auger IO COMPILED BY ___ RWR
DATUM Geodetic DATE November 3, 1983 o o __ CHECKED BY o
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | % | Résistance pior SRR =
<20 S raspc modide pouol =T | eemarks
= w30 @ 20 40 60 80 100 CONTENT z=
G| 2 S ? h ; A - Wp w w | 5% &
ELEV DESCRIPTIO gla| w| 2128]| & [SHEAR STRENGTH , ° 2 | craiN S1ZE
DEPTH N 12l 2| $128| % |ounconmnen + FIELD VANE DISTRIBUTION
q!2 691 g WATER CONTENT (%)| 7 .
|2 5 | EY | & |eQuck TRIAKIAL  x 1aB VANE . (%]
87.2 | GROUND SURFACE v - s 10 20 30 GR SA SI ClL
FITT=3 1y Sand &
88‘; rave§1 y san
SF - ty clay,
trace sa‘nd,yocc.z"ootks 1185} 9 86 L. o
85.5 | Stiff ) Brown
1.7 | silty clay, some sand, |}~ 2] 8813
trace gravel A 31 8§51 23 Water |leve]l in ppen jholelat o
’ -%— elev,|84.2m onf Nov.3, 1983
~W4T78sT 22 84 e i S Bt Sttt S
1‘/
Stiff to Yellow and{}” A3 } S8 | 33 q 326 46 25
82.3 | hard grey mottledl}” 55157
4.9 1 T{11 - Silty clay,with{] ¢] 82 - -
sand, some gravel,
2 /
.7 SS | 106 o 13 47 20 20
2
(3¢ 80 . -
79.5 | Hard Grey U’ 118 1 88 [100/
7.7 | END OF BOREHOLE 150
78 [ ORIV S S, SRS P e
i




) - )
Corma. 5 o

OFFICE REPORT ON SOIL EXPLORATION

Ontang
RECORD OF BOREHOLE No D6 METRIC
w P EGG-000-40 LOCATION Co-ordinates N 4,854,360; E 338,094 ORIGINATED 8Y __PC
Dist 6 HwyY__ GO-ALRT BOREHOLE TYPE Solid Stem Auger COMPILED BY EFO
DATUM Geodetic DATE November 7, 1983 . CHECKED BY ___PEC
w JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g""’ 3 | RESISTANCE PLOT 2 s NATURAL e
=2z g LASTIC  pmOISTURE uow'o =5 REMARKS
- 30} & 20 40 o0 80 oo |UMT  conrent umr i} Z L
0|« 2 = N : h / Wp w w, | 5w &
ELEV ESCRIPT Tiw| w| 2|28 & |SHEAR STRENGTH ——— 3 | GrAIN SIZE
DEPTH DESCRIPTION 3] 2| $ 38| T |oUNCONRNED  + FIELD VANE TER TENT (5 y |DISTRIBUTION
gz 5 | &9 @ |eouck Tranal  x 1aB vane WATER CONTENT (%) (%)
87,0 GROUND SURFACE o : w 1p 20 3D GR SA 51 Cl
UTT Asphalt
86.1 oand Pract Sralaitl®s
Al Reeeriets. 5 T L1 ss |9 86 Q
Silty clay, some sand, |} 2 17ss 11
trace gravel. ’
318s | 14 o)
Stiff to Yellow and 84 _ _
very stiff . grey 41 8s 17
83.3 mottled A v elev| 83.lm
3.7151i1ty sand 1 adl - 517785 T1007] o Nov. {30, 1983 o
82.71Very dense gz;& &3!:1&5 28
4.3|1411 - siley clay, v, L Loso
6] SS 45 e}
trace sand and gravel l[ 82 B
71 8s {100/
Orm|
s I 80
79.2|Hard Dark grey Aty
7.8 END OF BOREHOLE
78




EXPLORATION

REPORY ON SOIL

OFFICF

v [RURESSN

Commoils
Ontaro
RECORD OF BOREHOLE NoD7 METRIC
W P EGG-000-40 LOCATION Co-ordinates N 4,854,461; E 338,108 ORIGINATED BY __ASP
DisT 6 HWY __GO-ALRT BOREHOLE TYPE ____Solid Stem Auger _____ _ __ _ _ __ __ COMPLED BY__ EFO _
DATUM Geodetic DATE November 3, 1983 ~ o CHECKED BY PC
SOOIl PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
E‘é’ ‘g | RESISTANCE PLOT K PASTIC  hNEdIA Lioum ,_E REMARKS
= $6| & 20 80 60 80 0o |7 cowrenr umT| 50O
Sl= El125] z o————_1—w w w|5g] &
ELEV Elol wi2]98| 6 [SHEAR STRENGTH kpa ——— Ot 2 | GRAIN SIZE
DEPTH DESCRIPTION =12l ]S 8% % | o UNCONFiINED * FIELD VANE| oo CONTENT (% y D'STR'gUT'ON
é z 5 6“’ ; ® QUICK TRIAXIAL  x LAB vang | ™ (%) (%)
g;_g GROUND SURFACE v b i 20 40 60 80 100 10 20 30 GR SA St Ct
T oSt TP Sana 5 gravel
85.1 Frown I\
0.8 |Silty clay, some sand, |/ A.11 85 | 15
trace gravel )
f 2]88 110 84 ; B G A= B
Fir?fco Yellow and: 3} 88 ;14
sti grey
82,5 wottled WA 4| ss| 5 |H ) °©
3.4 [Silty clay, some thin // | ;
sand and silt layers. 82 elev) 81.4m —
ST o ag Nov.|30, {1983 >9pkPa
i 13
H +
Firm to ,é‘ +5
79.5 | stiff Grey | 51T TH T PH 80
6.4 [Silty clay, some sand, |y 7185 ! 8 8 —+H0
trace gravel A
Stiff to very /1
rpg | seiee o Grey | 18188 120 78 N S
. B )
8.7 | oha e Bedrock  haBRY "R 915 1110 o
76.7 Grey to brown PR IO 85 TN
9.2 | END OF BOREHOLE [T
76 B R

=




EXYPLORATINN

REPORT ON SOU

OFFICE

Ontano
RECORD OF BOREHOLE NoD8 METRIC
w P EGG~000-40 LOCATION Co-ordinates N 4,854,431; E 338,114 ORIGINATED By _ASP
DIST 6 HWY GO-ALRT BOREHOLE TYPE Solid Stem Auger COMPILED BY EFO
DATUM Geodetic DATE November 3, 1983 e CHECKED B8Y PC
o« w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o % |resistance pior L\ ) NATURAL =
2z g 1ASTIC  moisture  HGUD | REMARKS
= w1301 @2 20 40 60 80 100 |7 conten uMtTi S Q
Ol W - i 1 A L i w w W, oW &
2lw| w| Dlo= r4 P L 3
ELEV DESCRIPTION S lo| o prt ZCZD O SHEAR STRENGTH kPa R S | GRAIN SIZE
DEPTH 2 LI 36 | g [0 uncoNFiNeD + FIELD VANE . y |DISTRIBUTION
|2 5 | BY D | e GUICK TRIAXIAL  x 1B VANE WATER CONTENT (%) (%)
86.7 GROUND SURFACE w - e 2 40 60 80 100 10 2p 30 GR SA S1 CL
U NTTT=5iTty sand aod |
-8i and an
9‘8.(7’ gravel. s Brown " 86
511ty clay, some sand *( 1] s8] 7 D
85.0 ltrace gravel. /‘
1.7 Fi o Yellow and 21 ss|16
Silty clay, some thin [{ .
sand and silt layers 3 $s 9 84
W4 T ss | 7 —— o 0 1 4653
5 SS 6 |
Wated levél in ?
T s ¥ | e | ven hole at , — T T~ o
elev) 82.lm on| 7
! . Nov. {3, 1983 "5
+
Greyish M7 TWw) pH
brown 80 7
changing H + +2
Soft to | Lo gre / )
78,5 | stiff e
8.2 Til(li-Sﬂty clay,w%th A '9 RET
» L ‘ 1
77.5 ﬁggd rac&[gga:g brown " 8
n SSTIH2
9.3 END OF BOREHOLE 22 mn
Shale Bedrock highly to
moderately weathered. 76 —

Brown

—




OFFICE REPORT ON SOIL EXPLORATION

Ortane
RECORD OF BOREHOLE NoD9 METRIC
w P EGG-000-40 LOCATION Co-ordinates N 4,854,484; E 338,172 ORIGINATED BY _ PC
DIsT__6 HWY ___GO-ALRT BOREHOLE TYPE  Solid Stem Auger COMPILED BY __ EFO
DATUM Geodetic DATE November 2, 1983 CHECKED BY ___PC
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | 2 |Resistance pLoT ST NATURAL =
%2 o LASTAC  mOisTuRe  LIQUID | bl REMARKS
- ] 30| @2 20 40 60 80 100 |'MT  content umr] 2O
O] x ] bt f ! ! f 1 w &
= w 3 ok r4 Wp W w | D
ELEY DESCRIPTION Sle| | 2122 | Q |[SHEAR STRENGTH kPa —_——— 3 | GRAIN SIZE
DEPTH 5 21z g 85 % o unconminep + FIELD VANE . y |DISTRIBUTION
e |2 5 | & g o GUICK TRIAKIAL  x (AB vane | WATER CONTENT (%) (%)
86.2 |  GROUND SURFACE o g w 20 40 6D B8O 100 10 290 30 kN/m® {GR SA 51 CL
0.1 1Topsoll 86 T
* Eilé-Sélls:g glaya t:r:eu:el !
oM na a rave
85.0| Fira ne e N1 [ ss | 6 oL
1.2 811ty clay, some sand, f
trace grave / 2 SS 9 °
/‘ 84
,/‘ 3 SS {13
Yellow and W A
82.5| Stiff grey mottled Y 4 SS | 14 °
3.7 | Silty clay, some thin {f 5 1 s5 | 2 ]l
sand and silt layers 82 - 19.7 0 1 56 43
sand layer between 6.1 6 TW | PH —t 0 .
and 6.7m depth. H elev. |80.7 m
% LY Nov, 0, 1983 | 4
H 3
171 ss] 5 80 1 -
!
8 SS 3 D
W 4
78 +2 M
A9 ssT 4 ©
Sof o Gre H”
76.7| stiff Y WA .
9.5 Ti11-Silty clay, with -7 184 kHa
““isand, trace gravel. n 1 10{ ss |100/] U 0
;" Omm 76
75. Hard Dark grey AT sty
11.0 END OF BOREHOLE 150mm
2 e e i e




METRIC
ALL DIMENSIONS SHOWN ARE

& GO-ALRT TGO ALRT ‘T-CN R. TRACKS IN METRES AND/OR MILL|—
| FILL-SILTY CLAY METRES UNLESS OTHERWISE
92 I 92 20 ~Da TRACE TO SOME SAND %0 NOTED.
! ‘D' FILL-SILTY SAND " D5 Fzrm to smf -
E D2 € C.N.R.TRACKS AND GRAVEL . | _‘ D6 B
| 3 Dense WN -
E) i W ’ &7 920 88 - 88
e NN RIS
88 2 u L N 88 86 I 6
2 e s v b
//@&} ° E}'r_{ FICL-SILTY SAND PROPOSEDTUNNEL RASCIE%CS%CE SAND
9 7 spp V] INVERT K14 Stiff to Hard
86 g Yy 86 84 - = 84
SILTY CLAY \PROPOSED 17 - .1 SILTY SAND
TRACE TO SOME SAN TUNBIEL INVERT, . 7. Very Dense SEE DWG. No. EGGOO040D - |
SHiff to Very Stiff Pyl [ 7<,4/§ 11 2
o4 TR v -84 82 - 82
Y Y V% TILL- SANDY SILT] .
Soft to Firr/K TRACE CLAY) - nJ N
¢ g Compact to Very 12( 5€ |
82 A ol T 'f“f'%'é 82 80 L 80
TILL-SANDY SILT /7 A1 ApslaTILL-SILTY cLAY,
TRACE CLAY | o, [ ,;_} . WITH SAND
Compact to Very Dense 4 - Hard Ly o
80 {9' L A I 80 78 : 78
SN KEY PLAN
1'. NILEER SCALE
78 T 78 76 76
o!l*
{EEN
76 76 74 74 LEGEND
SECTION A-A SECTION B-B & bore riole
-@- Dynamic Cone Penetrotion Test (Cone)
~$— Bore Hole & Cone
¢|_ 60 -ALRT ¢|—G°-ALRT N Blows/0.3m (Std Pen Test, 475 J/blow ]
90 90 S0 S0 CONE Blows/0-3m (60°* Cone, 475 1/blow)
! € C.N.R. TRACKS [ € C.\R. TRACKS FILL- SILTY SAND ™
i D8 ‘ Loose to Compact X WL ot rime of investigation,NOV, 983
L ; N ! D10
" ’(D? + PR Il SiTY SAaND =2 % FILL-SITY CLAY, 2—ptt ¢ &8 Ground Surfoce
b ne i Bentonite Seal
i AND GRAVEL. Firm l
| : W o Pi
a6 U—(‘m a6 : N N, o iezometer
7 7 f=1=]
Xéff PROPOSED 2
% ‘W el TUNNEL INVERT PROPOSED < 4 27
A~ TUNNEL INVERT i1 B ? 237173 % No |ELEVATION
. T — - i Ut -
12 / !7
stiff o Very /|14 12} 7 " / ///V %
Srit Aol SILTY CLAY -é- cA e Lt s [/ siitovény sy 1 A 6 é
o 7 ZAE g ; _f TRACE TO SOME SAND » 02 27 &1 B¢ o T/ Soft 1o Fi"“’é 2 6 7
2 Aol 7 v 82
Soft fo vV 7 s ¥ X SITY CLAS
F:r/ | y / 4 [VTHACE TO SOME SaND,
80 ‘ Soft to Firm 50 80 ' % V4 4 4 80
’f 8 / 7 ‘L /éémy sritt 5 7y
e AR s 4 .No. EGGO0040D ~
Ly 9 ot ”ﬁ, 7 TILL-SILTY CLAY ; g SEE DWG. No. EG ob-t
7 e s : WITH SAND 8 78 4 4 [ 78
) 2 ' s Al 42/ 225mm | Har 4 7 _/A-
71 O S RN 4| M >, ’4 o
il A A e 77,
e SHALE BEDROCK 7 76 Vo > / 76
RIGHLY TO MODERATELY WEATHERED 7 Aodisomie J - TIEE= SILTY CLAY ] < J00sigomm
! “/WITH SAND, Hard
74 74 74 74
Geocres No
72 72 72 g & =NOTE=
;r"": The boundaries between soil strotc have been esroblished
SECT!ON C_C SCALE SECT'ON D_D only ot Bore Hole locations. Baetween Bore Hoies the
HOR. IOm5 © 10 20 30 40 50m P boundories are ossumed from geologica! evidence
0 NOTE : The complete foundation investigation ¢~ 1 des. 3+ report for
VERT.2m | 2 k3 Sm . this project, and other reloted documents moy be exor - ed ot the
= T — Eng:neelrmg Materals Office, Do:nsvlew \:‘o-rv aties ‘ontaned n
this report and reioted documents 15 specificolly exc.uded in
accordonce with the conditions of Section '02-7 ! Form 100.
GO-ALRT REF PDI-600-185
REFERENCE DRAWINGS REVISIONS DRAWN BY: DESIGNED B8Y:
RWR, MW Golder Associates WY | PROPOSED PEDESTRIAN TUNNELS
DATE : FEB.I3,1984 AND MINING A - .
CHK'D BY: APPROVED BY: V Mlmslr) of Transportation and Communications LIVERPOOL ROAD STATION‘ PlCKERlNG
P.C JRB PICKERING TO OSHAWA
BOREHOLE LOCATIONS & SOIL STRATA
; SCALE: FULL SIZE ONLY
: AS  SHOWN CONTRACT NO DWG NO REV | SHEET

PROJECT MANAGER

EGG 00040D-2




o

WESTBOUND LANES /

/

\wY. 40! EASTBOUND LANES /

90

88

86

84

82

80

78

76

74

o
o
J
3
%
| @
- &
% w8
PLAN
SCALE
om5 0O 10 20 30 40 50m
‘D! .
A FILL—SILTY CLAY D4
WITH SAND. Stiff FILL- SILTY SAND & GRAVEL
2 e, ‘N r Dense 88
_¢. D9.
' ' FILL- SILTY CLAY
N PEDESTRIAN :
5 2 i T SRR [ Firm .
[ PEDESTRIA D /\g‘{ <
19 )
: /JNNEL TUNNEL— %7. s %W X/ A s?:f. . woN ey
4 74“ LA/ Stitf to Very Stitt g W 9 "Hov s o
7 / Soft toFirm i: 1 4 ~§ % [ " A : 3
4 . T i 1 . ‘ 7 é 5 14 2 Stiff to Very Stiff 2 14 /
e T e ° 4 Soft 1o e é ¢ Jade
e T H i ) z VY v -82
- 8l Joy Lo “ T SUTY CUAY
I detg . | SRR ] . TRACE TO SOME SAND
|| A_i.Jnx.“-z ji l ll - £
e hocksolman | L0ty 1 , [ 0
i Lol sanoy sicr |°l : 3 g
Yol ol | of oy ol i |y TRacE cLay . i 1 / AN
N P s 1
T I | ] 1 1 ~|.<1:ompocr f'oVery Derse |~ - é % . / 78
R ¥ 1 . 1 ' 04
Vi sty [0Q/25mm "“AH 4] _‘7{ ﬁ Vi
N\ZANZ . 2 s
SHALE BEDROCK °j/ Al 76
HIGHLY TO MODERATELY ‘/‘I'OO/ 200mm ™ TILL - SILTY CLAY
WEATHERED [00/150mm  wiTH SAND, Hard
—+ 74

GO ALRT © PROFILE

SCALE

HOR. IOm 5 O 10 20 30 40 50m

]

NOTE SEE DWG. EGGO0040D~2 FOR SECTIONS A~A TO D-D

METRIC

ALL DIMENSIONS SHOWN ARE
IN METRES AND/ OR MILLI—
METRES UNLESS OTHERWISE
NOTED.

= :
S !
§ i
(T . ;
[§§§ Y f . » ‘
KEY PLAN i

500 genLe woom |
iy y !

LEGEND

Bore Hole

Ground Surface

Bentonite Seal

Piezometer

L 2
@- Dynamic Cone Penetrotion Test {Cone)
Q— 8ore Hole & Cone

N Blows/0-3m (Std Pan Test, 475 J/blow)
CONE Blows/0.3m {60°* Cone, 475 J/biow!

WL ot I'ime of nvestigation, Nov. 1983 :

{

T
No ! ELEvaTION
i

CO-ORDINATES

NORTH T EAST

o sss 4,854,378 ‘ 338,003 |
D2 877 | 4854350 338017 |
D3 ' 880 | 4,854,528 3oz |
04 i sre | a854424 338,057 }
05 872 ‘ 4,854,399 3807 |
D6 87.0 4854360 338,094 :
07 859 [ 4,854,461 338,108 ;
D8 867 | 485443 338,114 |
b 862 : 4,854,484 338,172 |
DIO | 860 | 4,854,429 338,210 i
pit ; 8. | 4854472 | 338,181 |
Geocres No
=NQTE=

The boundaries between soil strata hove been established
only at Bore Hole locations.
boundaries are assumed from geological evidence.

Between Bore Holes the

NOTE : The complete foundation investigotion and design report for
this project oand other reioted documents moy be examined of the
Engineering Matenals Office, Downsview. information contoined in
this report and reloted documents 1s specifically excluded n

accordance with the condihions of Section 102-7 of Form 100

VR z 5 " 60-ALRT REF _PDI-600-185
REFERENCE DRAWINGS REVISIONS ORAWN B | PESIONED BY: Golder Asacistes ‘ \. l‘— PROPOSED PEDESTRIAN TUNNELS
- DATE: FEB. 13,1984 : cemomcn. s s nw "A - LIVERPOOL ROAD STATION -PICKERING

- - — e} CHK'D B8Y: APPROVED 8Y: W mesrry of Transportation and Communications
— Pc JRB PICKERING TO OSHAWA BOREHOLE LOCATIONS & SOILSTRATA
T T | SCALE: FULL SIZE ONLY

- - AS SHOWN CONTRACT NO DWG NO REV | SHEET

ik B B PROJECT MANAGER EGG 00040 D~ |
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'OFFICE REPORT ON SOIL EXPLORATION

\YJ

arsue o s

= Comm“.:v:;\flro H
RECORD OF BOREHOLE No. E | METRIC
W P EGG-000-40 LOCATION Co-ordinates N 4,856,335; F 341,559 ORIGINATED BY __PL
DisT 6 HWY . GO-ALRT BOREHOLE TYPE Solid Stem Auger e COMPILED BY __ EFO
DATUM Geodetic DATE November 4, 1983 B CHECKED BY __ PC__
w |DYNAMIC CONE PENETRATION
SOt PROFILE SAMPLES & = lresisTancE PLOT NATURAL -
<
=2 g K PLASTIC  moysture toun ] o T REMARKS
- $61| 4 20 40 60 83 0o |U™T content i} SO
9 o & — z i i 1 i I Wp w W, Sw &
ELEV DESCRIPTION Elm| w| 2|23 & [SHEAR STRENGTH e Ot 2 | GRAIN SIZE
DEPTH l ~13]Z| % 85 % o unconFineD + FIELD VANES TENT (® y |DISTRIBUTION
é z > ‘6" é ® QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
93.1 GROUND SURFACE hid - s . 10 20 30 GR SA St CL
0.1 1 Topsoil "2. " E
° |
P NN 92 b - —
Ti1ll - Sandy silt, somelf | g o
clay and gravel occa- ,k/ 2 1 Ss |84
sional silt partings. ¥ / I
'y 90 |
k1]3 | ss 70 : O
Creyishfl bl |
88, 3|Very dense rﬁ%oﬁn' Nl $S 100/ !
4.8/ END OF BOREHOLE 50 88

% Note: Open hole dry
on Nov. 4, 1933,




REPORT ON SOH

OFFICFE

FXPLORATINN

RECORD OF BOREHOLE No.E2 METRIC
w P EGC-000-40 LOCATION Co-ordinates N -,8%6,323; £ 341,%5 ORIGINA.TED gy _PC
OIST ___ . HWY___ GU-ALRL __ BOREHOLE TYPE Solid Stem Auger ~ o N COMPILED BY_ EFO
DATUM Geodelic DATE Hovember 4, 1983 . SR CHECKED BY ___PC __
usi  JOYNAM.Z CUNE FPENETRATION
SOIL PROFILE SAMPLES | &, | % |Resisrance pior NATURAL =
=z g PlASvh{ motsture  teuie ] . L REMARKS
= w120} & 20 40 60 80 00 |UM7 content umr 5O A
ol G128 z e 0 T Jwp, w w52
ELEV Tlo| ! 2|25 | O |SHEAR STRENGTH —_——— 2 | GRAIN SIZE
DESCRIPTION s > « S e TR
DEPTH =|3| 5| 5|88 | g |[ounconmine + FIED VANE| . y {DISTRIBUTION
=z 5 | %Y ;  QUICK TRIAXIAL  x (a8 vane | WATER CONTENT (%) (%)
93.8 GROUND SURFACE hld - w 1p 20 30 GR SA 51 CL
U.0F111-Pieces of coal
92.1 1 Loose Black [ 1 SS M(_,‘__
1.1 "4 - i
¢ lf2 1SS | 40 92 — 7 47 38 8
Greytsh W&l | 1 ¥ _| elev] 90.
_brown L1370 ss | 79 | = | Nov.}30, 1983 o
Till-Sandy silt, some |q° - ‘
90 |- 4 e S
clay, trace gravel. o |
L4 Fa | ss %gg'l_ P
o ]
M 88 T '
o} 1 381 004 (o] 7 47 34 12
Lib ﬁfi(}mz
O o l
86.2 Very dense Grey Pl [ $s.. 50/
7.6| END OF BOREHOLE jZomm 86 e i e SR S

SO ——




REPORT ON 5011

OFFICF

RECORD OF BOREHOLE No.E3

METRIC

EXPLORATION

w P EGG-000-40 ___ LOCATION Co-ordinates N 4,85%6, 04, E 341,567 ORIGINATED BY _KES
DIST 6 HWY ___GO-ALRT BOREHOLE TYPE _ _Solid Stem Auger COMPILED BY __EFO
DATUM Geodetic DATE November 10, 1983 e CHECKED BY __PC_
ws CYNAMIC Tl NE PENETRATION R
SOIL PROFILE SAMPLES = o = | RESISTANCE PLOT NATURAL s
- < PLASTIC  moisture Wouio ] o X
z REMARKS
g O LimiT CONTENT H1MIT =0
— wn | 20 n 20 40 60 8O 100 Z - Py
Q= L o z 4 . - ‘ Wp w w | oY :
ELEV Q1pT T8l w| 2|28 | & |sHEAR STRENGTH S — 3 | GRAIN SIZE
DEPTH DESCRIPTION -3 I 8(‘75 T |o unconrineD + FIELD VANE | oo ONTENT (% y |DISTRIBUTION
é F4 5 & U § ® QUICK TRIAXIAL  x LAB vanEe |V (%) (%)
93.8 GROUND SURFACE i - w 10 2p 30 GR SA St CL
0.0({F111-Silty clay, some /><
sand, trace gravel, 315641004
occasional rootlets. e IR /2
DX .
2188 | 22 92 e | 4 35 36 25
Greyish
91.1|Very stiff brown 3§ Sss 21
2.7{T111 - Sandy silt, some o ~
clay, trace gravel, in-||. 4 | 88 4
creasing silt content 1 90 f——-- - — I 4 41 36 19
with depth, occasional 4 5| 8S 17 & ; N
. ; — i
sand partings. : W &1 ss | 58 d !
LM 7 ss |54 |
[ S A S
: . 88 237 47 14
Greyish brown t_ﬁi 85 .| 85 : P
ATl Watef levél In oped
Loose to srey {1 3 holelat elev. B6.9m on l
gery 3 Nov. |10, 1983 ;
85,8 conee J[5 T ss |73 86 | ; B ~
8.0 END OF BOREHOLE
84 - = e
i

A




OFFICE REPORT ON SOIL EXPLORATION

Ontar
RECORD OF BOREHOLE NoE4 METRIC
W P EGG-000-40 LOCATION Co-ordinates N 4,850,335 L 341,639 ORIGINATED 8Y _PC
OISt 6 HWY GO-ALRT BOREHOLE TYPE Solid Stem Auger . COMPILED BY ___EFO
DATUM Geodetic DATE November 4, 1983 CHECKED 8y __ PC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & E RESISTANCE PLOT NATURAL =
=95 g k PLASTIC  moisture tOUID | REMARKS
- $61| » 20 40 80 80 100 |7 content umir | 5O
O« & ol R A B o A Wp W w, | 5% &
ELEV Q Elal w| 2|28 ]| & [SHEAR STRENGTH — o 2 | GRAIN SIZE
DEPTH DESCRIPTION ~1El 2|3 8(23 % |o unconrined + FEDVANE| o o] Y DISTRIBUTION
é z 5 | &Y é ® GQUICK TRIAXIAL  x LAB VANE | ™ CONTENT (%) (%)
92.8 GROUND SURFACE v ‘ - 10 20 30 GR SA SI CiL
021 1 Topsoil e
‘" lsilty clay, trace to nAL- 92 b—1 SN R S -
som(e! sandi occasional 1188 3
t .
o0 BOTUIUE% Greyish M5 taet i 1 - 0 10 45 45
90,7 stiff brown elev. |90.4n
2.1[TI11 - sandy silc, some || |3 15 | 23] = [Nov- 10» 1983 )
clay, occasional inter-j| I 30 - namilis S B -
lavered fine and coarsej{'|] 4 | SS 32w]i
sand seams. R - 5
5185 170 A Bl oIt calson o 2 2749 22
i
1961 ss | 60 88 ]
Compact to . J
86.3!very dense Grey [P 17 17ss 1100 o]
6.5] END OF BOREHOLE 2 S0umy 86 S RSO AU A S S




RECORD OF BOREHOLE NoES

METRIC

OFFICE REPORT ON SOIL EXPLORATION

w P EGG-000-450 LOCATION Cu-u‘rdinates N_4,856,319; % 341,653 ORIGINATED 8y KES
DIST __ 6 HWY GO-ALRT _ BOREHOLE TYPE Solid Stem Auger COMPILED BY EFO
DATUM Geodetic DATE November 10, 1983 - CHECKED BY __PC__
SOl PROFILE SAMPLES @ w  [DYNAMIC CONE PENETRATION -
5‘2 ! RESISTANCE PLOT > faasnic e woup | T REMARKS
LIMET TENT  LiMIT =Q
- S0} @ 20 40 60 80 100 CONTEN z=
O« 2 S ? L : : i Wp w w, | 5w &
ELEV glal w| 2128 & |SHEAR STRENGTH — e 3 | GRAIN SIZE
DEPTH DESCRIPTION Z1 2| 2138 5 |ounconmmes  « riewo vane Arer content (| 7 [OSTRIBUTION
é z 5 | &Y 2 |e quick Triaxial  x 1aB vane | W (%) (%)
93.7 GROUND SURFACE v i w 10 20 3p GR SA 51 CL
0.0 {F111-Silty sand, trace
of clay and organics
92.3 {Loose Brown 14ss |9
1.4 {Si1lty clay, trace to 21 8s 127 92 o t—
some sand. 4 : ]
31 88 |49
Very stiff Greyish|
90.3 jto Kard erwn 4| 85 {52 e}
3.4 1Till - Sandy silt, some g’ 90 o 4
clay, occasional silt |i° X | wated levdl injopen|hold
partings. ‘A5 155 171 at ellev. 89.4 ¢n Noyembdr
) =T 16, Y4983
Dense to Greyishi|. 88 JU G i -
ver .
87.2 | denst brown 13 Mg 158 47 o
6.5 END OF BOREHOLE
86 DS N NESUI SO . - ——




g
—~—_ 3 o ko METRIC
> S S | ALL DIMENSIONS SHOWN ARE
o S ~ IN METRES AND/OR MILLI— ~
/ < us m / ) METRES UNLESS OTHERWISE
HWY. 401 / NOTED-
7 WEST BOUNK LANES / /
~— T2 '
- T ‘ / - !
/ - e :
/ 7 3 G. MUN. OF
. ; »
=L DURHAM o
~ [=]
. PICKERING &
2Ly z
(g S g2
\ &
ﬁ
——
& GO-ALRT
f \»\ € C.N.R.TRACKS
\=—GO ALRT ESTBOYND i
T H -’- —*—
94 | X xﬂL\ 94 |
GO /ALR'f‘ EASTBO&J—-( ‘ = (FILLSSILTY SAND f =
T = TRACE OF ChaY TOWN Ol JAJAX !
€ PEDESTRIAN J ‘) ) TOPSOILqJH:: o plogse g [ |
TUNNEL - 92 I 5 [ Pesva) 92 i m i
—  — 1Ty
EXISTING CN RAIL PROPOSED f A A sano KEY PLAN
a9
| WS FU S s e S S WO SR s 1 PEDESTRIAN " | Soft to Hard SCALE
TUNNEL INVERT 17 s2| 7 05 [¢) 1.0 km
90 [ PP I3 R R i e /f A 90 ;
ol ol TN
= ~L1 | TILL-SANDY SILT
o °-§71 | ¢ SOME CLAY
. . Compact to Very Dense LEGEND
88 it 26 - PR i - 88
. |l - . KHE
d P /}/ . | " Bore Hole
86 llgg/zsomm 86 -$— Dynamic Cone Penetration Test {Cone}
-Q Bore Hole & Cone
84 84 N Blows/0.3m [Std PanTest, 475 J/blow )
SECTION A A CONE Blows/0-3m {60°® Cone, 475 j/ blow)
R W L at time of nvestigation, Nov.83
Seal
SCALE 10 0 o 20 40m Piezometer
CO- ORDINATES
No |ELEVATION| \oerh EAST
& c0 ~ALRT 1 934 4,856,335 34/,559
€ PROPOSED WESTNEY RD. OF COAL FTLI i oy ’
Loose €4 92.8 4,856,345 341,639
_ El E4 \ “Exl ‘EZ .¢.E3 E5 | 937  |4.856,319 341,653
BOREHOLE TOPSOIL. BOREHOLEY | . -
94 ORY - 94 94 DRY t N I'N 24 N
4 ] | TOPSOIL Y FILL-SILTY CLAY -
PEDESTRIAN roit T ; N - 5 s 100f SOME SAND
TUNNEL |- - ¥ yls ! _ - TH e 25ng/iry Stiff
92 idsol- - |° [ SILTY ELAY A A 02 . ——"1 e sl g o 0z
N T T TRACE 70 SOME | 311 E—— - e g A4
| §8a|. |- . . . SAND 4 A4 /l/“ [ | k— PEDESTRIAN N ° - 1184 . . 1. 2z
‘ ) . | l Sofnoﬁ.g-wff__ _‘_,_4 _j TUNNEL A ) i e /8 ol :ia./T
20 vy - ol AR PaE PR | 30 20 . ']' " il 20
70 , T T B -f70 ] 71T
R - - . 32 . PROFOSED | . - - o TILL-SANDY SILT
l .. / TI_Lléojél\(l:EXYSILT' RN “{ . f%@ﬂ%r RS - | too7100mm .. | *f.ql SOME CLAJ 5 .
/ ®l |70 Ul g sh Loose to Very Dense
100725 mm | Com t to Vi ense 3 :oo/>so el .
88 Roorzsg mpact to Very Dense |, o | a8 88 e R P 88
T 1 * B B B i 100/ 180mm o [ dss] o :
° - l o |- . 2 l
1007250 -0
86 T 86 86 1s0/25mm o s 86
o o g T Geocres No
X R g =NOTE=
84 o ~ o a4q 84 849 The boundaries between soil strota have been established
oniy ot Bore Hole locations. Between Bore Holes the
SECT'ON B__B boundaries are assumed from geological evidence.
SCALES, HORIZ. 10 0 ‘10 20 40m NOTE : The complete foundation nvestigation and design report for
G O A R T Q PROF”__E Lo ™ this project and other reloted documents moy be examined ot the
. L— - DL - VERT. 2 "1 O 2 4m Engineering Materials Office, Downsview. information contamned in
[ . "] this report ond reloted documents 1s specifically excluded in
accordance with the conditions of Section 102-2 of Form 100
GO-ALRT REF PDI-600-180
REVISIONS DRAWN BY: DESIGNED BY:
REFERENCE_DRAWINGS o Cotter Acsocia ‘. |\ l‘- PROPOSED PEDESTRIAN TUNNELS
. Q older Associates
nATE.‘FEB.IS,'1984 - CONSULTING GEOTECHNICAL AND MINING ENGINEERS WESTNEY ROAD STATION_ AJAX
. CHK'D BY: APPROVED BY: V Mlmslr) ol Transportation and Communications
PC JRB PICKERING TO OSHAWA BOREHOLE LQOCATIONS & SOIL STRATA:
i SCALE ' FULL SIZE ONLY
; . CONTRACT NO DWG NO REV | SHEET
i AS SHOWN .
| _ PROJECT MANAGER EGGO0040E
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