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1.0 INTRODUCTION

AGRA Earth & Environmental Limited (AGRA) has been retained by Delcan Corporation to carry
out a subsurface investigation in the vicinity of the Highway 401/Yonge Street interchange area,
in Toronto, from Station 20+795 to 22+000.

This purpose of this investigation is to obtain supplementary subsurface information at selected
locations by means of exploratory boreholes, in-situ tests and laboratory tests. Based on our
interpretation of previous and current data, recommendations are provided on the geotechnical
aspects of foundation design. Comments are also provided on anticipated construction issues
where they may affect the geotechnical design of the proposed foundations.

Preliminary layout plans showing the HML pole locations are provided to us by Delcan (part of a
preliminary report prepared by Cole, Sherman & Associates for the Ontario Ministry of
Transportation [MTO]). The following documents have also been referenced during the preparation
of this report.

. Universal Geotechnique Limited report titled “Report on Subsurface Exploration for
Proposed Bridge at Don River & Highway 401, Toronto, Ontario”, W.P. 172-58, Report No.
T.333/58, dated September 1958 (GEOCRES No. 30M14-135).

. Dominion Soil Investigation Limited report titled “Soil Investigation for Proposed West Don
Sanitary Trunk Sewer, from Wilket Creek to Bayview Ave.”, dated July 1959.
. Geocon Limited report titled “Soil Borings, Proposed Extension to Hoggs Hollow Bridge,

Existing Highway 401 - District 6, Toronto, Ontario”, W.P. 172-58-2, Contract 5§9-151, dated
May 1960 (GEOCRES No. 30M14-138).

. William A. Trow and Associates Limited report titled “Foundation Investigation Hwy. 401 &
Yonge Street Interchange, District No. 6, Toronto”, W.P. 265-61, Project J838, dated April
1962 (GEOCRES No. 30M14-122).

. Dominion Soil Investigation Limited report titled “Highway #401 Collector Roads, Hoggs
Hollow, Toronto”, W.P. 264-61-1, 264-61-2, dated November 1962 (GEOCRES No. 30M14-
121).

. Department of Highways, Ontario report titled “Proposed Retaining Walls (Yonge - Bayview

Vicinity”, W.P. 252-61-1, 252-61-2, dated June 1964 (GEOCRES No. 30M14-126).
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2.0 SITE DESCRIPTION AND PHYSIOGRAPHY

The proposed HML locations are distributed along a 1,200 m section of Highway 401, in the
vicinities of the Hoggs Hollow structure and the Yonge Street interchange. The number of HML
poles has not been finalized, but for the purpose of this investigation and design, 9 conventional
HML poles and 1 tall HML pole are assumed. The tall HML pole is to be founded within the
floodplain some 60 m west of the river channel, and to be extended between the eastbound
collector and core lane structures.

Based on available geological information, the river floodplain is covered with recent sediments.
At higher elevations, the valley walls consist of alternating till strata and river sediments, originating
from and between substages of the Wisconsin glaciation, respectively. At the top of the valley,
drifts from ground moraines, i.e. glacial tills of the Pleistocene Age, are present.

3.0 INVESTIGATION PROCEDURES

The field work for this investigation was carried out on October 12, 13 and 25, 1999 and consisted
of drilling and sampling four (4) boreholes. Borehole 1 was put down within the West Don River
floodplain, about 60 m west of the river flow channel. Boreholes 2 and 3 were drilled and sampled
at locations within the northeast and northwest quadrants of the Highway 401 and Yonge Street
interchange, respectively. Borehole 4 was located near the east end of Yonge Boulevard. The
plan locations of the boreholes are shown on Drawing No. 1.

The investigation was carried out using track-mounted and truck-mounted power auger drill rigs
supplied and operated by AtCost Soil Drilling Inc. under the full time supervision of a member of
AGRA's engineering staff. Hollow stem augers were used to advance Boreholes 1 and 4, whereas
solid stem augers were used to put down Boreholes 2 and 3.

Soil sampling in the boreholes was carried out at regular intervals of depth by the Standard
Penetration Test (SPT), as specified in ASTM Standard D1586. This consists of freely dropping
a 63.5 kg hammer for a vertical distance of 0.76 m to drive a 50 mm outside diameter split barrel
(split spoon) sampler into the ground. The number of blows of the hammer required to drive the
sampler into the relatively undisturbed ground by a vertical distance of 0.30 m is recorded as the
Standard Penetration Resistance, or the ‘N'-value of the soil, which gives an indication of the
consistency or the compactness of the soil deposit. Groundwater conditions in the open boreholes
were observed throughout and immediately after the drilling operations. Standpipe piezometers
were installed in Boreholes 1, 2 and 4 to permit long term monitoring of the groundwater levels.
All boreholes were backfilled and grouted. Water levels in piezometers were taken on October 25,
1999 (Boreholes 1 and 2) and on November 9, 1999 (Boreholes 1, 2 and 4).

The borehole locations for this investigation were established in the field by our engineering staff

with reference to the tentative locations of the proposed HML poles (as shown in the Cole Sherman
preliminary report) and previous boreholes. The as-drilled borehole locations were surveyed by

.
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Rady-Pentek & Edward Surveying Ltd. with reference to MTO co-ordinates and the Geodetic
datum. Co-ordinates were not available for the previously drilled boreholes.

The soil samples were identified in the field and shipped in sealed containers to our geotechnical
laboratory in Toronto (Scarborough) for further examination and classification testing. A laboratory
testing programme, consisting of natural moisture content determination, grain size analyses and
Atterberg Limits tests, was performed on selected representative soil samples. The soils
encountered in the boreholes are either water-bearing sands and silts, or very stiff to hard clayey
silt glacial till. Itis considered impractical, nor necessary, to obtain “undisturbed” samples of these
soils. As such, triaxial and direct shear box tests were not carried out as part of the laboratory
testing programme. The results of the laboratory tests are presented on the appropriate Record
of Borehole sheets, and summarized on Figures 1 to 7.

4.0 SUBSURFACE CONDITIONS

The current investigation consists of four boreholes to supplement previous boreholes. The
approximate locations of all current and relevant previous boreholes are shown on Drawing No.1.
Co-ordinates and elevations of the current boreholes are shown on the Record of Borehole sheets.

In Borehole 1, a thin veneer of topsoil overlying some sand and gravel fill was found within shallow
depth below ground surface. Sandy silt grading into sand and silt was encountered below the fill
to about © m depth, below which a fine sand stratum was encountered to about 20 m depth.
Groundwater level was measured at about 5 m below ground surface. In Boreholes 2 and 3,
topsoil and fill overlie clayey silt glacial till which extends to a borehole termination depth of 11 m.
In Borehole 4, topsoil and fill immediately overlie sandy silt till which is underlain by sand to silty
sand, changing to clayey silt glacial till at depth.

Details of the subsurface conditions encountered in these boreholes are presented in the Record
of Borehole sheets, Enclosure Nos. 1 to 4. The following paragraphs are intended to complement
and summarize this data. Records of relevant previous boreholes are included in Appendix B.

4.1 TOPSOIL AND FILL
Topsoil of thickness ranging between 0.05 m and 0.15 m was encountered in all four boreholes.

Sand and gravel fill was encountered, below the topsoil, in Boreholes 1 and 4,to 1.5mand 0.5 m
depths, or Elevations 136.6 and 169.8 m respectively. SPT ‘N'-values ranged from 11 to 52 blows
per 0.3 m penetration indicating variable density of compact to very dense, although the high value
may be attributed to cobbles encountered. A grain size distribution curve of a sample of this fill is
shown on Figure 1. The analysis indicates 42% gravel, 44% sand and 14% silt and clay.
Measured natural moisture contents ranged from 5% to 9%.

Clayey silt fill was encountered, below the topsoil, in Boreholes 2 and 3 to 1.1 m and 0.7 m, or

.
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Elevations 174.2 and 172.7 m respectively. SPT ‘N’-values ranged from 13 to 27 blows per 0.3 m
penetration indicating a stiff to very stiff consistency. Measured natural moisture contents ranged
from 8% to 15%.

4.2 SANDY SILT

Deposits of sandy silt, trace to some clay were encountered immediately below the fill at a depth
of 1.5 m (Elevation 136.6 m), and at about 20 m depth (Elevation 118.8 m) in Borehole 1. The
sandy silt is 1.6 m thick at shallow depth, but was not fully penetrated near the bottom of the
borehole, at a depth of 23.5 m or Elevation 114.6m. The measured ‘N'-values of the sandy silt
varied typically between 19 and 25 blows for 0.3 m penetration, indicating a compact condition.
A high value of 49 blows at shallow depth in Borehole 1 can be attributed to the cobbles
encountered, whereas a very dense zone (‘N’-value of 63 blows) was contacted at about 21 m
depth. Grain size distribution curves for two samples of this soil are presented on Figure 2. The
analyses indicate 0 to 1% gravel, 23 to 35% sand, 62 to 67% silt and 3 to 9% clay. The measured
natural moisture contents ranged from 13 to 22%.

4.3  SAND AND SILT

Sand and silt was encountered from 3.1 m to 8.7 m depths, or Elevations 135.0 to 129.4 m, in
Borehole 1. This cohesionless soil is typically a mixture of fine sand and coarse silt. Measured ‘N'-
values generally ranged from 30 blows to 61 blows per 0.3 m penetration, indicating dense to very
dense condition. An occasional ‘N’-value of 16 blows indicated the presence of a compact zone
at the top surface of this deposit. Figure 3 shows grain size distribution curves of two samples of -
this soil. The analyses indicated 55 to 60% sand, 40 to 45% silt with no gravel or clay. The
measured natural moisture content ranged from 6 to 25%. The relatively large increase in moisture
contents corresponds to a soil colour change from brown to grey at about 5 m depth, which is also
consistent with a measured groundwater level of 5.7 m (Elevation 132.4m).

44 SAND

Below the sand and silt, in Borehole 1, is an extensive deposit of fine sand with some silt. This
sand extends from 8.7 m to 19.3 m depth, or from Elevation 129.4 to 118.8 m. Measured ‘N'-
values generally ranged from 34 blows to 88 blows per 0.3 m penetration, indicating dense to very
dense condition. An occasional ‘N’-value of 20 blows indicated the presence of a compact zone.
Figure 4 shows grain size distribution curves of two samples of this soil. The analyses indicated
82 to 85% sand, 15 to 18% silt with no gravel or clay. The measured natural moisture content
ranged from 16 to 22%.

4.5 SILTY SAND
In Borehole 4, a silty sand interlayer was encountered within the glacial till, extending from 4.4 m
to 6.9 m depths, or from Elevations 165.9 to 163.4m. ‘N'-values were measured or inferred to be

greater than 100 blows per 0.3 penetration, indicating a very dense condition throughout the layer.

o
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Figure 5 shows the grain size distribution curve of a sample of the silty sand, indicating 2% gravel,
71% sand, 21% silt and 6% clay. Measured moisture contents range from 6 to 9%.

4.6  CLAYEY SILT (GLACIAL TILL)

A glacial till deposit comprised of a clayey silt matrix with sand and trace gravel was encountered
below the fill in Boreholes 2, 3 and 4, until termination of all three boreholes at about 11 m depth
(or Elevations 164.4, 162.5 and 159.3m, repectively) . Water-bearing sands and silts interlayers
were contacted within the till in Boreholes 2 and 4. Measured ‘N’-values ranged from 15 blows to
over 100 blows per 0.3 m penetration, with a majority of the values greater than 30 blows. These
values indicated typically hard consistency with some very stiff zones.

Figure 6 shows grain size distribution curves of six samples of this soil. The analyses indicated 1
to 5% gravel, 24 to 57% sand, 31 to 53% silt and 7 to 23% clay. Atterberg limits test results, as
shown on Figure 7, indicated that the clayey silt matrix is of low plasticity with liquid limits ranging
between about 13 and 21%, and plasticity indices ranging from about 3 to 9%. The measured

natural moisture contents ranged from about 6 to 12%. Occasional higher values are attributed
to the wet cohesionless interlayers.

4.7 GROUNDWATER CONDITIONS

Groundwater conditions in the open boreholes were observed during the drilling and on completion
of each borehole.

Groundwater was encountered during drilling at about 6 m depth in Borehole 1. A water level at
5.7 m (Elevation 132.4 m) was measured in the piezometer installed in Borehole 1, some two
weeks after installation. Free standing groundwater was not encountered in Boreholes 2, 3 and 4

on completion of drilling. In Borehole 2, however, samples of the interlayering sands and silts were
wet.

Water levels in the piezometers were taken on October 25, 1999 (Boreholes 1 and 2) and on
November 9, 1999 (Boreholes 1, 2 and 4). The highest groundwater level may, however, be
inferred by the location at which the soil changed from brown to grey colour.

It should be noted, however, that the groundwater at the site will fluctuate seasonally and can be
expected to rise during the spring months or in response to heavy rains.
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5.0 DISCUSSION AND RECOMMENDATIONS

The proposed works consist of a number of HML poles (assumed 10) to be located in the vicinity
of the Hoggs Hollow, Highway 401 and Yonge Street area. All HML poles will be of conventional
design except the tall one to be founded within the valley of West Don River. This tall HML may
be up to 75 m in height. The conventional poles are to be located approximately at grade with the

existing roadways. Preliminary information indicates that the conventional poles will be about 35
to 40 m in height.

For the purpose of discussion, the ten tentative HML poles are numbered from HML1 to HML10,
inclusive. The tall pole is numbered HML7. The locations of these poles, based on the Cole,
Sherman report. For design purposes, it is assumed that the soil condition at any HML pole
location is similar to the soil condition encountered in the closest borehole(s) from previous or
current investigations. For HML2, HML3 and HML7, Boreholes 1, 2 and 3 of the current
investigation were drilled in close proximity to the proposed tentative locations. Borehole 4 was
drilled in close proximity to HMLS.

Additionally, for HML?7, adjacent to the Don River, we understand that construction of the tall high
mast light pole will require that a temporary bridge be constructed over the river for truck traffic.

Northings and eastings co-ordinates are not recorded for the previous boreholes. Northing and
easting co-ordinates and Geodetic elevations of the current boreholes are shown on the Record
of Boreholes and on Drawing No. 1. For consistency in presentation, co-ordinates inferred from
the digital plan for relevant previous boreholes are also be shown on Drawing No. 1.

5.1 FOUNDATION DESIGN

Reference should be made to the Ontario Highway Bridge Design Code (O.H.B.D.C.), 3" Edition
(1991) and the Ministry of Transportation, Ontario “Procedures for the Design of High Mast Pole
Foundations” dated June 1994.

5.1.1 Augered Caissons

All proposed conventional HML poles may be supported on augered caissons. Consideration may
be given to supporting the tall HML pole on one or more larger diameter augered caissons. The
recommended geotechnical design parameters for each HML location, along with the identification
of referenced boreholes and subsurface conditions, are shown in Table 1. The future ground
elevations for the preliminary HML locations are not available to us at the time of preparation of this
report. Where the caissons will likely be fully or partially embedded within engineered fill,
applicable geotechnical design parameters are also provided.
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TABLE 1

GEOTECHNICAL DESIGN PARAMETERS

APPROXIMATE DESIGN PARAMETERS
HML REFERENCE SIMPLIFIED ELEVATION
IDENTIFICATION BOREHOLES STRATIGRAPHY (or depth below
existing ground Qu A Ko ELEVATION
surface) (kPa) | (degrees) ] (kN/m°) (depth to
(m) water)
(m)
HML1 1,2 very stiff to hard 173 - 168 300 32 20 3.2 172
(30M14-126) CLAYEY SILT TILL
with Sand
6,7 (dense sand interlayer at or 175 - 167 300" 32 20 3.2 173
(30M14-122) below 7 min
boreholes 6 and 7)
HML2 2 hard 174 - 164 300 32 20 32 172
(current CLAYEY SILT TILL
investigation) with Sand, trace Gravel
(compact to dense sand
interlayer below 7 m depth)
HML3 3 very stiff to hard 172 - 162 300 32 20 3.2 170
(current CLAYEY SILT TILL
investigation) with Sand, trace Gravel
HML4 5 very stiff to hard 175-172 300 32 20 3.2 172
(30M14-122) CLAYEY SILT TILL
with Sand, trace Gravel
dense to very dense / 172 - 162 - 32 20 3.2
very stiff to hard
interlayered Sands, Silts and
Clayey Silts
NOTES:
1. Use q, = 0 below 7 m depth at the locations of Boreholes 6 and 7.
2. All elevations related to the stratigraphy quoted in this table are based on the assumption that the upper 1.5 m below ground surface is

ignored for determining lateral resistances.
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TABLE 1 (continued)
GEOTECHNICAL DESIGN PARAMETERS

APPROXIMATE DESIGN PARAMETERS
HML REFERENCE SIMPLIFIED ELEVATION
IDENTIFICATION BOREHOLES STRATIGRAPHY (or depth below
existing ground Au ¢ Y K, ELEVATION
surface) (kPa) | (degrees) | (kN/m°) (depth to
(m) water)
(m)
HML5 10 very stiff to hard 175-170 300 32 20 32 174
(30M14-122) CLAYEY SILT TILL
with Sand, trace Gravel
very stiff to hard 170 - 163 300 30 20 3.0
CLAYEY SILT
some sand, occ. gravel
HML6 11,12,13 very stiff to hard 168 - 159 300 32 20 32 166
(30M14-121) CLAYEY SILT TILL
with Sand, trace Gravel
(occasional sand interlayers)
HML7 1 dense to very dense 136 - 129 - 34 21 35 133
(current with compact zones
investigation) fine SAND and SILT
some clay
dense to very dense 129 - 115 - 35 21 3.7
fine SAND some silt
HML3 31,32 very dense 166 - 161 -— 35 21 37 162
(30M14-121) SANDY SILT TILL
Ls very dense 161 - 157 - 34 21 3.5
4 2 fine SAND and SILT
@LQ and HML10 4 very stiff to hard 169 - 159 300 32 20 32 168
(current CLAYEY SILT TILL
> investigation) with sand, trace gravel
é 29,35 very dense 166 - 158 - 34 21 35 165
(30M14-121) SANDS and SILTS
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In order to account for frost action and surficial disturbance, the ultimate lateral passive resistance
in front of the caissons within the upper 1.5 m below final grade should be neglected in the
foundation design. An equivalent caisson width equal to 3 times the caisson diameter may be
assumed for lateral resistance calculations. When designing for caissons below the groundwater
table, a water unit weight of 10 kN/m* may be assumed for calculating effective soil unit weights.
Where an unconfined compressive strength, q,, is provided, the undrained lateral resistance for
the depth of the socket within the clayey silt/clayey silt till may be caiculated assuming ¢, equals
to zero. Appropriate load and resistance factors should be applied for caisson design.

5.1.2 Steel H-Piles

We understand that the design of this tall HML pole (HML7) is largely governed by the degree of
rotation and lateral displacement of the superstructure, subjected to lateral forces and concentrated
moments acting above the ground surface.

Consideration may be given to supporting the pole on deep foundations in the form of steel H-piles,
driven to sufficient depth within the typically dense to very dense sands and silts. In order to
adequately penetrate the very dense zones above the founding level, a heavier section such as
HP310x110 with reinforced tips would be suitable for use.

We do not have details of the loading configuration and magnitudes at the time of preparation of
this report. Based on the results of Borehole 1 of the current investigation, it is anticipated that the
driven H-piles would penetrate through the dense to very dense, upper sand and silt into the
underlying fine sand. For the purpose of discussion, it is assumed that the pile tip would be at 10
m below the underside of the pile cap, or at about 12 m below existing ground surface.

5.1.21 Resistance to Axial Loads

For HP310x110 steel H-piles driven to 12 m depth into the dense to very dense sand, the following
axial resistances may be assumed for design.

500 kN
400 kN

Factored Axial Resistance at Ultimate Limit States (U.L.S.)
Geotechnical Resistance at Serviceability Limit States (S.L.S.)

In accordance with MTO standard practice, the piles should be driven to about 1 m to 2 m above
the depth recommended above, after which driving should be monitored and controlled by a
recognized pile driving formula, such as the Hiley formula. The estimated ultimate resistance of
the piles driven to the above assumed depth into the dense to very dense sand is approximately
1,000 kN. The piles should be driven with a suitable hammer capable of delivering a rated capacity
of between 40 and 50 kJ per blow.

Cobbles were inferred at shallow depth (1.4 m) just below the fill in Borehole 1. As a precaution,
the pile tips should be reinforced as per MTO Standards (OPSD 3301.00) to minimize the risk of

o
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damage to the piles.

At least two piles should be re-tapped to check that relaxation has not occurred. Re-tapping should
be carried out about 24 to 48 hours after driving. If relaxation has occurred, then all piles should
be re-tapped.

The base of the pile cap should be provided with a minimum earth cover of 1.2 m for frost
protection.

It is possible that some of the piles may penetrate to one to two metres below the estimated tip
depths and this aspect should be taken into consideration when ordering piles.

The geotechnical resistance at Serviceability Limit States (S.L.S.) is dependent on the settlement
of the pile group and, therefore, is governed by the size of the pile group. The pile group
configuration is currently not available to us. Provided that the piles are designed and installed as
recommended above, it is considered that the quoted S.L.S. value corresponds to no more than
25 mm of settlement for the pile group. We can confirm the estimated settlement once information
on the pile group configuration is known.

5.1.2.2 Resistance to Lateral Loads

Laterally applied loads on the HML pole can be resisted geotechnically by the driven piles through
passive pressure developed in the soil in which the piles are embedded. It is assumed that the
piles will be in the order of 10 m in length below the pile cap. Lateral pile resistance may be

considered in accordance with Section 6-9.8.1 of the O.H.B.D.C., 3" Edition.

The recommended horizontal resistances for a HP 310x110 pile at this site are as follows:

120 kN
50 kN

Factored Horizontal Resistance at U.L.S.
Horizontal Resistance at S.L.S.

Unbalanced horizontal forces could be partially résisted by battering the piles.

For lateral soil-pile interaction analysis, the coefficient of horizontal subgrade reaction to the pile
can be calculated from the expression:

ks=n,xz/d
where k. = coefficient of horizontal subgrade reaction
n, = coefficient related to soil density as given in Table 1
= pile width
z =depth

Also presented in the same table are the estimated values for angles of internal friction and bulk
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unit weights.
TABLE 2
REFERENCE APPLICABLE DEPTH SUBSURFACE BULK UNIT ANGLE OF RECOMMENDED
BOREHOLE FROM EXISTING CONDITION WEIGHT INTERNAL n, VALUE
NO. GROUND SURFACE (kN/m°) FRICTION (MN/m?)
()
DEGREES
Tall HML Pol
1 15-35m compact 20 30 5
sandy silt
35-9m dense to very dense 21 34 11
sand and silt
9-20m dense to very dense 21 35 11

sand

For conventional piled foundations, group action for lateral loading should be considered when the
pile spacing in the direction of loading is less than six to eight pile diameters. Group action can be
evaluated by reducing the coefficient of horizontal subgrade reaction in the direction of loading by
a reduction factor R as follows:

PILE SPACING IN DIRECTION OF LOADING d = PILE DIAMETER

SUBGRADE REACTION REDUCTION FACTOR R

8d 1.00
6d 0.70
4d 0.40
3d 0.25

5.2 TEMPORARY BRIDGE STRUCTURE

We understand that a temporary bridge is required to carry truck traffic to and from the tall HML
pole during construction. It is also understood that the sheetpiling along the river banks has a
retained height of about 3 m and that it has tie-backs with deadmans. There is, however, no
available records on other sheetpiling details including the socket depth.

There is no existing subsurface information at the location of the proposed bridge. Interpolation
between previous boreholes drilled for the adjacent piers indicates that the subsoils would likely
consist of loose sand with some organics extending to between 3 and 5 m depth, overlying dense
to very dense silts and sands. The groundwater level is at about 1.5 m below existing ground

(floodplain) and is expected to be governed by the river water level.
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The surficial sand with organics is loose and compressible, and is considered unsuitable for
foundation support. It is recommended that the upper 1.5 m in the vicinity of the foundation footprint
be sub-excavated and replaced with approved granular materials, preferably Granular ‘A’ or ‘B’,
compacted to 98% of its Standard Proctor Maximum Dry Density. In order to account for a
trapezoidal stress distribution under the footing, each dimension of the base of the granular pad
should be 1.8 m larger than the corresponding dimension of the footing. The bridge may then be
supported on shallow spread footings founded on the engineered granular pad. The following
capacities may be used for foundation design

Factored Bearing Capacity at ULS = 200 kPa
Bearing Capacity at SLS =100 kPa

We understand that construction will proceed during the spring to winter months. As such, a
minimum earth cover of 1.2 m is required over the footing for frost protection. It is also understood
that the temporary structure is capable of sustaining somewhat larger magnitudes of settlement
than permanent structures. Based on existing information, it is estimated that the total elastic
settlement would be of the order of 25 to 50 mm, and would occur during and shortly after bridge
construction.

Due to the lack of information on the design and construction of the sheetpiling, it is prudent to
locate the footings at sufficient distance away such that the potential lateral movement and/or
instability of the sheetings induced by the surcharge can be minimized. We consider that a 5 m
setback distance between the closest edge of footing and the sheetpiling is appropriate. An NSSP
should be included in the contract documents to advise the contractor to locate the tie-back cables
and deadmen prior to construction to avoid disturbance of the sheeting, and their location may
warrant repositioning the bridge footing. It is also recommended that a pre-construction inspection
of the sheeting be carried out to document the existing conditions, with emphasis on lateral
displacement and adjacent ground settlement.

6.0 EXCAVATION AND DEWATERING
6.1 CONVENTIONAL HML POLES

Based on the available subsurface information obtained in the vicinities of HML1 to HMLS, it is
anticipated that the caisson construction would be carried out through very stiff to hard clayey silt
glacial till. The open Boreholes 2 and 3 of the current investigation had typically no free standing
water at the time of the investigation, except for some water seepage from the interlayering sands
and silts at some locations.

To avoid “caving in” of the sides of the hole in case these water-bearing layers are encountered,
it is recommended that a temporary liner be used to maintain stability of the hole when it is drilled
and be withdrawn as concrete is placed. Water may have to be pumped from the hole prior to
placing concrete. All concrete must be placed using the tremie method. Dewatering in the form
of groundwater lowering is neither practical nor necessary in these type of ground conditions.
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Although not directly encountered in the boreholes (inferred from increasing resistance to augering
at some locations), glacial till inherently contains cobbles and/or boulders. Construction equipment
and procedures should, therefore, be capable of handling and removing cobbles and boulders
during caisson installation.

At the locations of the proposed HML8 to HML10, existing subsurface information indicates that
the caissons would be installed through dense to very dense sandy silt till overlying very dense
sand and silt, to silty sand. There was no free water in the open Borehole 4 at the time of the
current investigation, and these soils appeared to have a temporary “stand-up” time during the
removal of the augers.

The caisson construction techniques using temporary lining, as outlined previously, would be
applicable.

6.2 TALL HML POLE

At the location of the proposed tall HML7, Borehole 1 of the current investigation and previous
boreholes for other locations within the river floodplain indicate that the subsoils consist of
predominantly dense to very dense water-bearing sands and silts. The groundwater level is at
about 5 m depth below existing ground surface at the time of the investigation.

In unlined caisson holes formed at this location, it should be noted that sands and silts below the
water table will rapidly deteriorate into “running” conditions. As such, alining would be required for
caisson installation. A steel liner may be driven, vibrated or oscillated through the sands and silts
to depths below the proposed founding depth. The soil at the base of the caisson hole is subject
to unbalanced hydrostatic head and seepage force, and is likely to “boil” and become disturbed.

In order to minimize the risk of “boiling” at the base, the liner should be advanced to a minimum
depth below the base equal to the water head above the base. Water may have to be pumped
from the hole prior to placing concrete. Consideration may also be given to the use of a head of
balancing bentonite slurry inside the liner. Alternatively, the base of the hole may be stabilized with
local dewatering by means of eductors and/or deep wells. All concrete should be placed by the
tremie method. The contractor should maintain the stability of the soil at the sides and the base
of any caisson hole at all times until concrete placement is completed. If dewatering is required,
a specialist firm in this field should be consulted.

6.3  PILE CAP FOR DRIVEN PILES

Excavation for pile cap construction would likely be carried out through the upper compact to very
dense sandy silt to sand and silt above the groundwater table. Temporary unsupported excavation
side slopes not steeper 1 horizontal to 1 vertical would be stable provided that the excavation base
is above the groundwater table. Shallower slope angles may be required for the fill encountered
near ground surface. '
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All excavations should be carried out in accordance with the Ontario Occupational Health and
Safety Act and its regulations.

No significant groundwater seepage into the temporary excavation is expected. 1t is anticipated
that conventional sump pumping should be sufficient to control any groundwater seepage into the
excavation. Surface water should be directed away from the open excavation.

7.0 CLOSURE

We recommend that once the details of the structures are finalized, our recommendatlons should
be reviewed for their specific applicability.

The Limitations of Report, as quoted in Appendix A, is an integral part of this report.

- Sincerely,

e >

Andrew Dre\)ininkas, P. Eng.

Eri€ Y. Chung, ‘. Eng., P. Eng.,
Designated MT/O Contact.
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LIMITATIONS OF REPORT

The conclusions and recommendations given in this report are based on information determined
at the testhole locations. The information contained herein in no way reflects on the
environmental aspects of the project, unless otherwise stated. Subsurface and groundwater
conditions between and beyond the testholes may differ from those encountered at the testhole
locations, and conditions may become apparent during construction, which could not be detected
or anticipated at the time of the site investigation. It is recommended practice that the
Geotechnical Engineer be retained during construction to confirm that the subsurface conditions
throughout the site do not deviate materially from those encountered in testholes. The benchmark
and elevations used in this report are primarily to establish relative elevation differences between
the testhole locations and should not be used for other purposes, such as grading, excavating,
planning, development, etc.

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

The comments made in this report on potential construction problems and possible methods are
intended only for the guidance of the designer. The number of testholes may not be sufficient to
determine all the factors that may affect construction methods and costs. For example, the
thickness of surficial topsoil or fill layers may vary markedly and unpredictably. The contractors
bidding on this project or undertaking the construction should, therefore, make their own
interpretation of the factual information presented and draw their own conclusions as to how the
subsurface conditions may affect their work. This work has been undertaken in accordance with
normally accepted geotechnical engineering practices. No otherwarranty is expressed orimplied.

Any use which a third party makes of this report, or any reliance on or decisions to be made based
on it, are the responsibility of such third parties. AGRA accepts no responsibility for damages, if
any, suffered by any third party as a result of decisions made or actions based on this report.
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N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm Q.0 5PLIT BARREL
SAMPLER TO PENETRATE 0 3m INTQ UNOISTURBED GROUND IN A BOREHOLE WHEN ODRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

EXPLANATION OF TERMS USED

IN REPORT

ACHIEVED. AVERAGE N VALUE 1S DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT [ Simm O.D 60° CONE ANGLE ) DRIVEN BY 475 J

tMPACT ENERGY O

N “A" SIZE€ DRILL RODS. THE RESISTANCE TO CONE PENETRATION 1S MEASURED AS THE NUMBER OF 8LOWS FOR €EACH 0.3m

ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

DENSENESS:

[ <, tkPa) 0-12

12 -25 25-350 50 - 100

100 - 200 >200

VERY SOFT

SOFr FIRM STIFF

VERY STIFF HARD

COMHESIONLESS SOILS ARE DESCRIBED ON

THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:

[N (BLOWS/0.3m}| 0 - §

$-10 10- 30 30 - 50

>50

VERY LOOSE

LOOSE COMPACT ODENSE

VERY DENSE

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

RECOVERY:

MODIFIED RECOVERY:

JOINTING AND BEDDING:

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

SUM OF THOSE INTACT CORE PIECES, 100mm <+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION {RQ D), FOR MODIFIED RECOVERY, 15

[ reci%) 0 -25 25-50 | so-7s 75 - 90 90 - 100
very POOR|  PoOR FAIR GOOO | Excewent
SPACING 50mm 50-300mm| 0.3m-1m | Im- 3Im >3m
JOINTING  |vear CtoSE|  close | moo. close]  wioe | verr wioe
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

S5 SPLIT SPOON T P THINWALL PISTON m, kpa™!
WS  WASH SAMPLE OS OSTERBERG SAMPLE C, 1
S T SIOTTED TUBE SAMPLE R C ROCK CORE Cy ]
8 S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY C(x 1
CS CHUNK SAMPLE P M Tw ADVANCED MANUALLY Cv mz/?
T W THINWALL OPEN F S FOIL SAMPLE H m
T, 1
STRESS AND STRAIN v "
u, kP PORE WATER PRESSURE L kPa
i 1 PORE PRESSURE RATIO o kPa
4 kPa TOTAL NORMAL STRESS T, kpa
o’ kpa EFFECTIVE NCRMAL STRESS <’ kPa
T kro SHEAR STRESS ' -°
g .9 .0 kb PRINCIPAL STRESSES <y kpa
€ % LINEAR STRAIN $, .°
€ .6 € % PRINCIPAL STRAINS % kra
E kPa MODULUS OF LINEAR DEFORMATION T, kPo
G kPa MCDULUS OF SHEAR DEFORMATION Sr ;
m 1 COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
B kg/m' DENSITY OF SOLID PARTICLES e 1.X VOID RATIO
)’s kN/m® UNIT WEIGHT OF SOUID PARTICLES n 1.% POROSITY
A, kg/m’ DENSITY CF waTer w 1.%  WATER CONTENT
Y, kN/m' UNIT WEIGHT OF warTer S, %  OEGREE OF SATURATION
P kg/m’ DENSITY OF sOI w % LIQUID LIMIT
Y kN/m uNIT WEIGHT OF 501t wa % PLASTIC LIMIT
A kg/m’ DENSITY OF DRY $OIL wo % SHRINKAGE LmIT
7d kN/m’ UNIT WEIGHT OF DRY SOIL e % PLASTICITY INDEX = W - Wp
Py kg/md DENSITY CF SATURATED SOIL ) L LIGUIDITY INDEX ¢ meee?
Year KN/m’ UNIT WEIGHT OF SATURATED SON P - w
P’ kq/m’ DENSITY CF SUBMERGED SOIL ' 1 CONSISTENCY INDEX: L|,,
Y’ kN/m’ UNIT WEIGHT OF SUBMERGED SON €nax "% VOID RATIO IN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION
EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE
SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPT

EFFECTIVE ANGLE OF INTERNAL FRICTION

APPARENT COHESION INTERCEPT

APPARENT ANGLE OF INTERNAL FRICTION

RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

cU
sensimviTy = 2

e . !.% VOIDRATIO IN DEeNSESr semrs
p ! DENSITY INDEX e—:"“::%—-
0 mm  GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

éu 1 UNIFORMITY COEFFICIENT

h m HYORAULIC HEAD OR POTENTIAL
@  m¥s  RATE OF DISCHARGE

v m/s OISCHARGE VELOCITY

' 1 HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONODUCTIVITY

j  kn/m' SEEPAGE FORCE
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND & GRAVEL,some silt FILL

SAND GRAVEL
CLAY & SILT Fine [ Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION (Metric)
1 73 45 10 0 N 0N I5um S0um 00um  B0um  Llgmm  236mm 95mm  190mm  H5mm  630mm

" s3um| 106 Boum  Bum | 8 200mm 4.75mm | %osm | _530an 50
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UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine [ Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION (Metric)
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine | Medium | Coarse Fine |  Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION (Metric)
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine [ Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION (Metric)
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine | Medium [ Coarse Fine | Coarse
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
Y LT . : :
CLAY & SIL Fine | Medium | Coarse Fine I Coarse
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N 4 845 300

A LR

£ 311 600

METRIC

OIMENSIONS ARE N METRES
AND/OR MILLIMETRES UNLESS
OTHERWISE SHOWN.STATIONS
IN KILOMETRES — METRES.

CONT. No. @
W.P. No. 48-99-00

HwY 401
BORE HOLE LOCATIONS FOR
HIGH MAST LIGHTING POLES

AGRA Earth & Environmental Ltd.

g
: |
@ KEY PLAN
N.T.S.

100m 0 100m
- = _—_—_————————]

NOTE: Bore Hole locations ore opproximate.
REF Hwy 401

LEGEND

Bore Hole (Current Investigation)
Bore Hole (Geocres 30M14-121)
Bore Hole (Geocres 30M14-122)

R

Bore Hole (Geocres 30M14-126)

No | ELEVATION] yomms O ATESST

BH1 138.14 | 4 845 672 | 311 900
BH2 175.29 {4 846 192 | 312 158
BH3 173.34 | 4 846 067 | 312 131
BH4 170.34 | 4 845 331 311 625

—NOTE-

The .boundaries between soil strata have been established
only at Bore Hole locations. Between Bore Holes the
boundaries are assumed from geological evidence.

NOTE: The plete foundation i gation and design report for
this project and other reloted ts moy be ined ot the
Engineering Moteriols Office, Downsview. Information contained in

this report ond reloted documents is specifically excluded in
occordance with the conditions of Section GC 2.01 of OPS Gen.Cond.

IE DATE | BY DESCRIPTION

[HWY No 401 DIST

SUBM'D_SP JCHECKED AD | DATE Oct..1993 | SITE
DRAWN MA_[CHECKED GJ *™>® DWG 1




B AGRA

Foundation Design

Sensitivity

RECORD OF BOREHOLE No 1 1 OF 1 METRIC
WP 48-99-00 LOCATION N 4845672 E311900 ORIGINATED BY 0T
DIST HWY 401 BOREHOLE TYPE _ Hollow Stem Augering COMPILED BY MA
DATUM_Geodetic DATE 12 October 1999 CHECKED BY sSP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT NATURAL . REMARKS
Wl PLASTIC \~ctime  \fQUID £
2z @ LMt wat| £ &
= B @ 20 40 60 80 100 CONTENT zE
Sl % s2 z L L L 1 L Wo w w | 2% | GRAINSIZE
Al ¥ 2 19258 & |SHEAR STRENGTH kPa
ELEV DESCRIPTION ~le|l s 2|2 = p——————— DISTRIBUTION
DEPTH <13 £l 3|3 3 < | o unconFineD + FIELD VANE Y %)
=12z z |gC| © |e quekTRiAXiAL x taBVANE | WATER CONTENT (%)
138.1 w 20 40 60 80 100 10 20 30 kN/m® |GR sA s1 cL
0.0| 0.05m TOPSOIL
brown E 1] SS | 28
Sand & Gravel FILL S o 42 44 (14)
trace oxidized stains s 2| SS 52
moaist
13?:: gre'y Drown : o Inferred cobble
SANDY SILT 3|88 | 4 Y 136 at@+1.4m depth.
some clay, trace grave! 4 o 1 23 67 9
dense to compact 4 | ssS 19 1]
moist /1
1350 ¢ o | o
3.1] brown
SAND & SILT 181" UMY o o & 4 o
dense to very dense 6 sS 51 7 /
moist / 1 134
o
""""" 7 1 ss | st V)
grey
wet _/
] 132
8!ss| s [ §
%
; ; o 0 55 45 0
30 .
51 %8 2 130
129.4 1 ]
87| grey / /
fine SAND 2% °
some silt 8S 70 /
dense to very dense /]
moist to wet |/ 128
4
o
ss 45 ;
%
]
¢ 126 q 0 8 18 0
sSS 56 A
Vi
1
o
ss| 20UV 124
--------- 5
V1
/| o
14| SS | 88 /]
122
] ° 0 8 15 0
15] ss | a9 [4 [/
V]
%
1 V] 120
1) °
16| SS 34
1188
19.3| grey
SANDY SILT to SILT o 0 35 62 3
some sand, trace clay 17| ss 25 118
compact
moist to wet
o
very dense 11| ss | 63
......... 116
o
114.6 19| S8 22
23.5| END OF BOREHOLE
Water Level in Piezometer:
Oct.25/99: 5.7m depth
Nov.9/99: 5.7m depth
Elev 132.4m
+3 3. Numbersreferto 3% qrpa AT FAILURE
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RECORD OF BOREHOLE No 2 1 OF 1 METRIC
W.P. 48-99-00 LOCATION N 4846 192 E 312158 ORIGINATED BY DT
DIST HWY 401 BOREHOLE TYPE _ Solid Stem Augering COMPILED BY MA
DATUM _ Geodetic DATE 13 Qctober 1999 CHECKED BY SP
Y NE PENETRATION
SOIL PROFILE SAMPLES | « w  |DYNAMIC CONE SENETRATIO NATURAL REM
i 2 PLASTIC LIQUID = ARKS
=2 o Pt mosture MOWB[ - T A
= w |23 @ 20 40 60 80 100 CONTENT Q9
Sigl L 19|28 z L L Wa w w | 3% | cransize
ELEV DESCRIPTION & al| & 2 2a g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH g EREEN 38| < |O UNCONFINED  + FIELD VANE . Y %)
1z z |g°| & |e quekTriaxaL x Lasvane | WATER CONTENT (%)
175.3 w 20 40 60 80 100 10 20 30 kN/m* |GR SA SI CL
0.0/ 0.05m TOPSOIL
Ciayey Silt, some sand FiLL U4 [ og
174.2] some polyethilene fragments 2| ss | 3 [}
1.11 grey brown vl 174
CLAYEY SILT 3 | ss Teozsl, V] ol i
with sand, trace gravel /
occasional sand seams 2 / q
hard 1 4 | ss 92284 V]
dry to moist (1 1
(GLACIAL TILL) S I — % o
Y% 172
B SSTHRT ; ﬁ o — 3 29 49 19
grey 1 V] o
moist 7 | 55 [sona}] V] Note: There is no
] : sample No8
V] 170 i
% 01
S 9| ss |s221}]
fine to medium Sand 168
trace gravel o0
compact, wet 10 ] SS 19 .
e 4 24 43 23
Silty Sand,trace clay 166 -t
compact. wet 1] 8s | 36
164.4 755500} i
10.9] END OF BOREHOLE
Water Level in Piezometer:
Oct.25/99: 6.8m depth
Nov.9/99: 6.7m depth
Elev.168.6m
{
+ 3. 3. Numbers refer to o 3% STRAIN AT FAILURE
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Sensitivity

RECORD OF BOREHOLE No 3 1 OF 1 METRIC
WP 48-99-00 LOCATION N 4 846 067 E 312131 ORIGINATED BY DT
DIST HWY 401 BOREHOLE TYPE _ Solid Stem Augering COMPILED BY MA
DATUM__ Geodetic DATE 13 October 1999 CHECKED BY SP
SOIL PROFILE SAMPLES [ o | w |RESIHGER L GT AT
W z pLasTic NATURAL 00 = REMARKS
- LMt MOSTURE ool £ & 3
= o |28 @ 200 40 60 80 100 CONTENT z@
ole wizE =z L W w w52 | oransize
E alyg| ¥ S 128 © |SHEAR STRENGTH kPa
LEY DESCRIPTION El8l 12129 £ p——— DISTRIBUTION
DEPTH S|3| E | > |38] < |O UNCONFINED  + FIELD VANE \ Y %)
=1z z |€O| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1733 w 200 40 60 80 100 10 20 30 kN/m® fGR SA SI CL
0.0] 0.13m TOPSOIL °
172.7| arey brown Clayey Siit FILL 1 ss 13
07 o
grey brown 2| Ss 22
CLAYEY SILT 172 d 2 38 e
with sand, trace grave! 3 ss 45 14
some oxidized fissures
very stiff to hard 7% ’]
moist to dry 4 SS 44
(GLACIAL TILL) d—
PR 5] 8s | 29 170
grey d
t
mats 6| ss | 25
o
7188 | 15 ‘ ; »
i nferrea ccttie
168 i below 5.5m
R, depth.
4
hard g S5 1508 oH 5 57 31 7
166
some sand seams 9 sS 98/28 | o
10 ]SS 150013 164 L
162.5 1T S5 [ RITTL L
10.8| END OF BOREMOLE
3
i
+3,x3; Numbersreferto 3% grpaiy AT FAILURE
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RECORD OF BOREHOLE No 4 1 OF 1 METRIC
WP, 48-99-00 LOCATION N 4 845331 E 311626 ORIGINATED BY Pa
DIST HWY 401 BOREHOLE TYPE _ Hollow Stem Augering COMPILED BY MA
- L —MA
DATUM__ Geodetic DATE 25 October 1999 CHECKED BY sp
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |ReSISTANCE PLOT NATURAL - REMARKS
E 7] < PLASTIC MOISTURE LiQuip - I
5 n |$8 B 20 40 60 80 100 [|MT  conrentr UMT| 2O &
o g |22 = 1 U WiO— . We w w | 3% | oramsize
Slaf ¥ 2{9a Q |SHEAR STRENGTH kPa
ELEY DESCRIPTION |81 ¢ 2|29 E —_———— DISTRIBUTION
DEPTH HEIR AR EE: < | O UNCONFINED  + FIELD VANE . Y (%)
=1z z |9 © |e quckTRIAXIAL X LABVANE | WATER CONTENT (%)
1703 © @ 20 40 60 80 100 10 20 30 wim® |GrR sa s oL
o[ 0.15m TOPSOIL [ °
1688 Sand with Gravel FILL 9———-38——t+ 170
0.5 ) T (Y o
brown 41 ss| 25 2 34 50 14
CLAYEY SILT a X
wiih sand
trace gravel 5 S 43 Y I
very stiff to hard
moist 6] ss | 1Yl 168
(GLACIAL TiLL)
—— ' q
oy 7| ss | 15
occ.clay seams o
7 8| ss | 2 |
165.9 166
4.4| grey brown WL
SILTY SAND { [ P | o
trace grave, trace clay i 7 . °
very dense 271121 8
sty 11] ss | 103
°
‘1321 55 (621151
Y% 164
163.4 1 V]
6.9! grey N V]
CLAYEY SILT 1 V]
with sand, trace gravel / v o
hard , 13| S8 101 / ‘
moist (11 162
(GLACIAL TILL) L
14| 55 [sers| :j ° 128 53 18
-
| 160
159.3 15| 55 |85 °

11.0| END OF BOREHOLE

Water Levet in Piezometer:
Nov.9/99: 0.8m depth
Elev.169.5m

+ 3' X 3. Numbers refer to

3%
Sensitivity O “" STRAIN AT FAILURE
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& AGRA AGRA Earth &

ENGINEERING GLOBAL SOLUTIONS Environmental Limited
104 Crockford Blvd.
Scarborough, Ontario
Canada M1R 3C6
Tel (416) 751-6565
Fax (416) 751-7592

February 8, 2000.
Ref. No.: TT99860

Delcan Corporation

133 Wynford Drive

North York, Ontario, M3C 1K1
Canada

Attention: Mr. Khaled El-Dalati, P. Eng.
Dear Sir:

Re: FOUNDATION INVESTIGATION REPORT
FOR
PROPOSED HIGH MAST LIGHTING
HOGGS HOLLOW STRUCTURE INFILL
G.W.P. 48-99-00 .
HIGHWAY 401/YONGE STREET AREA
TORONTO, ONTARIO

We take pleasure in enclosing six (6) copies of our Foundation Investigation Report for the above
mentioned project and we will be glad to discuss any questions arising from this work.

Soil samples will be retained for a period of one year, and will thereafter be disposed of unless we
are otherwise instructed.

We thank you for giving us this opportunity to be of service to you.

Sincerely,
7 .
i 3
— 7
George S.W. Ghow, P. Eng.,

Designated M,‘ Contact.

GSWC/dee
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1.0 INTRODUCTION

AGRA Earth & Environmental Limited (AGRA) has been retained by Delcan Corporation to carry
out a subsurface investigation in the vicinity of the Highway 401/Yonge Street interchange area,
in Toronto, from Station to .

This purpose of this investigation is to obtain supplementary subsurface information at selected
locations by means of exploratory boreholes, in-situ tests and laboratory tests. Based on our
interpretation of previous and current data, recommendations are provided on the geotechnical
aspects of foundation design. Comments are also provided on anticipated construction issues
where they may affect the geotechnical design of the proposed foundations.

Preliminary layout plans showing the HML pole locations are provided to us by Delcan (part of a
preliminary report prepared by Cole, Sherman & Associates for the Ontario Ministry of
Transportation [MTO]). The following documents have also been referenced during the preparation
of this report.

. Universal Geotechnique Limited report titled “Report on Subsurface Exploration for
Proposed Bridge at Don River & Highway 401, Toronto, Ontario”, W.P. 172-58, Report No.
T.333/58, dated September 1958 (GEOCRES No. 30M14-135).

. Dominion Soil Investigation Limited report titled “Soil Investigation for Proposed West Don
Sanitary Trunk Sewer, from Wilket Creek to Bayview Ave.”, dated July 1959.
. Geocon Limited report titled “Soil Borings, Proposed Extension to Hoggs Hollow Bridge,

Existing Highway 401 - District 6, Toronto, Ontario”, W.P. 172-58-2, Contract 59-151, dated
May 1960 (GEOCRES No. 30M14-138).

. William A. Trow and Associates Limited report titled “Foundation Investigation Hwy. 401 &
Yonge Street Interchange, District No. 6, Toronto”, W.P. 265-61, Project J838, dated April
1962 (GEOCRES No. 30M14-122).

. Dominion Soil Investigation Limited report titled “Highway #401 Collector Roads, Hoggs
Hollow, Toronto”, W.P. 264-61-1, 264-61-2, dated November 1962 (GEOCRES No. 30M14-
121). 7

. Department of Highways, Ontario report titled “Proposed Retaining Walls (Yonge - Bayview

Vicinity”, W.P. 252-61-1, 252-61-2, dated June 1964 (GEOCRES No. 30M14-126).
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2.0 SITE DESCRIPTION AND PHYSIOGRAPHY

The proposed HML locations are distributed along a 1,200 m section of Highway 401, in the
vicinities of the Hoggs Hollow structure and the Yonge Street interchange. The number of HML
poles has not been finalized, but for the purpose of this investigation and design, 9 conventional
HML poles and 1 tall HML pole are assumed. The tall HML pole is to be founded within the
floodplain some 60 m west of the river channel, and to be extended between the eastbound
collector and core lane structures.

Based on available geological information, the river floodplain is covered with recent sediments.
At higher elevations, the valley walls consist of alternating till strata and river sediments, originating
from and between substages of the Wisconsin glaciation, respectively. At the top of the valley,
drifts from ground moraines, i.e. glacial tills of the Pleistocene Age, are present.

3.0 INVESTIGATION PROCEDURES

The field work for this investigation was carried out on October 12, 13 and 25, 1999 and consisted
of drilling and sampling four (4) boreholes. Borehole 1 was put down within the West Don River
floodplain, about 60 m west of the river flow channel. Boreholes 2 and 3 were drilled and sampled
at locations within the northeast and northwest quadrants of the Highway 401 and Yonge Street
interchange, respectively. Borehole 4 was located near the east end of Yonge Boulevard. The
plan locations of the boreholes are shown on Drawing No. 1.

The investigation was carried out using track-mounted and truck-mounted power auger drill rigs
supplied and operated by AtCost Soil Drilling Inc. under the full time supervision of a member of
AGRA'’s engineering staff. Hollow stem augers were used to advance Boreholes 1 and 4, whereas
solid stem augers were used to put down Boreholes 2 and 3.

Soil sampling in the boreholes was carried out at regular intervals of depth by the Standard
Penetration Test (SPT), as specified in ASTM Standard D1586. This consists of freely dropping
a 63.5 kg hammer for a vertical distance of 0.76 m to drive a 50 mm outside diameter split barrel
(split spoon) sampler into the ground. The number of blows of the hammer required to drive the
sampler into the relatively undisturbed ground by a vertical distance of 0.30 m is recorded as the
Standard Penetration Resistance, or the ‘N’-value of the soil, which gives an indication of the
consistency or the compactness of the soil deposit. Groundwater conditions in the open boreholes
were observed throughout and immediately after the drilling operations. Standpipe piezometers
were installed in Boreholes 1, 2 and 4 to permit long term monitoring of the groundwater levels.
All boreholes were backfilled and grouted. Water levels in piezometers were taken on October 25,
1999 (Boreholes 1 and 2) and on November 9, 1999 (Boreholes 1, 2 and 4).

The borehole locations for this investigation were established in the field by our engineering staff
with reference to the tentative locations of the proposed HML poles (as shown in the Cole Sherman
preliminary report) and previous boreholes. The as-drilled borehole locations were surveyed by

o
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Rady-Pentek & Edward Surveying Ltd. with reference to MTO co-ordinates and the Geodetic
datum. Co-ordinates were not available for the previously drilled boreholes.

The soil samples were identified in the field and shipped in sealed containers to our geotechnical
laboratory in Toronto (Scarborough) for further examination and classification testing. Alaboratory
testing programme, consisting of natural moisture content determination, grain size analyses and
Atterberg Limits tests, was performed on selected representative soil samples. The soils
encountered in the boreholes are either water-bearing sands and silts, or very stiff to hard clayey
silt glacial till. Itis considered impractical, nor necessary, to obtain “undisturbed” samples of these
soils. As such, triaxial and direct shear box tests were not carried out as part of the laboratory
testing programme. The results of the laboratory tests are presented on the appropriate Record
of Borehole sheets, and summarized on Figures 1 to 7.

4.0 SUBSURFACE CONDITIONS

The current investigation consists of four boreholes to supplement previous boreholes. The
approximate locations of all current and relevant previous boreholes are shown on Drawing No. 1.
Co-ordinates and elevations of the current boreholes are shown on the Record of Borehole sheets.

In Borehole 1, a thin veneer of topsoil overlying some sand and gravel fill was found within shallow
depth below ground surface. Sandy silt grading into sand and silt was encountered below the fill
to about 9 m depth, below which a fine sand stratum was encountered to about 20 m depth.
Groundwater level was measured at about 5 m below ground surface. In Boreholes 2 and 3,
topsoil and fill overlie clayey silt glacial till which extends to a borehole termination depth of 11 m.
In Borehole 4, topsoil and fill immediately overlie sandy silt till which is underlain by sand to silty
sand, changing to clayey silt glacial till at depth.

Details of the subsurface conditions encountered in these boreholes are presented in the Record
of Borehole sheets, Enclosure Nos. 1 to 4. The following paragraphs are intended to complement
and summarize this data. Records of relevant previous boreholes are included in Appendix B.

41  TOPSOIL AND FILL
Topsoil of thickness ranging between 0.05 m and 0.15 m was encountered in all four boreholes.

Sand and gravel fill was encountered, below the topsoil, in Boreholes 1 and 4,to 1.5mand 0.5 m
depths, or Elevations 136.6 and 169.8 m respectively. SPT ‘N’-values ranged from 11 to 52 blows
per 0.3 m penetration indicating variable density of compact to very dense, although the high value
may be attributed to cobbles encountered. A grain size distribution curve of a sample of this fill is
shown on Figure 1. The analysis indicates 42% gravel, 44% sand and 14% silt and clay.
Measured natural moisture contents ranged from 5% to 9%.

Clayey silt fill was encountered, below the topsoil, in Boreholes 2 and 3to 1.1 m and 0.7 m, or

o
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Elevations 174.2 and 172.7 m respectively. SPT ‘N’-values ranged from 13 to 27 blows per 0.3 m
penetration indicating a stiff to very stiff consistency. Measured natural moisture contents ranged
from 8% to 15%.

4.2  SANDY SILT

Deposits of sandy silt, trace to some clay were encountered immediately below the fill at a depth
of 1.5 m (Elevation 136.6 m), and at about 20 m depth (Elevation 118.8 m) in Borehole 1. The
sandy silt is 1.6 m thick at shallow depth, but was not fully penetrated near the bottom of the
borehole, at a depth of 23.5 m or Elevation 114.6m. The measured ‘N’-values of the sandy silt
varied typically between 19 and 25 blows for 0.3 m penetration, indicating a compact condition.
A high value of 49 blows at shallow depth in Borehole 1 can be attributed to the cobbles
encountered, whereas a very dense zone (‘N'-value of 63 blows) was contacted at about 21 m
depth. Grain size distribution curves for two samples of this soil are presented on Figure 2. The
analyses indicate 0 to 1% gravel, 23 to 35% sand, 62 to 67% silt and 3 to 9% clay. The measured
natural moisture contents ranged from 13 to 22%.

4.3 SAND AND SILT

Sand and silt was encountered from 3.1 m to 8.7 m depths, or Elevations 135.0 to 129.4 m, in

Borehole 1. This cohesionless soil is typically a mixture of fine sand and coarse silt. Measured ‘N’-

values generally ranged from 30 blows to 61 blows per 0.3 m penetration, indicating dense to very

dense condition. An occasional ‘N'-value of 16 blows indicated the presence of a compact zone

at the top surface of this deposit. Figure 3 shows grain size distribution curves of two samples of

this soil. The analyses indicated 55 to 60% sand, 40 to 45% silt with no gravel or clay. The

measured natural moisture content ranged from 6 to 25%. The relatively large increase in moisture

contents corresponds to a soil colour change from brown to grey at about 5 m depth, which is also -
consistent with a measured groundwater level of 5.7 m (Elevation 132.4m).

44 SAND

Below the sand and silt, in Borehole 1, is an extensive deposit of fine sand with some silt. This
sand extends from 8.7 m to 19.3 m depth, or from Elevation 129.4 to 118.8 m. Measured ‘N’-
values generally ranged from 34 blows to 88 blows per 0.3 m penetration, indicating dense to very
dense condition. An occasional ‘N’-value of 20 blows indicated the presence of a compact zone.
Figure 4 shows grain size distribution curves of two samples of this soil. The analyses indicated
82 to 85% sand, 15 to 18% silt with no gravel or clay. The measured natural moisture content
ranged from 16 to 22%.

45 SILTY SAND

In Borehole 4, a silty sand interlayer was encountered within the glacial till, extending from4.4m
to 6.9 m depths, or from Elevations 165.9 to 163.4m. ‘N’-values were measured or inferred to be
greater than 100 blows per 0.3 penetration, indicating a very dense condition throughout the layer.

e
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Figure 5 shows the grain size distribution curve of a sample of the silty sand, indicating 2% gravel,
71% sand, 21% silt and 6% clay. Measured moisture contents range from 6 to 9%.

46  CLAYEY SILT (GLACIAL TILL)

A glacial till deposit comprised of a clayey silt matrix with sand and trace gravel was encountered
below the fill in Boreholes 2, 3 and 4, until termination of all three boreholes at about 11 m depth
(or Elevations 164.4, 162.5 and 159.3m, repectively) . Water-bearing sands and silts interlayers
were contacted within the till in Boreholes 2 and 4. Measured ‘N'-values ranged from 15 blows to
over 100 blows per 0.3 m penetration, with a majority of the values greater than 30 blows. These
values indicated typically hard consistency with some very stiff zones.

Figure 6 shows grain size distribution curves of six samples of this soil. The analyses indicated 1
to 5% gravel, 24 to 57% sand, 31 to 53% silt and 7 to 23% clay. Atterberg limits test results, as
shown on Figure 7, indicated that the clayey silt matrix is of low plasticity with liquid limits ranging
between about 13 and 21%, and plasticity indices ranging from about 3 to 9%. The measured
natural moisture contents ranged from about 6 to 12%. Occasional higher values are attributed
to the wet cohesionless interlayers.

4.7 GROUNDWATER CONDITIONS

Groundwater conditions in the open boreholes were observed during the drilling and on completion
of each borehole.

Groundwater was encountered during drilling at about 6 m depth in Borehole 1. A water level at
5.7 m (Elevation 132.4 m) was measured in the piezometer installed in Borehole 1, some two
weeks after installation. Free standing groundwater was not encountered in Boreholes 2, 3 and 4
on completion of drilling. In Borehole 2, however, samples of the interlayering sands and silts were
wet.

Water levels in the piezometers were taken on October 25, 1999 (Boreholes 1 and 2) and on
November 9, 1999 (Boreholes 1, 2 and 4). The highest groundwater level may, however, be
inferred by the location at which the soil changed from brown to grey colour.

It should be noted, however, that the groundwater at the site will fluctuate seasonally and can be
expected to rise during the spring months or in response to heavy rains.
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50 CLOSURE

The Limitations of Report, as quoted in Appendix A, is an integral part of this report.

Sincerely,

Eric Y. Chung, M. Eng., P. Eng.
Designated MTIO Contact.

AD
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AGRA

LIMITATIONS OF REPORT

The conclusions and recommendations given in this report are based on information determined
at the testhole locations. The information contained herein in no way reflects on the
environmental aspects of the project, unless otherwise stated. Subsurface and groundwater
conditions between and beyond the testholes may differ from those encountered at the testhole
locations, and conditions may become apparent during construction, which could not be detected
or anticipated at the time of the site investigation. It is recommended practice that the
Geotechnical Engineer be retained during construction to confirm that the subsurface conditions
throughout the site do not deviate materially from those encountered in testholes. The benchmark
and elevations used in this report are primarily to establish relative elevation differences between
the testhole locations and should not be used for other purposes, such as grading, excavating,
planning, development, etc.

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

The comments made in this report on potential construction problems and possible methods are
intended only for the guidance of the designer. The number of testholes may not be sufficient to
determine all the factors that may affect construction methods and costs. For example, the
thickness of surficial topsoil or fill layers may vary markedly and unpredictably. The contractors
bidding on this project or undertaking the construction should, therefore, make their own
interpretation of the factual information presented and draw their own conclusions as to how the
subsurface conditions may affect their work. This work has been undertaken in accordance with
normally accepted geotechnical engineering practices. No other warranty is expressed orimplied.

Any use which a third party makes of this report, or any reliance on or decisions to be made based
on it, are the responsibility of such third parties. AGRA accepts no responsibility for damages, if
any, suffered by any third party as a result of decisions made or actions based on this report.
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NELANTMENT OF iGHwWAYS - ONTARID
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s| | S| « . b , : WATER CONTENT — ¥ b
=] = w | 9 |SHEAR STRENGTH P.S.F. T w w 3@
ELEV. . g 1w ~ [ e ® w REMARKS
—— DESCRIPTION - o w > o
ODEPTH q F3 > x >
4 I B B R WATER CONTENT % Y
.J vel a a “ P.C.F.
v v,
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, . _ 570
o l aa a ’ .
; . ) ] = ..
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y= o : a3 2 E R A AN A
TERSPP 8 560 b AR . Klev, 5620
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OEPANTYMENT OF HIGHWAYS - ONTAKID

MATERIALS 8 RESEARCH DIVISION RECORD. OF BOREHOLE NO. 2 FOUNDATION SECTION

s08 _64=P=40 LOCATION R.c:; “altom !Nxo %l ?& Side Btwn Yonge & Bayview ORIGINATED BY ____ W W.K,
w.p 252-0)=2 = BORING DATE _. i * _May 1L, 1964, ' COMPILED BY W.l.K.
0ATUM _270.0 BOREHOLE Tvre _Peagunsylvania Drill CHECKED 8Y __M.D.
SOIL PRGFILE SAMPLES OYNAMIC PENETRATION RESISTANCE LIQUID LiMIT wy
—_— T TR : ———— . |8Lows/fsoT PLASTIC LT wp .
5 | tg| 4 R A R A \ WATER CONTENT — - ¥ x b
al| x i | = | & |[SHEAR STRENGTH P.S.F. wp - w, 39
ELEV. : W ow S ——————y ® 5
OEPTH | DESCRIPTION 2l F1 ¢! 4 > & | REMARKS
el 3| -1 3| 4 WATER CONTEN % Y
[ w
.iZQ.._O_&m&nL - , @ P.C F.
Sandy t. !
567.0| Fill . i
[ 200,00 =
4.0 133112

Clayey silt with Saad
stiff to hard.
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2.5| End of borehole,
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WILLIAM A. TROW & ASSOCIATES LTD. oRAwING No _9
J838
’-vc INVESTICATIONS - SO MECHANICES CONSULTATION LEGEND PROGIELCTY MO ____3_._
PENETRATION RESISTANCE - NATURAL MOIBTURE CONTEINY L
.. 1+ 0.0, BPLIT TUBK t AND LIQUIDITY INOER X
W 2- 1.0. SHELBY TURE H4—o—a—¢ ATTERSERG LIMITS
2 DIA. CONE LIQUID LIMITY —e
SHEAR STRENGTH PLABTIC LIMITY —
R, . UNDRAINED TRIARIAL SAMPLE TYPE
Ji niieons Locanon. 300 Deghy 1. At oveneunoew Pressuns @ s 00 seurtuse. — .. . - B
p “:fcm.l CLEVATION UNCONFINED COMPRESS:iON .. 2° 1.0. SHELEY TUBK ... _. . a
sarvm fSee Hols 1. VANE TEST AND SENSITIVITY (814 2- O.0. SHELEY TUBE I
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.'-“ w.av | ogrrne 10 SLOWS/F T anD YR Uit
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L LAT | l~eleyay at about 9 £, 10 SRR ENUTHTT H e
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* % .T oW by
| | vl 30 BHEERH S )
s v-v-J-« 4}—41 Jr '4-4 ‘¥.i 1111 Xa - . &.‘-1
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A sempletien, Tl at 18.0 f1., ppen fo 19t 11 M ITH LAY | 1 R HHE
_also after 4 days, 8 days end 1) o| 20 HL O Y 5y BHE A H S
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WILLAM A. TROW & ASSOCIATES LTO. . oaswina we 6
’ LEGEND PROIECT "'-—ﬂ”_'

SITE VERTIGATIONS SO MECHANICE CONBULTATION

PENEITPATION RESISTANCKE NATURAL MOISTURE CONTENT xLl

2° 00 #P'Y YUt ——O—O— AND LIQUIDITY INOER
2150 SNELUY TUBE H—p—t—t ATTERBERG LIMITS

« 3
»ne
I rnoILCT !z. Qi & Y& Street Interchange 1 O1a cowt LIQUID LiMT —e
LOCATION Paranto, Ontarie SMCAR STRENGTH sLABTIC LIMIT —
i HOLE LOCATION S0 Dwg, 1. w:‘:‘;:r”:.-%\::;::':nuuu [ ] :‘::L:’B"':‘" (]
’ wort mevation 211s2 f8 nee : 1 10 enciay tuet— e — 8
patum See Bole §. VANE TEST AND SENBITIVITY 18 & s 00 swenay st W
PANETRALION AESISTANCE 280 PT LD NMATURAL MOIBTURE CONTENY sAaMMmE nhfum
l svuon SOIL BEICRIPTION .,:?' o:::'n 0 i %° u.ol:o o ar vu.::: Vit 'A":: w‘:rc::u
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3 o e * o - . [N RN} o T N P I B e AR
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WILLIAM A. TROW & ASSOCIATES LTD. onawing wo .1 !
SITE INVESTIGATIONS - 6JIL MECHANICS CONBULTATION LEGEND PROJECY NoO ___.1838_ l
]
PENETRATION RESISTANCE NATUAAL MOISTURE CONTENT Lt i
2- 0.0, SPLIT TUSKE AND LIQUIDITY INDEX X
sontnont o8 2° 1.0, SHELSY TUBE  f—p—tgit ATTERSERG LIMITS
rnoszcr. DY 401 & Yonge Street Intexrchange 2° OIA. CONE LIQUID LINTY -—o
PLASTIC LIMIT .
Locarion_ Yoronto, Ontario SHEAR STRENGTH —

SAMPLE TYPE

OLE Ses h‘.—1. UNDRAINED TRIAXIAL °®

LOCATION. AT OVERSURDEN PRESSUART 2~ 0.0. SRUT YUBE oee e e - .

. “OLE ELEVATION m°1 £4. UNCONFINED COMPRESSION .. s 10, sumey vueL.. - — ... @
oatTuM See Hele 1. VANE TEST AND SENSITIVITY 181 - 3- 0.0. SHELBY TUSE o — - 8

PENE: \TION RESISTANCE :::":I'L'. NATUAAL MOISTURR CONTENTY
sYMBOL SOIL OESCRIPTION retr | seer z0 40 oo &0 nuao::: LisaTe ‘::: v:::o.:u
BHEARN STAENGTH (X X4 % OAY wEiant \ we rCc.F
Ground Surfsoe
B 'P-'I'-;'- —sand & gruvel - highway shoulder 8.7) 0 HH JLL $ 14 -
TEL e sy, o ol vodota, T i -
15<0 o [HEEAT T
.;/cum SANDY SILF TILl~very dense, H -t T T T 13 882
'_ ;,’/ oxidised drown with fine to 9. T 10 F.r; }"ﬁ_l{_ur T fir 853
Ple{oomrse ot prtings o R IN T R
b . Mr—‘-to—-—to e ot - r : . - 434 -
"’j«-w below ~ 14 ft. su Dadls niuabe - 1
' AT ) T TR I
[Pty ety berow 18 £0 - 2o EEFEEE ° 833 1
P e
oA 5507 1 + 4 oy " i 44 336
\ oV H-Y|8AND-dense, wot, fine to med. sand ~ : paulns 1 on
St ’34 i 444 L It
| '..f-,,xnt fow £ine m%‘lm. .1 ::'i JL‘? —E*_-; 1t 4 t l
30 FR
tloiu: 1) Hole aungered & uncased %o full ‘;‘L *_Z_i;_%‘;, 1 - T !
- +4 ST TR i o -+ 4 -4 b+ 4
2) At completicn, W.L. at 23 f%, to % it 4 } - \
After 5 hre., W.L. at 20,5 £$. " |* S T H - . :
" 29hre., " " 15.5ft."|" TT ?l?'jl A BH & ‘
DB, ¥on 2. HEH T ' |
Y} * +4- e - - + I P [y RGN oy By B9 -
mctoenins. Shhoni? anttatdy e bk SRR ) i hon nienst |
$Welie at & q 11 - ' ben M -+ :
atively slow inidl 50 believed to indiocete xinor see fron sand seams noted in the
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WILLIAM A. TROW & ASSOCIATES LTD. ' ‘ onamine wo 10

SAND-wet, grey, eilsy fine sand. ;:;:; 11

[ CLAYSY STUP-grey, vweorp o310 to hardd

.
-

i
)
SITE INVESTIGATIONS SO WECHANICS CONBULTATION LEGEND PROIECT wo 38} . ;‘
PENETRATION RESISTANCE NATURAL MOISTUNE CONTLNT L :
- oL Ut TUSE AND LIOIINITY 1NDLE X !
& o 9 2510 SHELEY TUSE —o—4—8 ATTERGENG LIMITS i
raoILCT Bry. 401 & Yonge Street Interchange 2 DIA Cong P L1910 LT —e N
Toronto, Ontario SHEAR STRENGTH moaBzIC Lr? —
k“"'“—- aArmT 18A ! ‘ 'c
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avescn SOIL BESCRIPTION :::v' °::"'" 20 *o so u.‘:o"."' “'“'::: R "':: '\:::" '
l-unLu".m;vu L3 X4 N pay wliunt ne ecr |
Oround Surface 8
P ot o b et o | ° ETRTTIOETIE BT N
o BPEESEY W .o FESE I I H ‘
| Blcarer suny sne mU-tree, L ST R s 1 :
L |exidized, very stiff to hard, Y111 - PR el i
- ’ SERRSDRREE| SRNE N 1 S04 I SEEEE ERRAE R
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T L DI R D £
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//.V B PO SO T l 1
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E - 40 ' bl
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BOREHOLE

cnmnt ONTARIO OLPARTMENT OF MIGHWAYS vItnoot o0 wewra. AUGERING vt renm wy '3
wsonet  HWY. ® 40t COLLECTOR ROADS L aMLIEE U1 REIRRY ¢
D ation  HOGES HOLLOW , TORONTO LA AUG 30 1962
Ualim GUEVATION 9602
. e — — I I—
{_ SAWFLES TAtet oIS Y
ATRATH R ATLON . ¥ 0 o .ot toeetpns 4L
g :. 3 g ; { } redemmden —d " ~ " vimarcy
= . %0 [ e
i v o : - L3 ,‘ ”"ii e AR AV te PR
L 2
- ,‘ L 1 1 A i i 1 1 -
0 ] i T
GRAVEL , SANO FILL l
e L p——et o= 4+ —A
S 1 f';\ ' ss | 23 °
At
w4y
o
BROWN OAMP HARD )-l'{ 2 |88 | &
SANDY CLAYEY -q{_g;{
09  sur N 4 i 3 |88 | 4e °
i
#Z 4 ss | rap” ® .
(2 & i
_‘, -3
9 9 &l 8 | 88 | e o
25
- ll
b
20 1 GREY DAMP 2 ‘| 'y ss 80 ”
HARD SANOY 0}
opad i
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™L :
it
291 ; 7 | ss | e o
e | ss | e9 °
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|
R o ——he el e R B e v A.J__.._ — e = —_— e
: [ . - ) . ware VM . LS A
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GEOTECHNICAL DATA SHEET FOR BOREHOLE . 12 .

oue suimna no 279018

clunt”  ONTARIO DEPARTMENT OF HIGHWAYS MITHOD! O RONING  AUGERING ‘e
seONCY HWY. © 401 COLLECTOR ROADS VIAMETER OF BOVEIINE .B tHaiGsurt MO
(OCAON.  HOGGS HOLLOW, TORONTO LA AUG 31 1962.
DATUM (LIVATION 399.2
E— .
; PP
§ SAMPLIS th;::::u:dl:::v:mru O IIACY
STRATIFICATION T U . - R n “© #0 0 o woter gontent %
E * DLICRIPIION ¥§ E ] i n v u fmanes
s (134 SHEAR S101%IH Tos-sa ——t
had 1‘ 4 i L i ) 1 1 1 1
r O
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2 | ss | se d
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e
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5 1 s | ss |08 o
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e i, .| 88 36 o
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H 4 8 £ ] ¥ ‘ (-]
%
i
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GEOTECHNICAL DATA SHEET FOR BOREHOLE . |3

oun amacy no 2018

CLENT ONTARIO DEPARTMENT OF HIGHWAYS VITHOOE OF BORING, WASHBORING o N 1)
rrONCT. HWY. @ 401 COLLECTOR ROADS COAMTILI i e 2" INCLOSUN NO
LOCATION HOGGS HOLLOW , TORONTO A SEPT 7.1962
UATUM LIEVATION  830.7
e —re————————d
§ SAMPLES l‘lNl::::n:.!:':?lAml NN Y
STRATIFNICATION 3 § - ¥ v o R %0 o o o -ter Contet
OESCRIPTION _t_ﬁ ’ E i t ';‘__o“___;' REMARCS
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GEOTECHNICAL DATA SHEET FOR BOREHOLE . 29
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SEPT. 24.1962.
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GEOTECHNICAL DATA SHEET FOR BOREHOLE . 3l

ove mrmnce wo. 8-0°1¢
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GEOTECHNICAL DATA SHEET FOR BOREHOLE . 92. .

ous strirence wo 2-0-18

CLen. ONTARIO OEPARTMENT OF MIGHWAYTS : MIHO0E OF BGOING:  WASHBORING
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e
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GEOTECHNICAL DATA SHEET FOR BOREHOLE . 35 .
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.0 SPLIT BARREL
SAMPLER TO PENETRATE 0.Jm INTQ UNDISTURBED GROUNO IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

FREELY A DISTANCE OF 0.76m FOR PENETRATIONS OF LESS THAN 0.Jm N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUQUS PENETRATION OF A CONICAL STEEL POINT [ SImm O.0 60° CONE ANGLE ) DRIVEN BY 475 |

IMPACT ENERGY ON "A° SIZE DRILL RODS.

ADVANCE OF THE CONICAL POINT INTQ THE UNDISTURBED GROUND

SOILS ARE DESCRIBED Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS

THE RESISTANCE TO CONE PENETRATION 1S MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m

[ ey tkPa) 0-12

12 -25 25 - 50 $0 - 100

100 - 200 >200

VERY SOFr

SOFTr FIRM STIFF

VERY STIFF MNARD

[N (BLOWS/0.3m}| 0 - $

5-10 10- 30 30 - 50

>50

VERY LOOSE

LOOSE COMPACT OENSE

VERY DENSE

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

MOOIFIED RECOVERY:

[ RQO{%} 0 -25 25- 50 50 - 75 75 - 90 90 - 100
VERY POOR POOR FAIR GOooo EXCELLENT
JOINTING AND_BEODING :
SPACING 50mm 50-300mm| 0.Jm - 1m | Im- Im >3m
JOINTING VERY CLOSE CLOSE | MOD.CLOSE} wWI10E VERY WIDE
8EDDING VERY THIN THIN MEDIUM THICK VERY THICK

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

SUM OF THOSE INTACT CORE PIECES. 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE RQCK QUALITY DESIGNATION {RQ D), FOR MODIFIED RECOVERY, 1S :

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING -

MECHANICAL PROPERTIES OF SOIL

SS SPLIT SPOON TP THINWALL PISTON m, kpg"!
WS  WASH SAMPLE [+ 1) OSTERBERG SAMPLE Cc 1
$ T SLOTTED TUBE SAMPLE R C ROCK CORE <, 1
8BS BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY Cq 1
€S CHUNK SAMPLE P M Tw ADVANCED MANUALLY <, mi/s
T W THINWALL OPEN F S FOIL SAMPLE 2] m
' T, 1
STRESS AND STRAIN U ”
v, kPo PORE WATER PRESSURE L8 kPa
N ' PORE PRESSURE RATIO A kPa
T kPa TOTAL NORMAL STRESS 5 kPo
T’ kro EFEECTIVE NCRMAL STRESS ¢’ kPo
4 kpa SHEAR STRESS ’ -
g, .9,.0, kea PRINCIPAL STRESSES <, kpa
€ % LINEAR STRAIN by -
€,.€ € % PRINCIPAL STRAINS o kpa
3 kpa MCOULUS OF LINEAR DEFORMATION T, kpa
G kPa MCDULUS OF SHEAR DEFORMATICN s, |
7 1 COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
B, kg/m’ DENSITY OF SOLID PARTICLES e 1,% vOID RATIO
Ys kN/m® UNIT WEIGHT OF SOUD PARTICLES n 1.% POROSITY
s, kg/m® DENSITY CF warleR w 1.%  WATER CONTENT
Y, kn/m' UNIT WEIGHT OF wATER S, %  DEGREE OF SATURATION
P kg/m’ DEnsITY OF sOIL w % uauio umi
4 kN/m UNIT WEIGHT OF SOIt w, % PLASTIC LImIT
A kg/m’ DENSITY OF DRY 50iL we % SHRINKAGE LimIT
)é kn/m’ UNIT WEIGHT OF DRY SOIL b % PLASTICITY INDEX = W - W,
Bar  kg/m’ DENSITY CF SATURATED SOIL I 1 LIGUIDITY INDEX * %
Yigr YN/m’ UNIT WEIGHT OF SATURATED SOIL '» " - w
P’ kg/m' DENSITY CF SUBMERGED SOIL e 1 CONSISTENCY INDEX: L|,,
Y’ kn/m) UNIT WEIGRHT OF SUBMERGED SOn L 1% VOID RATIO IN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDE X

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOUDATION
ORAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COMESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

y
SENSITAIVITY = T

r

e ., !.% VOIDRATIO IN DEeNSEST seurs
g ! DENSITY INDEX x?'-':f-x’-‘-fm
o] mm GRAIN DIAMETER

O, mm  n PERCENT - DIAMETER

¢, ! UNIFQRMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
a  ms RATE OF DISCHARGE

v m/s DISCHARGE VELOCITY

! | HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  knw/m’ SEEPAGE FORCE
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND & GRAVEL,some silt FILL

SAND GRAVEL
CLAY & SILT Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION (Metric)
| 73 4 10 N0 00 Tun  Sun  Xum @0 LBem 23 om  190nm  YSwm  630mm

wo Sum| 106 Hum  4%um | 850um 2.00mm 4 75mm 132mm | 265mm 53 0mm 75.03m

) / 10

80 / 20

4
) / R
4
/
(&) 80 / 0 8
z L z
a e <
& g _~ g &
s ] LEGEND =
S T BH |SAMPLE] SYMBOL &
g v vt e
P BH ss2 | —————
d
¥ /’A ]
/
2 A 8
///

10 )

0 100

| 73 45 10 DN M MW M M 0% H N N 16 108 4 Wyr oy v oy oy

MINISTRY SIEVE DESIGNATION (Imperial)
1
GRAIN SIZE DISTRIBUTION FIGURE No

@ AGRA W P 48-99-00




UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine [ Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION (Metric)
| 23 4s 10 N 0 0D Twm  Sm Mun  Wun  Lw 2% 95mm  190nm  V5mm  630mm
- S3um| 106 Bum  4sum | 850um 200mm 4.J50m 132mm | 265mm 530mm{ 75.0mm
1// //‘—-—‘ 0
LT
) / - )
/
/V
80 / 20
17
) A1 »
[
S o A L g
? / [ S
< f / N
[a x
= / P+
Z ’ LEGEND z
o / / BH |SAMPLE| SYMBOL &
g / / BH1 s | — |V &
A )2 BHI | SS17 | — — — —
30 / '/ 70
// V
/f
0 ,/ — - 8
/[/ <
L LT
0 —— ,/"A )
0 17 100
| 73 45 10 N0 070 W M W0 600 0 N 2 B 108 f Ve Y v oy Ty
MINISTRY SIEVE DESIGNATION (Imperial)
A 1cra GRAIN SIZE DISTRIBUTION VFV'GgRig’Ogg —
SANDY SILT, trace clay




UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine [ Medium | Coarse Fine | Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION (Metric)
1 2 J 45 10 20 9% 154m 150Lm J00Lm 600Lem 1.18mm 2.36mm 9.5mm 19.0mm J15mm  63.0mm
. Syum | 106 Xum  Bum | 850 200mm 4T5mm 132mm | 265mm 530mm 75.06wn
,/
/
%0 10
I/
m | :
|
10 } ki
]
T
2 ® ! 0w 9
a / =
< [ &
_ I
Z LEGEND z
2 BH |[SAMPLE| SYMBOL 2
g v BHY s | ———— | ¥ d
BHY 9 | — ———
R 0
) / )
10 v/ 90
|/
L p,
0 = N 1
1 23 4s 10 NN 00 W M M 0% O 0 N 6 108 4 ¥y Oy o ayr vy
MINISTRY SIEVE DESIGNATION (Imperial)
Fl
A rcra GRAIN SIZE DISTRIBUTION WGgRE4§'°9§ =5
=¥ SAND & SILT




UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine [ Medium | Coorse Fine [ Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION (Metric)
| 73 4 10 NN 00 Tum  Sum Mun  @un  Lisw  2%mm 9Som 190w MSom  G30mm
mo Sum| 106 Blum  425um ) 00mm 4.75mm 132om | 265mm 530mm 75.06m
% III 10
) { 0
l
[
|
10 T ]
i
Q 1/ 0 ;
7 // , 2
2 /] "
z / LEGEND =
% . BH [SAMPLE| SYMBOL o g
a / BH1 SS12 —_— a
. // i | s | ————|
//
x /! "
t
/|
10 ﬁ/ 90
/
-l oy ‘4
0 - 100
| 7 3 45 10 NN 0 M M M 0 0N 0 0 H B 108 f W e oy 3
MINISTRY SIEVE DESIGNATION (Imperial)
A rora GRAIN SIZE DISTRIBUTION VFV'G;JRE4QOQ;* =
= FINE SAND, some silt




UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT Fine | Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION (Metric)
! 13 45 10 N X 0N Bum  1Sum Xum  G0um  LBem 2% 95 190mm  5wm  630mm
" S3unm | 106 Mun 4%um | 8 200mm 475mm Bom | %sen | S5ten] Ts0om
l//—/
0 // ol 10
0 ' 2
1 %
[&]
LZD 50 - // 0 Y
[72] . <
< / L
o 84
e 0 I
z [ | LEGEND =
e / BH [SAMPLE] SymBOL | =~ &
g / B4 | s | ————— o
. 4
' /
% "
)4
0 B 8
///
10 —=1T] 9
S
0 100
1 ? 3 45 10 N % 0 W W W 0N £ N B 6 108 4 YT ye T o wyr r ¥
MINISTRY SIEVE DESIGNATION (Imperial)
F
A rcra GRAIN SIZE DISTRIBUTION s
= SILTY SAND, trace clay |




UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
AY ILT . . .
CLAY & SlL Fine [ Medium | Coarse Fine [ Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION (Metric)
1 2 3 4s 10 N0 0% T Sum  Xun  @un  UBwm  23m 5em  190mm S 630mm
Sium| 106 Boum  Qum | 80um 2 00mm 4.75mm 1320m | 265mm | 530mm| 750mm
100 T —1- 0
. e st L |
) Al =1l 10
R 928 g5
)P a7l
/// /.'7,
G A A 0
."// .,4;/' //
) 717 ,///' ‘ )
I l// A /
AN/ / o
g o T A7 4 vy
2 1 Ly )4 ‘ z
& o A / 0 =
7 7T T 7
z parzantayd 4 LEGEND =
g . LA A / BH |SAMPLE| SYMBOL 0 %
” 7 7 4
a P //:/~ ’/:‘/ / BH2 SS6 o
WAy / B2 | S| — — — —
b)) R~ 1
P gk’ Bi BH3 83 | —— —
] -~ : 7 — — —
0 ‘//{’;// L BH3 558 °
g% L ] BH4 ss4 | -———-
=T 1 1[] . B4 | ssi4 | —  ——
10 = %
- ’/
0 100
| 73 45 10 N0 0 M M W 10 K0 0 N N 6 108 f WY Yt oy 7y
MINISTRY SIEVE DESIGNATION (Imperial)
GRAIN SIZE DISTRIBUTION FIGURE No 6

w P 48-99-00

& AGRA CLAYEY SILT (GLACIAL TILL) l
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) BH SAMPLE | SYMBOL
= BH2 553 +

20
BH2 SS6 "
Bz | ssi o
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- - BH3 SSB v
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OTHERWISE SHOWN.STATIONS

wniowmes - wres. | W.P.  No. 48—99—00

HaY 401 SHEET
BORE HOLE LOCATIONS FOR
HIGH MAST LIGHTING POLES

5 METRIC
: mjor unumerres weess | CONT. No. @

\ AGRA Earth & Environmental Ltd.

i
@ KEY PLAN
} N.T.S.

LEGEND

Bore Hole (Current Investigation)
Bore Hole (Geocres 30M14-121)
Bore Mole (Geocres 30M14-122)

POD®

Bore Hole (Geocres 30M14-126)

No | ELEVATION| o SO-ORONATES

BH1 138.14 | 4 845 672 | 311 900
BH2 17529 |4 846 132 | 312 158
BH3 173.34 | 4 846 067 | 312 13
BH4 170.34 | 4 845 331 311 625

~NOTE-

The .boundaries between soil strota have been established
only ot Bore Hole locotions. Between Bore Holes the
boundories are assumed from geological evidence.

N 4 845 300[

NOTE: The plete foundation ivestigotion ond dess * for
this project ond other related d s may be ined ot the
Engineering Moteriais Office, D i a v inad

this report ond reloted documents is specifically excluded in
occordonce with the conditions of Seclion GC 2.01 of OPS Gen.Cond.

8 100m [+] 100m Qm——a

o m DESCRIPTYON

- NOTE: Bore Hole bocations ore approximot WY To 407 BT

= REF Hwy 401 SUBM'D_SP CKED AD | OATE Oct.,1999 SITE
RAWN MA_JCHECKED OWG |}
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ENCLOSURES



QAG RA Foundation Design

Enclosure # 1

—
RECORD OF BOREHOLE No 1 1 OF 1 METRIC
wWe. 48-99-00 LOCATION N 4845672 E 311900 ORIGINATED BY DT
oIsT HWY 401 BOREMHOLE TYPE _ Hollow Stem Augenng COMPILEDBY _ Ma
DATUM _ Geodetic DATE 12 October 1999 CHECKED BY SP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
« - 2 RESISTANCE PLOT{ pLasTic NATURAL |10 [ REMARKS
=92 O umit - MOISTURE “get &= z 2
51« o IS8 @ 20 40 60 80 100 CONTENT z8 R
= 3 = z w, w W, IN SIZE
ELEV DESCRIPTION 8| @ | 328l 2 [SHEARSTRENGTHKPa D 2 | oistriBution
DEPTH S{S| | 5|38 < |o UNCONFINED  + FIELDVANE Y %)
ElZ 2 |29 U |e quckTRIAXAL x LaBvANE | WATER CONTENT (%)
138.1 R 20 40 60 80 100 10 20 3 _kN/m* |GR SA SI cL
0.0 grg\i:: TOPSOIL :'.E: 1 ss 28 ©
Sand & Gravel FILL e / o 42 44 (14)
trace oxidized stains X4 2 | s§ 52 /
136.6| moist o ¢ nferred
1. ) o nferred cobble
S gr:’y‘gryovsv:\u 113 ss 49 / at@1.4m depth.
some clay, trace gravel ]| / 136 ° 1t 23 67 9
dense to compact 4] ss 19 “
135 of Mot I § o
o
3.1] brown 13
SAND & SILT {S1SS|% WV R o 60 4
dense to very dense V1 0
. 6 | SS 51
moist 1 134
...... ¢ o
7 SS 61 %
grey
wet X/
j 132 o
81| sS 36 %
V]
V|
/] ; o 0 55 45 ©
30 -
bl B A 130
129.4 1
8.7| grey %
fine SAND I <]
some silt SS 70 /1
dense to very dense % V4
moist to wet % 128
%
% °
ss | 4 [} [/
1 Vi
1 V]
[ ; 126 a 0 82 18 0
SSs 56 /
V]
S %
%
o
compact ss | 20 V) ; 124
-------- %
[
V1 °
14 ss | 88 14
1V
1] 122
1 V] o 0 8 15 0
15) ss | 49 [4 1A
1
LA
V1 ; 120 S
16 { SS 34 ;
118.8 I
19.3| grey - "
SANODY SILT to SILT AN o 0 35 62 3
some sand. trace clay i 7] sst 25 fldg- 118
compact
most to wet ;
]
o
verydense |1l gt ss | 63 '
e TH g 116
[
1146 191! 8§ 22
235 END OF BOREHOLE
Water Level in Piezometer:
Oct.25/99: 5.7m depth
Nov.9/99: 5.7m depth
Etev 132.4m

+3 3. Numbers refer to

%
Sensitivity o STRAIN AT FAILURE



B AGRA

Foundation Design

Enclosure # 2

W.P. 48-99-00

DIST HWY 401

DATUM __Geodetc

RECORD OF BOREHOLE No 2

LOCATION

N 4846 192 E 312158

1 OF 1 METRIC

ORIGINATED BY DT

BOREHQLE TYPE _ Solid Stem Augering

13 October 1999

COMPILED BY MA
CHECKED BY sp

compact, wet

164.4

2| SS | 50/10}

SOIL PROFILE SAMPLES | & w [SYRAMIC CONE BENETRATION
w z puasTic NATURAL | 1qui0 = REMARKS
E2 o umT | MOSTURE  “rpgl = &
51 « o |$8 2 20 40 60 80 100 CONTENT z2 N
= z w, w W, GRAIN SI1ZE
ELEV gly| w| 3 |a5l & [sHEARSTRENGTHKPa » . z
L DESCRIPTION {2l e 2|Z29 E L DISTRIBUTION
DEPTH S|3| F | 3|38 < |0 UNCONFINED  + FIELD VANE Y (%)
1z 2 {EC @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
1753 w 20 40 60 80 100 10 20 30 GR SA SI CL
Ry g s | v
Clayey Sitt. some sand FILL [
174 21 some polyethilene fragments 2] ss | 3 [ v oc
1.1} grey brown % 174
CLAYEY SILT ss lsom8 1 V] ol
with sand. trace gravel 3 S 1]
occasional sand seams /1 d
hard 4| ss {e228 ] V]
dry to maist v /
(GLACIAL TILL) - _— % °
[/ 172
L/
s ; ; o —i 3 29 49 19
grey 1 V] o
moist 7 1 55 [son4 ] V1 Note: There is no
% sample No8.
111 170
.A / P
2] 9 | ss |s221}]
fine to medium Sand 168
trace gravel o0
compact, wet 10| SS 19 - s
Sity Sand,trace cl P *—1Y 4 24 49 23
ity Sa nd 1| ss| 3 166

10.9| END OF BOREHOLE

Water Level in Piezometer:

Oct.25/99: 6.8m depth
Nov.9/99: 6.7m depth
Elev.168.6m

+ 3. X 3: Numbers refer to

Sensitivity

0 3% STRAIN AT FAILURE



&HAGRA Foundaton Desgn

Enclosure 8 3

RECORD OF BOREHOLE No 3 1 OF 1 METRIC
W.P. 48-99-00 LOCATION N 4 846 067_E 312 131 ORIGINATED BY DT
DIST HWY 401 BOREHOLE TYPE _ Solid Stem Augering COMPILED BY MA
DATUM  Geodelic DATE 13 Qctober 1999 CHECKED BY Sp
DYNAMIC CONE PENETRATION
SOIL PROFILE A w
O SAMPLES z 2 RESISTANCE PLOT & pLasTic NATURAL oo - REMARKS
=2 o e mosture “OHO) & T
51 o v |[$§ @ 20 4 60 8 100 CONTENT z 9 &
2|%| w|3|a5 & [sHearstrencTHKPa e v w| 23 | SRansze
ELEV DESCRIPTION -2l s | 2|25 E ———————— DISTRIBUTION
DEPTH S13| 7| 3|38] s |o unconFneD  + FIELD VANE Y %)
=12 z |€°9 © | QUCKTRAXIAL X LABVANE WATER CONTENT (%)
. w 20 40 60 80 100 10 20 30 kN/m® fGR SA Si CL
0.0/ 0.13m TOPSOIL 11 ss | 13 °
172.7| grey brown Clayey Siit FILL
07 o
grey brown 2| Ss 22
CLAYEY SILT 172 2 3
with sand, trace gravet 3 ss 45 4% 14
some oxidized fissures
very stiff to hard f b
moist to dry g 4| SS 44
(GLACIAL TILL) q
5] ss| 29 170
sm!)rt d
mois 6| ss| 2
o
7 ss 15 Inferred cobb!
nten cobbie
/ 168 below 5.5m
PO deptn.
hard (/4] I N oH 5 57 31 7
166,
some sand seams / 9 ss |osne °
10 §§ [ 5001 164 o
162.5 4 TT S T50X o

10.8| END OF BOREHOLE

+3 3. Numbers refer to

I%
Sensitivity o STRAIN AT FAILURE



9 AG R A Foundation Design

Enclosure s 1

RECORD OF BOREHOLE No 4 1 OF 1 METRIC
W.P. 48-99-00 LOCATION N 4845331 E 311626 ORIGINATED BY Pa
DIST HWNY 401 BOREHOLE TYPE _ Hollow Stem Augering COMPILED BY MA
—_ L I —MA
DATUM _ Geodetic DATE 25 October 1999 CHECKED BY SP
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ - ‘_‘! RESISTANCE PLOT& PLASTIC mgmé LIQUID E REMARKS
5 o § g 20 40 60 80 100 [UMT  content tMT % 8 &
@ W 2 2 GRAIN SIZE
{4 w| 3125 & [SHEARSTRENGTHkPa e b " 3
_ELEV_ DESCRIPTION =13 & < 2z = p—— DISTRIBUTION
DEPTH S|3| 2| 5|33 s [0 unconrineD + FIELD VANE Y %)
I z [g°] @ |o quekTRiaxiaL x LABVANE | WATER CONTENT (%)
1703 o 20 40 60 80 100 10 20 30 wim® [GR sa si cL
0 0.15m TOPSOIL 1 1SS o
1688 Sand with Gravel FILL 21331+ 170
0.5 T (1  J ° 2
brown 4 sS 25 34 50 14
CLAYEY SILT !
wtih sand
trace gravei 5 SS 43
very stiff to hard % 168
maist 2 X6 | ss | 33 []
(GLACIAL TILL) %
/
v d
— A7 | ss | 15 1
grey :
occ.clay seams 7 o
A 8| ss | 26 Y
165.9 % % 166
4.4] grey brown &Lk q
SILTY SAND R | 0
trace gravel, trace clay N LS A Bk /] °
very dense 2 71 21 8
bty 11| ss | 103 ; ;
PR azns; ; 164 °
163.4 1 V]
6.9] grey VR
CLAYEY SILT A
with sand, trace gravel / 1 /1 ]
hard / 13§ ss | 101 [] % .
moist S 162
(GLACIAL. TILL) ‘ L
TR o 1 28 53 18
: 160
159.3 15 | Ss_[80i15 °

11.0] END OF BOREHOLE

Water Level in Piezometer:
Nov.9/99: 0.8m depth
Elev.169.5m

+3 3.  Numbers refer to

3%
Sensitivity O ~" STRAIN AT FAILURE



