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1. INTRODUCTION

Highway 409 is an approximately 4.3 km long highway that extends from Highway 401 to
Highway 427. This highway was constructed from Highway 401 to Carlingview Drive under
Contract 74-020, and from Cariingview Drive to Airport Road under Contract 77-046. The
eastern limit of the present project is the bull nose of the E-N/S ramp to Belfield/Kipling
Road. The western limit of the project is the center line of the underpass at Highway 427 at

Station 10+000.

Shaheen & Peaker Limited (S&P) was retained by the Ministry of Transportation of Ontario,
Central Region, to undertake a foundation investigation for proposed high mast light poles
along Highway 409. This report presents the foundation investigation results. The work
was performed in accordance with Consultant Agreement No. 2005-A-000524.

2, SITE DESCRIPTION AND PHYSIOGRAPHY

The approximately 4.3 km long highway is located on a gently undulating till plain. Within
the project limits this ill plain is dissected by the Mimico Creek. From the eastern limit, this
till plain rises gently to the west reaching a high point in the vicinity of the Highway 27
underpass. The elevation then drops towards Mimico Creek and then rises again towards
the west limit at Highway 427 (Station 10+000).

The site is located in the physiographic region known as the Peel Plain. Most of the
overburden is composed of Pleistocene deposits, which were mostly laid down under great
thicknesses of ice or in the glacial rivers and lakes associated with them during the

Wisconsinan Glacial Age.

The geological mapping for this area shows three till sheets of the last Wisconsin glaciation.
These till sheets are usually separated from one another by a bed of stratified clay, silt or
sand of variable thickness. Sometimes one till sheet lies directly on the older one.
Occasionally, a concentration of boulders is present.
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The overburden is underlain by grey shale bedrock of the Georgian Bay Formation (also
known as the Meaford-Dundas Formation). The Georgian Bay Formation belongs to the
Ordovician Period and is approximately 450 million years old. It is known to consist of grey
shale with interbeds of relatively more competent siltstone and sandstone and harder
limestone. It is also known to contain occasional thin clay seams. The hard layers/seams
are usually less than about 100 to 150 mm thick but some layers are much thicker. These
are actually lenses and they can vary significantly in thickness over short distances. Stress
relief features, such as folds and faults are aiso found in the formation.

3. INVESTIGATION PROCEDURES

The fieldwork for this project was performed on December 07 and December 16, 2002 and
consisted of drilling and sampling a total of 12 boreholes. Ten boreholes (Boreholes 1 to 10
inciusive) were put down on the inner (left) paved shoulder of Highway 409 WBL close to
the guardrails along the median centre line of the highway. These boreholes were
advanced during timed lane closures effected from 11:00 pm on December 06, 2002 to
10:30 am on December 07, 2002. Two boreholes (Boreholes 11 and 12) were drilled at the
Martin Grove Interchange on December 16, 2002. The plan locations of which (the
boreholes) are shown on Drawing Nos. 1, 2, 3 and 4.

The boreholes were advanced using truck-mounted drill rigs owned and operated by
Groundworks Drilling Inc. and Eastern. Soils Limited, under the full time supervision of
technical personnel from Shaheen & Peaker Limited.

The depth of the boreholes ranged from 8.7 m to 11.0 m below the ground surface.
Sampling in the boreholes was conducted at frequent intervals of depth by the Standard
Penetration Test Method (SPT), as specified in ASTM D1586. This consists of freely
dropping a 63.5 kg hammer a vertical distance of 0.76 m to drive a 51 mm diameter O.D.
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 and
this gives an indication of the consistency or the compactness condition of the soil deposit.
Continuous sampling was effected in some of the ten boreholes put down along Highway
409, to a depth of 1.2 m through the granular material underlying the asphalt pavement.

Boreholes 1 to 10 were put down through the pavement structure of Highway 409. These
holes were backfilled with auger cuttings by reverse auguering and the upper portion was
sealed with emulsified asphalt. Auger cuttings were used to backfill Boreholes 11 and 12
and the upper portion was then grouted and sealed using a cement/bentonite mixture.

The borehole locations were determined by our technical staff using information contained
in the pre-design electrical report (W.P. 321-96-00) of The Greer Galloway Group Inc. and
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Moon-Matz Ltd. Using this information and the B-plans supplied by MTO., our technical
staff chained the median centreline of Highway 409 and established the locations of
Boreholes 1 to 10. Boreholes 11 and 12 were established in the field in relation to the
existing features. The coordinates of these boreholes were determined by S&P personnel
who used the information provided in the B-plans supplied by MTO. Geodetic elevations
were determined by referring the boreholes to catch basins with known elevations located
on Highway 409. The geodetic elevations for these catch basins were also extracted from
the B-plans supplied by M.T.O.

The results of drilling, in-situ testing and water level measurements are summarized on the
Record of Borehole Sheets in Appendix A. The Record of Borehole Sheets (MTO 1971,
W.P. 276-65 and MTO 1972, W.P. 218-65-01), of boreholes previously put down by MTO,
are shown in Appendix B.

Water level observations in the open boreholes were made during the drilling and at the
conclusion of each borehole.

The soil samples were shipped to our laboratory in Toronto for further examination and
classification. A laboratory testing programme consisting of natural moisture content, bulk
unit weight, Atterberg Limits tests, grain-size analyses and pocket penetrometer tests was
performed on selected soil samples. The results of the laboratory tests are presented on
the appropriate Record of Borehole Sheets and also in Appendix C.

4, SUBSURFACE CONDITIONS

Details of the subsurface conditions encountered in the borehole are presented on the
Record of Borehole Sheets in Appendix A. The conditions are briefly described in the

following paragraphs.

4.1 PAVEMENT FILL

Boreholes 1 to 10 inclusive were put down through the left paved shoulder of Highway 409
WBL. They encountered a 100 mm thick layer of asphaltic concrete. This asphaltic
concrete is further underlain by granular pavement fill to depths ranging between 0.3 m and
0.7 m below ground surface.

Standard Penetration tests conducted in this light brown granular fill deposit yielded N-
values ranging from 4 to more than 50 blows/0.3 m but generally from 10 to 32 biows/0.3 m.
From these values the relative density of this deposit is described as very loose to very
dense but generally compact. The measured moisture contents of representative samples
retrieved from this deposit ranged from 3 to 12%.
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4.2 TOPSOIL

Boreholes 11 and 12 were put down at the North East and South West quadrants of the
Martin Grove Road interchange. These boreholes encountered a 0.1 m thick layer of

topsaoil.
43 FILL

4.3.1 CLAYEY SILT FILL

Boreholes 1, 2, 3, 7, 8, 9 and 10 encountered a layer of fill that extended to depths ranging
from 1.4 m (El. 163.2 m) to 7.5 m (El. 155.7 m) below ground surface. This fill generally
consisted of a mixture of clayey silt, with sand and trace to some gravel. In Borehole 10
occasional asphalt inclusions were found in this fill at depths ranging from 1.4 mto 2.4 m
and in Borehole 9 a slight hydrocarbon odour was detected in sample SS 2 retrieved from a
depth of 0.6 m to 1.2 m below ground surface. In Borehole 8 this clayey silt fill is overlain by
a 2.3 m thick layer of sand fill.

The clayey silt fill is a cohesive soil. Standard Penetration tests conducted in this material
yielded N-values ranging from 3 blows to more than 60 blows/0.3 m and pocket
penetrometer tests on relatively undisturbed samples gave undrained shear strengths
ranging from 50 to more than 225 kPa, indicating generally, a soft to hard consistency.

The results of grain-size distribution analyses carried out on six representative samples
from this stratum are given in an envelope form in Figure 1 in Appendix C. The results
show the following grain-size distribution:

Gravel: 2-15%
Sand: 26 -62%
Silt: 19-49%
Clay: 4-25%

The measured natural moisture content of samples recovered from this fill material ranged
from 4 to 21% and the bulk unit weight of representative samples retrieved from this deposit
ranged between 19.8 and 21.7 kN/m3.

A comparison of the grain-size distribution of the soil samples from the clayey silt fill to
those of the underlying clayey silt till (Figure 3) indicates that the fill was probably derived
from the indigeneous till material.
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432 SANDFILL

In Borehole 8 a layer of brown sand fill with some silt content was contacted at a depth of
0.3 m (El. 162.1 m) below ground surface. This granular fill material extended to a depth of
2.6 m (El. 159.8 m) below ground surface.

Standard Penetration tests conducted in this material gave N-values of 3 and 6 blows/0.3 m
indicating a very loose to loose relative density.

A grain-size distribution analysis was carried out on a selected sample from this deposit.
The results, illustrated in Figure 2 of Appendix C, indicate the following grain-size
distribution:

Gravel: 2%
Sand: 84 %
Silt: 11 %
Clay: 3%

The measured natural moisture content of two samples recovered from this fill material
ranged from 8 to 12%.

44  CLAYEY SILT TILL

Underlying the fiil in Boreholes 1 to 10 inclusive and the topsoil in Boreholes 11 and 12, a
stratum of clayey silt till was encountered at depths of between 0.1 m (El. 160.5 m) and
7.5m (EL. 155.7 m) below ground surface. This deposit extends to depths ranging from
3.4 m (El. 153.8 m) to borehole termination depths of 10.4 m (El. 152.0 m) and possibly
beyond.

In Borehole 3 the clayey silt till deposit is subdivided by a 3.0 m thick layer of silty sand till at
5.6 m (El. 152.5 m). It is also noted that an interbedded 1.6 m thick layer of silty sand, was
also encountered in this clayey silt till deposit in Borehole 9 at a depth of 7.0 m (EL 157.0 m)
below ground surface.

Standard Penetration tests conducted in the clayey silt till deposit yielded N-values ranging
from 9 blows to more than 50 blows/0.3 m and pocket penetrometer tests on relatively
undisturbed samples gave undrained shear strengths ranging from 25 to more than
225 kPa. In general however, N-values ranged from 10 blows to 30 biows/0.3 m indicating
a stiff to very stiff consistency with occasional firm and hard zones. The clayey silt till has
favourable engineering properties, such as relatively high shear strength, low
compressibility and low permeability.
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The results of grain-size distribution analyses carried out on nineteen representative
samples of this till deposit are given in Figure 3, in Appendix C. The results show the
following grain-size distribution:

Gravel: 2-11%

Sand: 21-41%
Silt: 37-61%
Clay: 13-24%

Being of glaciai origin, the clayey silt till can be expected to contain random cobbles and
boulders.

The deposit is described as a cohesive material and Atterberg Limits tests performed on
twenty five representative samples gave the following index values:

Liquid Limit: 18-32%
Plastic Limit: 13-17%
Plasticity Index: 5-16%
Natural Moisture Content: 7-19%

As shown in Figures 4, 5 and 6 in Appendix C, these values indicate clayey soils of low
plasticity.

The measured natural moisture content of samples recovered from this deposit fanged from
5 to 26% and the bulk unit weight of representative samples from this deposit ranged
between 19 and 23.1 kN/m3.

4.5 SILTY SAND TILL

‘The clayey silt till in Boreholes 3, 5, and 6 is underlain by a deposit of silty sand till. This
deposit was encountered at depths ranging from 3.4 m (El. 153.8 m) to 5.6 metres
(El. 152.5 m) below ground surface and it extends to depths of 8.6 m (El. 149.5 m) to
10.8 m (El. 146.4 m) i.e. the termination depth of Borehole 6.

In Borehole 6 this till deposit is divided by a 1.5 m thick layer of clayey silt till that was
encountered at a depth of 56 m (El. 151.6 m) and extended to a depth of 7.1 m
(El. 150.1 m) below ground surface.

Standard Penetration tests conducted in this {ill deposit gave N-values ranging from
21 blows to more than 50 blows/0.3 m, indicating a compact to very dense relative density.
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The results of grain-size distribution analyses carried out on three representative samples
retrieved from this till deposit are given in Figure 7 in Appendix C. The results show the
following grain-size distribution:;

Gravel: 6-16 %
Sand: 53-62%
Silt; 27-31%
Clay: 3-6%

The siity sand till deposit can be expected to contain random cobbles and boulders, owing
to its mode of deposition.

The measured natural moisture content of representative samples from this deposit ranged
from 6 to 12 % and the bulk unit weight ranged from 20.3 to 22.7 kN/m3.

4.6  SANDY SILT TILL

The clayey silt till in Boreholes 3 and 12 and sand in Boreholes 5 and 11 are underlain by a
stratum of sandy silt til. This stratum was encountered at depths between 7.1 m
(El. 153.5 m) and 10.1 m (El. 148.0 m). This deposit extends to a maximum termination
depth of 11.0 m (El. 149.5 m) in these Boreholes and possibly beyond.

Standard Penefration tests conducted in this deposit gave N-values more than
50 blows/0.3 m, indicating a very dense relative density.

The results of grain-size distribution analyses carried out on four representative samples
from this till deposit are given in Figure 8 in Appendix C. The results show the following

grain-size distribution:

Gravel: 1-14%
Sand: 14-44 %
Silt: 36-77%
Clay: 8-9%

Because of its mode of deposition, the sandy silt till deposit can be expected to contain
random cobbles and boulders.

The natural moisture content of representative samples from this deposit ranged from 7 to
11 % and the bulk unit weight ranged from 21.9 to 22.8 kN/m3.
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4.7  SAND AND SILT

The clayey silt till in Borehole 2 is underlain by a layer of sand and silt containing traces of
gravel and clay. This deposit was contacted at a depth of 9.7 m (EI. 151.9 m) and it
extends to the termination depth of the Borehole i.e. 104 m (El. 151.2 m) and possibly

beyond.

A Standard Penetration test conducted in this deposit gave an N-value of 14 blows/0.3 m,
indicating a compact relative density.

The results of a grain-size distribution analysis carried out on a representative sample
retrieved from this deposit are given in Figure 9 in Appendix C.

The results show the following grain-size distribution:

Gravel: 4%
Sand: 46 %
Silt: 46 %
Clay: 4%

The measured natural moisture content of a sample from this deposit was of the order of
27 %.

4.8  SAND SOME SILT

In Boreholes 5, 7, 9 and 11, a stratum of sand with some silt and traces to some gravel
content was contacted at depths ranging from 7.0 m (El. 157.0 m) to 8.6 m (El. 150.1 m). It
extends to depths ranging from 8.7 m (El. 151.8 m) to 10.4 m (El. 148.3 m i.e. the
termination depth of Borehole 7). In Boreholes 5, 9 and 11, the thickness of this basically
granular (i.e. cohesionless) deposit ranged from 1.5 m to 1.6 m, while Borehole 7 was
terminated in this unit after penetrating it for a vertical distance of 1.8 m.

Standard Penetration tests conducted in this deposit gave N-values ranging from 7 to more
than 50 blows/0.3 m. In Boreholes 7 and 11 the N-values ranged from 7 to 25 blows/0.3 m
indicating a loose to compact condition and in Boreholes 5 and 9 the N-values ranged from
70 to more than 50 blows/0.3 m indicating a very dense relatively density.

The results of grain-size distribution analyses carried out on three representative samples
from this deposit are given in Figure 10 in Appendix C. The results show the following
grain-size distribution:
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Gravel: 0-27%
Sand: 49 -83 %
Silt: 15-21%
Clay: 1-4%

The natural moisture content of representative samples retrieved from this deposit ranged
from 11 to 21 %.

49 GROUNDWATER CONDITIONS

Groundwater conditions in the open boreholes were observed during the drilling and after
completing each borehole.

Boreholes 1, 3, 10 and 12 were observed to be dry and open to their full depths upon
completion. The measured (unstabilised) water levels in Boreholes 2,4,5,6,7, 8,9, and
11 after drilling ranged from EI. 157.7 m to 151.6 m.

In Boreholes 2, 7, 8, 9, 10, 11 and 12 a colour change in the soil matrix from brown to grey
was noted at elevations ranging from about El. 163 m to El. 154 m.

Based on the water level observations in the open boreholes, the change of the colour of
the native soil from brown to grey and the moisture contents of the soil samples, the
groundwater table at the site is believed to range generally between El. 163 m and 155 m.

It should be pointed out that the groundwater can be expected to fluctuate seasonally and in
response to major weather events. In addition, a perched water condition could occur due
to the accumulation of surface water within the surficial fill or basically granular deposits
overlying the relatively impervious clayey silt till.
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BORE HOLE LOCATIONS

SHAHEEN & PEAKER LIMITED

KEY PLAN

LEGEND

-‘- Bore Hole

No. ELEV.

CO-ORDINATES
NORTH EAST

BH1 164.55 4839649.20 | 297204.47
BH2 161.60 4839707.55 | 297523.50
BH3 158.09 4839817.93 | 297871.26
BH4 161.81 4839844.08 | 298229.26
BH5 159.88 4839851.78 | 298577.85
BH6 157.20 4839962.07 | 298986.40
BH7 158.70 4840103.72 | 299263.43
BH8 162.40 4840335.01 | 299554.53
BHY 164.00 4840451.13 | 299664.43
BH10 | 163.21 4840560.10 | 299788.90
BH11 | 160.52 4839992.44 | 298833.33
BH12 | 160.59 4839822.46 | 298787.31

NOTE: The complete foundation investigation and
design report for this project and other related
documents may be examined at the Materials
Engineering and Research Office. Downsview.
Information contained in this report and related
documents are specifically excluded in accordance
with the conditions of Section GC 2.01 of OPS Gen.
Cond.

REV.

DATE BY DESCRIPTION

Geocres No.

HWY No. 409 DIST

SUBM'D ZO |CHECKED RA |DATE Mar, 2003|SITE

DRAWN JZ [CHECKED APPROVED DWG 4




Project: SPT1076 Foundation Investigation Report
Ministry of Transportation, Central Region Proposed Highmast Light Poles
Highway 409 Rehabilitation from Highway 401 to

Highway 409/427 Interchange

Toronto, Ontario

Appendix A

Record of Borehole Sheets

SHAHEEN & PEAKER LIMITED
JuLy 8, 2003



V Ministry of Foundation Design

Transportation
Ontario
SPT 1076
RECORD OF BOREHOLE No 1 10F1 METRIC
WP 321-96-00 LOCATION  From Highway 401 to Highway 427, Toronto, ON - Coords: N 4 839 649.2; E 297 204.5 ORIGINATED BY M.L.
DIST Central HWY 409 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY GT
DATUM _Geodetic DATE 12/7/2002 CHECKED BY RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 4 W IRESISTANCE PLOT% NATURAL REMARKS
Bunl] < pustc AT waup E
5 g[E8| 2 2 4 & = w jur Gnp owel5E] e
= w =i I S GRAIN SIZE
By =ld| w| 2[25| & [sHearsTRENGTH KPS i . ] DISTRIBUTION
DEPTH BESCRIFTION 'é ZEiF| 5|138] £ o unconFINED  + FIELD VANE y o
£l= 2|5°| © |e PoCKETPENETR. x LABVANE | WATER CONTENT (%)
164.6| Ground Surface a 40 B0 120 180 200 200 40 60 kwm3 ler sA st oL
0.0 100 mm Asphalt, over < .
164.2 Sand and Gravel (FILL) ~ 2Ky 1| S8 22
04 »_ _ __lightbrown dense __ __ S 184 291
Mixed Clayay Siit, trace gravel, 4 2| 88 19
e ol (L) , o 213 |2 2 47 25
163.2 brown, damp, very stiff
1.4 163
2{/ 3 ss| 13 2q 210
] >¥5L
; 4 ss| 18 162 ° 21.1
Heterogeneous mixture 15| ss| 20 < o 214 |5 26 45 24
of Clayey Siif, some sand, trace gravel, X
(CLAYEY SILT TILL) 161
grey/brown, damp, /r
Stiff to hard
1] 160
f 6| ss| 15 ° ° 210
j"/ 159
¥ 7| ss| =z 2 oy 200
% 158
7
/& 157,
N >
jl; 8| ss| 20 (i I - 211
LA
}/ 156
/I 9| S5 | 49 >¥51 o 218
r 155
7,
M 10| ss | a1 2 o
154.2 % 215
10.4] End of borehole
* Hole dry (not stabliized) and open to full
depth on completion

20
3 3. Numbers refer to
X Sensitivity 1585 (o) STRAIN AT FAILURE



N mtion Fourdation Design
Ontarlo
SPT 1076
RECORD OF BOREHOLE No 2 10F1 METRIC
wpP 321-96-00 LOCATION  From Highway 401 to Highway 427, Toranto, ON - Coords: N 4839 707.6; E297 5735 ORIGINATED BY G.J
DIST Central HWY 409 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY G.T
DATUM _Geodstic DATE 127712002 CHECKED BY RA.
SOIL PROFILE SAMPLES | o | w [BYRAMIC CONE FENETRATION
E @ 5 PLASTIC "m Lawo l_.E REMARKS
5 nlS$5] @ 20 40 60 80 100 | oy wr| EF &
= g(28] =z e ——— wp w we| 58 | cransize
ElEV DESCRI N & m| & 212 a g SHEAR STRENGTH kPa L DISTRIBUTION
DEPTH 2 S5 F | 5[33| § |o unconrneD  + FIELDvANE y P
sl= Z|1&°9] @ |e POCKETPENETR. X LABVANE | WATER CONTENT (%)
161.6] Ground Surface u 40 80 120 180 200 20 4 60 kwm3 |GR SA SI CL
16?29 100 mm Asphait, over <
val A Sand and Gravel (FILL) Vel 1] 88| 25 o 21.7
) « — light brown, damp. compact  _/ < 161
2| ss| 23 >225]
Mixed Clayey Sil, ® o
some sand, trace gravel,
(FILL) -
brown to grey/brown,
i to very stiff 4 3| 85| 20 o 217 |2 20 40 20
>225|
4| 88| 14 159 (i ° 19.8
5 €% 10 >725L o
157.9) 3 158
37| %3 N
st | }/ B| 85| 12 o 19.3
ﬁi-( 157 =
//ﬁ 7| ss| =5 ok 210 |6 21 50 23
1] 8| ss | 29 156 > o 215
Heterogeneous mixture X
of Clayey Silt, some sand, trace gravel, /r y
(CLAYEY SILT TILL) - >
brown to 7.1 m, grey balow, flo|ss| = #H o HH 219
stiff to hard j’ 155
/’f
A 154
j; | ss| a1 2 oH 212 |5 37 44 14
'/}/ 183
/‘t M| 8§ | 32 ° o 19.0
151.9) e
9.7 SAND AND SILT: v
trace gravel, trace clay, = o 4 46 46 4
1512 grey, wet, compact 12| 85| 14
10.4 End of borehole
* Water leval at 10.0 m (not stabilized) and
hole open to full depth on completion
+3, % 3. Numbers referto 1535
"7 sensitivity Y~ (%) STRAIN AT FAILURE



'IMring?sta)g;tlon Foundation Design
Ontario
SPT 1076
RECORD OF BOREHOLE No 3 10F1 METRIC
WP 321-86-00 LOCATION From Highway 401 to Highway 427, Taronto, ON - Coords: N 4 B39 817.9; E 297 871.3 ORIGINATED BY S.T.
DIST Central HWY 408 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY G.T
DATUM _Geodetic DATE 12172002 CHECKED BY RA.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 4 Y  IRESISTANCE PLOT NATURAL REMARKS
Byl = PLASTIC uauip =
%) MOISTURE b = =4
k5 n|$5] @ 20 40 60 80 100 (W7 ome W 5O &
1 4 u = = ! . = GRAIN SIZE
ELEy 2|8 ¥ | 2|25| & [SHEARSTRENGTH KkPa e W m| TF | oRanszE
DEPTH DESCRIPTION E1Z2] F | £132] § |o unconemep + FiELD vANE
5 Zlogo Y (%)
El= z|59| @ |e PockeTPENETR x LABVANE | WATER CONTENT (%)
158.1| Ground Surface “ 40 80 120 180 200 20 40 80 kNim3 [GR sA sI cL
0.0 100 mm Asphalt, over . 158
Sand and Gravel (FILL) 1 88| 14 Q
157.4 fight brown, damp, compact
0.7] Mixed Clayey Silt, i
trace to some sand, 4 2| 88| 10 157 il
occasional fine gravel, (FILL)
grey
stiff [*:
3| ss| 3 o
1586.0) soft . 158
2.1 ﬁ»
f 4 SS 9 'W o 218
Heterogeneous mixture [ Y 158
of Clayey Siit, some sand, trace gravel, /251 ss i 14 " * By 20.9
(CLAYEY SILT TILL) )/
grey, stiff /?
%
X 8 88 14 154 e Q 19.6
7 88 9 o o 192 |5 30 44 21
153
162.5 V. ,l/
.5
5.6 . b
x | 152
Heterogeneous mixture -l 8| ss| 84 o 227
of Sand and Sitt, trace to some gravel, |4 |
(SILTY SAND TILL) N id
grey, damp, very dense 3 I‘_
.'I“l' 159
¥
1.
1.7 [CERI7I o 223
el
4| 150
149.5 ’| !”
8.6
Y
Heterogeneous mixiure L 148
of Clayey Siit, some sand, trace gravel, |k | 10| ss | 53 7 I H 216
(CLAYEY SILT TILL) |"
grey, hard ig
148.0) ; .
10.1 Heterogeneous mixture
of Silt with sand, some gravel, trace clay, |1 4
(SANDY SILT TILL) 14
147.1 grey, molst, very dense - FH 11| ss | soms 14 29 48 O
11.0] End of borehole
* Borehole dry (not stabilized) and hols open
to full depth on completion

20
3 5,3, Numbers referto
X7 Senstivity 1585 (54) STRAIN AT FAILURE



a Ministry of Foundation Design

Transportation
Ontario
SPT 1078
RECORD OF BOREHOLE No 4 10F1 METRIC
WP 391-96-00 LOCATION  From Highway 401 to Highway 427, Toronto, ON - Coords: N 4 830 844.1; E 208220.3 _ ORIGINATED BY ML
DIST Central HwWY 408 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY G.T
DATUM _Geodstic DATE 121712002 CHECKED BY RA.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o w
B ,| 2 [RESISTANCEPLOT = e BTN | REMARKS
5| plEa] 2 2 & ® w wo | Sup owr BE e
z 5 GRAIN SIZE
EL ey 18| ¢ 2|25( & [snearsTRENGTHPa P . vl 7% a8
DEPTH DESCRIPTION S|l3| £ | 5|38] £ |o unconrneD  + FiELD vANE y =
£l 2 2 |&°| U |e POCKETPENETR. X LABVANE | WATER CONTENT (%)
161.8] Ground Surface o 40 8 120 160 200 20 40 8O wwm3 lor sA st oL
1678 100 mm Asphalt, over 5
Sand and Gravel (FILL) 4 1| ss| 18 o
0.3 \ light brown. damp. compact / /}/
161
A 2| ss| 17 ° 215
very stiff ]
------- |
) 3|ss| o 160 . } 210
Heterogeneous mixture I/
of Clayey Silt, some sand, trace gravel, A/ ° d
silty below 7.1 m A 4/ 88| 9 21.0
(CLAYEY SILT TILL) # 159
grey g
‘15| ss| 12 ,‘ N 211 |5 20 44 22
I
' f 158
i
;r}/‘ 6 ss 29 157 ‘.l 215
very
stiff ,/T/
..... $ «| 158
stiff /; Y
_/é’ 71 ss{ 14 °
//l/ 156
|7 4
%l8ss) 23 154 3 22 81 14
%
153.1 3 N P o
8.7 End of borehols. Auger refusal at 8.7 m
probably on a boulder
* Water level at 6,1 m (not stabliized) and
hole open to full depth on completion
** Sampler bouncing prabably on a boulder

20
3 .3, Numbers referto
X sensitivity 55 () STRAIN AT FAILURE



¥'i‘;‘ri‘s‘u’;y":fa‘bn Foundation Design
Ontario SPT 1076
RECORD OF BOREHOLE No 5 10F1 METRIC

WP 321-98-00

DIST Gentral HwWY 400

LOCATION From Highway 401 to Highway 427, Toronto, ON - Coords: N 4 839 851.8; E 298 577.8

BOREHOLE TYPE _ Solid Stem Augers

ORIGINATEDBY &I
COMPILED BY _ @1

DATUM _Geodetic DATE CHECKED BY ___ RA.
SOIL PROFILE SAMPLES [ | u [RENAMIC GONE FENETRATION
Eeo g pusmc  MEAL aup e E REMARKS
Glgl | g[E8{ 2] 2 % @ o wm |w I8 wng| e
ELEV E sl g F18 5 © [SHEAR STRENGTH kPa P . YL E: DISTRIBUTION
DEPTH BESCRIETION 2| 2| $|13&| & [o uNcoNFiNED  + FIELDVANE Y pes
E = z|g©° @, ® POCKETPENETR. X LABVANE | WATER CONTENT (%)
w
159.9| Ground Surface 40 80 120 180 200 20 60 kN'm3 |GR SA SI CL
0. 100 mm Asphalt, over g85d 1 1SS | 50/15] ©
159.5 Sand and Gravel (FILL) P
0.4/ ™ _ _light brown, dry, very dense __ / :
; 2| ss| 13 150 °
/f
Heterogeneous mixture /
of Clayey Silt, some sand, trace gravel, “Q i I B 158 L o 218 |3 34 46 17
(CLAYEY SILT TILL) /T
grey, stiff to very stiff 1
'/Af/ 4| 88| 15 s ° 216 |2 38 46 13
7 167
‘1 5| ss| 15 P o 219
' 158
)l’ 6| SS 13 ® <] 213
Al 7| ss| w0 - L ° 210
1547 i
RO
5.2 k¥
1 e ss| 2 °
Heterogensous mixture - lal.
of Silt, some sand, occasional fine gravel, |. J 154
(SILTY SAND TILL) -4 |
grey, wet, compact to dense | o] ss a7 o
'.:ai.
152.8 ) 183
71 :
A 4
SAND 10| ss | 70 g 27 &7 1
with some gravel and sit, grey, . N
wel, very dense
151.3 .
8.6 Heterogeneous mixture »
of Siit, some sand, trace gravel, trace clay, [ }/ 151
(SANDY SILT TILL) °
me-dwet. 1| S5 {60/114 114 77 8
very dense -
(D ol e
150.0 g )
9.9 End of borehole
* Water [evel at 7.6 m (not stabilized) and
hole open to full depth on completion
** Sampler bouncing probably on a cobble or
boulder

Numbers refer to
Sensitivity

0
‘5%5 (%) STRAIN AT FAILURE



Ministry of ’
Transgmaﬁon Foundation Design
Ontario

SPT 1076
RECORD OF BOREHOLE No 6 10F 1 METRIC
WP 321-96-00 LOCATION From Highway 401 to Highway 427, Toronto, ON - Coords: N 4 839 962.1; E298986.4 ORIGINATED BY S.T.
DIST Central HWY 409 BOREHOLE TYPE _Solid Stem Augers COMPILEDBY _ G.T
DATUM _Geodstic DATE 1271/2002 CHECKED BY RA.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES '3 w 1
Byl 2 RESISTANCEPLOT — o M | | REMARKS
8|« i@ £5 Z il R A I 3G GRAI: SIZE
(- 8| 4| 2[25| & [sHEARSTRENGTH KPR ‘P ° W I DISTRIBUTION
DERT DESCRIPTION E 2 ?j $13 § £ | O UNCONFINED  + FIELD VANE ) Y %)
El= 2[5°S| @ [ PoCKETPENETR. x LABVANE | WATER CONTENT (%)
[}
157.2| Ground Surface 40 8 120 160 200 20 40 60 kNm3 |GR SA 81 cL
0.0 v
g 100 mm Asphali, over 52 157
158.8 Sand and Gravel (FILL) X249 1 88| 18
04/ ™ _ _light brown. damp, compact __ , N 27
'Y
2| ss| 18 % o 228
/4 158
I
Heterogeneous mixture /C >
of Clayey Silt, soms sand, 9 3] 88/ 13 (3 oH 26
trace gravel, s
(CLAYEY SILT TILL) 1A 155 5|
, St i . >
grey, stiff to very stiff //?/ ¢! ss!| 20 % o H 225
/)
153.8 A} 5| ss| 88 154 g 215
34 Inferred bouider at 3.7 m ? W .
Heterngeneous mixture - |11|'
of Sand with silt, some gravel, trace clay, |- ) 153
(SILTY SAND TILL) -4 J .
occasional sand seams - { A 4
grey, moist to wet, i -
dense P el sy ° 203 |16 53 27 4
1L 152
5. i
1e_“l.algravelly sand layer at 5.4 m -1.F
5.6 Heterogeneous mixture /
of Clayey Siit, some sand, VY]
trace gravel, 151
(CLAYEY SILT TILL) ’ 7| ss| 40 o 22.4
grey, hard i
g7
150.1
71 150
-1 Inferred boulder at 7.3 m
Heterogeneous mixture il 8] ss | somd ° 228 |8 55 31 6
of Sand with siit, trace gravel, trace clay, [ k|
(SILTY SAND TILL) 5 149
moist to wat, grey, Lt 1.
very dense 114,
h B
) | SS | 50/13) 148 Q 227 |6 62 20 3
. H4-
.: N
14, 147
L
146.4 3 - )
10.8( End of borahole
* Water lavel at 4.6 m (not stabilized) and
hole open to 6.1 m depth on completion
** Auger refusal on boulder at 3.7 m
Hole moved 2.0 m East refusal again at
7.3 m. Hole moved 2.0 m West of original
Iocation

3 3, Numbers rafer to
X Sonsitiy 15%” (%) STRAIN AT FAILURE



a 'hlﬂrlgrl\ss%gfation Foundation Design
Ontario
SPT 1076
RECORD OF BOREHOLE No 7 10F1 METRIC
WP 321-96-00 LOCATION  From Highway 401 to Highway 427, Toronto, ON - Coords: N 484D 103.7; E2992634  ORIGINATED BY ML
DIST Central HWY 409 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY GT
DATUM _Geodstic DATE 12712002 CHECKED BY RA.
SOIL PROFILE SAMPLES | w  [CENAMIC CONE FENETRATION
] 2 PLasTic  NATURAL i [ REMARKS
=21 § MOISTURE = T
= nl|$51 & 20 40 80 80 100 Ui CONTENT Ll BN ) &
21& g128| = e e wp w we| S | cransize
ELEV =S EIR: 3|23 O [SHEAR STRENGTH kPa \ o e B
DEPTH DESCRIPTION Z|5| F| 5|38]| & |o unconrined  + FiELD vane ¥ %)
El= z|5° ﬁ @ POCKET PENETR. X LABVANE | WATER CONTENT (%)
158.7| Ground Surface w 40 80 120 160 200 20 40 80 kN/m3 |GR SA SI CL
158;? 100 mm Asphalt, over $
3N Sand and Gravel (FILL} ] 1| ss 4 o
03 N_ _light brown, damp, very loase _| .
42| ss| o b 200 {2 28 46 24
Mixed Clayey Silt, with sand,
occasional fine gravel (FILL)
grey, stif
3| 8s| 10 157 ~ = 20.0
156.8
21 ﬁ
‘Y 4| ss| 30 oMl 228
% 156
2
f 588, 35 ° 23
very stiff |-
tohard [/ 15
brown #/1/1
grey ,1/
hard /r 1
154
j/ 8| S5S| 42 ° 228 (4 39 43 14
|
Heterogenecus mixture f 153
of Clayey Silt, with sand, *
trace gravel, /l' !
TILL, /,
(CLAYEY SILT TILL) } 7| ss| a8 °
A 1 152
47
$ st °
/; 151
150.1 %
88 . 150
SAND ;
some silt, gray, wet, s | ss 7 0 83 i3 1
loose
..... 149
10| ss| 25 b
148.3
104 End of borehole
* Water level at 6.1 m (not stabilized) and
hole open to full depth on completion
+3,x3; Numbersrwterto B,
"7 Sensitivity 10 (%) STRAIN AT FAILURE



Ministry of Foundation Design

Transportation
Ontario
SPT 1076
RECORD OF BOREHOLE No 8 10F1 METRIC
WP 321-96-00 LOCATION  From Highway 401 to Highway 427, Toronto, ON - Coords: N 4 840 335.0; E 299 554.5 ORIGINATED BY M.L.
DIST Central HWY 409 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY _ G.T
DATUM _Geodetic DATE 12/7/2002 CHECKED BY R.A.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o <_t‘ RESISTANCE PLOT { , .,"Q.T:m”.l‘a waup '_:E REMARKS
5] o | £ 2l g 2 4 & 8 10 [y i war| £ 5 &
2 w E Z > GRAIN SIZE
S Zlgl e | 3|28 8 [SHEAR STRENGTH kPa i . vl 78 ol el
DEPTH DESCRIPTION 12| 2] $133] 5 |o UNCONFINED  + FIELD VANE y =
El= 2[E°| & [e POCKETPENETR x LABVANE | WATER CONTENT (%)
162.4] Ground Surface w 40 80 120 160 200 20 40 80 kwm3 ler sa s cL
139;9 100 mm Asphait, over 4 85 -
Sand and Gravel (FILL) e 6 2
03 N\ _ _ iantbrownay _ _ J [S e
loose 2] ss : ° 28 113
------- 4
very loose o 161
Sand, some silt X
(FILL) S| ss) 8 °
brown, damp to moist
159.8, 4| ss 10 L o
26/ Mixed Clayey Silt, trace sand, tracefine  [{K
1569.5 gravel, occasional cinder inclusions,
'9 “_GMM I’ 51 831 1 216
N /{ 159 N ’
[ >
; 6| ss| 15 % oHi 193 |2 33 48 19
'/T. .| 188
Heterogeneous mixture I/ ! >225]
of Clayey Siit with sand, 7 8s 11 ? o 20.0
trace gravel, X
(CLAYEY SILT TILL) /r p
grey brown fo brown to 8.6 m, grey below 167
g
f 8| ss| 18 ) ) k=
stiff to /
very stiff [/ */
hard /{}/ 155
/ 225
} 9| ss| 55 ¥ o 21.4
L
0y
154,
7
//Il; 10| ss | 38 . >¥J oH 230
P . >¥
‘1] ss | 48 °
152.0 ; - 208
10.4] End of borehole
* Water level at 4.7 m (not stabilized) and
hole open to full depth on campletion
** Sampler refusal probably on a cobble

3, Numbers refer to

20
X7 Sensitiity S5 (%) STRAIN AT FAILURE



1Mri;rl\sst|r)yor‘:fation Foundation Design
Ontarie
SPT 1076
RECORD OF BOREHOLE No 9 10F1 METRIC
wpP 321-96-00 LOCATION  From Highway 401 to Highway 427 Toronto, ON - Coords: N 4 840 451.1; E 299 664.4 ORIGINATED BY G.|
DIST Central HWY 409 BOREHOLE TYPE __Solid Stem Augers COMPILED BY _ G.T
DATUM _Geodetic DATE 12/7i2002 CHECKED BY RA.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 4 W IRESISTANCE PLOT
E " g EP Z~ — m;uTmLE vano [ E REMARKS
S| i £8 z il e - i o S 9 GRAI:I‘ SIZE
ey E gl g 3|2 s 8 [SHEAR STRENGTH kPa i . G £ DITRIEIBR
LDEPTH DESCRIPTION < H F_: 5]138| < ]o UNCONFINED  + FIELD VANE y %)
% 2|%°| @ |e pockeTPENETR. x LABVANE | WATER CONTENT (%)
164.0] Ground Surt ms, 4 B0 120 160 200 20 40 60 wm? ler sa st cL
153;7 100 mm Asphalt, over $
0.3 \Sand and Gravel (FILL). light brown, dry~ 11 88 10 °
' . — fodamp, lpose to compact__ _J  ?
2| ss|z [« | # o 27
Mixed Clayey Silt, trace sand, .
trace fine gravel,
(FILL) SL
brown to 1.4 m, grey below b >
very st 3| ss| 24 29 o
....... 162
stiff
4 58 10 o 211
161.1
2.9 161
Y] 6| ss| 19 29 o 216
V
Heterogensous mixture |" >228
of Clayey Sitt with sand, e/l el ss| 18 160 + Ht 217 |7 31 4 18
tracs gravel,
(CLAYEY SILT TILL) /T
brown, stiff to very stiff / |/
7] 88| 14 s ° 21.8
74 159
f; 158
/f 8| ss| 18 . g ok
: A 4
157.0) . 1 167
7.0
SAND
some silt, trace gravel, grey, wet -~
very dense 585 e
158
155.4)
8.5 A
Heterogeneous mixture d V 185,
of Clayey Siit with sand, >295]
trace gravel, h 10| ss | 30 % 9 21.9
(CLAYEY SILT TILL) | :
grey, hard //c
p 154
4 11| S8 42 7 31 46 18
163.8 ol
10.4] End of borehole
* Water level at 6.7 m (not stabilized) and
hole open to 8.5 m depth an completion
“* Slight hydrocarbon odor
+3 %3, Numbers refer to 15$_5
X 1" (%) STRAIN AT FAILURE

Sensitivity



":'nr':?rl{:%:fation Foundatlon Design

Ontario
SPT 1076
RECORD OF BOREHOLE No 10 10F1 METRIC
wP 321-96-00 LOCATION  From Highway 401 to Highway 427, Toronto, ON - Coords: N 4 840 560.0: E299788.9  ORIGINATED BY G
DIST Central HWY 409 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY G.T
DATUM _Geodetic DATE 12/7/2002 CHECKED BY RA.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 14 W IRESISTANCE PLOT A NATURAL e REMARKS
Heo g AASTC e Mo &
P g6 2| 2 @ @ ® w |9 amr wfBfsg o8
EIEY 8¢ | 2]|25] & [sHeaRSTRENGTH KPR s 5 il DISTRIBUTION
DEPTH DESCRIPTION 513 F| g 33| S [o UNCONFINED  + FIELDVANE ¥ o
= Z|&C| G | POCKETPENETR. x LABVANE | WATER CONTENT (%)
w
163.2| Ground Surface 40 80 120 180 200 20 40 @60 kN/m3 |GR SA sI CL
0.0 100 mm Asphalt, over Cedx 163
162.8 Sand and Gravel (FILL), light brown _ (&4 1| 88 | 17 o 215
04 N__ _ _ damp.compact  _ _ /
2| 88| 20 52 K 212 13 31 48 20
_______ 162
frace
asphait 3 ss 14 ® o
pieces
161
- asphat
4| ss| 21 0
§| ss| 26 160 o 15 62 19 4
Mixed Clayey Silt, some sand, 8 ©
trace to some gravel, with asphalt ' 159
inclusions
(FILL) .
stiff to hard e e 4 o
grey to grey brown 9
158
>
8| SS| 24 ¥ o
157
9| 88| 30 ﬁ 217 |2 30 47 21
>226
10| ss| 18 156
155.7]
7.6 %) >
V1] ss | 40 o 213 |2 3 4 21
Hetorogeneous mixture
of Clayey Silt with sand, ’ 156
traca fine gravel, [
(CLAYEY SILT TILL) V
brown to 9.8 m, greyish brown below, ¥
hard /7
g 154
1A 12] ss | 84 o=
A 2 .
13| ss | 40 21.3
152.8 ? 158
10.4 End of borshole
* Hole dry (not stablized) and open to full
dapth on completion

0
3 4 3. Numbers refer to
X% Sansitiviy '5%5 (%) STRAIN AT FAILURE



Ministry of
Transportation Foundation Design
Ontarlo
SPT 1076
RECORD OF BOREHOLE No 11 10F1 METRIC
WP 321-98-00 LOCATION From Highway 401 to Highway 427, Toronto, ON - Coords: N 4 839 992.4: E 298 833.3 ORIGINATED BY RA.
DIST Central HWY 409 BOREHOLE TYPE __Solid Stem Augers COMPILED BY GT
DATUM _Geodetic DATE 12116/2002 CHECKED BY RA.
SOIL PROFILE SAMPLES [ | w [BYR/SMIC CONE FENETRATION
u pastc  MATURAL uQuin REMARKS
E @ R MOISTURE - ,J_:
. o|$8| 8 20 40 80 B0 100 (U gy u]| B3 .
x u El z v L =] GRAIN SIZE
_ slg| & | 2[/25| & [sHEAR STRENGTHKPa LA w2 | CrameizE
DEPTH DESCRIPTION 'é S| F| 5|32| & |o unconrned  + FELOvANE y %)
ElZ Z|%C| © le POCKETPENETR X LABVANE | WATER CONTENT (%)
[}
160.5| Ground Surface 40 B0 120 160 200 20 40 @0 km?3 |GrR sA s1 cL
160.4] ==
0.1 m Topsall
01 pe 131 1| ss | 18 o 23
‘Y 180
very stiff j
_______ 121 ss| 4 ° 22 (4 41 42 13
hard ,? H
; 150
/?l/ 3| 85| 65 ° 22.0
Heteroganeous mixture /r 4| ss | s8 158 223 |4 32 4 18
of Clayey Silt with sand, vy
trace to some gravel,
(CLAYEY SILT TILL)
brown to 2.1 m, grey below S| 88| 32 ° 215
157
>225
6| ss| 23 ¥ o 219
158
Ll >
7|ss| 23| Y % o 228 |11 30 41 18
very stiff 155L
8| ss| o e 205
; 154
163.4
71
153
SAND
with some gravel and silt, 91 S§ 12 o 26 49 21 4
trace clay, grey, wet,
compact
151.8 162
8.7
a3t o
Heterogeneous mixture of || m 1144 3 9
Sand with silt, some gravel, ey 151
(SANDY SILT TILL) 3
grey, very dense
i
LBl 150
149.5 11| SS | 5013 o 224
11.0f End of borshole
¥ Water [svel at 4.9 m (not stabllized) and
hole open to 7.1 m depth on completion

+3,x3, Numbers refer to
Sensitivity

20
95 (%) STRAIN AT FAILURE



Ministry of )
@ Trans;%rtation Foundation Design
tario
& SPT 1076
RECORD OF BOREHOLE No 12 10F1 METRIC
WP 321-96-00 LOCATION  From Highway 401 to Highway 427, Toronto, ON - Coords: N 4 830 822.5: E208787.3  ORIGINATED BY RA.
DIST __ Central _ HWY 409 BOREHOLE TYPE _ Solid Stem Augsrs COMPILEDBY __ GT
DATUM _Geodetic DATE 12/16/2002 CHECKED BY RA,
SOIL PROFILE SAMPLES | w o [ TNAMIC CONE EENETRATION
ol < PLASTIC xwm"ﬁi aun | E REMARKS
5 gf28] 2| 2 % @ ® w M omr wriZdf &
e z | w| 3125 & |SHEAR STRENGTH kPa ve v w2k
DESCRIPTION Elz =l5z| & — DISTRIBUTION
DEPTH S|3| F| 5|38| < |o unconFiNeD  + FIELDVANE v %)
== Z|%5°| I e POCKETPENETR. X LABVANE | WATER CONTENT (%)
Ground Surface w 40 80 120 160 200 20 40 60 kNIm3 GR SA 5l CL
0.1 m Tapsoil, ’_
P 7$|; 1| ss | | 2 o 223
j 160)
{12 ss| e 29 o 227
j 159
/7 3| ss| 51 >%5 oH 226 |4 36 44 18
>225
A 4( ss | 22 158 o 213
4 )
very stiff f
w18 ss| z ) o 23 143 4 1,
hard ||,/
_____ }f 187,
very | - 54
stiff / 6| ss| 17 1 o 21.4
%
Heterogeneous mixture /I/
of Clayey Siit with sand, /f 156
trace gravel, i F
(CLAYEY SILT TILL) v 7] 88) 16 ° 224
brown to 2.1 m, grey below %
" hard } 158}
/él'/ 8| ss | es ° oH 228 |6 38 37 18
54
153.5 A
74 LBl
Heterogeneous mixture of 4T =5 T5om3] 163 228 [13 39 39 8
Sand and siit, some gravel, ElN
trace clay, "5l
(SANDY SILT TILL) .
grey, very dense 138
4. 152
s P
| i
o t- "
- 151
g 3 o
14,
D
149.8 BOFIIL i o 2198
10.8]  End of borehale
* Hole dry (not stabilized) and open to full
depth on completion
0
3 ., 3. Numbers refer to
TUXTE Senstivity 15%5 (%) STRAIN AT FAILURE



Foundation Investigation Report

Proposed Highmast Light Poles

Highway 409 Rehabilitation from Highway 401 to
Highway 409/427 Interchange

Toronto, Ontario

Project: SPT1076
Ministry of Transporiation, Central Region

Appendix B

MTO Record of Borehole Sheets

SHAHEEN & PEAKER LIMITED
JuLy 8, 2003
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1 REMARKS -

Erey,  |REv)
(m) |oepua|  OECR
/1§74 )...?6,?'-' Srouid

L

(Bukk
Y DENSITY

)
AR
£

FAGR S SL ¢l k

(% 0.0 --.

S

i :”-.191;7 C@nngch “Browm. o
1. 5.p|Net rix.of ‘¢layay STIHA,
1 R f.raee g_ar,d‘

n—- I S B (PR PY |

b itk.of i1k, sind ek
gravel, trace o!' ;:1&;*

(lagial Till

o : 116127 )

: ‘Very Bense

1438 [y o Brey L kS
1 25,0 'iev.mﬂ of clayey sil x4 B
© fireces of sand & grav - o4

r41:8_ |figs qfterd.  prey

A ..ngfa\ :ii:%hered L3 T

L .

 8olid-Shale
139.2










FSISTARICE -
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Lo










Elgv.
(w)
1822
505 1]
1932
2t, 0f. 1y N
N e ..w‘it&h txacc qf sand 5
Vi r-r vel..
Ll AT
i End of Bot-eh'le




b3 2 s i
242 28 Gt oty of oTayh

2, r
742 1{u56.3 with 'aq"nd.:&‘_gra;té_l
3151 End of Borehol




ELlevy.
()

/152§

i OMPILED By

g g AN_'noN sscnoN i}
" ORIGINATES: BY- Ty

mi'\__.._..._ e

N PLASTIC LIMLT 3 Sty

TENfr g

/5p-9

ubum uer —a—-—‘n :

o
-gﬁ [ REMARKS

_CElor sa s c; »

I 4

‘JJ}?
Orva, 1, 'i

32 33 27 .50

14 6-4

776 {17)..

/0-3',4

.:');?2-_3 Derze 6 Very Denie :

Arey,
plHet . silt,sand
gz‘avel‘trace of clay.

/#J-j

JEE8 Bl ottn paid & m‘awl._..:

M. $3E, 67,51

“End of* Borehola




S MINISTRY OF TRANSPORTATTON AND commumcmous omumo
DES(GN SERVICES BRANCH ‘

RECORD OF BOREHOLE N° 101

_ :J_O':B‘ ,72-‘11,100 LOCATION " Oo-grds. 8795231 My 980,_0271:
T WPABE8-00 ° - . 'BORING DATE " Sept. 11;1972 R -_-‘
DATUM_. Geﬂdetie : BOREHOLE - TYPE. Auger and Cong'Test ... . .~
; bo.,_ PROFILE ™ . SAMPLES “| - - DYNAmIC PENETRAYION asslsrmcs uaun‘) UM'IT -

BKOWSIT OT
: o o T

. SHEAR STRENGTH PSF. ..
O “UNCONFINED -+ FIELD VANE
]e QUICK TRIAXIA[ x LAB- VANE -

T

) S

DESCRIPT[ON

NUMBER .
ELEV, S'.CI.\‘_LE.

TYPE
BLoWs/FooT]

Gx'mmu Level : .

" T-Fateris,
layey silt,m.th so’e

“lsand & gravel trave
of orgamcs. f‘irph_ H

\)\>< STRAT. PLOT
5

&
- o ” 3 185 .
.B.' '-,~ 3 55 {

+ Met ilx,of diayey 511
 [pome saxid & trace 'of

ta
SRR

Clereval . 55 S
- (Glactar i : 10
|- (Gazetar . R G
ery stiff to-'_H,gr_d . s, .
A i

Tty sand S
_Ezid_b_r.aoreholé""' - 1.*

" g00

20 . : ) Lot . .
1595 % STRAIN AT FAILURE . ' T R L]
W, . s o e




s —

MINISTRY OF TRANSPORTAT!ON AND, COMMUNICAT!ONS ommuo i
DESIGN SERVICES BRANCH ’

RECORD OF BOREHOLE. N2.102.

. Jog  72-11100 LOCATION Co-ords. 879,0°h N5 980,06l &,
'.wp 218-65‘-01 BORING DATE _ Sepk. 8, 1972
.DATUM Geodetio ~ BOREHOLE TYPE Auger and Cone Test
-'SOIL PROEILE - SA . DYNAMIC PENE'I‘RATAON RESISTANCE LIQUID LIMmIT- -—wl' -
SO1 PRO L il W “°“‘S’I,3°’5_sa—-— PLASTIC umur__«--.g.’:-
. 6l « 81 3 20100 - warer CONTENT_w X3 ]
i gfutw @] 3 [SHEAR STRENGTH P.s k.~ ] we- g i |35
DEPTH|. DESCRIPTION. 121> |81 = Jo inconrmnep + FELD VANE b O
N SRR R el 21T %_ W le auck TRIAXIAL 1AB vane | WATER CONTENT '/. .
45350 | . Ground Level -w a] v 1.1 ‘20 3o F
TS - 530 f—1 A -
B S I 39 REEE
Y| T
'. "'.‘ N Ss ) . i
B : Vs
‘;/ e 11 w20
23 e
Foy A . s -
iV R ETIY,: T ) or—
(A RS b i . .
* 58 SRR
*. 8 2 o i

T
L]

< RRCANG ;:-'

20
159-S % STRAIN AT FAILURE
10




. MINISTRY OF rmuspomrnou .«wo commumc.mous omAmo ’
ossst SERVICES BRANCH "~ FOUNDATIONS  OfFICE
RECORD OF BOREHOLE N.E 103' ' o

Jos__r2am00 ‘tocanion_  Co-rrds. 878,900 N; 980,129 E, - ORIGINATED BY: L3
WP, 218-65.01 BORING DATE _ Sept. 7, 1972 . COMPILED’ BY
DATUM__Géodetic BOREHOLE TvPE Auger and Cone Test™ - ) CH_ECKED,'--BY .

. SOl PROFILE SAMPLES | DYNAMIC PENETRATION RESISTANCE LIQUID UMIT ——W,

& [PLowsy FOOT o {PLASTIC LIMIT e - 2]
; Gl 81 3120 Lp 60 80 1do. | WATER CONTENT... | 23 [
5 ELEV. | oo Efuiw i) g SHEAR. STRENGTH P.5F. .~ < B w oW L &N
E"’(ﬁ‘)’ Depra| - DESCRIPTION S{Ein g} > [o unconmmen +FIELD VANE RN B
‘ E S R EL2I I8 & |o ouck R x 14w ane’ Jwarer CONTENT %
. 76249 |53l 7| round fever @ & . .10 20
’-/ A o

a
3

]
I
/

.520

L2
.
N

] efuqi:':;pf-elayez' ;
.{E11t; some sand and
g trace -o.t'.gbaﬁl. -

43F
-SS | 37

’\"

. (Gland.al 1‘111)

Very St:.:tr f.o Hard .‘. :

9342. ._'..1_9. ._.'7:.
_Endof Bdreho" iy B fF

50|

'
N .
vl
- . . .

. 20 )
154-5 % STRAIN AT FAILURE
10



MINISTRY. OF TRANSPORTATION AND COMMUNICATIONS~ GNTARIO
DESIGN SERVICES BRANCH '

' FOUNDATIONS . OFFIGE

RECORD OF BOREHOLE "N2 104

408 M0 . yocanon___ Co-ards. 878,710 N; $80,191 E. ORIGIATED By W
WP - 218-65-01 BORING DATE _ Sept. 7, 1972 : COMPILED. By~ ]

’ "} paTum__Geodetic BOREHOLE TYPE Auger and Cone Test : L .. "CHECKED BY._ i,

I SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wi ] -
e BLOWS/ FOOT | PLASTIC LIMIT.— W |

' 20 kp 60 80 10 |warer coNTENT_w-
SHEAR STRENGTH P.S.F. 1w - C W
© UNCONFINED -*  + FELD VANE | A
1© QUICK TRIAXIAL X LAB VANE " | WATER CONTENT %] -
: : J: 20 20 30

' DENSITY.

BULK -

Etj v I%:'Ef\%i DESCRIPTION

£ 0899 |53k orowna tever

TYPE
ELEV, SCALE

NUMBER

BLOWS/FOO

8

1
1
I
]
1
i
]
{
!
)
!
i
i
1
1
L
{9}
9 }g‘\'f:ﬂ 3" ] 0

530

)\

N\&9 | sTRaT. proT
1

o€
¢

88

“ . [Hetimix.of clayey sil

é’

E

te
.:ﬂ_v\ =

;
@8 -
‘i

- elactmy i)
iy [very Stasf ts Hara:.

Rt L NE §
O[Betunie of 33Tty sandy;
eravel & oray,” >

hay
NO
o

.

s10f

7]
3

K

\D"'.

a3
<

2
()

ey “Denge ] . :
Bndicf Borenode || ] | | L NEEEEEE I
PR I " ) 500 : :

20 ’
15¢-5 % STRAIN AT FAILURE
0 . . .

B L weer e e s . ~ ce . -



MINISTRY
DESIGN SERVICES BRANCH‘

r,F TRANSPORTATION AND COMMUNICA]’IONS—ONTAR IO

) _ RECORD OF BOREHOLE N° 105
J08 12';15,100' L (Geamon T Goords. B, 573 Ki-. 980,232 E.;

.. WP Begm . - _ -BORING DAE’ Sept. 6,972 ~ . . T
| patom__ - Geodetie ' - . - sousuous TYPE Auggr und ‘Cone Teat
G sb![ PROFILE . Lo SAMPLES - nvmwnc reNErxATAON RES!SMNCE LIQUID UMIT -—-«.—Wg_

=]..4 [sLowsy egor - PLASTIC LIMIT..
o _ 5l g '5’ 20" Lo-. 60 50 190 - WATERCONTE
I &)@l w2 B [snEar stRenGTH PS T
DEPTH DescmpmN L PELELE R g o uonney i
LAl Sl &) -4 le auick TRIAXIAL
Gromxd!.evel R S = I
o4 188 [ zg] S30]-
RIEREREa N
Ny I
) o5 A .
+ [Hat.itix,of ciayey si;l{f LS LI, g0
--'smesnndandtraoa bl 1 7] I
a otgravelj._ S e
o (glacinl 1‘111) K:j KBS T
R SATT 510
Vaysufftonmﬂ_‘ "/ Tes7 32} " )
H‘t"xo‘?'ﬂrﬁ's 761 KIS IR
& clay. T . ‘;‘: AR

End of Borgliold - |-

* g0

20 ‘.
1545 % STRAIN AT FAILURE
- 10 :




JoTAme Fenereation

“]atows 00
I 2o lg

Coo20, - N
- 1595 % STRAIN AT FAILURE -
.10 Tl T




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE § |
RECORD OF-BOREHOLE N© 107 ;
JoB___72-11100 . LOCATION Co-ords, 878,305 X; $80,m2 &, ORIGINATED By _(SP k
WP 218-65.0% BORING DATE  ang. 23, 1972 COMPILED BY VX
¥
. DATUM Ceodetic BOREHOLE TYPE Luger and Cone Test CHECKED BY__.o267
SOl PROFILE SAMPLES DYNAMT PENETRATION RESIBTANCE | LIQUID UMIT — Wy
=1 “ [8Owss EooT o Er e | PLASTIC LMt ——_wy w e
5. gl = 20 hp €0 BY 107 fwarer CONTENTw 39 1
ELey Sl<tw &l & [SHEAR STRENGTH P.5F e w Y &%) REMARKS |-
Erev lebml  Descriprion SISz 18] > |ovwonmed <o vane ] ! ) ) © ;
3 21" (8] @ e owiex miaxae x1as vane | WATER CONTENT “r 5
7€3-( 1536.9] Ground Level 2 R 0 20 3 lecriorsasicil]
0.0 L .
o FREREE 5
) —35] 530 . 529.6 %
Y]
--------- e
ey i
5 N
p *Het.w:lxtm‘e of £ 3E] 520 £
611%, sowe savd and |42 R0 g :
": g trace of gra'rel. ... 2 Q
i g (Glaciad 1) {5138 mo
% -
-t a
gE " 9185 ! 3
. w .
cw A2 9bsm.el "
“ 9 - 35.0fHet.mix. of silty im0 L1 g g
X - sand, gravel & clay. -A.'- :
e MY e 1005
e Grey -
.‘g }-:
3. . k'{ Dans -
% | 49.0]usg.9] YT Bense 3 ko
o LS89 T -
9 48.0 ]
= with shale &agments\ ,-'/ 21 S5 j170]
.ol : 3y .
below E1. 187, s .
2 8o
/45 H 8.0 - " A .
] Bedrock ~ Shale with
T ot }iugojane layers.- 13 Bk J6os
62.0| End of Borehole ]
) Lro

20
1545 % STRAIN AT FAILURE
10 .




SOIL EXPLORATION

OFFICE REPORT

RINISTRY OF TRANSPORTATION AND COMMUNICATICNS— ONTARIO
DESIGN SERVICES ERANCH : N FOUNDATIONS OFFICE
RECORD OF BOREHOLE N© 108
JOB___72-11103 LOCATION Co-ords. 875,258 ¥; oy, 17 =, oriGNaTED 8y BT
WP 218.65.m RORING DATE _ Jueuss ™, 1972 COMPILED BY__ VR o
° | parum__Gsodetic " BOREHOUE Tveg Aurer and Cone Test CHECKED BY, _.22r
SO, PROFILE AME DYNAKT PENFIRATION RESISTANCE [ LIQUID 1HAIT ——onwy
=i HhG SAMILES LogBowsrrooT ot TRIASHC LIMIT e o b
f sl.! 1813 =% w (080 100 Jwarer CONTENT _w 39
crey FELEV | R BT 1 % [Snear sreenatn PSF. we w w1 aZ REMARKS
e . . = Dy ot
iy SERT DESCRIPTION rSf 2l 12l o fo uncovensn + FIED VANE e
IEF2]" 18] S o ouice temn v 13 vane | WATER CONTENT % y
/64-2]1538.7] Ground Level 1 B« ‘ 10 20 30 jecrlersasicl
. 9.0 D) 1 i i i
/ o i i ;
/ PEEENES 2
o 32.0
S EREEN { L
o f 3
“““““ ey W ETS T T
Het.mix.of clayey  Ji° Ss i 23 8| —
silt, some sand and Asissi=] 5
% (23
trace of gravel ( 5T %
(Gleoial m™12) ;/f
*
'f: B T S5 1 30] 0
Very 3tiff to Berg “.- 551 T3]
/$3-51 503.7 VA . N
35.0Bet.xix.of silty sand<. |30 {55 90 - SEETETE
gravel and olay . 500 *
with shale fyrapments |». fi eRiky
L]
below 21. U83.) -
- *
Gr o
& - k90
Very Derse - 55 XA
‘.'
14-3-4] 483.7 s
"1 8500 of horchole
k8

-
1585 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION-AND COMMUNICATIONS— ONTARIG °
DESIGN SERVICES BRANCH

RECORD ©OFf BOREHOLE N© 109 .
JOB_T-100 . \ochtion_  Co-ords. 878,196 N; 79,5 E. ORIGINATED By [BP..
WP 218-65-01 BORING DATE  August 2Y, 1972 COMPHED BY - VK-
DATUM___ Geodetic BOREHOLF TYPE Auger and Cone Test CHECKE‘DI'B_Y'_'-: e

SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT —TY
’ ] D JBLOWS/ FOOT e IPLASTIC LIMIT. W
S| « 8] & 120 Lo € 80 100 waTer CONTENT _w.
ELEV. El9yw & & [SHEAR STRENGTH B.5F. we L
.|DEPTH|  -DESCRIPTION BEE| » 2] > [o uconemeo + FELD VANE "“-—3-—-'. =
o : =lZ2|* Q| = |e ouick teanal  x-14B vane | WATER CONTENT %}.
-8h2.6| Ground Level © a] « : S
5 58 | ok &\
A ER N S
s R
e SS | 75 :
L e e e — —_ Browm [ i 530
- Qrey - P~ 557|138
_ [Hot.mix.of clayey A AR EN
‘1si1t, sowe sand and AF Y N :
R 6] S 70
trace of gravel A mrE
S " leaA 78S 99 520
i (Glactal 1) - ]
TR ) A B[S h9
S KRNI . .
He_t.,ﬂi:l._x.p_!’-silty 2819 A - i I E 1 - : B B
1 e Y 3
B . 2 500
P BTN
i’ )
’4- ’ I E 49
.;l .'_ H _‘ )
e ETHIETEET: 2L K
& . KR It :
.2 : . .
[ | 18
. .

by

" . :
159-5 % STRAIN AT FAILURE
]



. . Dl MINISTRY OF TRANSPORTATION ANQ COMMUNICAIION "'omA' o
-. DESIGN ssnv:css BRANCH ’

JOB‘ 72-11100

1w

RECORD OF. BOREHOLE N° ]21

lOCATION

Co-urd; 377,578\ ll-

2185501

i BORING DATE

~ | DATUM Geodetio

Sept. 1, 1672 . -

976,288 - _

BOREHOLE rvrs Auﬂer and ﬂone Test-*

T R ¢ . : [ B . JOYNAMIC peusrmnom RESIS"ANCE I.IQUID uer w I
= SQIL FADRICE — o] I'ES.__ w. mové;/ioor . -PLASTIC LIMIT —wy]
o . |8 F81.%: 80100 WAI.'EP CONTENT. :
S ColE et e [ 278 [Shear STRENGTH PSE | W .
SEpTE | | ~DESCRIPTION S12 0> )9 ] o 1o unconrmen ;4 .FELD vANE
n : 2]+ g', L@ Fe quick nmxm X LAB VANE - WA‘I'ER CONYENT ‘/-
. Sround Level. | &2 5| = . iy M. 20 3o
P Material . R } a7
. |Clayey silt,rome -e.nd)s. . -
- & trnt;e of orgasies.- ‘1] 8§ §20
. /}, 881 331 ..
. . 5 .Z =5
. . ﬁrown P LA -
frmt e -2 - -SS 18} 4 1
Grer‘f- - ] 516 -
Het mix of:- clayey o B:1 -36f - 1.
. [|ei1t, “sonia sand and A =13
_ tréwe ot grave_. T
: e, S 50l 1.
. . |48 4
. . T
: - Silfy.sand R .
_ : 4 190
T Tt = 93 -
St.L!' to Hard
" Enar or Boreho:le . F
) o 480

20 ’ ’
1545 % STRAIN AT FAILURE
< 10




MINISTRY OF TRANSPQRTATION AND  COMMUNCATIONS - ONTARID

DESIGN 4ERVICES BRANCH FOUNDATIONS OFFICE. '}
RECORD OF BOREHOLE N2 122

JO8__T2-11100 . LOCATON Co-ords.  8FF,E58 %; 974,030 Z, ORiGINATED v YE 01

WP _2)8-€5-03 BORING DATE __Sent. §, 1572 compien ay_ VK, §<
. DATUA  Ceodelice SORKEHOLE TYPE Avzer ard Come Test CHECKED pY ...:'...:::.a;..‘?.. N

IL PROEL MPLES DYNAMLD PENETRATION RESISTANCE § {IQUID (IWIT —— W,
SO FRQrlE SAMES @ laiowssFoer oo PLASTIC LY | _
5 iQ] 3,20 ¥ G 0 fyares comtntw | 55! ¢
Ef 3w & 8 [swear stRennri veT W w | BE| REMARKS:
ELEV. cl2is (s RS ——— ol Y
Ere v. BEmG DESCRIPTION 1€l > 1w > | UNCONFED + FILD vANE -
B Sl ) af 25 g 2 Jo OUICK TRIAMAL % 148 VANE | WATFR CONTENT % Y
/S48 |508.0] Srownd Leve: " iafl = L ) 10 20 30 [per
0.0 A ] b f i
LIrsETE : j
& T
."/" 2 2 - ( 0} -4
. 500 sy
- 38 ]
'S
/ EEEEEN
eé
________ ?.;%. / S 155193 i
e.. )49’0
Het.mix.of elayey . : €188 76 o
silt, some sand and Y .. S5 1107
. |trace of gravel. N o
"] - (Glacisr T411) ;} ElSSH 180
SHFF to Bard S R T
End of Borehole
k70

20
W45 % STRANN AT FAILURE
10 ; :



LUNISTRY OF TRANSPORTATION AND COMMUN!\F\“'ONS ON?.M&IO

(A

GESIGN SERVICES BRAMCH

RECORD OF BOREHOLS N° 123

FOLNDATIGNS ..iaffﬁiéi
‘ ‘

108 To=LY1C0 LOC AN Cowprds. 5‘.’7,&’:‘3'5 ?2; f‘?b,ﬁ}? B, ONG‘NAIKD B\’w«—
. We | oif.g5.ey BORING DATE _ Sest. 3, 192 COMF 1Es By W
‘ 1 patua Seodetic - BOREHOLE TYPE duper sud Conm Test CHECRED. BY
- SOl BROFIE SM"‘{ES mz-.u..n RNITRANSN ¢ RESHIANCY PUQUID LT -««—vh
- Y ofnowLe TRoY tmsuc LMY Wi
ol a j 91 = w4 & ST WATER CONTENT_w
Eiev. el w €| W [THEAR STRINOTN P SF W e oW
S x:ErgIVH DESCRIFTION = 2; >0l o o sconmean s D vame | T T
i 2 3 i i g 1% QUK TRIAKIAL X 1B vAn: | WATER CONTENT '
/592 §524.0f Cround Lewa) v : = el in 20 .0
0.0 D i L: 3 i "
o Fi1) Moterial H . i .
. i L 1 ¢85 1 9f 520 H
Clayer silt with trach . j
: . P 2 IS8l ® 3
oll gravel & orgenics.! 3 1 )
31 SYTET] |
880 30] 59 POt
o . =S i & \
Soft to Stiff : - k
(1 €55 33 -
Q{¥et.mix.of clafag' i ss' ’m' [T
B silt., seme’ sand and (- |- = 500
“ltrace of gravel, PR ESNETS
’ ~e R
(Glacial T§2) / _
" .. - E -§ 4 c-
[(xith sttty sema . % 9 -1 551 oo ' %
1 2evers wtiravehout) | 7] - tiso
‘ - . | i3 TSS i Ten
t‘;t wixof sendy (5. fi1 ] 85 108 ) {o
- :|Eidt, gravel and clay. ;' ’ . k8o
g|Orey Very Demse  [:, fysmeiost’
.End of. aﬁr@dle .
k7

0
1595 % STRAIN AT FAILURE
0




MINISTRY OF TRANSPORTATION AND commdmcmibws"—omﬁ]o~‘_"'.' N

DLSIGN SERVICES BRANCH FOUNDATIONS OFFICEY
RECORD OF BOREHOLE N© 124 .
Jos___ 72-11100 . " LLICATION Co-ords. 877,552 ¥; 975,62} E. ORIGINATED BY._VK s
. WP " 218-65-01 BORING DATE _ Sept. 1, 1972 COMPILED BY Wf .
e DATUM_ ~ Jeodetic BOREHOLE TYPE Auger and Cone Tsst CHECKED BY _ i)
SOIL PROFILE SAMPLES DYNAMC PENETRATION RESISTANCE [ LIQUID LIMIT ——eW )
=] & [{r:Ows/ Zoor PLASTIC LIMIT —wpf - ‘2.
S e S & |20 Y 60 80 100~ |warer coNTENT_w X5
e ajw!l w & ©r |SHEAR STRENGTH P.§.F. We w W o U
.E‘;f‘)\/_ [—)E—‘é% -DESCRIPTION o ES IS I > | © UNCONFINED + FIELD VANE ' e
- L o s g L o QUICK TRIAXIAL X 1AB VANE | WATER CONTENT % Y
(57 Z452h.0) _ Ground Lovel i s @ 3 o 10 20 30 . |pepk
i L 0.0 ) / : FRE
i 3"' T 885171 sz 2
4 Z 1 5535 ~—] | o—t
g \-\\
P T b
/ a1 BT
A5 | S5 | 3h]
/ 6 1851390 Ob—
¥ “rif2 1 ss | 7l
I3 '.,ggﬂaandtrace'- . 500
I EE . I S
|of gravel.: . .- ,/f 8 |55 95
OYacial T11) '
- Lgo
A R
§ - k8o
170

20 )
159-5 % STRAIN AT FAILURE
10



Lotanon .
&omNG DATE

w
>
4
or
ad
m
w

fsowstoot

20 B
159-5 % STRAIN AT FAILURE
10 . T

-




MINISTRY Of TRANSPORTATION -AND COMMUNICAT!ONS ONTARIO s

JoB_ 72-11100

DESIGN SERVICES BRANCH FOUNDATIONS - OFFIG >

RECORD OF BOREHOLE N2 126
LOCATION Co-ords. 877,510 N; 975,078 E, ORIGINATED mr' L

"W.P. '218-65-01

BORING DATE _ Sept. 5, 1972 COMPILED' BY,

T pATUM  Geodetic

* BOREHOLE Typg Auger and Cone Test CHECKED 8y,

_ SOIL PROFILE

SAMPLES DYNAMIC PENETRATION . RESISTANCE [LIQUID LisALT -—-——Wn . ;' -

=] & |stows/fooT . o
5] « 9 T | _20 L € B0 100 [yarer CONTENI__--_'A_{. E3
JELEV. |- alylw ol a SHEAR STRENGTH PSF. W w Wi
E - b Qg
DEPTH DESCRIPTION 212t > 1¢ =~ | O UNCONFINED + FELD VANE | - . RN RED
. o o g & ] e QUICK TRIAXIAL X LAB VANE ‘WATER CONTENT %]
'y, 517.7~-' Ground Level - &l w L. - 10. 20" 30 .
’:;A_l 85 | 13 ' \
os 2SS 1531 510 -
iy 55 | 52
¥ 15513
he S B
] Sv 5001-
53 | 681 -
‘8S:_[60/%"
S8 _{50/3"
v hgo
8s | 87
52 1o e
5371 95 ‘ )
72 AP
T e

20
1590-5 % STRAIN AT FAILURE
10




MINISIKY OF | RANSPORTATION AND COMMUNICAHONS ~ONTARIO S
DESIGN SERVICES BRANCH _ FOUNDATIONS - OF FIGE!
RECORD OF BOREHOLE N© 127 e

JOB____72-11100 . "LOCATION Cowords, 877,522 N; 974,836 E, ORIGINATED By' ;
w.p | 21B465-01 BORING DATE  Sept., 5, 1972 COMPILED BY ..

DATUM__Geodetic BOREHOLE TYPE Auger and Cone Test . CHECKED BY ‘

50"_ PROFILE . SAMPLES DYNAMIC PENETRATION RESISTANCE LIQuUID LIMIT ———-Wt .
— « MO\SS/ fgor 5'_83—'17)?7"“ PLASTIC LIMIT —wp| -
61 o 31 & WATER comem_:.-w
JELEV alulw | 2| 8 [SHEAR STRENGTH P57 - e w-
DEW -DESCRIPTION 12| > |2 = O UNCONFINED + FIELD VANE . L
112" g L 16 QUICK TRIAXIAL X 148 VANE | WATER CONTENT 4%
h98-.0;t, Ground .Level [’ = w 1 .10 20~ 30
(> '~ A B -4 B .
- 0.0] ] /

i =% S ]

: —_ Brovm__'n,. .

AT T TSy TC F2lss A% 3 .
) Het.mix.of clayey |7 " 90
| [six%; sere sand and- L a2
trace of gravel. A“/ 55
(Giaeial ). 2.; TS5
A —] " 480
£ 4ol -
“72].
>1Dense | to Ve.‘qy Danse wo -]
. Rid 1~'Borf.uole T L—

20 )
15¢-5 % STRAIN AT FAILURE
0




M!NISTRY OF TRANSPORTATION AND COMMUNICATIONS ONTARIO

i DESIGN SERVICES BRANCH FouNDAngi)Ns:._qff_l
b RECORD OF BOREHOLE N°© 128 o
: Jjos  72-11100 LOCATION Co-ords. 877,h79 N5 97h,784 E. oricmarep ar: K .
W,e. 218-65-01 * BORING DATE _ Sept. 6, 1972 COMPILED BY: .
DATUM___ Geodetie “BOREHOLE TYPE puger and Cone Test CHECKED BY 2
; e SOIL PROFILE - SAMPLES DYNAMIC PENETRAYION RESISTANCE LIQUID LimiT —-WL
: =] 4 [sLows/Foor JPLASTIC LIMIT = wg ). >
: O o Sl 120 Lp 8 80 300 | WATER CONTENT. w -'5"?-
- Terey Eiwlw &t & [SHEAR STRENGTH P.SF - ] W  w oW lEm&
G5 AsEmml  pescripTion S1E1 > | 2| > |ounconrmen  + R vane T i B
: B Db «f 2| - g = [ @ QUICK TRIAXIAL  x 1AB VANE WATER 'CON-TI_ENT' % |
157 Z 1 1i87.7] . Ground Level 3 a| w - ] 10 20 -3
T Z |
’ o 5 8s |7 .
rown % N . . -
N R - ¥ P R T 190 b— T | o+
|Het. iix.of cl‘aysy 4 2 - - . —F
51X, - some Pand. and (* S8 | 3h}
¥race of -gravel v X : ]
{Glacial T411) LA ss 3
b Firxg__to Hard . X I g . . 4
et mix.of silty : Emldg“," S8 ] 180 SR U AR N D Y e
vela.ndel . A B J ' - E e
Lo A Je BN . ol o -
. it g . -
Very Densel4; |- 38160/ L

L7o

i : 20
., 15495 % STRAIN AT FAILURE
. 10



AT: FAILURE.

20 )
S5 45 % STRAIN
L o




MINISTRY' OF TRAN SPORTAT'ON AND COMMUNICATIONS - ONTARIG -

DESIGN SERVICES BRANCH : FOUNDATIONS
RECORD OF BOREHOLE N2 130

JOB_72-11100 : LocATiON____Co-ords. 877,700 K; 975,052 E. : ORIGINATED 8v:E -
. W.P._218-65-01 BORING DATE._ Sept. 6, 1972 . COMPILED BY_ .
. DATUM___ Geodetic BOREHOLE TYPE Auger and Cone Test . CHECKED BY.-
| " SOIL PROFIL SAMPLES DYNARIC PENETRATION RESISTANCE [LIQUID LIMIT —e—w; |- e
EOUL IROTILE . MPL BLOWS / FOOT = JPLASTIC LIMIT ~cWp R =
20 k0 60 B 100 | warer coNTENT W | L
SHEAR STRENGTH P.SF. - | w . (O BT
TH P.S - L B
O UNCONFINED °  + FIELD ‘VANE e

[ EtEy géﬁr"ﬂ DESCRIPTION ’ o= i
S ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT %
4107 20 30

NUMBER
TYPE
BLOWS/FOOT]

"M ELEV. SCALE

e N2 sTRAT. PLOT
oE

5{510.2 - Grourid Level
|7 UHeb.ix.of clayey S E < .
- J313%," sowe sand and R 4
. Ibréce of gravel. X N i ~—
¥ G 5517} seo :

T i mee1ar man)

NS
67185 | 70

2,

196

R

.
L)
hed
<D

.
.-‘.

C

'

Nte

20
1545 % STRAIN AT FAILURE
10 . -






 MINISTRY - OF; rnmsvomnou' AND commumcnnons«onmmo
DESIGN ssnvnces BRANCH ;

RECORD OF BOREHOLE N° 110

JoB 7211100, . LOCATON_. : Gotords. 878,147 Ky 979,3581:
WP, "218-65-01 BORING DATE ~_August, 20, 1972 -

| batum_._‘Geodetic - morewore TYPE fuger and Cone Teat,

SOIL PROFHLE . SAMPLES L FDYNAMIC FENETEAI’ION kEs:smth’ LIQUID I.IMIT ..._w
B o . B 1 =1 BLOWSI FOOT . . . FLASTIC UMITE "
' o 18] : hp 60 - Bo 1q0.. o
BE| oo ule e & SHE_A'R STRENGIH P.5f.
#y -|oeei| . DESCRIPTION ‘E1 1€ > Jo-usconemed :  « Few vane
Rt . 2 F S W.[e QUICK TRIAKIAL X LAB VANE
55,8 | . Ground Level : a] @ ). 1o -
[.o° - : T N R 35S
e | S0 e - .
i s —31 ) . . \\ ) N E

Browm -

T T ey M
Het.mix.of clayey i . 3
. | silt, some sand end 51ss !y :530 -
.| track of gravel. - & | s5178 .
. b (@ectal H1). AN
168 FYsp0id| o .

\( R N '\..\\ Z\\ STRAT. PLOT,

T 36] se0).

EEs

EXPLORATION

JEE 8.8
< fetof

32

.

<
e

w101

A Very St422 w liard' 254 -
i T LSS ——— : 3 . .
) "Hat.m‘\x of sd.ltysand"'_ : : -
- gravel and clay 5 500,
] (with shale ﬁagmer_:ts". .
below el. 420.) -
. Gr . .8 . .
. ey_ : i 85 [1318] . 490~
|’ Very Dense ¢ ’
: ' A . o
I#“"# 1B0.3( - . Y IS Trodsn
" | 65.5|- Ead af Borehdle | kBo

20 ’
15 l¢-5 % STRAIN' AT FAILURE
‘A 4




' mmnsﬂzv “OF- TRANSPORTAT‘ION AND commumcmou "omuxo

Jqé 72-11100

DESIGN SERVICES BRANCH .

. LOCATION

13.6<_rn

RECORD OF BOREHOLE N° Hl
< Co-ords. 878,099 Ny 979,165 E. |

BORING DATE tugust 25, 1972
- BOREHO[E T\rpE Auger nnd Gahe '.l‘est

fi' | 5arum_Seodetis -

‘SOIL. PROFILE - - ) -SAMPLES - .DYNAMiC pmerunon -RESISTANCE
) T By |vowssroor s
ST I “lelel 18] |20 ko 88 10 7
TLEASY. eV oo ' ElE|wiel e SHEAR STRENGTH:P.5F. .
UM oepty] . - DESCRIPTION SIZEl>1¢2] > Jouconanes .+ pED vane
REEROPIEE Ll BRI ?_ﬁ 2= g W Te QUICK TRIAXIAL  X-LAB VANE
° /“'8 SUT. Oround Level -~ | @ a] « S
R T ] % R A5 :
Y s =]
________ B"”"{‘ } 3 ﬁ 113 i .
" Grey, Vo' EEM AV
: Ketnd.xot clayey 51 EER s ;
. '--someeandan_dtrace ) = 530}
L et g;-avsl. B /. 5185
VR ENN
(ulmu nu) {4
. = |
73 i —1 ‘g0
N AP R AR
Very:Stiff to Nard .’ TS Vo
S / 88130 ’
K TS 18] ‘51 -
= ety T e ...A : 58 .
Y Heb.inix. of sdlty. -|*%
'aand-, gravel & clay. ... : S3 [ BOA N
) : e .
- . A-.' (N
Grey 1o
|- " kg
"-Very Dense . .
L
. .'
2 NN B e "
2SS W s
-] 70.d End of Borehole ]
L7

20 )
. ls~¢0'§ % STRAIN AT FAILURE
o




WP

DATUM

: DESIGN scnwces BRANCTH °

: -IOCANON

72-11100 -..
2186500

. Geodefie. B

RECORD OF BOREHOLE N_-
" Gomords. - 878,06? U3 9'{8,9703

BORING DATE Aug. 25, 1972

BOREHOLE TYpE Auger and Onn,s 'I‘ast

R

"'+ SOIL- PROFILE

SAMPLES

ELEV.|”
DEPTH|

Q.

" DESCRIPTION |, |

3| . Ground Tevel

| STRAT. PLOT
_ NUMBES -

SType

" {aLows/foot]!

DYNANIC PENETRATION RESISI’ANCE
- (BwQws/ roor
. 20 lm

o T A W
JPLASTIC LIMIT —wy:

SHEAR STRENGTIT F.5°F.,

O UNCONFINED :
® Quick rngAxm

Te FIELO VANE

- WATER CONI'ENT_

X LAB VANE

AR ELEV. SCALE *f

542

0.0 - s E -"{ K
' N .:.‘, - . ~ N & B e : *
11881 12} . P R
J 2 SS.EL. T
[ s e suol
7 485.] 3] h
. e EERp
smne uand and t.raca SS. .
. gt -
. dt gra.ve]. ] S5 1281 '3_0
.(a1a<_:m TII) AT ERT] !
| S e S 83'21;5201
Suire to Hard .- RAC 5] W
o a A2 S8 . o ’ i
(3 o :
1o413 -ho_.".sm g g
K ‘ . N . ] :
'563‘3'__________.___. 113
: -'W_'O Het.mix.of siity |l 1 e .
sand,”gravel & clay. |, x
. T, ° - anr : K
Orey _'...b
} A P W55
. Tady Dense :Joy L
C .';
o .ezl
1479-5 L - :‘ I o o .(lallheo
70.5]" End 'of Borehole -
L7

20
159
10

5 % STRAIM AT FAWURE




: MINISTRY OF TRANSPORTAHON AND COMMUNICATIONS-ONTAE[Q
DESIGN SERVICES BRAN(‘F ’

RECORD OF BOREHOLE N° 113

A._, JOB 72-11100 - . __ LOCATION t. Go-a'-ds. 578,0791"3 975 772 E
| we__-2a8-65-00 - BORING DATE : dug, 28, 1972
DA?UM Geodebip . BOREHOLE TYPE _gggar amd Uone Test
L PROE PLES - DYNAMIC, PENETRATION, nes:srANce LIQUID LimiT- .—W. i
" $OIL PRO Ls SAM lE ] 4 |Blows/roor o . IPIASTIC LIMIT — W B
;: 'g - 8] & |20 -ho- 60 80 190 |VATER CONTENT_w 5
1eLev.| L Bl S & £ | A [SHEAR STRENGTH. P.SIE. -~ [ w . . wo oWt E:
DEFTH DESCRIPTION. S{EIr | €] = fouxonmned - +rmmp'vaNe| oo
T - : SR S 3 | o cuick TRIAKIAL X taB vane | WATER' CONTEN
-] 952.0] " Ground Level n Jafe | e Gy
L0.0( i ¥ | 550 -
C 4 I EEEN N <\
255138 e e
. A 3 . . \\_\ .
_.——'__Th"éy'__jlﬁa&. . ) P
 [Betimix.of cleyey | i {ES 1 i N I B R B e
-|s41t, some sand and o =t : .l . . )
trace of gravel.. |, . SS. 2L B I A B A H
Haiactaa 1y - B e [ ‘ |
(Gectal TIL) - 7o 1185 | 5] .53 :
. AR . . ; . ] 5
[Fery 54122 to Haxa e s [
JSR00 . L —34400 85 In S MR L
}519.0 Siltlr_sind__ e KN 520 o —— -
~33:0]. - T |n A 26 :
. %357 88 | 38
"
/ 13(.88 |- 27] -
SRR i . 510
- N BIRE
fsog0l : . . . A 2 S
450} . . et | 251 83 | 95 o
‘Het mix.of ‘sandy silt S
5y 2 . B O s T T
- |ekay and gravel, ya - 200 —
's_i N
W S5 1 75/4" .
. . . "' . -
FERE B . R R TEN 3 : ]
) Conpact t:o-Ve.r,w Dens':-,‘: 18159
'. '
:f ! 480
.,: B . " o2 .
N Py ey vi
T - 78,8 Bedrock - S}‘ale vith RO -
i " | .. [1imgstone layer: 19| |95% 410
17 |44 2] 468, 2 |Dark drey : B 100
r. - ° 7§ 83.8] End of Borehole, :
P
,'. 460

0 .
1595 % STRAIN AT FAILURE
10 . ‘

—_— o o m-m’ﬂﬁ_mm




MINISTRY OF rmwsrommnom AND’ COMMUNICATIONS ONTARIO R

DESIGN SERVICES BRANCH

Jog___12-11100

RECORD OF BOREHOLE N2 14
vco-ords.

LOCATION

878,012 N; 978,k38 E.

WP 218-65-01

BORING DATE

Aug. 2B, 1972

] DATUM Geodetic

- BOREHOLE TYPE

Auger and Cone Test

OYNAMC PENETI!ATION RESISTAI\CE

I.IGUID Lt ——-W\

sou PROFILE SAMPLES w {srows? soov PLASTIC LIMIT — W
g = o LAST -
5. 8 2 20 - K0 60 BO 100 |\arer CONTENT_.__W-T"
Elw|w &) & [SHeAr STRenGTH PSF Wy %
DESCRIPTION [ Flxia = | o unconemse + FIELD VANE — N =
R oy § - .g LW e QUICK TRIAXIAL'Y X 1AB VANE | WATER CONTENT % |-y .
Ground Level - N ’ _ o -30. 20 30 fpicife
Y4 .| ssof—x- '
T % N Z .
st 1] s
] . B \\ )
X e s P :
: Grey. ,:/ LM IEE] R F
’ '=_ Het.mx.of clayey ) ’ ss | 20"
ilt, some sand and %6 55 :'.16
‘trace or gravel / 71 S 137 - 530
(e m1) (e )
' ' S RE AT
IENERTA [
N 520}
“ssfl 1.
W) B
& 5
S5 20"
5 80 - .0
2837 97"
Tl e
ST T g h -
18
L7

20
154-5 % STRAIN AT FAILURE
10

FOUNDAHIONS * OFF I




MIN|S'I’RY OF TRANSPORTATION AND COMMUN!CATIONS-QNTARIO i

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE :NS 11'5

JOa 72+11100 LOCATION Co-ords. 878,02" N; 978,238 E.

Féuﬁpmosisj oFntE

ORIG|NATED av ,_‘i”__.,

WP 218-—65-01 BORING DATE Avg, 29, 1972 COMPIL’ED BYVK
"DATUM__ Geodetic _ BOREHOLE TYPE Auger and Core Tesi o CHECKED BY 22
© SOIL PROEILE . SAMPLES - D\‘NAM:C PENE (RATION RESISTANCE LIQUID UMIT |
= = ; = ¢ sLOWSI ioor g..T___.- PLASTIC LT __.Vs'
‘ 50« ot = 0 100 JWATER CONTENT..w
S sy |lw 2] & SHEAR STRENGTH P.5 F, Yo o
Sepmal | ~DESCRIPTION SE2{> 12} > [ounconemed - + FIEWD vaNE :
LT 2 24+ g .10 QUICK TRIAXIAL X LAB VANE * WATER CQNTENT'
Qround Level - .| a}l w} S : 0 2073
g B ssob— 1+
s S5.. ( s R B
Brown | 2 | 8% . \\\ B _
. Grey. :‘,' {55 165 . I
B’et.mx.af elayey /,/ L 188 L] .Sk T
. ’ silt, sotie sand and t' ‘45 155 ) 18 a——
|trace of gravel: [ f : 1
et 7161887135 -
" (@acial T911) o - | 530
L £ Wl AT
;’-' e Ss :' 1 ‘ '
“Jeie l-gs | o)t
Xy IREE R
i35 1 28]

bphp:i_ct_%,ﬂery Dense :
LB
{0 Bnd-of ‘Borenole
: o N

k70

20 .
1545 % STRAIN AT FAILURE

10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS ONTARIO
DESIGN SERVICES BRANCH e _-FOUNbA'f'iQN_s OF 1
RECORD OF BOREHOLE N2 116 PR

Jog' 72-12100 . LOCATION Go-ords. 878,015 ¥ 977,779°E. " " ORIGINATED. & fgp:
~ 218-65-01 BORING DATE __Ang. 26, 1972 - . . jcompuso BY K
DATUM Geodetic, BOREHOLE TYPE Auger and Come Test . e CHECKED sv-

. Y. . SO .PROFILE SM.pLEs ummnc PENETRATION RES1STANCE LIQUID LIMIT. Wil L
- : =] W |slowssrcor .. [PLASTIC LIMIT —vhl B
51 o 91 | -20 L 60 80 10 - [warek CONTENTw | Z'&*
SR P B Efw)w & & [SHEAR STRENGTH P.SF. ] % 'y - v LR
HEv == - DESCR|PTION SIZE > 12| = |o unconmnen © -« e vaNE: o s
(MJ B TEY SR 12521 (3) = ]® QUICK TRIAXIAL X LAB VANE . WATER CONTEN{'%- Y
-_Ground Tevel i A =2 el K : 10 20 30 |pir
o 1 8s 29 5’.10 . / ,- N
. — s B B e
. Er= Ry g
"Brown. [.: ) |[. -
e pA{ETE
& .of o1 g3l
' et, mix of ayey - A 30

silt, sone sa.nd and
*brace of gz‘avel

NI N
o N N LT
WA p

20
1595 % STRAIN AT FAILURE
1] . :

W PR S A BN N LS N '



DL'SIGN

Jos_

jz-liioo )

MINISTRY OF 1RANSPORTATION AND COMMUNICATIONS—ONTARIO

SESVICE,S BRANCH |

we' . 210-65-01

| patum_.

.Ga.ot‘iatic

i LOC ATID N
BORING DATE

RECORD OF BOREHOLE N° 117

Do-ords. 877,583 H;

August 30,1972

977: 580 E

- BOREHOLF. TYPE Auger and’ Cone- ’{'est

SAMPLES .

- | ELEY,
DEFTH
15429

© SOIL" PROFILE -~

" "DESCRIPTION

“Groimd. Levol

STRAT. PLOT|

NUMBER
TYPE'

. 'SLQW.SIF'OIOT
ELEV. SCALE |

-fpYnAWC Psuernnom RESISTANCE
ferows/ ?‘om-

1@ QUICK TRIAXIALY

O UNCONEFINED

E BO -100-:

SHEAk ST’EFNGTH P.S.F,
. 4 FELD” VANE

® LAR VANE

LIOUID LIMIT —wl.
PlASTIC I.IMIT —_—
WATER CONTENT_.

“r. LI
WAT!E}? qQNTENT %%

- 107 - 20"

30

1 o0 -

Hot.mix.of. clayey
-1841%; soite ‘send ‘and..
. . {trace of: gravel

1 (orsetay mu)

B

| .

ol
. foo) :

- Brown

Grey

S8 ]

85

Of—

"

§30

- 88

85

H N KE

se0f

S

N

2

87

ALK

ko

* End of Borehdls . |-

L -

o}

20
1505 % STRAIN AT FAILURE
10 :




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS

—-ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE ~

RECORD OF BOREHOLE N2 118

Ca-crds. 877,947 X

277,239 E.

J06__12-11100 LOCATION ORIGINATED BY VX _
WP’ o 218.-65-01 BORING DATE  gurust 30, 1972 COMPILED BY
oA
DATUp_ Ceodetic BOREHOLE TYPE Aurer ard Ccre Tesi CHECKED BY __ wt .
SOIL PROEILE SAMPLES DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT —— W,
& Psiowsy Loor 5680 Tog | PLASTIC LIMIT —we | >
& « S| & 20 %0 60 80 100 fuarer cONTENT—w =§o .
ELEV Elw|w &t & [SHEAR STRENGTH P.SF W w Yo | ®& ) REMARKS K
Erev Beer DESCRIITION S{S1> 12| = [ounconmmne  +« FEWD vane o :
(») gl 21+ g =i ] o QUICK TRIAXIAL X LAB VANE | WATER CONTENT % Y <13
/€52 1542.0]  Ground Level v o v . 10 20 30 P.C.F.|GR.SA.SICL
0.0 s . [ &
/ 178120 N . _;.
T 12 188 j TN 0 — "
IR - W P4 K -
Grey | . = T35 530
Het.mix.of elayey . A T
511t sand and |°
. § S 4l 5SS 1k o
trace of gravel. .
: & AT 1S 77 se0
{Glacial Ti11) / 85 [ %
. . 83 | 22 o—
Stiff to Hard N 55 179] g0
502,
~".l=.0.-o i 88 112} =oop
43,07
§5_[3o0fsn
/48 fuss.0 $ a0
| 5h.0] End of Borenole
Lo -
{
20 i
BY-F % STRAIN AT FAILURE




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO .

DESIGN SERVICES BRANCH FOUNDATICNS OQFFICE
RECORD OF BOREHOLE N2 119 2
ile]:] T2-21100 - LOCATION Co-ords. 877,766 L H ?6,736 E. ORIGINATED BY K — i-
§ We_ 218-65.01 BORING DATE _ Aug. 31, 1972 COMPILED BY v I3
o DATUM__ Geodotic BOREHOLE TYFE Azger and Cone Test cHeCkeD BY e T}
1L PROFL AFLE DYNRAUC PENETRATION RESISTANCE LIQUID LIMIT ——W T
SOl PROPUE ot 8 B |BOUS I FROT e PLASTIC LMIT —wa| > :
ol « Q| = 20 10 60 5D 100 |warer conTEnT_w | X5 . F
[ P lule |8 ¥ [SAeavsRenGrm PSF w  w w | 23] remarks.]f
iy DEPTH DESCRIPTION gl > 9] » louvconmer  +rewo vaned o o R
| 21" g O | ® OUICK TRIAXAL X 148 vane | WATER CONTENT %[ ¥ ‘
/63§ 1536.5| Ground Level w R 10 20 30  |pc r{ersa.SI.Cy
0.0 1/
'/‘, i TS i -é— 531.2
2% 155 e8] - N
) - L
4 2 a”
o oA VES a7 \
LN
— —————— -L.:- 5 1S5 (26} 500
Gr
. d ( 30
: et mix.of ¢la; [
Lz il }‘/ 5 {10 S
.0, i1t, sowe sand and « : .
Lo -
& ce of gravel. 18 1S 18] 510
- 9, . [
R (Glzeial T11) . 55711
g '/f ) 7
: Stiff to Hard
.3 .
" / 1185 fzoMr
-3 * e,
2 1
- (N ET FEVZ N
..-m K’ /|
Y a
-.:& '., 1 sS s[( 2]
O, !
st -
/4-6-3 | k8o ¢ FI{ss Tea] 180 :
56.5| End of Borehole .

20
1595 % STRAIN AT FAILURE
0



PAINISTRY OF TRANSPCRIATION AND COMMUNICATIONS~ ONTARIO

| DESIGN SERVICES BRANCH FOUNDATIONS CFFICE |
RECORD OF BOREHOLE N© 120 A
108__ 7211100 LOCATION Cowcrds. B77,850 B; 976,30 X, P . | |
WE_ 218.65.-% BORING DATE  furusl 3}, 1972 COMPIED BY VE 1.4
’ T DATUM__ Geodetdc - BORSHOLE TYPF &uger and Cone Test cHECKED BY 22 { -
SOl PROFiLE SAMPLES DINAGKC PENIYRATION RESISTANCE J11QUID LWAIT ——
IR S JRORSTIO0T e {FLASTIC LT Wy o
Gfal 1871 3120 ko 0 8 300 |warez content_w | 25
FL ELEV glelw &1 & [snZaR SiRiNGTH PS T % w W | B&| jemareg
(m” |GEptH|  DESCRIPTION s1=i>1 L1 > [owvwownen  emmpvans | O a g
21217 18| = lo cuck Thamal x 148 vane | WATER CONTENT % Y "
/‘1‘3 532.5 Cround Level v ' = L L 1.0 20 30 p.c. Flarsa stcLk
. 0.0fHet.nix.of clsyey .5, i < ! { } 3
silt, some sand ang " - 53¢ — =
trace of gravel. - 3 3 25 < '
(6iacial Ti11) i ee T e
) { { ¢522.2
»( S5 [ 22 ] < . i
v, 2 ’
--------- Brewn 17 rseiys] 5%°
Grey - | 4 I
N SS i 33
b F\ o—h
o 55 {38
Stiff to Hard W
4 . 8 ss 1 36! s
2l/ssojsoBsl o _ P
3 2. OfLayered Clayey =31t 1 [ 5 1T 55158
o - L
g and gilty sand L -
a 5
N 1 9181 23
& [/50:2.8 199.5 — 500
= 33.0 - 11
8 . PO jIss T
.7 .0
2 _’; 11 [ ss1 13 15
ol 4
& “4112 [ 851 7
Uz uges B4 B
i |rpgs] 1Bg s Silty sand R FCN SR T o 915 %0 6§ 8
‘o — e 3 LB
2.0 £ N
2#57) | b16.0 A | S5 [odrsn

56.5] End of Borehole

20
!5%5 % STRAIN AT FAILURE
)



oo —
MINIS'RY OF TRAN§POR"AT10N AND CO'MMUNICAT!ONS-ONTAR!

DESIGN SERVICES BRANCH

‘W.R

Joa:--754]jioa

'2"18;5'5.

| DATUM

I}aodeﬁc

I.OCATION
-BORING DATE g 13, 1971

BOREHOI.E TY’E Powm Auger (Eenndrill) 3 Oong Tg; . C

RECORD OF BOREHOLE N°J_

to-ords N

(B 4,71

877;735" H:

976,53h E. o

D\‘NAMC PEME TRATION RESISTANCE

. 2| . !
L SOII. PROFILE SAM LEQ'_ W BLows / FOOY e S PLASTIC LIMIT _w, B
1 S ot S|l 6p - fo. 190 | WATER CONTENT
TELEY. 3 I I I SREAR S{RENGTH_ P.SF.
L a0 DEPTH , DESCRIFTION | > € | fo unconrineo "‘.FIEI-D'YAN_E' L. T
ERRE A % A - 9 - w -‘ 3 QU!CK-:TRIAX‘IAL . x_UAlB.':VA.NE:-A -
mﬁ_‘,u ., a2l w - L e

.wL

uouu& uMl‘r

0
He\‘. mixture of‘_
o cinyey Mfmnsa}he'

) gravel

" [rery stage o mara

aa.nd anrl traces of

(Oldota miaj "

\\\:\\‘\ .5;,1;'RAT.' Pl..OT | . '.

AR

s
Q.

N

T 510

b

500

~
-

TN .
: kigo

X100

P v

e

180

| o

T End of Borehde__ .

i

. li6o

20 .
1545 % STRAIN AT FAILURE
10




RECORD OF BOREHO E

LOCATION Gobrd. 87,663 W _97.7-100'5.‘3-
" BORING DATE May 21, 1971 o b

SAMPLE5

o]

w
o
)

-

@.Lows./-#'éo..r

- % STRAIN AT FAILURE = -




— [ pr—

‘-omAmo

MINIS(RY. OF TMNSPORTATION AND COMMUNICATION

 DESIGN - smv:ces BRANCH o R FOUNDATION
o RECORD OF BOREHO‘LE N° 3% (BH 7, 7r—l]036}
JOB: 72-11100 : {OCATIGN (b-urds. 878,031 N3 977.959 E.
W.P._218.65-01 - N BORING DATE _ May 31 and Juné 1, 1971 :
"_ DAfpm'- .- Ocodetie * . ° * BOREHO'E TVPE Pot.'er Auper-tvashborin_g—ax Casir-s-BX Rogk core "-cne' KET

"Sb"_ PROFILE ™ - - SAMPI.ES - DYNAMIC PENETRATION RESIS:ANCE LIQUID_I.IMIT R —_—

W [BLOWS/ FOOT o L " - = PIASTIC LIMAIT
_ s .- .g < |- 20 Lo 60 'Bo. .100° WA]'ER comem._w' -
eyl 2 E w (€| B TSHEAR STRENGTH ©.57, W K
Y. BEFTH DESCRIPTION * &) 57} > g s |0 UNCONFINED ", + FIELD VANE,
1= e Jef3 ] "8 wLe quick TRiaxal x lAB VANE
7.8]. Ground -level R @ | W . L
N ' A, .- i R
: et mlxture of CAT s T . ’
"‘ciasré&:bilt,vdth soi-:e% 7155 ;__@_ a, : DR N
B . Te N X 0 .
-+ |send-and traces of l/ 3 =i ) N
N S | lerTse)
O TR (G ;e A :
“lStiff to Hard. | /‘( 1 530
N R / s 1356]
(Glapial T911). 4] .
P : 'x) i

i =]
: 5104

et
N

n_l

‘

.
=
=

s0l--

Lol

-sﬂty-md- nw- SO

h80

S

) 2 A | T Y, & .
3 N R Bedz{t_n_-xk -_-,B'hale . ' 19 P:Ié o

‘| Veathered- - | fz0 Re
_.-._..;._'_..._.._.__'._' -m"‘f_
. 81 75

249.0) 1593 Souns .
- 1 88.5] “End of Borehole | Lo

i3
|

=
B

“W,

4

20 '
1545 % STRAIN AT FAILURE
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g . MlNlSTRY OF TRANSFORTATJON <AND COMMUN!CATIO!\S oru.qluo i
1 DESIGN SERVICES BRANCH ’ : ;T Ol NDATION
L _ RECORD OF BOREHOLE N° 1351BH 13, 71 no;wy
Jos_. 7g’-11'100‘ D LOCATION_~__Co~cirds, 878,030 x, 978,119 n
WP__2iBsE501 - . BORING DAYE - “duns 3 and by, 1971 : )
DATUM ; Oem'datdc' BQREHOLE r\oApE.,Co"nu.?light Auger; Conge 'l'est

sou PROH[E o SAMPLES .. ¢ jpynamc PEN“IRA'[ION lzr:sxsrANcE uouf_-uw.r
: MOWS/ZQOTB__B—_—— PLASTC Lim

- 0 200~ fwateR CQNTENT
SHEAR SuRENG_TH PSI‘ )W . ,.wl
[0 UNCONEINED- .+ FIELD VANE
& QUICK TRIAXIAL X (AB VANE - WATER CONTFNT
i e 30 20 30

ELE"&If
- |DEPIR| - ") o
3] 552.2( - Ground Level

-DESCRIPTION

" NuMBER
- TYPE
éLows_/Foor
ELEV.. SCALE

) -_P'O Heﬁ;r;l}.ttpre 61';- Lot
. I'claiaey sl w—:'th sorin

133 _\

." .\§ \ STRAT. e
g
-

. 5and~and tra.css of *

o grevel..

= ho oo
4

- sho-

1 (B1aptar 1) o

L] -.. VI
8
\

' [Very StL£E to Hard

PR -530
Oocasionial seems of -

sﬂt up to h'l ﬂu.ck

.throughant :-520' .

PR

o/l/ m - '

Het mixture of sLLty |-
sand, to- “Bendy &5t - ;
¢ pelth traces of gza.velu o[l {5513

. ol ) O

.- -2 88 109

Qmpa.ot to Very Damse™, T koo

L B -;.' 16° IR A E . N A
..a" . ) . . . -
; : 2% i

e R 17 AT T BE [360{6v

L mp ‘h797 N | . o
S 720 1 gga?:'é'isssf i v i

8.8 End of Borehole

- ht0

e

20 - )
154-5 % STRAIN AT FAILUKE
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MINISTRY OF TRANSPORTATION AND COMMUNIC ATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS .QF?'I'CEEg
RECORD OF BGREHOLE N9 1356 (8H.2, 71-11037} :

JOB___72-11100 : LOCATION Co-ords. 877,992 H; 978,701 E, ORIGINATED 8Y VKS )
, WP 218.65-0L BORING DATE  Aprid 27, 1971 ~SMPILED BY__, o0
. DATU#___ Geodetic BOREHOLE TYPE Pendrill CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENEYRATION RESiSTANCE | LIQUID UMIT VA !
= U [8l0WS/fOOT . __ __ __ IPLASTIC LIMIT wel &
5 ol = 9 L0 60 80 300 jwaree conTENT_w |-X &
Y O = o} u N . w >z
}ELEY Sl 4w £ » [SHEAR STRENGTH P.S.F. w w v eG
. Elev BEPTH DESCRIPTION S1E| > |9 = founonened  +FED vane |
- (™ |DEPTH} 217 | 3] © |oouick Triaxia x 1as vane | WATER CONTENT %] "y
/48 4| 5525  Ground Level n m | v , 10 20 30 IPCE
4 0.0[Het mix.of olayey / ' 550 ' '
|- 7 pidt, sand and trace |4 SS38] C | NL
- . . - (]
Pt gravel. g R ESRNIY MM\\,

O b

85 | 63

X

[Very Stiff - Hard

AR
I

6 155 [30]
7185 | 3] 53 S L
250] S B B L :
/ 5188
3 B 520 2 . N
10 [ 58
TETE T+
1] 50 —— e
RPN mofg'ns : e ] ol
. . w . - o ' s
{"88 [3gapsn
T Lgo 7
el : 002" o
"End ofBorekiole 160

0
15¢-5 % STRAIN AT FAILURE
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Project: SPT1076 Foundation Investigation Report
Ministry of Transportation, Central Region Proposed Highmast Light Poles
Highway 409 Rehabilitation from Highway 401 to

Highway 409/427 Interchange

Toronto, Ontario

Appendix C

Laboratory Test Results

SHAHEEN & PEAKER LIMITED
JuLy 8, 2003
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Project: SPT1076 Foundation Investigation Report
Ministry of Transportation, Central Region Proposed Highmast Light Poles
Highway 409 Rehabilitation from Highway 401 to

Highway 409/427 Interchange

Toronto, Ontario

Appendix D

Explanation of Terms Used in Report

SHAHEEN & PEAKER LIMITED
JuLy 8, 2003



EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 51mm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg. FALLING FREELY A
DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION ACHIEVED.
AVERAGE N VALUE 1S DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (51mm O.D. 80° 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 DESGRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (cy) AS FOLLOWS:
[
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12-25 ]
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| 0-12 |
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DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
| >50
VERY DENSE

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

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE
CORING RUN. THE ROCK QUALITY DESIGNATION (RQD), FOR MODIFIED RECOVERY IS:
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ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.
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SPACING 50mm 50 — 300mm 0.3m—1m m - 3m >3m
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ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
88 SPLIT SPOON TP THINWALL PISTON my  kPa' COEFFICIENT OF VOLUME CHANGE
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€S  CHUNK SAMPLE PM  TW ADVANCED MANUALLY C, s COEFFICIENT OF CONSOLIDATION
TW  THINWALL OPEN FS  FOIL SAMPLE H m DRAINAGE PATH
Ty 1 TIME FACTOR
STRESS AND STRAIN u % DEGREE OF CONSOLIDATION
U kPa PORE WATER PRESSURE ow kPa EFFECTIVE OVERBURDEN PRESSURE
fu 1 PORE PRESSURE RATIO o, kPa PRECONSOLIDATION PRESSURE
) kPa TOTAL NORMAL STRESS v kPa SHEAR STRENGTH
4 kPa EFFECTIVE NORMAL STRESS ¢ kPa EFFECTIVE COHESION INTERCEPT
T kPa SHEAR STRESS ¥ - EFFECTIVE ANGLE OF INTERNAL FRICTION
onoz 0y kPa PRINCIPAL STRESSES & kPa APPARENT COHESION INTERGEPT
€ %  LINEAR STRAIN b -° APPARENT ANGLE OF INTERNAL FRICTION
enéz2 %  PRINCIPAL STRAINS w  kPa RESIDUAL SHEAR STRENGTH
E kPa  MODULUS OF LINEAR DEFORMATION %  kPa REMOULDED SHEAR STRENGTH
G kPa  MODULUS OF SHEAR DEFORMATION S 1 SENSITIVITY = ¢,/ 7
M 1 COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
A kgim®  DENSITY OF SOLID PARTICLES e 1% VOIDRATIO ewn 1%  VOID RATIO IN DENSEST STATE
v,  kN/m®  UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY = Cmm—8
o kaim®  DENSITY OF WATER b 1 DENSITYINDEX —
v«  KNmM'  UNIT WEIGHT OF WATER W 1%  WATER CONTENT D  mm  GRAINDIAMETER '
p  kg/m®  DENSITY OF SOIL S: %  DEGREEOF SATURATION D, mm  nPERCENT - DIAMETER
y  kNfm®  UNIT WEIGHT OF SOIL w. %  LIQUID LIMIT C 1 UNIFORMITY COEFFICIENT
p kg/m®  DENSITY OF DRY SOIL We %  PLASTICLIMIT h ™  HYDRAULIC HEAD OR POTENTIAL
ya  kN/m®  UNIT WEIGHT OF DRY SOIL ws % SHRINKAGE LIMIT 9  m¥  RATE OF DISCHARGE
Ae  kg/m®  DENSITY OF SATURATED SOIL b %  PLASTICITY INDEX = (w_- wp) v m/s  DISCHARGE VELOCITY
Yeu  KN/M®  UNIT WEIGHT OF SATURATED SOIL I -1 LIQUIDITY INDEX = (w - we)/ I» i 1 HYDRAULIC GRADIENT
#  kg/m*  DENSITY OF SUBMERGED SOIL [ 1 CONSISTENCY INDEX = (w -w)/lp & m/s  HYDRAULIC CONDUCTIVITY
Y  kNm®  UNTWEIGHT OF SUBMERGED SOIL  ens 1%  VOID RATIO IN LOOSEST STATE j  kN/m®  SEEPAGE FORCE
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5. DISCUSSION AND RECOMMENDATIONS

The project entails the construction of approximately twenty three high mast light (HML)
poles to be installed along the alignment of new tall wall concrete median barriers proposed
to be constructed during the rehabilitation of Highway 409. The route commences from the
eastern limit of the project at the bull nose of the E-N/S ramp to Belfield/Kipling Road and
concludes at the western limit i.e. the centre line of the underpass at Highway 427 located
at Station 10+000.

It should be pointed out that new high mast light poles are already installed along the
median center line of Highway 409 from the project west limits to just west of Mimico Creek.
Consequently, no boreholes were drilled for high mast light poles west of Mimico Creek.
This was pointed out to MTO in our progress report No. 4 dated November 18, 2002.

5.1 SUMMARIZED SUBSURFACE CONDITIONS

A granular layer of pavement fill was encountered in Boreholes 1 to 10 advanced through
the paved asphalt shoulder of Highway 409. This granular fill is generally underlain by a
basically cohesive fill material consisting of mixed clayey silt with sand and traces of gravel
that extends to a maximum depth of 7.5 m below ground surface in Borehole 10. The
granular pavement fill and the cohesive clayey silt fill are further underlain by a major
deposit of basically cohesive glacial till which consists of clayey silt with sand and traces of
gravel. This clayey silt till is either subdivided or underlain by grey water bearing deposits of
sand and silt, sandy silt till, silty sand till and sand.

The measured (unstabilised) water levels in Boreholes 2, 4, 5, 6, 7, 8, 9, and 11 after drilling
ranged from El. 157.7 m to 151.6 m. The colour change in the soil matrix from brown to
grey was noted at elevations ranging from El. 163.0 m to El. 153.4 m.

Based on the observations in the open boreholes, the change of the colour of the native soil
matrix from brown to grey and the moisture contents of the soil samples, the groundwater
table at the site is believed to range between El. 163.0 m and 155.0 m. It’is however
expected to be subject to seasonal fluctuations and fluctuations due to major weather
events. [n addition, perched water conditions could occur due to the accumulation of
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surface water in the surficial fills or more pervious soils overlying the practically impervious
clayey silt till.

Details of the subsurface conditions encountered in the borehole are given on the Record of
Borehole Sheets in Appendix A. The Record of Borehole Sheets (MTO 1971, W.P. 276-65
and MTO 1972, W.P. 218-65-01) are shown in Appendix B.

5.2  DESIGN CONSIDERATION

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

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

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

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

Based on the results of the twelve boreholes, the soil parameters at each pole location are
given in Table 5.2.1. The following notations have been adopted:

¢ = apparent angle of friction for cohesionless soils in degrees.
qu = unconfined compressive strength in kPa (9u=2xC,) for
cohesive soils and C, is the undrained shear strength.

y = bulk unit weight in kN/m®.

SHAHEEN & PEAKER LIMITED 11
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TABLE 5.2.1
BH Elevation Type of Soil Consistency or Qu y Water
No. (m) Compactness (kPa) | (degrees) | (kN/m®) Level
Condition b * ek depth
(Elevation)
From To (m)
164.5 164.2 Fill Dense - 33 21.0 16°
1 164.2 163.2 Fill Very stiff 100 - 20.5 Do
1632 | 1542 | Cohesive Stiff to Hard 350 : 210 | (163.0)
161.5 161.3 Fill Compact - 33 20.5
161.3 157.9 Fill Stiff to Very stiff 100 - 19.0 6.1°
2 157.9 157.0 Cohesive Stiff 240 - 20.0 oy
1570 | 1519 | Cohesive Very stiffto Hard | 360 ) 205 | (155.5)
151.9 151.2 | Cohesionless Compact - 30 19.5
158.0 157.4 Fill Compact - 33 20.5
157.4 156.0 Fill Stiff to Soft 60 - 18.0 .
2 156.0 152.5 Cohesive Stiff 150 - 19.5 1.6°*
- 152.5 149.5 | Cohesionless Very dense - 35 22,0 (156.5) *
149.5 148.0 Cohesive Hard 400 - 215
148.0 147.1 | Cohesionless Very dense - 34 22.0
161.7 161.5 Fill Compact - 33 20.5 08
4 161.5 160.5 Cohesive Very stiff 300 - 21.0 e
160.5 | 153.1 | Cohesive Stiffto Very stiff | 160 i 205 | (161.0)
159.8 159.5 Fill Very Dense - 33 21.0
159.5 156.0 Cohesive Stiff to Very stiff 300 - 21.5
5 156.0 154.7 Cohesive Stiff 150 - 21.0 04°*
154.7 152.8 | Cohesionless | Compact to Dense . 33 21.5 (159.5) *
152.8 151.3 | Cohesionless Very dense - 34 215
151.3 150.0 | Cohesionless Very dense - 34 22.0
i167.1 156.8 Fill Compact - 33 20.5
156.8 165.5 Cohesive Stiff to Very stiff 300 - 21.0
6 155.5 153.8 Cohesive Very stiff 400 - 21.5 0.7
153.8 151.6 | Cohesionless Dense : 33 21.5 (156.5) *
161.6 150.1 Cohesive Hard 400 - 22.0
150.1 146.4 | Cohesionless Very dense - 34 22,5
158.6 158.4 Fill Very Loose - 31 20.0
158.4 156.6 Fill Stiff 70 - 19.0 32
7 156.6 154.5 Cohesive Very stiff to Hard 320 - 21.5 E ey e
1545 | 1501 | Cohesive Hard 400 . 220 | (195.5)
150.1 148.3 | Cohesionless | Loose to Compact - 31 20.0
1623 162.1 Filt Very Dense - 33 21.0
162.1 159.8 Fill Loose to Very loose - 28 18.0 244
8 159.8 159.5 Fill Stiff 60 - 18.0 PR
1595 | 1550 | Cohesive Stiffto Very stiff | 200 - 200 | (160.0)
155.0 152.0 Cohesive Hard 400 - 21.5
163.9 163.7 Fill Loose to Compact - 32 20.5
163.7 161.1 Fill Very stiff to Stiff 100 - 21.0 20°
9 161.1 157.0 Cohesive Stiff to Very stiff 250 - 215 T
157.0 | 155.4 | Cohesionless Very dense - 33 210 | (1620)
155.4 1563.6 Cohesive Hard 400 - 2156
163.1 162.8 Fill Compact - 32 21.0 790
10 162.8 155.7 Fill Stiff to Hard 100 - 20.0 N
155.7 | 152.8 | Cohesive Hard 400 - 210 | (156.0)
SHAHEEN & PEAKER LIMITED 12
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BH Elevation Type of Soll Consistency or Qu ¢ Y Water
No. (m) Compactness (kPa) | (degrees) | (kN/m) Level
Condition * b ek depth
(Elevation)
From To (m)
160.4 157.0 Cohesive Hard 400 - 22.0
157.0 156.5 Cohesive Very stiff 350 - 22.0 20°
11 1585.0 153.4 Cohesive Firm to Stiff 100 - 20.0 PRI
1534 | 1518 | Cohesionless Compact - 31 200 | (158.9)
151.8 149.5 | Cohesionless Very dense - 34 22.0
160.5 158.0 Cohesive Very stiff to Hard 400 - 22.0
12 158.0 166.0 Cohesive Very stiff 320 - 21.5 16°*
156.0 153.5 Cohesive Very stiff to Hard 240 - 21.5 (159.0) *
153.5 149.8 | Cohesionless Very dense - 34 220

* qu= unconfined compressive strength in kPa (g, = 2xC,) for cohesive soils
** ¢ = angle of internal friction for cohensionless (i.e. granular) soils in degrees
*** v = bulk unit weight of soil in kN/m?

¢ = estimated

The contribution to lateral resistance of the soil within the frost depth (i.e. 1.2 m}) should not
be included in the calculations, except of course, for the weight of the soil. Research
shows, however, that restraint (fixity) provided at the ground surface level plays a significant
role in the performance of high pole structures and, therefore, the placement of well
compacted, competent material at and near the ground surface immediately around the
pole is recommended.

5.3  CONSTRUCTION COMMENTS

The borehole shows the presence of some surficial fill deposits followed by essentially
competent overburden to the full depths of investigation.

The clayey silt till deposit can be expected to be self-supporting and should not yield
significant amounts of water in the short term, in caisson holes, even below the groundwater
table. However, the concrete should be poured expeditiously on completion of the caisson
hole, without undue delay. At locations where relatively more pervious water bearing soils
(i.e. silty sand till, sandy silt till, silty sand and sand and silt e.g. below 9.7 m in Borehole 2,
or sand seams/layers in the till deposits e.g. at 5.4 m in Borehole 6) were encountered
below the groundwater table, problems may occur during the instaliation of the caissons, as
discussed below.

Water bearing layers can be expected to yield significant amount of water and may cause
instability problems during the installation of the caissons. Where these layers are rather
thin and the soil is relatively fine grained, it may be possible to effect construction by pouring
the concrete rapidly upon the completion of the excavation of the caisson hole. In other
cases, however, the coarse tills and the sand layers may cause cave-ins or excessive
groundwater seepage in unlined caisson holes and will necessitate special precautions.

SHAHEEN & PEAKER LIMITED 13
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The use of dewatering techniques to lower the groundwater table during construction is
unlikely to be economically viable due to the limited construction effort required and space
limitations on Highway 409.

Within the coarse textured till and the silty sand layers below the water table the soil is
susceptible to disturbance due to the unbalanced hydrostatic head and seepage'and will
likely become unstable, especially with increased depth of excavation below the water
table. The contractor should maintain the stability of the soil at the sides and bases of the
holes for the concrete footings, at all times from the commencement of excavation to the
completion of the pouring of the concrete.

In view of these, we recommend that the following special provisions be included in the
contract documents:

- The contractor shall install concrete foundations in earth for HML foundations. At
the various foundation locations, strata may consist of fill, clayey silt till, sandy silt
till, silty sand fill, sand and silt and sand. Groundwater is likely to be encountered
above the base of the excavations.

- At various foundation locations, soil deposits may consist of silty sand till, sandy silt
till, sand and silt and sand. In such cases where the soil is susceptible to conditions
of unbalanced hydrostatic head and seepage forces, “boiling” or a quick condition
may occur and the soil may become unstable.

- The contractor shall maintain the stability of the soil along the sides and in the
bases of the holes for the concrete footings at all times from the commencement of
their construction to the placing of the concrete.

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

Being of glacial origin, the glacial till deposits can be expected to contain random cobbles
and boulders. In fact, the presence of cobbles and boulders was inferred during the drilling
of some of the boreholes. The contractor should be made aware that the presence of
cobbles and boulders can always be expected which can cause problems during the
installation of the caissons, such as increasing the time required for drilling, the employment
of special equipment etc.
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6.0 CLOSURE

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

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.

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.
Shaheen & Peaker Limited accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this

report.



