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Head, Structural Section
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W.p., 528-91-01
Central Region
District 6, Toronto ColdT 93~77
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The attached report provides'recommendations for the 22 proposed
high mast light poles (P2 through P23) to Dbe located at the
above~captioned site.

We Dbelieve that this report is adequate for your present
purposes. However, should you have any questions regarding it,
please do not hesitate to contact this office.
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J. A. Blair, P.Eng.
Project Foundation Engineer

For

D.H. Dundas, P.Eng.
Sr. Foundation Engineer
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FOUNDATION INVESTIGATION REPORT
For
Proposed High Mast Lighting
Highway 400/Highway 7 to North of Langstaff Road
W.P. 528-91-01
Central Region
District b, Toronto

Seocges No ZOMAR ~1RT

INTRODUCTION

At the request of the Central Region, Structural Sectlion, a
foundation investigation was carried out at the above-captioned
site between January 6 and 13, 1992 for 22 proposed high mast
light poles (P2 through P23) to be located along Highway 400
between Highway 7 and Rutherford Road and shown on Drawing No.
5289101~A (Sheets 1 to 4).

SITE DESCRIPTION AND GEOLOGY

"The site is located along Highway 400 between approximately 200 m

north of Highway 7 to about 700 m north of Langstaff Road, in the
Town of Vaughan, Regional Municipality of York. The topography
of the area is generally flat with a slight increase in elevation
towards the north. Drainage is generally towards the southeast.

Physiographically, the site is located in the Peel Plain which,
consists of a level-to-undulating tract of clayey soils which
covers parts of York, Peel and Halton counties. In this area,
the soil is known to consist of glacial till. However, in much
of the Peel Plain, the till has been modified by a veneer of clay
which, when deep enough, is clearly seen to be varved. It is
thought that the clay veneer was deposited in a temporary lake
impounded between higher land to the north and the ice lobe in
the Ontario Dbasin (Reference: Chapman and Putnam, "The
Physiography of Southern Ontario"; 3rd Edition, 1984).

PROCEDURES

The fieldwork was carried out between January 6 and 13, 1992 and
consisted of a total of twelve (12) sampled boreholes (including
5 under Ref. No.’s W.P. 527-91-01(A) and W.P. 527-91-01(B))
which were advanced to depths of from 7.6 to 11.1 m. Most of the
boreholes were advanced using continuous flight, solid stem
augers driven by a bombardier-mounted drilling rig equipped with
standard soil sampling equipment. However, one of the boreholes
(BH7), was drilled along the centreline of the highway using a
truck-mounted drilling rig.
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Groundwater levels were measured in several of the open boreholes
immediately upon completion of sampling and most were left open
for subsequent measurements. Plezometers were installed in three
of the boreholes, in ordeér to measure the long term groundwater
conditions. '

Generally, the locations. of the boreholes were staked in the
field, and their elevations determined by the Central Region
Surveys and Plans Office.. However, since Borehole 7 was located
close to the centreline of Highway 400, its location and
elevation was determined by our field representative.

The soil samples, which were obtained in the field, were examined
in the laboratory by visual and tactile methods. Moisture
content and Atterberg Limits tests were carried out on selected
soil samples.

SUBSURFACE CONDITIONS

The subsurface conditions, at the boreholes, generally consist of
a surficial layer of topsoil and/or fill from 0.1 to 2.1 m thick,
which, at most locations, is underlain by a layer (up to 3 m
thick) of silty clay. The silty clay is, in turn, underlain by a
heterogeneocus mixture of clayey silt, some sand with a trace of
gravel ({(glacial till). Silt to silty sand deposits occur in
random zones within the till, although major ones appear to be
confined to <certain elevations. The groundwater table was found
to be at or close to the original ground surface (ie. prior to
construction of Highway 400) or elevations respectively ranging
from 208.1 to 203.5 m at the north and gouth ends of the area of
investigation.

Details of the subsurface information obtained from this
investigation are included on the borehole logs at the back of
this report. Selected Dborehole 1logs from two previous
investigations (W.P. 164-79-04/05 and W.0. 89-11001) are included
in the Appendix.

Brief descriptions of the individual so0il strata and the
groundwater conditions encountered in the boreholes are given
below.

Topsoil

In the ditches or flatter areas adjacent to the Highway 400
embankment (ie. Boreholes 4, 6, 8, 10 and 11), a surficial layer
of dark brown to black, soft to firm, topsoil, up to 0.5 m thick
was encountered in the boreholes.
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Distinct topsoil or organic silty c¢lay layers, 0.8 and 0.3 m

thick, were also found beneath the granular and other embankment
fills at Boreholes 5 and 7, respectively.

Pavement Structure

A thin layer (230 mm thick) of asphalt was contacted at the
ground surface at Borehole 7.

Sand to sand and gravel (Fill), from 0.2 to 0.9 m thick, was
found beneath the asphalt at Borehole 7 and contacted at the
ground surface &t Boreholes 1 to 3, 5, 7, and 9. Penetration
resistances or ’‘N-values’ in this £ill ranged from 5 to 11
blows/0.3 m, indicating generally loose, (although occasionally
compact) conditions.

Silty Clay (Fill)

At several locations (Boreholes 1, 2, 3, 5, 7, 9, and 14) the
granular fill was found to be underlain by a silty clay deposit
containing topsoil enclosures from to .4 to 1.7 m thick (ie. to
depths of 0.5 to 1.9 m). This material represents the lower
portion of the embankment fills.

At Borehole 4, the surficial layer of topsoil noted above was
found to be underlain by a thin (0.1 to 0.2 m thick) layer of a
similar silty clay material containing topsoil enclosures. This
material has also been referred to as fill, since it appears that
these soils have been disturbed by past farming activity which
has resulted in topsoil enclosures becoming entrained into it.

"N’ -values of 2 to 10 blows/0.3 m indicate that the silty clay

fills vary from soft to stiff consistency, although they can
generally be considered firm.

Silty Clay

Beneath the fill materials described above, Boreholes 1 and 5 to
11 contacted a brown to grey, silty clay layer from 0.2 to 2.9 m
thick. This layer extended to depths 1.4 of 3.7 m (or elevations
of 202.3 to 206.2 m).

'N’-values measured in this silty clay layer ranged from 5 to 15
blows/0.3 m indicating soils of generally firm to stiff
consistency.
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Heterogeneous Mixture of Clayey Silt, some Sand, trace Gravel
(Glacial Till) : “

A heterogenous mixture of brown to grey, clayey silt with some
sand and a trace of gravel with occasional cobbles and boulders,
from 5.0 m up to at least 8.2 m thick, was encountered in all of
the boreholes, at depths of 0.6 to 3.7 m (or elevations of 201.7
to 207.4 m).

Visual examination of this soil indicates that it is likely to be
of glacial origin and therefore, may be considered to be a
glacial till.

"N’ -values measured during Standard Penetration Testing ranged

from 11 to 50 blows/0.08 m indicating soils of stiff to hard
‘consistency.

$ilt to Fine Sand

Cohesionless layers and zones of silt to fine sand were
encountered within the clayey silt till at various depths.
Although they were often found to Dbe thin (ie. less than 0.5 m
thick) and discontinuous, major ones appeared in several
boreholes.

Major seams or zones of silt to fine sand with occasional clayey
silt interbeds were generally found below elevations of 197 to
199 m south of Borehole 3, between elevations of 201 and 203 m at
Boreholes 5 to 9, between elevations of 204 to 206 m at Boreholes
9 to 11 and below elevations of 199 to 202 m at Boreholes 10 and
11,

At Borehole 4, a major cohesionless zone (at least 6.0 m thick)
was found below an elevation of 203 m and, with the exception of
a small intrusion of clayey silt till, extended to the maximum
depth explored in that borehole. Cohesionless zones, which were
encountered at Boreholes 1, 3 and 10, at depths of 8.6 to 9.6 m,
also extended to the maximum depth explored in those boreholes
(ie. indicating thicknesses of greater than 1.5 to 2.5 m).

"N’ ~-values ranged from to 11 to 53 blows/0.3 m indicating compact
to very dense conditions in these cohesionless zones.



Groundwater Conditions

The groundwater levels, when measured in the open boreholes,
immediately upon completion of sampling, were found to Dbe from
the ground surface to depths of 7.4 m. However, water levels,
measured in the open boreholes at least 24 hours after completion
of sampling ranged from the ground surface to depths of 2.2 m (or
elevations of 203.5 to 208.1 m).

Groundwater levels, measured in the three piezometers installed
at the site ranged from depths of about 0.1 to 0.4 m (or
elevations of 205 to 207.3 m)

It appears that the groundwater table is at or slightly below the
original ground surface (ie. prior to the construction of the
Highway 400 embankment) and generally slopes with the ground
surface towards the south from elevations of 208.1 at Borehole 9
to 203.5 m at Borehole 2, respectively.
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DISCUSSIONS AND RECOMMENDATIONS

General

It is proposed to construct the 22 high mast light poles, listed
in Table I, at the locations shown on Drawing No. 1228700-A.

During this investigation, seven (7) of the boreholes {(Boreholes
1 to 5, 9 and 14), which were drilled under this reference number
(ie. W.P. 528-91-01), provided information for 14 of the proposed
high mast light poles. Information for two more proposed high
mast lights was obtained from five (5) more boreholes (Boreholes
6 to 8, 10 and 11), which were drilled during the same time
period, for two culverts under Ref. No.’s. W.P. 527-91-01(A) and
W.P. 527-91-01(B).

Subsurface information for the remaining ¢ high mast light poles
was obtained from boreholes drilled during two previous
investigations (ie. W.P. 164-79-04/05, dated September, 1985 and
W.0. 89-~11001, dated February, 1989).

Design

The loads from these high mast light poles may be transferred to
the subsoil by means of a cast-in-place concrete caisson.

Caissons should be founded at the maximum elevation needed to
provide the required lateral resistance. The design of the
caissons should be in accordance with the method outlined in the
following papers for both cohesive and cohesionless soils:

Brohms, B. B. Lateral Resistance of Piles in Cohesive Soil
Journal of the Soil Mechanics and Foundation Division, ASCE
Vol. 90, No. SM2, Paper 3285, March 1964.

Brohms, B. B. Lateral Resistance of Piles in Cohesionless
Soil, Journal of the Soil Mechanics and Foundation Division,
ASCE Vol. 90, No. SM3, Paper 3909, May 1964.

Rased on the boreholes drilled during this and the previous
investigations, the calculated parameters to be used for the
design of each of the 22 high mast light poles are outlined in
Table II and include:
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For Cohesionless Soils: The Angle of Internal

Friction - (degrees)

For Cohesive Soils: The Unconfined
Compressive Strength qu
(KPa)

Bulk Unit Weight: ¥ (kN/m3)

It should be noted, that soils within 1.2 m of the finished
ground surface are within the frost zone and should not be
included in the calculation for lateral registance,

It should also be noted that the stratigraphy at all of the
proposed high mast light locations have been based on
stratigraphical projections from surrounding boreholes drilled
during this and previous investigations. Therefore, the
elevations shown on Table II can only be considered approximate.

It appears that the grade at high mast pole P15, is to be raised
by 1.5 m. In this and similar areas, it is recommended that
the following design parameters may be applied to £fill materials
placed and compacted to at least 95 percent of its Standard
Proctor Maximum Dry Density:

3

s

Hi

28 degrees

i

20 kN/m3

Construction Considerations

Caissons will encounter random, saturated cohesionless zones
below the groundwater table. Although such conditions are likely
to cause difficulties at any of the high mast pole locations, the
following locations and elevations are likely to be the most
susceptible to such problems:

Elevation
High Mast Pole # Am)
P2 | Below 192
P5 Below 194.5
P6 Below 195

P9 Below 197.5



High Mast Pole #

P10
Pll

P12

P13
P14
P16
P17
P18
P19
P20
P21

p22
A'copy of the special

caisson foundations
the Appendix.

Elevation

(m)

Below

Below

Between 200.

Below
Below
Below
Between 203
Between 203

Retween 203

Between 202.

Between 206.5

199

201.5

5 and 203.0
and Below %199.5

199.0
199.5
199.0

.5 and
.5 and

.5 and

5 and

201.5
201.3
201.5
201.5

and 205.5

and Between 203 and 201

Between 206.5 and 205.5
(and possibly between
203.0 and 201.0)

provisions for the construction
for the high mast light poles is provided in

of the



MISCELLANEQOUS

The field  investigation was supervised by Mr. J. Blair using
equipment owned and operated by Malone’s Soil Samples Inc.

This report was written by Mr. J. Blair, Project Foundation
Engineer, reviewed by Mr. D. Dundas, Senior Foundation Engineer
and approved by Mr. M. Devata, Chief Foundation Engineer.

PRy

J. A, Blair, P.Eng.
Project Foundation Engineer

/N

M. Devata, P.Eng.
Chief Foundation Engineer




Table I

High Mast Light Pole Locations
Highway 400 and Langstaff Road

Pole # Northing
P2 4 850 270.
P3 4 850 388.
P4 4 850 516.
P5 4 850 647.
P6 4 850 785.
p7 4 850 923.
P8 4 851 060.
P9 4 851 196.

P10 4 851 331.

P11 4 851 467.

P12 4 851 604.

P13 4 851 723.

P14 4 851 860.

P15 4 851 876,

P16. 4 851 807.

P17 4 851 922.

P18 4 851 970.

P19 4 852 002.

P20 4 852 145.

p21 4 852 292.

P22 4 852 439,

P23 4 852 588.

(o2 N 1 B

301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301

Easting

556.
536.
514.
492.
468.
445,
421.
398.
375.
351.
328.
308.
284.
149.
379.
377.
170.
260.
235.
210.
185.
163.

w o oW W W

oY

Ground Surface
Existing

(m)
201.
202
203.
204.
205.
205,
206.
206.
207.
207.
207.
207.
206.
209.
205.
205.
205.
207.
207.
208.
208.
209.

0

.2

Elevations
Proposed
(m)

200.9
202.1
203.5
204.5
205.1
205.5
206.0
206.5
207.0
207.6
207.9
207.3
206.9
211.2
205.1
205.5
205.8
207.1
207.6
208.1
208.8
209.3



TABLE 11
. Design Parameters for
High Mast Light Poles

Highway 400 and Langstaff Road
W.P. 528-91-01

Approximate Soil Boundary
Pole Ground Surface Elev. Elevation Design Parameters Assumed Closest Boreholes
# Existing Ultimate Upper Lower Cohesive/ Degrees kPa kN/m3  Water Jlevel
(m) (m) (m) (m) Non-Cohesive ¢ qu ¥
P2 201.0 200.9 201.0 199.5 Non-Cohesive 30 20 199.5 c8, Cl1o
199.5 197.0 Cohesive 100 19.5 (WP 164-79-04/05)
197.0 192.0 Cohesive 500 21.0
<192.0 Non-Cohesive 36 20
P3 202.2 202.1 202.2 200 Non-Cohesive 30 20 200.0 c10,c11
200 198.5 Cohesive 100 19.5 (WP 164-79-04/05)
198.5 192.5 Cohesive 500 21
<192.5 Non-Cohesive 36 21
P4 203.5 203.5 203.5 202.3 Non-Cohesive 30 20 201.0 C11
: 202.3 201.0 Cohesive 50 17 (WP 164-79-04/05)
201.0 198.5 Cohesive 200 19.5
<198.5 Cohesive 500 21.0 1
P5  204.5 204.5 204.5 203.5 Non-Cohesive 30 20 202.5 Cl1
203.5 202.0 Cohesive 50 17 (WP 164-79-04/05)
202.0 198.5 Cohesive 250 20
198.5 194.7 Cohesive 400 21.0 1
<l194.7 Non-Cohesive 36 21.0
Ps 205.1 205.1 205.1 204.0 Non-Cohesive 30 20 202.2 1, 2
204.0 203.0 Cohesive 50 17
203.0 199.0 Cohesive 250 20
199 195.0 Cohesive 400 21
<195 Non-Cohesive 36 20
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TABLE 11
Design Parameters for
High Mast Light Poles
Highway 400 and Langstaff Road
_ W.P. 528-91-01

Approximate Soil Boundary .
Pole Ground Surface Elev. Elevation Design Parameters Assumed Closest Boreholes
# Existing Ultimate Upper Lower Cohesive/ Degrees kPa kN/m3 Water Jlevel
(m) (m) (m) (m) Non-Cohesive ¢ qu ¥

P7 205.6 205.5 205.5 204.5 Non-Cohesive 30 , 20 203.0 2,
204.5 203.5 Cohesive 50 17
203.5 201.0 Cohesive 250 20
201.0 196.0 Cohesive 500 21
<196 Non-Cohesive 36 20

P8 - 206.1 206.0 206.1 204.8 Non-Cohesive 30 20 204.0 2,
204.8 203.8 Cohesive 50 17
203.8 201.5 Cohesive 250 20
201.5 196.5 Cohesive 500 21
<196.5 Non-Cohesive 36 20

P9 206.5 206.5 205.5 205.0 Non-Cohesive 30 20 204.5 3,
205.0 202 Cohesive 200 20
202 197.5 Cohesive 400 21
<197.5 Non-Cohesive 36 20

Pi¢  207.1 207.0 207.1 205.5 Non-Cohesive 30 20 205.0 3,
205.5 202.5 Cohesive 250 20
202.5 199.0 Cohesive 400 21
<199.0 Non-Cohesive 36 20

P11 207.6 207.6 207.6 206.4 Non-Cohesive 30 20 205.5 4,
206.4 205.5 Cohesive 50 17
205.5 203.5 Cohesive 250 20
203.5 201.5 Cohesive 500 21
<201.5 Non-Cohesive 34 20




-3 -
TABLE 11
Design Parameters for

High Mast Light Poles
Highway 400 and Langstaff Road

W.P. 528-91-01
Approximate Soil Boundary
Pole Ground Surface Elev. Elevation Design Parameters Assumed Closest Boreholes
# Existing Ultimate Upper Lower Cohesive/ Degrees kPa kN/m3 Water level
{m) {m) (m) (m) Non-Cohesive ¢ qu Y \
piz 207.9 207.9 207.9 206.5 Non-Cohesive 30 20 205.5 4, 5
206.5 205.0 Cohesive 50 13 : ®
205.0 203.0 Cohesive 250 20
203.0 200.5 Non-Cohesive 34 20
200.5 199.5 Cohesive 400 21
<199.5 Non-Cohesive 33 20
P13 207.1 207.3 207.1 206.1 Non-Cohesive 30 20 205.5 5, 4
206.1 205 Cohesive 20 10
205 - 204 Cohesive 150 19
204 202 Cohesive 250 20
202 199 Cohesive 400 21
- <199 Non-Cohesive 33 20
P14 206.9 206.9 206.9 206.5 Non-Cohesive 30 20 205.5 5, 7
206.5 205 Cohesive 20 10 ' :
205.0 204 Cohesive 150 19
204 201.5 Cohesive 250 20 .
201.5 198.5 Cohesive 400 21
<198.5 Non-Cohesive 33 20
P15 209.7 ~ 211.2 209.7 208.5 Non-Cohesive 30 20 205.0 1, 2
208.5 206.5 Cohesive 50 17 (W.0. 89-11001)
206.5 203.5 Cohesive 150 20
203.5 201.5 Non-Cohesive 30 19
<201.5 Cohesive 500

21



Approximate

Pole Ground Surface Elev.

Soil Boundary

Elevation

Design Parameters for
High Mast Light Poles .
Highway 400 and Langstaff Road

-4 -
TABLE 11

W.P. 528-91-01

Design Parameters

Assumed

Closest Boreholes

5 (W.0. 89-11001) :
. @

# Existing Ultimate Upper Lower Cohesive/ Degrees kPa kN/m3  Water level
(m) (m) (m) (m) Non-Cohesive ¢ qu Y
P16 205.1 205.1 205.1 203.9 Cohesive 100 20 204.5
. 203.9 199.0 Cohesive 250 20
<199 Non-Cohesive 32 20
P17  205.0 205.5 205.0 203.5 Cohesive 100 19 203.5 5 (W.0. 89-11001)
203.5 201.5 Non-Cohesive 32 19 5
<201.5 Non-Cohesive 34 20
P18 205.8 205.8 205.8 203.5 Cohesive 150 19 205.5 2 (W.0. 89-11001)
' 203.5 201.3 Non-Cohesive 34 20 5
<201.3 Cohesive . 400 @ 21
P19 207.3 207.1 207.3 206.0 Non-Cohesive 29 18 205.0 4 (W.0. 89-1001)
206.0 204.5 Cohesive 50 17 7
204.5 203.5 Cohesive 150 19
203.5 201.5 Non-Cohesive 34 20
<201.5 Cohesive 400 21
P20 207.6 207.6 207.6 206.5 Non-Cohesive 30 18 205.5 7, 9
206.5 205.0 Cohesive 50 17
205.0 204.0 Cohesive 100 19
204.0 202.5 Cohesive 250 20
202.5 201.5 Non-Cohesive 35 21
<201.5 Cohesive 400 21
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TABLE 11
Design Parameters for
High Mast Light Poles
Highway 400 and Langstaff Road
' W.P. 528-91-01

Soil Boundary

Elevation Design Parameters

Assumed

Closest Boreholes

# Existing Ultimate Upper Lower Cohesive/  Degrees kPa kN/m3 Water level
(m) (m) (m) {m) Non-Cohesive ¢ qu Y

P21 208.1 208.1 208.1 207 Non-Cohesive 30 20 207.0 9, 7
207.0 206 Cohesive 50 17
206 203 Cohesive 250 21
203 201 Non-Cohesive 30 19.
<201 Cohesive : 400 21

P22 208.8 208.8 208.8 207.8 Non-Cohesive 30 20 207.0 9, 14
207.8 207.0 Cohesive 50 17
207.0 206.5 Cohesive 150 19
206.5 201.5 Cohesive 250 20
<201.5 Cohesive 500 21

P23  209.3 209.3 209.3 207.5 Non-Cohesive 28 20 207.5 14, 9
- 207.5 206.5 Cohesive 150 19
206.5 203.0 Cohesive 250 21
<203.0 Cohesive 400 21
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CRICHOIR 2R A

Proposed High Mast Light Poles
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* Sunsitivity

Mintwbry of
@ Transpuriaton Foundution Design
A . .
RECORD OF BOREHOLE No ! 1or1  METRIC
WP, _528-91-01{Formerdy 612-85-00) LOGCATION Co—ords: N_4 850 724.9; € 301 501.2 ORIGINATED BY.J8
pisT__6 HWY _400 BOREHOLE TYPE _Solid Stem COMPILED BY _ 48 ...
DATUM _Geodatic DATE g2 01 13 CHECKED BY_.DD
YNAMIC
SOIL PROFILE SAMPLES | & | o | RESwiance por o o
Hnl & P woser LU | T | REMARKS
5 a|*51 7] 2 4 s s w0 | S0 ] 3G &
" o
FLEV Slulw| 2|25 & [sHEAR STRENGTH kPa Bt | T F | AN size
5EPTH DESCRIPTION L ZI B F 32| 5 |ouconmen  « e vane , »  |pIsTRIBUTION
glz 2 |88 5 |oovok muxa o« ue v WATER CONTENT (3 | @
204.3 Ground Surfoce n b “ 40 B0 80 100 10 20 20 kN/miler A St oL
0.0 Cmvetg Sond 2
Loose, Dark Gray 11 48 % 204
F e e
Silty Clay ~ Organic,
2034 Dotk Grey, Sttt (i) 2
09 ity Ciay A} 2188 15
Troce Sand & g
Brown 14 203
2098 V. Stiff s \
Fd
Heterogeneous Mixture of § 202
_ . A1) + | ss | 18
Cloysy Silt | i
Sorne Sond, Troce Grovel :
401 5 | S5 | 20 ™,
Octosional Cobibles and Boulders d 201 et
2 é" \
Hrawn ﬁ'/ \).ZE
e /r,w 61ssi 36
Y
V3 200
7
g
wid 7] 55| 18
Very Sff to Hord «] 199
\ 4
{Gloeiol TH)
8]ss| 35 198
" Very Sandy 187
bl 91 55 | 44
4] 196
Y .
Sty Llay V1 4]
"iayer ;ﬁ/
o
194,7 //, 10| 55 { 40 195
9.5 Sandy Sit te Righ
Sty Sond RASH
Oce, Clayey Sit Loyers d : ¥ 194
Very Dense Ry
198.2 ]ty ss | %
11.1] End of Borehole
« Wi Not Stabilized
' 40
+3, 3 Numbers rafer to 1585 (%) STRAIN AT FAILURE
t




Wintgiry of

Trarspartation Feundotion (esign
Ondarie .
RECORD OF BOREHOLE No 2 1oF1  METRIC
w.P, 528--81--01 {Forrnerly 612-89-00) | OCATION Co—ordy: N 4 850 990.0; E 301 414 ORIGINATED HY. 48
DIST._6 HWY _400 BOREHOLE TYPE _Solid _Stemn COMPILED BY...8
DATUM . Geodetic DATE $2.01.10 CHECKED BY.... 00 .
NA PENE THAT
SOIL PROFILE R ERER B T oo
9] o Lot e O =% REMARKS
= B -1 20 4o 80 80 00 b T TU ) ZE X
o . —_— J
ELEV _ 2|8 w | 2|25| 8 [snear sreneth kPo P TF | RN size
SEPTH DESCR!PT!DN = % = z gg e | © UNCONFINED + FIELD VANE " ] DISTRIBUTION
|z 5 | EO| 3 e quCKk TRAXAL  x 1AB VANE ATER CONTENT (%) 5
205.7 Ground Surface 7] £ o 20 40 6p 80 100 10 20 30 KN/ lGR SA St cL
0.0
Grovetly Sand
s 205
Siity Cloy t |58 ;]
Containg Topsoil
Brown to Dark Brown \
2053 {Fit) 2lss | w 204
1.8 »
| . vl |\
Hatarogeneoua Mixture of =
Cloyey Sitt, 3| ss 14 \
Some Sond, Troce Grovel A 203 \
Socasiongl Cobbles and Boulders R - \ b i
~~~~~~~~~ 202 ‘--....M“
Sondy Hrown, 5| 85| 26
SUH to
e Jery SUHE
Grey, Hard
! m
Wil 6 1 58 66 }/27em 0 | o]
{Glociol 1)
7
S8 55 200
14
ﬁ Ll
_________ 8 58 50
Sity sand  Li" 199
Layer .
Huhdor;_smy A
Sand Layers v
o CSY T SE 1 /15emf 198
s
? 4
Y 197
»
196.4 rege yol/13eml
9.3] End of Borehole
« Wi. on 892 01 13

#3 55, Numbars refer to
Y Serstiivity

20
1595 (X) STRAIN AT FAILURE
10




Ministry of
Transportaion

Foundotton Design

Ontarle .
RECORD OF BOREHOLE No 3 tor1  METRIC
W.P. _578-91-01 (Formerly §12-89-08} { OCATION Comords: N_4 851 269.3; £ 301 408.2 ORIGINATED BY. JB
DiST_._6 HWY 400 BOREHOLE TYPE _Solid Stem COMPILED BY .48
DATUM _Ceodetic DATE 92 01 13 CHECKED 8Y....00
3 L] DYNAMIC GONE PENETRATION
SOl PROFY SAMPLES d - :
LE U ol X RESISTANCE PLOT pusnc kit uao 'm'i REMARKS
5 wi*5| ¥ 20 49 s g0 o | o T 28 «
m — " k3
_.._......ELEV DESCRIPTION E'J % E g g‘::: 5 SHEAR STRENGTH kPa w L x D??ﬁ?g;‘g s:ZOEN
DEPTH S R Z | % o UNCONFINED + FIELD VANE ¥ uTi
é 2= Z %8 ‘__2} ® QUICK TRIAXAL % LAB vang  [WATER CONTENT (%) s %)
2088 Ground Surfoce L : o 20 40 60 80 100 10 20 30 kN/m'lcr SA Si CL
0.0 . £2)
Sond, Sorme Grovel 1] 5% 1
Brown, Lobse to Compact 206
(Fin) >
Sitty Clay ™~ Organie —~ 2|88 7 '
2082 Dark Brown, Firm, (Fil) (
14 F 205
Huterogeneous Mixture of LVgq 3 | S8 18 \
. ]
Claysy Sit, /f”
Somy Send, Troce Grovel ﬂ/‘ \
AT 4 | ss | 7 204 \
A »}
Oecosionsl Cobbles and Houlders
P4 5] ss ] o2
3 g4 203 .
G4
¥
/ ’,f 6| S5 22
B 202
% P I AN
Grey
4
Very Stiff to Hard b4 20
)v:
ﬁ -
ﬂf/‘?’ 8|ss| 2
(Glociot Tit) (5' 200
¢’
¢ Y
1} = 189
‘g; 3]s | &
2
188.0 ro8
8.8
st 0] §8 | 57
197
Trace of Cloy
Derse to Very Dense
196
1455 11} ss | 36
1Y.)] End of Borshole
* W.L. Not Stebilized
2
+, x’::m:’"':,"y""' to 15:%5 (%) STRAIN AY FAILURE



i

f

Winisiry of
Transportation

Ontarke

Foundotion Design

" Sunylfivity

20
15%5 {%) STRAIN AT FAILURE

RECORD OF BOREHOLE No 4 1or1 METRIC
WP, _528-81-0%(Formerly 812-89-00) LOCATION Cowords; N_4 851 5285 € 301 300.6 ORIGINATED BY_JB
DIST .8 HWY 400 BOREHOLE TYPE .Sofid Stemn COMPILED BY .48
DATUM _Giodetic DATE 92 01 10 CHECKED BY.. DO
CYNAM NE PE T
SOIL PROFILE SAMPLES & é Rgsymj&gg p&(:,QTENUm on NATURAL b
Q‘m bl LiNIT posirild {i‘mmtjrn "-:% REMARKS
= 'AETINL 20 46 80 160 CONTENT z2 &
g o pA] . - i 2 i i 1 ‘wp w WL D‘i‘
ELEV Efulw | 3 125| © |SHEAR STRENGTH kPo GRAIN SIZE
DEPTH DESCRIPTION I~ BRI ZIBE| & [o unconrmen + FIELD VANE v |ISTRIBUTION
E - g8 S |o quck kL x 1B vanE WATER CONTENT (%)} s (%)
208,1 Ground Surfoce n ¢ o 40 B0 80 100 020 30 kN/milonr $A St CL
a.01 Q.5 m Topseil b .
Ocﬁuaiuni:%yngg’ty Fibres i 1 ss & *
205.5 {Fin) 2 A
08 Heterogensous Mixture of i
(¥} £
Cloyey Siit, “ 2 55 16 208
Some Sond, Troce Gravel g N\
(Glacial TiH) pp \
3] 5 17
very Sttt [4/] \\
---------- 204 "
Hard 14 R
11 e
WWWWW Brown M 4| ss | mo -N{
Grey s
Qecosionol Cobbies and Boulders % 203
202.6 Tl s ss| e
35 L
Sandy Sitt to .
Silty Fing Sond R 202
46| ss | af
.11 ' 201
Compact to Dense ',
T 7 s8] e
200.2 N
54 Haterogeneous Mixture of 200
Clayey Sit, <
Some Sor?g.& yTrdct Gravel 74 B|sS N | /17em
Oceasional Cob‘tjlez and Boulders 1A
1y
199.1 {Glovial Tin) A
7.0 - 199
Sond ond St to 18
Sitty Fine Sond ML
Mo |ss| a8
1 198
Campact Fl. 1
Al 197
1965 {1y 10 ] 85 | 14
9.6 End of Borehole
« WL on 92 §1 13
+3  8, Numbers refar to



Wittty of
Tranyporiation

¥ Foundution Design
Tutarie .
RECORD OF BOREHOLE No 5 1 0F 1 METRIC
W.p, _528-81-01{Formery £12-89-00) LOCATION Comords: N 4 BS1 794 8: E 301 31386 ORIGINATED BY B
DIST ... HWY _400 BOREHOLE TYPE . Sclid Stem COMPILED BY 48
DATUM _Geodetic DATE 92 01 06 CHECKED BY...DO
! DYNAMIC CONE DENETRATIGN
SOIL PROFILE SAMPLES ﬁm o | BEosance pLor 2 | = | cevanks
[+] o
5 o |38 7| 2 e o @ W IO O™ T EE| &
& =4
ELEY DESCRIPTION =8| g | 3| 25| & [sHeAR STRENGTH ko : 1 STRIBUT N
DEPTH A IR Z 1 2 |0 UNCONFINED + FIELD VANE ¥
é 2 I I gg > e auick maxa.  x g vang  [VATER CONTENT (%) 3 o)
206.9 Ground Surfoce i F o 20 40 60 80 100 10 20 30 KN/ lGR SA St CL
0.0 Gravelly Sond 3 T )
Brows, vfaz_n_.u_ (_Fiu)'__ e
Sitty Cloy
Containing Troces of Topsail
205.8 Dark Brown, Stiff, (Fil) [l 55 10 206
1.1 o
Topeoil o
Browrish Gray | -~ 21 ss 4
205.0 to Dark Brown [ 7
1.9 GTERnISH. LFEy ; ,.!.‘ 208 “m-w-
’ to Brown f // o
N Silty Cloy, Troce Sond /// 31 s 8 N
2089 Stitf f 200N
3.0 7] \
Y+ ss | s
_________ e \
Sund Loyer] |* 203
mmmmmmm ds]ss| n pan
5T
Browsil
“““““““ trey b
15 6] 85| 15
e 202
r ‘/
5 ™
Oécuaiosa:v‘?l LS(‘mdy L 7158 15 o}
Lyers
e . 201 4
Heterogeneous Mixture of 8| %5 | 20
Clayey Sitt, ]
Some Sond, Troce Gravel A L
Occasional Cobbies and Boulders 200 RN
Very Stitf to Hord \\
(Craciatl TiH) o
198,49 ds!ssi 37 199
8.0 N
Sitty Send 1 14
to Sondy Sit LT
Rs 158
Compoct to Dense R
197.3 L{"j1¢e} ss 17
2.6 | End of Borehols
« Wloon 92 Of 07
> Graater Than

43 5, Numbers reter to
" Sunsitivily

v

o)
15%5 {%) STRAIN AT FAILURE
1



Minlstry of
Transportation

Féundutton Desigr
Ondario . ’
RECORD OF BOREHOLE No 6 1or1  METRIC
WP, _527-81=01{A)(prev, B12-85-00) LOCATION Co—ords: N % 852 049.1; € 301 208.7 ' ORIGINATED BY_J8
DIST__6 HWY 400 BOREHOLE TYPE Solid_Stem COMPILED BY .48 .
DATUM _Geodsatic DATE 92 01 08 CHECKED BY..00
T PENETRATION
SOIL PROFILE T ER R s i o
0l O Dy ormee L e3 REMARKS
5 pl®s v | 2 % ® o w 0 T |38 &
- o
ELEV DESGRIPTION £lE| w 2 251 3 [SHEAR STRENGTH kPo P | F D?gr’a?‘au%rltzc;in
DEPTH =X > ) S EZ] 0 | o UNCONFINED + FIELD VANE v
1217 | 2 | B3| & | ouck rmxm. = 146 vave WATER CONTENT (=) I O]
205.7 n # . o 20 40 &0 80 100 10 20 30 kN/milen 84 5) CL
2009 Dark a}:gs%?;:"w Block ] s | 2 e
r
05 ; 208
L Root Fores il 2 ss | s
Sitty Clay % //
ta Cloyey Sit % ¥
Some Sond, Troce Gravel f // 5| e » 204 0.4
,/, \ >
V1
Firm to Very Stiff /// .
f/ L] 55 7 \
A 203
PGSR . 4 \
Silty Sand Laysri .
202.3 Browni « | 5 1 85 | 34 \m...,_ °
3.4 Heterogereous Mixture of 07 Lir,
" Cloyey i, ‘;5,1 202 \%&‘"M
i
Some Sond, Troce Gravel Sondy ; .f- A s - 120280
wwwwwwwwww M
4 «
Occosionel Cobtiss ond Houlgers : fs; 71 ss ! 39 201 ST V28 50 20
Very Stiff to Hord )
(Glagiat Ti) s 8] 85| 25 200
mmmmmmmmmm ]
f |
mﬁl} 9] ss| 28 dpomrtroe]
e
1z 199
Oceasional Silty
Cloy: Zores
198
ol 88 4 33
““““““““ 197
Sandy
1] 58 78 [
196
195
194.8 12| 858 | 38
11.1] End of Borshole
92 01 13
» GROUND WATER CONDITIONS
PIEZO. GROUND WATER
NO, ELEVATION {Metres)
1 205.4
> Gregter Than

+3 x” , Numbers refer to
YT Senltivity

%
1595 [(X) STRAIN AT FALURE
10




Driteirds

Tranypueriation

intatry of

Foundoflon Design

" Sunitivity

RECORD OF BOREHOLE No 7 1or 1 METRIC
WP, _527-81-01(A)Prev, 612-89-00] LOCATION Comords: N 4 852 057, E 301 2485 ORIGINATED BY..JB
DIsST ... HWY 400 BOREHOLE TYPE _Solid Stem COMPILED BY .8
DATUM _Geodetic DATE 92 01.08 CHECKED BY...00. .
SOIL PROFILE SaMPLES | & | 3 | DiSetave pior oo . -
= vosnure bauo 1o REMARKS
x> 2 LW eoerenr W | =85
5 miFEs| ¥V 2 40 60 100 - " w Zz &
m — i It H 1, L
ELEV CEscRIPTION I gg Z [SHEAR STRENGTH Po P o GRAIN siz€
GEPTH 1“3 EA - S Z ] iz o UMCONFINED - + FIELD VANE v ISTRIBUTION
g2 7% 3| 2 o avok e, x e vae WATER CONTENT (= S
2073 Ground Surfoce n b o 20 40 B0 80 100 10 20 30 JkN/migr SA $i CL
0.6] 230 mm Aspholt
130 mm Granulor ‘A 207
&
Sand A 7
Brown, Loose, (Fili) 2] || a8 7 r P
SidtwaT;y ______ 206
Containing Topeoil
Grey to Block, Firm, {Fil} 2| s 7 ° 17,6
205.2 Topsoll, Blogk, Firm L
2.1 ’ .
: LA 208
sycy o WHs | ss| 3| ¥ o 190
.Orgonies HA)
Brownish Grey to Grey LA
Soft to Stift / 4185 9 204 (- 224
203.6 iy
3.7 B
Brown to
Browni;a Greyid 5851 12
R 203 k
““““““““““ 65|55 | 23 Ry
Sandy ] 202 \u
i
7| s8] a8 1204 28em
ﬁ 1 1
Heterogensous Mixture of 8|85 ] 50 201 A aaae 228
Clayey Siit,
Some Sond, Troee Grovel
Cccosional Cobbies ond Boulders : 200
Hard A9|ss|
199
{Glotial T}
. w|ss| 3w 198
9.6
» Wl. not stobilized
_,_3. w3 Numbers refer to

20
15»1{:5 {%) STRAIN AT FAILURE



Ministry of
Transportation

Onterie

Foundotlon Design

RECORD OF BOREHOLE No 8 1 OF 1 METRIC
WP, _527-81-01{AMPrev. 812-89-00) LOCATION Co—ords: N 4 857 0B40. € 307 2855 ORIGINATED BY. .48 ..
DIST...6 HWY 400 BOREHOLE TYPE _Solid Stem COMPILED BY B .
DATUM _Crodetic DATE 92 01 07 CHECKED 8Y__ 00
3 T T GYNAMIC CONE PENETRATION .
501 PROFILE SAMPLES g " 3‘ RESISTANGE PLOT pugne gt uao =T | REMARKS
& B EL-1 20 40 s @ g0 T ST T Z3 %
‘x prard L L L L
ELEV bESCRIPTION 2| w | 3|25] & [Shear strenaTH v D I SRA SiZE
DEFTH ElE > R BE] % | o UNCONFINED + FIELD VANE v
-3 2 I g% 3 Lo quck L« 1a5 vang  [WATER CONTENT (%) S ™
2034 Ground Surfoce 7 z . 2 40 o0 80 100 10 20 30 kN/m |oRr A 8t cL
6.0 130 rmm Topsoil L
Sitty Cloy 1 208
Sorne Sand
LA
A 1 s | s °
SHiff to Very Stiff f -
__________ i 2l N
Somdy 2]8s) 15
203.3 /
2.1 Sandy smcto Sty Song AR 203
Qee, Clayey Silt .
Loyers Brown tof' " i I ™
Brownish Grayi )" "
T  Grey | 1
: Compact 1 4} s 18 -]
2017 " 22 s
3.7 ARy s esI8 Jaem \
rel \
Heterogeneous Mixture of 1 ERRRIR 201 o bl
Clayey Sit Gd L
yey . 22
Some Sand, Trace Grovel ,.§‘ 7] ss | a8 s I
G2
Qecasiongl Cobbies and Boulders 9/;
‘ 200
Mlelss| o
1A
Very Stiff to Hord
91ss | 0 199
{Gloctal TiIE)
198
ss 44
197
Sandy S5 | 60 |/13em 196
198
154.5 55 | 50 §/8cm
10.9] End of Borehole
92 01 13
= GROUND WATER CONDITIONS
PIEZO. GROUND WATER
NO. FLEVATION (Metres)
1 205

+3 3, Numbery refer 1o
Sensifivity

v

20
154:»«03 {%) STRAIN AT FARLURE
1




T ¥ - Minlstry of .
. o Tronsporiation l . Foundation Design

Unturta
T RECORD OF BOREHOLE No 9 1oF1 METRIC
W.p, ..528-91-01(Formerly §12-89-00) LOCATION Co—ords: N & 857 3637, £ 301 181.9 ORIGINATED BY JB .
pIST__B HWY _400 BOREHOLE TYPE _Solid Stem COMPILED 8Y . w8,
DATUM _Ceodetic DATE 92 01 06 CHECKED &Y __D0
Li ] OYNAMI NE PENETRATION
SOIL PROFILE el ERERE T e "N S
Zal & I° puse wose U | = Z | REMARKS
5 “n &5V 20 40 60 BO 100 wp W " 5 &
- @
ELEV DESCRIPTION SEIE 25 & [SHEAR STRENGTH kPa > TSRO
OEPTH =1z =2 F|22] T |e unconemen + FIELD VANE ¥
1217 | 2 | 8] £ |o vex maxa.  « e vae WATER CONTENT (%) |
2084 Ground Surfoce 7 E a 20 40 60 8O 100 10 20 20 |kN/mlcr sA St L
L, L
0.0 arawn ot u?:?,’f&?lu)w — 2} Q’!‘ “'-s...,,“
F 208
Silty Glay )
Cantaining Topaoil e
Dork Brown to Block, StH 1| 8s 10 (
Fn 207
24 85 10 \
206.2] Sity Clay, Troce Sond, Brown, Stiff \
2.2 Silty Fine Sond 3 206
Brown L
Compaet 31 s 18 \
205.4 L
3.0 Haterogeneous Misture of \
Clayey Silt, g 41855 | 18 205 - kH
Some Sord, Trove Grovel # \
Oecosional Cobbles and Boulders y
Brown f /
. w»m_wlwgg;;*‘ 518 | o /
icfams?l?}ax:my 204
Very stigp o EEeEEeS
44 B | 55 22
208.2 {Glacial 1)
[ 52 il 203
ity Fine Sand L' 785N
to Sund, Some Sitt L1
il e|ss|os sty ,
Compoct . {
201.1 i1 /
7.3 A 20
Heterogeneous Mixture of ‘
Clayey Siit, 9] 48 23
Some Sond, Troce Gravel
Occosional Cobbles and Houlders 1 200 \w.,
. ¢
Very Stitf to Hord
{Glactal Til)
198,8 10| 85} 78 199
9.6 End of Borehole
« WL, immadiotely upon
compiation of sampling

3 .8 Numbers refer fo 20
+7, X  Sunatiivily m;:;s (%) STRAIN AT FAHURE




Miriistey of
Transportoton

Ontards

Foundution Design

" Sunsliivity

_ RECORD OF BOREHOLE No 10 1or 1t METRIC
WP, _ 527-81-01{B)(Frey, 512-89-00) LOCATION Co-grds: N 4 852 722.7; £ 361 111.5 ORIGINATED BY. 4B
pisT....E HWY 400 BOREHOLE TYPE .Selid Stem COMPILED BY .8
DATUM _Ceodetic DATE g2 01 09 CHECKED ®Y...00 .
e i
SOIL PROFILE SAMPLES |5 | 2 | Risetawce por 5o wow
-2 ] PReC womuee U0 | - | REMARKS
= ] CONTENT Kg
5 “ ®5 20 40 80 B0 100 w w » £ &
" )

v g8 w|3|25] 3 [SHEAR STRENGTH kPa Pt F | oran size
ELE DESCRIPTION LS E 238 S [0 ucowmen - pew vae DISTRIBUTION
DEET > < |° '

‘ 12|72 18] & | o ovex mana  « up vane WATER CONTENT (%) S *®
207.4 Greund Surface n L R 40 60 80 100 10 20 30 JkN/milGR SA SI CL
0.0 '
Topaoil /ity Chay {Fif)
s088]  Black to A C)r,oy(. 'Soft g R 207
0.5 PO 21 g
Silty Cloy, Troce Sond ::’ 2185} 8 \ pasmmtr]
Brown 11 A
Firm to St g s 206
205.8 q 3]s | 13 » s
'8 Ocoosional Sandy EV* :
Silt Luyers ‘d 2] \
Brown 3 205
_______ mﬂ;,/{ afss |8 Y
sty cioy Lover” £ \
Heterogeneous Mixture of %4 [
Cloyey Sit, i 204 [y o
Sorme Gravel, Trote Clay : ;
ey 6] ss| e
92
---------- 203
ity Clay [V AN
Loyer L¥IA 7 | 58 | 17
202
8] ss| 14
Qeeosionyl Cobbles, Gouldery
ond Silty Ciay Layers Y
$ 1851 18 201
Vary Stiff
(Clociat TiN) A4 #] 200
1] ss| n
198, 199
B.5 .
Sandy Sitt to M.
Silly Fine Sond SN
iy 11| ss ] 23 198
Cormpoct 1" L
181 197
196,3 18] K Rl
14.1] End of Borehole
g2 01 13
« CROUND WATER CONDITIONS
MEZQ, GROUND WATER
NO. ELEVATION (Metres)
1 207.3
> Greater Thon
+3, x5 ; Numbers reter fo m?;‘és (%) STRAIN AT FAILURE




Mintatry of
Transportation

Foundotlon Desige

Ontoria . .
RECORD OF BOREHOLE No 11 1oF 1 METRIC
W.P. _527-81-01(8)(Prev. 812--89--00) LOCATION Gowordy; N 4 852 7299, E 301 179.8 QRIGINATED BY_J8
[1}:1 . HWY 400 BOREHOLE TYPE _Solid Stem COMPILED BY .JB. .
DATUM _Geodetic DATE 52 01 08 CHECKED BYy...00 .
= i | DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES gm g HESISTANGE BLOT Py eyt oo t:‘;: REMARKS
& n|*8] ¥ 20 4p 60 80 oo T ewmr T 23 %
o 4 3 1 i i 3 L
ELEV. DESCRIPTION = B¢ g %g 5 SHEAR STRENGTH ko : > D?g’léérﬁlﬁlzgrd
JEPTH 2L = 1 5 | BE] T | e UNCONFINED + FIELD VANE ¥
é =R gs S e quck RAKAL = UAB VANE IWATER CONTENT (% s (%)
207,85 Cround Surfoce n F v‘ o 40 B0 80 100 0 20 30 KN/miGR SA 81 CL
0.0] 100 mm Topsei % 1 A
Silty Clay, Some Sand ) 207 k
Traces of
Root Fibres 1] 4
““““““““““ Mr]ss| @ a
Grown, Firm tog St //
206.1 A
[ ‘ﬂ# 206 \
Vi
Brown to 4;# 2] 83| 45 N c
Browrisn Grey (2 ]
- Grey 1 4 \
Decasional Silty Sond 205
to Sondy Silt Loyers 3|58 2 )
4
Heterggeneous Mixture of ] 455 | 28 ke
Clayey Silt, /?. 204
Sorre Sand, Trace Gravel ,2;;7'
}f 51 85| 24
Occasional Cobbles and Boulders | g -
¥ 203
6| ss| 2 1
Very Stiff to Hard )é/
14 Vaf \\
{Glavial Tilf) ﬂ/. 7 58 33 207 B
2008 %
5.9 1
Aol 8] ss | 13
Sandy Silt to N 0
Sond ond Silt .
L= 200
Compoct k
ilelss | s
198.3 e f] 198
8.6 Hetgrogeneous Mixture of 3 1
Some So%?ym'm'e Crovet I A
Hurd 141
1973 {Gagial Tily 44 10| 55 | 45 158
.51 End of Borehole
« Wi oom 82 01 13
3 x5 ; Numbers refer 1o

" Sunsitivity

20
1505 (%) STRAIN AT FAILUAE
]




- Mintstry of
@Ymmw'n P q Fayndotton Design
Gnierie ‘ :

CoLw
. RECORD OF BOREHOLE No 14 tor 1t METRIC
W.pB., ..528-91-01(Formery 612-89-00) LOCATION Co~ords; N 4 852 517.0; £ 301 190.7 CRIGINATED BY 4B . .
DIST_..8 HWY _400 BOREHOLE TYPE . Solid Stem COMPILED BY .8
DATUM _Gecdetic DATE ..., 82 0 Q7 CHECKED BY.. 00 . ..
1L T DYNAMIG CONE PENETRATIGN
S0IL. PROFILE SAMPLES l-em 3 HESISTANCE PLOT ‘2-«_....,___ s una?m . ME HEMARKS
= covrnr  WF | 50
= a|38] 7] » o o @ e [ U0 U |«
ELEV DESCRIPTION 4| w 3| 25| & [SHEAR STRENGTH kPa AN L 7= SRAN sizE
DEPTH e b2 > 5 B2 D | o UNCONFINED + FIELD VANE , ¥ I
AEIRSE B %8 S e quck axa,  x ug vane  [WATER CONTENT (%) 4 @
208.8 n S rd 20 40 60 80 100 10 20 30 JeN/milorsa sl oL
0.0 | Crovelly Sond, Brown,  Gompagt. (Fm . b2 .
Sitty Cloy, Troves of Topsoil
Soft to Firm, (Fill) 208
207.4 Dork Brown
1.4 Brown [}
. $2
A 55 11 207
O
e
,/
Haterogensous Mixture of ‘;
Clayey Sitt, 4 : 206
Some Sond, Troce Grovel 4 h: 21 8s | 23
1
Brown (4 208
mGr:y :{f i
L1 ‘?‘
Occasional Cobbles and Bouiders |14
v 3| ss | 18 204
/
i
SUF to Mord
‘ b
% E
’; , 203
fj’
(Glocial TiH) j4|55 | 8
202
002) y—tzes
7.6 | End of Sorehole
@ WL not established
£33 Numbers refer to

20
' Sensitivity 15;‘;5 {X) STRAIN AT FAILURE



3 Ontarks : : Sheet ofy
o W .

) Ministy ~ NON-STANDARD SPECIAL PROVISIO *
' Transportation .

&

DATE

WP NO CONTRACT NO. DISTRICTNO . = HWYNO

LOCATION __ TYPE OF WORK

1, This$Pis new (/)

This § P replaces No_

Rernarks:

Explanation of Intent:

2. e Spec No Title or Jtem Description

No

CONCRETE FOOTINGS FOR HIGH MAST POLES

High Mast Pole Lighting foundations will consist of caissons as
detailed in the Contract.

The Contractor shall refer to the Foundation Investigation and

Design Report in the Contract Package for subsurface information
for this project.

The Contractor is advised that zones of non-cohesive soll and near-
surface groundwater levels should be anticipated and addressed in
his construction proposal and costs. The Contractor is cautioned
that non-cohesive soil is susceptible to disturbance under
conditions of unbalanced hydrostatic head.

The Contractor is advised that occasional cobbles and boulders

should be anticipated and addressed in his construction proposal
and costs.

The Contractor is responsible for constructing caissons without
disturbing the sides oxr bases of the caisson excavations. A fully
detailed proposal, signed and sealed by a Professional Engineer
licensed by the Association of Professional Engineers of Ontario is
to be submitted to the Engineer a minimum of 4 weeks prior to

commencement.,
3.
i
U w—Structural Section
. Initiated by _ Detailed by ' Approved by
51.0.358 8803 —

L™ ; . [



CFFICE REPORT ON SO0 EXPLORATION

N gty Y
i ampiatit o amig
Loyt B
e ]

W

164~ 79404 /08

LOCATION

RECORD OF BOREHOLE No C 8

Co-orda. ¥ & 850 173; £ 301 521

OY B WWY 300 BORENOLE TYPE _Solid Stem Augers, Cone Test

METRIC

ONGINATED By I3
COMPILED By _ T8

DATUM . Geodatic, DATE A3 06 .10 CHECKED BY :ﬁ
w DYNAMIC COME PENETRATION
S04 rRorus Sameies 1 & § REUSTANCE  PLOY nune 3V, vovel o 3 REMARKS
33 0 49 so o 1o 'O ot BH) 282 .
-t . r 3
Y] — g g g 'i § [siean staencrh » | 5% Sham size
% 12 unconnnm + FND vANE 1BUT
l 3 . v é umltmum x 148 vang [WATER CONTENTIN| 7 %)
198. 1| Cround Surface & z o sa 81 cL
0.0} Silcy Clay H U . 198
trace to with Sand | Y
trace Cravel /"
Very Sttt ’ '
1 1]ss |17 197 ’
11 ' \
A1 s (o8 | 2s N
1] 196 N
M PR —
/" 3jss |30
- s [ 195
¥
g _—
11 194
1 . .
%
il slss |n
L 193
/
"
’
S11cy Sand €6 LI| 192
Sandy St1c |} Ii/13 oo
Versdanaa. .11 .
¥
.
LA 191
I
’
ECRE
bg 190
11/
’
"N
189, 1 bl
. {189
9.0{ saod woma Silt
189 :ﬂﬁ‘.ﬂﬂ' Cravel - ] 8 198 ] 8%
9.6 End of Berehole
sgrovndvater lavel
ot satablished

Sansitivity

20
o3, nd: Numbers vafor 10 5 s 1o smAIN AT FARLURE
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CFACE REFORT ON 503t EXPIORATION

b LZX L

Framumin atin s
r— iy
RECORD OF BOREHOLE No C10 METRIC
W 184279-04/03 LOCATION . Lo=akde, JLAASO 29722 301 SA? ORIGINATED #Y FS
OISY B WYL B0 BOREMOLE TYPE Solid BCem Ausar. Conp Tast. commgo oy IS
OATUM . Gecdatie DArE 88 08 14 CHECKED BY -
- w JOTNAMIC CONE PENITRATION :
SOOI PROMILE SAMPMES g § MUSTANCE ILOT w'"‘ :&m - ’-2 o
- ‘ 10 40 &0 80 108 contier iy | 29 '
|3 295 & [ean sraenoin wo_ W w33 crans size
e - TR
‘m; DESCRIPTION 3 ;_ ' g O UNCONPINED  © $HAD vane y [ostusurion
g (> g ® QUICK THIARAL  m (AB VAN WATER CONTENT (%} (%)
200.0| Ground Surfsce d 16 20 % o sa 81 gL
———— i o i
U] stity Clay » ry
trase €O with Band
trace Cravel 4
Yire ’
1]ss}r 1 .
2| w|rm \
. } 198 | P - 3 s s
Herd { ; \\ .
FTERER B Mo
1 197 e
U e |18 foo jorete R TR
' %
A 198
r .
. i .
4 }as fi2e 19%
)
1A
#
194
s |ss Lios o pnia rl 19 33 23
1 193
Silty Sand to Sendiy
U AR AT

7.8] fod of Borshols

*grounduntcer Level
not sstablished

3, ¥ ; Numburs refor 1o
M Semitivity

0
1993 (%) 3TRAIN AT PARURE
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RECORD OF BOREHOLE No C 11

METRIC

W 164-79:04/03 LOCATION _Cozords W .8 830 432; & 301 498 OMGINATED 8v _FS
Tosr by %0 BOREHOLE Type  Jelid Stesw Augers, Cone Tese commieo sy __ S
OATUM Seodetic DATE 8306 10 CHECKED BY
SOn PROFI AMPLES | & W |DTNAMIC CONE FENETRATION
b ¢ SAMPLES | & HUSTANCE MLOT nasric S0 sl wE | peaan
; Myt -t EMARKY
- a 30 40 89 80 100 continy g— 4
g z - ) r 1 ( Wy w w, i
w2 5 SHEAR STRENGTH PR —— 3 | caan izt
B DESCAIPTION a K % |ounconmns  + Fmp wae y [OHSTRIBUTION
a | 8¢ 3 © GUICK TRAXIAL ¥ LAD vang | WATER CONTENT (%)} %)
199.4] Cround Surface o GR SA I CL
0.0 $ilty Clay W
traca to with Send |V """
tracs Geavel be ‘
, 1 199
’
Very Suift ST RN LB LU \ *
b it s o e o =
Hard {
" 1112 |8 je0 \“'*---..
i 198 \
i A
LY ’ '
413 | 88 90
1 197
1}
14 | o8 f100
2
(s 198
1
’
A .
’
be
s [ss | o8 193
’
1
/
,
’/
1 ¥e 194
1 A SETI007] / 15cm|-
ff’
f:, 193
192. 4 1%

7.5 Refusal due to
. probable boulder
Ind of Borehole

o3, u3 s Numbers reter 1o
Sensitivity

20
1398 (%) STRAIN AY FARURE
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. RE‘.CORD op BOREHOLE . g
LOCATION SEE FIGURE 2 o aomm: DATE .tmmoa: mw SEQDETIC
SAMPLER HAMMER, 83.8kg, DROP, 760mm Pmmrm 'ﬂS&T HAHM& es.m, DROP nomm
SOR, PROFILE SAMPLES ovumnc nmmﬁon ~, nvomuuc cbnbucmm
w § RESSTANCE, BLOWS/0.3m k. CMAEC
2 i £ g PEZOMETER
fﬁ e Eleer |8 g AR STRERGTH ’ WATER CORTENT. sERCENT “‘”m"
- o 3 4
§! ? PEsCRIPTION z oerH ; E Ecu sra ;‘:ﬂ‘t“"' :?i"; o Y " g: HSTALLATION
i - M——M ) -
i £ a % 20 a0 40
- o GEUND SUEFACE AL
o.00] 4 gg 3 [pactinn FT72
Solt to tirm, mottied grey- g :j
brown SILTY CLAY, trace sand, 2 sa 8 ?/,
obe. organics, % ﬂ‘g" z
Flrm to s1i11, grey Intar~ 7 gg 14 ”) ;’;
4 fayared SILTY CLAY, trace ssnd ] .
ITILL) and SILTY CLAY: soms || 80 N7
sears of gilt, sandy sl it ool 7 N ,,/f
and silty sang, 3
3 Compact, grey SANDY SILT, £0 e
trace clay and amo‘v‘. TiLL. poj 2% o 7
] snfonitle
3.7t s0 ?.,}
[ ool ! o
Backfili
80
- & poj 4! o MH
$tI1f to hard, grey CLAYEY
[ SILT, somé sand, trace grivel.
TiLL, ....?..gg 28 o
o] 60
® L i) 14 © b
HE
g <
ol -
| 48 —
g: $ti11, grey CLAYEY SILY, 1ra¢ 10 gg 14 °
ZIG1 sand with Interiayers of SANDYY —
0i% SILT, trace ¢lay and grave),
"' £ § yand o 194.7¢]
g|B] Comoact grey SANDY SILT, trac 1. 0
‘ gé sand and gravel. TILL. Semn 1100 29 q
i i 3 af silty clay, 193, &8
Danae, grey SILTY SAND, frace "
pravel wilh tnteriayers of 2 gg 9| o
GCLAYEY $ILY, some sand. -
192.081
13. 10y
1 44
f Hard, grey stratifled $ILTY 12100 °
CLAY, CLAYEY SILY and SiLT,
T fine sand partlags throughout .|
0
iyl
I 0o} %9 i
iCaved
'. Very loose, gray SILY, trace gg i o e
ciny snd aand,
, Cargatt, 1o dense grey SAND,
I trace sltt to SILTY SAND. sof |
{5ands blowing:1,8m to & bo
up dugers st sach sarpie dept
L. prior 1o washing.}
::J%d FERCEWT AXIAL STRALE AT FAILUME
l DEPTH SCALE LOGGED RF

1: %0

Golder Assoclates

CHECKED ASP




P e s i,

@ recoro oF soreEnoLE 1. weet 1
,u; LOCATION SEE FIGURE 2 . BORMGOATE JANWwes - DATUM GECDETIC
SAMPLER HAMMER, 83.8kg, DROP, 760mm \ " PENETRATION TEST HAMMER, 83.5ka, DROP, 780mm -
106 PROFLE SAMPLEY | OYNAMIC PERETRATION HYDRAULIC GONDUCTIVITY,
w |8 - RESSTANCE, DLOWS/G.am &, x CM/SEC I 23| sezoveren
3|8 Bl lgl (Bl v e wo | o LIZE) e
e DESCRIFHON « LELEV. SHEAR STRENGTH NATEH CONTENY, PERCENT 3] ranoeee
= FrTY™Y AL 3R ] ) INSTALLATION
Q! § % [oRm 3 § § Cu, WP - ® 0. O ¥ X % Eg ATION
8 g . ] w26 % 40
. 29 LONTINUED FECM PREVIOUS PAGE | 188181 1 L 1 el s de e e b
3 i 2000
i 3 Curosci o denis grey SAND, :
H trace allt to SILTY SAND. i il 50
u : 18 o0 LX)
{ {Sands blowing:1.8m te 3 up ] peerd
| augars at sach sampie depih i
prior Yo washing.) ]
i —
(1 lle [ [elde)
N .
| g|= i)
[ a3 180.84|
g st
5 %3055 80 "h
~ BIZIOL Very stitf to hard, grey ~. -
§13] sty LAV trace tine aand [
l £1.¢l partings, Z
ol® o -t 50
i |
t 178.08 m'nu Tevel In
/ 21, plotoreter at
22881 2| : plovation 20dm
o] _ . pt Jan, 26, 1988,
. Hard, grey SILYY CLAY, trace
' sand,ucc. 1ine gravel,
£ o—
23] 531 4o} , ]
oS
l. 30 \"‘x_.‘ -
174.84 e
, END OF HOLE 3.8 |
l- NQTE
Barshole continyed below
elevation 178 8n.at lotstion
of Burehole 1A;7.8m. wast of
inltiat berehole:greund
r surface elevition 208.3%m,
Noted Incresss in augsr
reslytance st aboul elevation
- 1 11%.8m, -
‘. 40 o
Vs PENGINY AXVAL STRAN AT PAILUNE
b

| DEPTH SEALE ‘ LOGGED AP
1: 100 Qolder Assoclates , CHECKED ASP




. RECORD OF BOREHOLE ’ SHEET 1
BORMG DATE JANZ0,1989 DATUM GEODETI
S0 LT PENETRATION TEST HAMMER, 83.6ka, OROP, T60mm

. LOCATION $EE FIGURE 2
I SAMPLER HAMMER, 83.8k5, OROP, 780mm

" DYNAMIC PENETRATION . HYDRAULIC CONDUCTIITY,
( w |8 10K rROPME RESISTANCE. BLOWS/O.3m X\ k. CMSEC I 4%

- i s 3g PIELOMETER
Rg g L L i 4 ik i ) i .
'&g g DESCRIFTION .‘5 ::::” g % VAR STRENGTN iy s . g| FATER CONTENT. PRRGENT g I AL

[ & S é v g o HUALE RILEe] i
3 E 0 20 30 A0
o GHOUND SURFACE #9877
;}‘ 71 0.0 gg 18] o entonile
¢ = 8yin
SUIM1, mottisd grey-brown / et 58 - ,
SILTY GLAY, trace sand, sce. ; L 2ipo| 1 t { $
gl pravel, trace stganics. / et <) V.
w3012 00] 1Y —%1
I 2. 10 gq 1
Looss to compact, brown s ’3 Aipal e o
I_ Brey SANDY $ILY, trace clay l i - '
and graval. TILL. } i 51591 yql
] 202, 07150
Hard, Interiaysred CLAYEY 1L} =1 50
.1 #nd SANDY $ILY, numerous (%/ AL EL
0111 partings. y‘é oo
?ﬁ 4-4o-sof
s g  Tivo| ¥ o
.
|
l g Hard, grey CLAYEY $ILY, some f/’; -
g 1 sand, trace gravel. TILL, % 8 gg 33
23 v . 37
'- § g % lg.““m ]
2|8 i sextin |1z
§18 T ool o
o e g 197.27
.§ 8. 50}
”g Very stilf, grey stratitied mEin
g . 19 00] 29
" ' SILTY CLAY and CLAYEY SiILT.
//,
b 198,07
0.70{11] 321 24
Dins 1o vety dense, grey
SANDY SILT, trace cisy and 12| 83| 77 ¢
l. graved, tiLL, —
13 PO 13
[ i
Hi 190.87)
L} Caved
' Ward, stratitied SILTY CLAY, el
’ trace vand, vce. oravel. 190.01] 4] pol 39 o
END OF HOLE 15,704 Eauv fovel |
foxometet &1
tov.204 m.on
I. jan . 20 1989 -
l.. 20
2
‘."" FERCERY AXIAL STRALN AT FATLUNE
re .lll”

DEPTH SCALE
17 100

Golder Asgsoclates
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DEPTH SCALE Locsey A
i 11 %06 Golder Assoclates CHEGKED  ASP

2 \
: ' . RECORD OF BOREHOLE 4‘ SHEET 4
’ i
’ ] LOCATION SEE FIGURE ¥ . BORING DATE JAN.23.198%9 ) DATUM  GEODETIC
SAMPLER HAMMER, 83.5ky, DROP, 780mm PENETRATION TEST HAMMER, 83.6kg, DROP, T80mm
SAMPL DYNAMIC PENETRATION . HYDRAULIC CONDUCTIVITY,
w18 SOW PROFUE ' AMPLES | RessTance, aLows/oam X, k, CM/SEG I 42
o = = x 2] PMEZOMETER
Spl ¥ g e g e e §g| .o
z EEv. 19| ¥ SHEAR STRENGTH . e WATER COMTENT, PERGENT 3
(15§ OESCRIPTION £ oo ; - B st 3o 8 o 5 . § g wsratiarion
& g1 ™ il ‘ " ot
g W 20 30 40
CROUND  SUREACE 00.97
Rl “p&gﬁf of 2
. $ang and gravel. FILL. 58 48] gg osl
I . 0-53”“;‘ 50 10
L Loote to compact, brown sand, »-?28 JE, v W
H trace sitt and gravel. FiLL, ot 90 ] i
t 204.971 4 Do 3
b §oTt ' molilTad Blown 81117 C s
ot play, gome srganles, FILL, 204,27 S{pgl 4
! 71 2.10
S1i61, grey-brown SILTY CLAY, P gg 14 o
{ tace yand, occ. broanies. 7|20 2
R o
Compact te donse. graey SANDY il - 50
I SILT, trace clay and gravel. | | 8150 3 o Wi
l TILL. il 201 a7 ‘
l 5.50] Q
Donse, grey $ILT, some sand, ° gg a2 : : & !
trace clay. et : :
r : 199,67 i
27| 7900 i
: 101881 28 i
. @] Very stitd, grey CLAYEY SILT, [ 17100 i
§§ some sand, trace gravel. TiLL.} ' ’.
I Qi3] intertayers of stestitiod siit i
- ® g and clayey silt below 9.4m !
2lu] denth, !
-« 9 H
Folgé |
8 :
LK 4 i
ME ;
. - ¢
3§ :
&
L
Comoact, grey SILTY SAND to
[ SAND, trace slit.{Sandy
blowing.})
- 18
|
\
b1l
|
) SO Bigtcimpy i\ NS TN PRV N SRR UGS ASUURAL SUUURY WU SUHIS U ——
l]l- 20 EONTTRUED BN REST PRGE :
l .--1. FEACENY AE1AL TTAAIN AT FAILUME
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SO, FROFRLE SAMPLES HYDRAULIC CONBUCTIVITY,
4 $ RESSTANCE, BLOWS/Om &, ¥, CM/SES I 22
x s 3 BIEZOMETER
‘?: g ¥ £ LIV g ] . . ’ . . . L 4 § E s'r;uﬁ;:mt
e DESCRIBPTION « REREY. ] SHEAR STRENGTH - N WATER CONTENT, PERCENT
[ Q! g % [oenm E E Cu, kPa —ta s ’ W g g INSEALLATION
! g E H 0 20 30 a0
20 || CONT INUED_ FECM PREVIQUS PAGE. || 18881 | | 1 e} e e - T T T T
H i 20,00
w i A
s' 'ig Vary loose fo campact, gray
U 1&[2] sty sand 10 SAND, trace
ol 3] 21t ; )
b 0 |
-4 |
g2
Bl i
) . 4 ] 1mg 7
w Z 24, 30)
l 2 é 6] 59! oaf
ps| |S] Mard. vrey CLAYEY SILT to | 16100 ] L
- SILTY CLAY, some sand,trace | | pen noreat ]
gravel . TILL _ favation 204 8m
l 7 " n compiotion of
] 50 titting, J
180_48] 18/ 00| 8¢ p
END OF HOLE 28.5%
, , NOTE:
; Saii dercription batwesn
i slovation 104m and 183m
i I based on feCovety Irom supers
= :
.38 -
. }. 40 1
L]
: .:.:?&" FENCENT AXISL SYRAIN AT FAILUNG
DEPTH $CALE LOGGED RF
' 10100 Golder Assoclates CHECKED  ASP

. RECORD OF BOREHOLE ’

. LOLATION SEE FIGURE 2
SAMPLER HAMMER, 83.8kg. DROP, T80mm

HORING DATE  JAN.23,1989 )
.. PENETRATION TEST HAMMER, 838ks, DROP, T80mm -

SHEET 2
DATUM  GEODETIC

DYNAMIC PENETRATION
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LOGATION $EE FIGURE 2
SAMPLER HAMMER, 83.5kg, DROP, 780mm

BORING DATE  JAN2S.1089

RECORD OF BOREHOLE '

SHEET

) DATUM  GEGOETIC
PENETRATION TEST HAMMEH, 83.8ky, DROP, 780mm

: SO PROF SAMPLES | DYNAMIC PENETRATION HYORAULIG CONBUCTIVITY,
e 18 " PROPLE LES | RessTance, sLowsroam X, &, CM/SES I 4%
' F = o <& PIFZOMETER
3§ # 2 . &® 3 i i i i A 2 2 i 5 ’umg » OR
rE BEICRIPTION « LELEY. ¢ g SHEAR STRENGTH |70 "] WATER CONTENT. PERCENT | & e
Ve ¥ = FoEPTM 4 Gy, wWPa w0 v " - -
& = "o Q 1emv.- & U~ O o
a g d 25 406 o @0 w20 36 40
. o GROUND SURFACF 50 o
3 Glayey TOPSQHL 86| 10 Backi il /:/?
] '
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d g § prey-btown $ILTY CLAY, trace “": j///’
N 151 yand. f
N E] 2
ald 50 7
gm ool 13 o . ks
'_ ZiB] Compact, grey SANDY SiLT, B:glomtb ]
| & § trace clay and gravel. TilL. pilll 33 13 a ackiill
® ¥ .
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‘* 2 é $ILTY SAND and SANDY SILT, Uil Lo el S100) 19
-1 e
3 1 Y e
- 8] | i wi 2o 19 o ]
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trace clay and gravel iclay {
contant Incressing with depthifsi )
TiLL. ' 50
199.13[—7- vol 28 ‘f ”?3’“
END OF HOLE 8. 88
r it Tavel in
plezorater a1
olovation 203.m
ont Jan, 28,1089,
l- 10 .
1% -
‘— 20 ~
]
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MEMORANDUM

(416)235-3731
To: V.F. Boehnke, P, Eng. . 1994 07 04
Head, Structural Section : .

‘Central Region

Attn.: Dennis Wong, P. Eng.

From:  Foundation Design Section
Room 315, Central Building
Downsview, Ontario

Re: Caisson Installation Procedures for
High Mast Lights (HML) Foundations
Hwy 400 from Hwy 7 to North of Langstaff Rd.
W.P. 612-89-00, Contract 93-72
Hwy 400, District 6, Toronto

We have reviewed the procedures for caisson installations in different types of soils,
submitted by Anchor Shoring & Caissons Ltd. to Fellmore Electrical Contractors Ltd.
for the above mentioned site. \

The procedures in general is acceptable. Although, in HML foundations the sides of
the caissons are more critical for the HML support than the base of the caissons, it
is desirable that the loose material from the base of the caisson is properly removed.

The contractor has proposed that in case of high water table in non-cohesive soils a

positive hydrostatic head will be maintained. 0ccasmnally, bentonite slurry is used
to effectively prevent any boiling at the base of the caisson. However, if required,

this matter would be dealt at the time of construction.
/ao\» :;EM 62//“ i {/

K.8.Q. Ahmad, P. Eng.
Foundation Engineer

For LT

D. Dundas, P. Eng.
ChiefFoundation Engineer (Acting)
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To:

Attn:

From:

memorandum

o

Ontario

V.F. Boehnke Date: 1992 11 25
Head, Structural Section

4th Floor, Atrium Tower

Dennis Wong

Foundation Design Section

Room 315, Central Bldg.

Concrete Culvert Extension at St. 19+938
Hwy. 400 Widening from Hwy. 7 Northerly
to North of Langstaff Road .

W.P. 612-89-00; W.P. 527-91-01(B)
District 6, Toronto

We have received the drawing for the concrete culvert extension at Station

144938,

We have no comments to make at this time.

DD/JAB/ jb

7540-1478 (Rev 10/849)

Q. Rlnn,

John A, Blair, P. Eng.
Project Foundation Engineer

for

D. Dundas, P. Eng.
Senior Foundation Engineer
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4 4

Structural Section
Central Region

1201 Wilson Avenue
Atrium Tower, 4th ¥Floor
Downsview, Ontario, M3M 1J8

MINISTRY OF TRANSPORTATION Telephone: 235-5512
memorandum

TO: Mr. M. Devata : _ DATE: September 30, 1992
Head, Foundation Design Section

Attn., Mr. D. Dundas, Sr. Foundation Engr.

RE: Hwy. 400 Widening
From Hwy 7 to north of Langstaff Road
High Mast Pole Foundations, WP 528-91-01
GWP 612-89-00, District 6

In the latest design from the consultant, the location for pole P15
has been changed. The old and new locations with relevant
information are listed here for your reference:

Pole # and Offset , coordinates
Sta. Hwy 400 ¢ Hwy 400 Northing Easting
0ld P15 130.5 Lt 4851,876.523 301,149.444

Sta. 14+100

New P15 107 Lt 4851,871.124 301,174.209
sta. 144090.5

Pole # and Original Final T/Footing
Sta. Hwy 400 Ground Ground , Elev.

0ld P15 209.7 211.2 ! 213.35
Sta. 14+100 . ‘ E

New P15 206 206 206.15
Bta. 14+090.5

The 2 locations were also plotted on a scale 1:100 design plate to
show their relative positions in the field. In this area, apart
from the foundation investigation for the original location for
HMP# P15, +there had been foundation investigations for the
construction of Langstaff Road Underpass under Cantraﬁgwg
164-79~05. Copies of the Bore Hole Locations and Soil

attached for your information. : 2




I would appreciate you reviewing the situation as you may wish to
update your recommendations.

Please call me if you need any further information or
clarification. Thanks.

4 MMM .
ennis Wong
Sr. Structurdl Engineer

for:
V. F. Boehnke
Head, Structural Section

ce. Mr. J. Blair, FDS
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MEMORANDUM

(416)235-3731

To: Volker Boehnke 1992 09 28
Head, Structural Section .
4th Floor, Atrium Tower
1201 Wilson Avenue

Attn: - Dennis Wong
From: Foundation Design Section

Room 315, Central Building
Downsview, Ontario

Re: Triple Cell Concrete Culvert at Sta. 14 + 260
Hwy 400 Widening From Hwy 7 northerly to
North of Langstaff Road
GWP 612-89-00; W.P. 527-91-01

‘Highway 400, Distﬁct 6, Toronto ’

This is in response to your memo dated August 31, 1992, We have reviewed the
drawings showing a plan and typical cross sections for the erosion protection design
at the above captioned site.

The design of erosion protection in general meet our recommendations. However, as
recommended in our Foundation report, the thickness of rip-rap between station
9+848.8 to station 9+945 should be revised to 600mm.

In our opinion, erosion protection consisting of 600mm rip-rap could be used instead
of concrete slabs between station 10+040.6 to Station 10+134.5.

PN
Ve i
! i

s

A : ;
(M AU e \ (4’ fara if

,’f :

. Ahmad, P. Eng.
Foundation Engineer

For

D.H. Dundas, P. Eng.
Sr. Foundation Engineer



merforandum ® ®

- To: V. Boehnke _ Date: September 2, 1992
Head, Structural Section
Central Region

Attn: Mr. Dennis Wong

From: Foundation Design Section
Room 315, Central Building
Downsview, Ontario

Re: High Mast Pole Foundations for Hwy 400 Widening

From Hwy 7, Northerly to North of Langstaff Road

W.P. 612-89-00 (W.P. 528-91-01) .
This memorandum is written in response to your letter of August 18, 1992,
We understand that it is now proposed to relocate one of the high mast light poles,
installed under Contract No. 87-60 (W P, 164-79-04). It appears that light pole EP10
will be moved about 33 m to the west of the existing location. :

- We have reviewed the information available to us and feel that the design

information which was given in our report (Ref. No. W.P. 164-79-04 - dated

September 13, 1990) for the original location would also be suitable for the revised
-one,

Should you have any questions regarding this letter, please do not hesitate to contact

this office. -
M a. /960«,\

John A. Blair, P.Eng.
Project Foundation Engineer

for:

Dave Dundas, P.Eng.
Senior Foundation Engineer

75401478 (Rev. 10/89)



Structural Section
Central Region

1201 Wilson Avenue
Atrium Tower, 4th Floor
Downsview, Ontario, M3M 1J8

MINISTRY OF TRANSPORTATION ‘relephone: 235-5512

memorandum

TO:

Mr. J. Reiffenstein DATE: August 18, 1992
McCormick Rankin

Culvert at Sta. 14 + 260
Granular Backfill Requirement
Hwy. 400 Widening From Hwy 7 to north of Langstaff Road

G.W.P. 612-89-00, District 6

The attached sketch shows the granular backfill requirement for the

above mentioned culvert as per your redquest.

Please Gall me if you need any clarification or information.

cc‘

Dennis Wong

Sr. Structural Engineer
for:

V. F. Boehnke

Head, Structural Section

Mr. J. Blair, FDS
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Structural Section
Central Region
. , 1201 wWilson Avenue
4 \ Atrium Tower, 4th Floor
Downsview, Ontario, M3M 1J8

MINISTRY OF TRANSPORTATION Telephone: 235-5512
memorandum '

TO: Mr. M, Devata ‘ DATE: August 18, 1992
Head, Foundation Design Section :

Attn. Mr, D. Dundas, Sr. Foundation Engr.

RE: High Mast Pole Foundations for Hwy. 400 Widening
From Hwy 7 northerly to north of Langstaff Road
W.P. 528-91-01
G.W.P. 612-89-00, District 6

The design of the highway illumination system for the above project
calls for the relocation of the last High Mast Pole which was
installed in Contract 87-60 (WP 164~79-04) for the Hwy 400/7
Interchange.

Reasons for the proposed relocation were explained in a memorandum
from the consultant, McCormick Rankin, to Mr. A, Silbiger, Head,
Electrical Design, and copied to me. Copies of this memorandum and
relevant drawings from the previous contract are attached with this
memorandum for your easy reference.

I would appreciate if you could look into this situation and advise
us as to the possible foundation conditions in the proposed
location so that we can design the HMP Foundation and be included
in the new contract for the above mentioned project.

L ad

Please call me if you need any clarification or information.

/@&WM;? /d f

Dennis Wong
 8r. Structural¥Engineer
for:

V. F. Boehnke

Head, Structural Section

ce. Mr., J. Blair, FDS
Mr. B. Mondesir, Electrical design
Mr. M. Tedesco, McCormick Rankin



" merfforandum ®

To!: Mr. V. F. Boeknke : Date: 1992 07 21
Head, Structural Section
4th Floor, Atrium Tower
Central Region

Att: Mr. Dennis Wong

From: Foundation Design Section
Room 315, Central Building
Downsview, Ontario

Re: Highway 400 Widening
From Hwy 7 to North of Langstaff Road
Roadway Protection Scheme For Culvert Construction
W.P. 612-89~00 / 527-91-01
District 6, Toronto

This letter summarizes our comments regarding the drawings for the
above-captioned project, which were received by this office on July
7, 1992.

1)  Drawing No. 1 - W.P. 527-91-01
Under Construction Notes:

It should be noted that, once the Engineer has approved
the foundation soils, it is desirable to place a skim
coat of concrete, wherever the soils are likely to be
disturbed. This particularly refers to the retaining
wall footings or any other foundations which are being
placed directly on soil.

2) Drawing No. 3 - W.P. 527-91-01

For tiebacks, within the free~stressing zone, a note
should be included which indicates that a bentonite
slurry should be used to fill the annular space between
the dywidag bar and the perimeter of the hole. This as
well as the requirements for the bond zone and the
testing of the installed anchors are shown in our Non-—
Standard Special Provision, which has been included with
this letter.

3) Drawing No. 3 - W.P., 527~91~01

Although the f£ill, where the deadman anchors are to be
placed, should be well-compacted, it is imperative that

754041478 (Rev. 10/89)
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- —

special care be taken to ensure that the fill, within at
least 1.0 m of the anchors is compacted to at least 100
percent Standard Proctor Maximum Dry Density (SPMDD).

4) Drawing No’s 1 and 3 - W.P. 527-91-01 = Typographical
errors, as shown on the accompanying drawings.

We also have the following additional comments:

" - Since parts of the excavation for the culvert will lie
within cohesionless sandy silt to silty sands, below the
groundwater table, disturbance is likely due to the
unbalanced hydrostatic head. In view of this, some form
of dewatering scheme, such as an oversized excavation,
should be adopted.

- It appears that several of the High Mast Light Pole
Foundations will be partially placed within or on
cohesionless sandy silt to silty sand deposits. As noted
in our Report, a special provision should be included for
+he construction of caisson foundations, to prevent
excessive disturbance of these soils, and a consequent
loss of their frictional properties.

- We assume that drawings showing the erosion protection
for the proposed channel and the proposed culvert
extensions will be available for our review.

Should you have any questions regarding this letter, please do not

hesitate to contact this office.

John A. Blair, P. Eng.
Project Foundation Engineer

For

D. H. Dundas, P.Eng.
$r. Foundation Engineer

Distribution

V. F. Boehnke (2)
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Structural Section
Central Region

1201 Wilson Avenue
Atrium Tower, 4th Floor
Downsview, Ontario, M3M 1J8

MINISTRY OF TRANSPORTATION Telephone: 235-5512
memorandum

T0: Mr. M. Devata DATE: December 11, 1991
Head, Foundation Design Section

Attn. . D. Dbundas, S Fou ion E

RE: Hwy. 400 Widening
From Hwy 7 to north of Langstaff Road
G.W.P. 612-89-00, District 6

As requested, this memorandum will supplement the information you
need regarding this project.

3 1l conc box culvert:

About 80 m long to be constructed in two stages; on stage 1,
traffic will be squeezed towards the centerline on the
existing Hwy 400; two rows of roadway protection will be
installed at locations shown on the E~plan; excavate and
construct the two outside pieces. of the culvert; backfill and
complete the road surface to form the 'detour'; on stage 2,
switch the traffic onto the ‘'detour' and excavate for the
middle portion of the culvert using the roadway protection
installed in stage 1 to retain earth; construct the niddle
portion of the culvert; backfill and complete the road
construction.

culvert extensiong at Sta. 14+938 & 15+349:

Both existing culverts are 1.2 x .9 non-rigid type and the
extensions are identical with the existing; extensiong are on
both sides of the culvert as a result of the road widening;
normally granular backfill requirements as per OPSD 803.01;
OPSD 803.01 is attached for your information; bedding, if
required, will be according to Foundation Design Section's
recommendations; extensions may be to a maximum of 14 m on
either sides of the existing culvert depending on detail
design; a plan showing existing road condition with marked up
culvert extensions is attached for your information.

The foundation investigation work for the new culvert and
culvert extensions mentioned above will be under WP 527-91-01
within the GWP 612-89-00.



® ®

High Mast Pole Foundations:

Generally, the pole heights are about 35 m; mostly located
along centerline of Hwy 400; some located in the interchange
areas to provide illumination to the interchange; previously,
design of high mast pole foundations was according to B,
Brom's paper as recommended by Foundation Design Section
before; reinforced pored-in-place concrete caisson foundations
of 1372mm (54") diam. will most 1likely be used for
foundations; typical foundation depths for different subsoils
are attached for your information; frost depth of 1.2 m will
be added to these depths.

The above work will be under WP 528-89-01 within the GWP 612-
89""00 "

Memo reports will be sufficient for all the investigations
mentioned above.

I hope the above memorandum will clarify some questions about this
project. Please let me know if you need any further information.

e,

W
Dennis Wong
Sr. Structural Engineer
for:
V. F. Boehnke
Head, Structural Section

Mr. R. McCormick, McCormick Rankin
Mr. J. Blair, PFoundation Design
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3.7.3 High Ma tin

Typical Foundation Depths

b) 35 m Pole with 12 Heads (1372 mm diameter)

‘Cohesionless Soils

Pl S ARl Rl R e o AL ]

Loose Sand (

Medium Sand

Dense Sand

¢ = 30°)
(¢ =35
(¢ = 40°)

Cohesive Soils

Ty

= 40 kPa
60
80
100
120
140
160

Required Depth (m)

Above Water Table
Below Water Table

Above Water Table
Below Water Table
Above Water Table

Below Water Table

Required Depth (m)
14.50
10.75
8.75
7.50
6.75
6.00

5.50 #%

8.50
10.25
5.75'
6.50
5.50 %

5.50 *

Tt is recommended that the length of the pile
is at least greater than 4 times the diameter
of the pile to satisfy the lower limit of

short piles.

22
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Langstaff Road Underpass underconstruction

City of vVaughan Contract T90-16
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East Approach under construction
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New 3-cell cul#ert under east approach
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New 3~cell culvert under Ramp 400S-Langstaff Rd. E-W
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protection

at outlet of existing culvert s. of Lanstaff Rd
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Ramp'4oos~Langstaff Rd. E-W under construction
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Close-up of existing culvert s. of Langstaff Rd.
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Langstaff Rd. Underpass, looking

south
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Culvert at 14+938, West end

STAFF RD.
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Cuvert at Sta. 15+349, East end

Culvert at 15+349, West end
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