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Foundation Investigation Report
for
Highway 427 Overpass Widening at Fasken Drive/Campus Road
W.P. 187-94-01/02, Site 37-0986
_ Central Region
ColT 97 - 3O GEOCRES ¥ BOMIZ- 227

The following report is a copy of the factual information from the Foundation Investigation and
Design Report for WP 273-66-00, Contract 77-46. The foundation investigation report was prepared
for the existing structures by MTO Foundations Unit and represents the subsurface conditions for the
proposed widening of the existing structures at Highway 427.

Imperial units of measure are used in the report and on the Record of Borehole sheets. The original
ground elevations shown on the borehole logs may differ from present day elevations as a result of
the construction of the existing structures.

This report contains the detailed subsurface conditions, the Record of Borehole sheets, and the
Foundation Drawing. The Foundation Drawing was updated using the metric coordinate system and
metric units of measure,

D. Dundas, P.Eng.
Sr. Foundation Engineer
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Foundation Investigation Report
for
Proposed Structure at the Crossing of New Hwy 427 and Campus Road
District No. 6 (Toronte)
WO 72-11006 -- WP 273-66

1. . INTRODUCTION

The Foundation Office was requested to carry out a subsurface investigation at the crossing
of new Hwy 427 and Campus Road, in the Borough of Etobicoke, York County. The request
contained in a memo from the Central Regional Office dated December 29, 1971, Subsequently, an
investigation was carried out by this office to determine the subsoil, bedrock and groundwater
conditions at the site. The results of the investigation for the structure and approach fills and cuts are
presented in this report.

2. DESCRIPTION OF THE SITE AND GEOLOGY

The site is located some 200 feet east of the junction of Campus Road and Indian Line Road,
in the Borough of Etobicoke, Metropolitan Toronto. The terrain is gently undulating in relief
between elevations 540 and 546. The area has been utilized for small industrial developments; many
one and two storey factories and warehouses are located here,

The site is located in the physiographic region known as the Peel Plain. The characteristic
deposit in this region is a ground moraine laid down during the Wisconsinan Glacial age. In the
vicinity of the area under investigation, the moraine is primarily composed of a cohesive, stoney
glacial till whose thickness typically ranges between 72 and 88 feet. In this region, the Humber River
and Etobicoke Creek have cut deep valleys into the overburden. There is, therefore, no large
undrained depression, swamp or bog, although in many of the instream areas drainage is still
imperfect,

The overburden is underlain by grey shale bedrock of the Meaford-Dundas formation,
Ordovician Period. Available geologic information indicates that the surface of the bedrock varies
somewhere between elevation 458 and 473.

3. FIELD AND LABORATORY WORK

A total of six boreholes, all of which were accompanied by a dynamic cone penetration test,
was carried out at the site during the course of the field investigation. The boreholes and the cone
penetration tests were advanced by means of a continuous flight auger machine or a diamond drill rig,
both of which were adapted for soil sampling purposes.

Samples were obtained at required depths in a 2-inch O.D. split spoon sampler which was
hammered into the soil. The method of driving the split spoon conformed to the specifications of the
Standard Penetration Test. The same method was used to advance the dynamic cone penetration
tests. Bedrock was proven at three of the boring locations by obtaining BX size rock core samples.

During sampling and drilling operations, detailed logs of the borings were made; these logs
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contain a record of drilling and sampling techniques used, together with the soil types and bedrock
encountered. ‘

The location and elevation of all the boreholes are shown on Drawing No. 1879401/02-A,
together with a number of estimated stratigraphical sections across the site. Surveying of the site was
carried out by the personnel from the Engineering Surveys Section, Central Region. The elevations
shown in this report are referred to a geodetic datum,

All samples were subjected to a careful visual examination in the field, and subsequently in
the laboratory. Following this examination, laboratory testing was carried out on selected
representative samples to determine the following physical properties of the overburden:

Natural Moisture Content
Atterberg Limits
Grain Size Distribution

The results of these tests are plotted on the Record of Borehole sheets as well as the figures

located in the Appendix.

4. SUBSOIL AND BEDROCK CONDITIONS

4.1 General
The predominant stratum across the site is composed of a very stiff to hard cohesive glacial
till with a thickness ranging from 71 feet to 85 feet. This glacial deposit is covered in certain areas
by fill material composed of clayey silt with sand and gravel; the fill was up to 8 feet thick.
Underlying the glacial till is shale bedrock.

From ground surface downward the soil types and bedrock encountered are as follows:

42 Fill
On the south side of Campus Road, a fill has been placed over the parent subsoil, The fill
material is composed of a clayey silt with sand and gravel. The depth of fill, at BH's 4 and 5, was
found to be 8 feet.
Standard Penetration Tests, carried out within the cohesive fill are plotted on the Record of
Borehole sheets. This testing gave 'N' values in the order of 11 to 12 blows per foot. Based on these
values it is estimated that the fill has been subjected to a moderate degree of compaction.

43  Glacial Till (Heterogeneous Mixture of Clayey Silt, Sand and Gravel

Directly under a thin cover of topsoil or under the fill, is the predominant stratum across the
site which is of glacial origin. This glacial till is composed of a heterogeneous mixture of clayey silt,
sand and gravel. The thickness of this cohesive stratum varies from 71 feet at BH's 1 and 3, to 85
feet in BH 2. Grain size distribution curves for representative samples of this cohesive deposit are
plotted in envelope form on Figure No. 1.

Atterberg limit tests were carried out on samples obtained from the cohesive glacial till. The
results of this testing is summarized in tabular form as follows:



21

Liquid Limit  (wy %) 16 - 39
Plastic Limit  (w,%) 12 - 20
Natural Moisture Content (w%) 6-18

Based on these values, it is estimated that the cohesive deposit has a matrix, which is
inorganic and of low plasticity.

The Standard Penetration Tests, carried out within this glacial till stratum, are plotted on the’
Record of Borehole sheets. This testing gave N’ values which ranged from 16 blows/foot to 100
blows for 1 inch. Based on this testing it is estimated that the consistency of this deposit varies from
very stiff to hard.

4.4 Shale Bedrock
The cohesive parent glacial till is directly underlain by bedrock, which was proven in 3 of the
boreholes by obtaining up to 16 feet of BX size rock core samples. Over the site the bedrock surface
was found to vary between elevations 473 and 458 which corresponds to depths below ground
surface ranging from 71 to 85 feet. The bedrock is composed of a grey shale; the upper 6 to 8 feet
of which is in a weathered state. Below this zone the bedrock is in a sound condition, as evidenced
by the high percentage of core recovered.

The bedrock core samples were examined by Mr. K.W. Ingham, Geologist, Department of
Transportation and Communications. Mr. K.W. Ingham presented the results of his bedrock
examination in a memo to this office, dated February 29, 1972; this letter is appended to this report.

5. Groundwater Conditions

Groundwater level observations have been carried out, during the period of the investigation,
in the open boreholes. These observations indicate that the groundwater level varies between
elevations 540 and 542, which correspond to depths below ground surface of from 3 to 10 feet.

6. Miscellaneous
The field work, performed during the period of January 6 to January 10, 1972, was carried
out under the immediate supervision of Mr. V. Korlu, Project Foundation Engineer.
The drilling equipment was owned and operated by Master Soil Investigations Ltd., Toronto.
This report was prepared by Mr. §. Ahmad, Project Foundation Engineer. This project was

under the general supervision of Mr. M. Devata, Supervising Foundation Engineer, who also
reviewed this report.

March 3, 1972
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Biows{(h3m {Std PenTest, 475 }H/blow}
Blows/0-3m {60° Cone, 475 }/ blow}

WL ot time of investigation 1972 0%

i, o

No |ELEVATION] ot oo s

! 165.8 | 4838602.°] 296518.4
2 165.8 [ 4838594.8] 296 468.0
3 166.2 | 4838593.0] 2964979
4 167.4 | 4838605.2] 296 492.4
5 165.8 | 4838582.31 296 473.5
& 167-4 [4838614.3] 2965131
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The boundaries between soif strata hove been estoblished
only at Bore Hole locorions. Betwesn Bore MHoles the
ies are d from geclogical evidence.

NOTE: The complete foundotion investigotion ond design report for

this project ond other reloted d may be ingd at the

Engineering Motsrials Office, Do iew.
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. To: JohnLam, P.Eng

®.[F MORANDLM

Freeway Engmeenng Section
MTO Central Region |
Atrium Tower, 5th Floor .
Downsview, Ontario -~
‘Telephone (416) 235-5531.
May 1, 1996

Senior Structural Engineer
Structural Engineering Section

" Re: W.P. 609«89-00, Hwy. 427 Widening From Hwy, 401 Northerly to Campus S

d‘ﬁﬁj 1%

Rd./Fasken Dr.; Cont. 96.12

We have to issu¢ an addendum on one of the grading n'ems The following structural related

issues were raised by MTO Construction Office. Kindly review them and provide your input, to-

day, so that if required, we can address them in the same addendum. This contract will be S
awarded on May 14, 1996, and thus an addendum will have to be finalized by to-morrow, so that. .-

the bidders have adequate notice of any changes, prior to submitting their bids. "

1. Forthe Hwy. 427 NB structure over Hwy, 409 (Cont. 95-46), you advised Construction - .

Office at the handover meeting, that the pre-augured holes at new pile locations be -

protected with liners or casings before the pile driving operation. This item was dealt with-" -
under a force account. If protection liners are also required at any of the structuresinthis =~ - .
contract, then Construction Office would like this issue dealt with through'an addendum, . . :
tather than dealing with it under a force account, particularly since there are 118 H piles.

Under a force account, it will likely cost lot more. Please check with Foundations Office,

and provide your recommendations to-day. On Sheet 189 (bottom right hand side of the. ..
page - point 1 under Pile Driving Sequence), it is stated that at piers (Disco Rd.) use steel ~
liners in holes. Is this the only location in this contract where this applies? Do the steel . - - .
liners remain in place or are they removed after the pile driving operation? How isthis ..
activity paid for? , '

If liners are required, perhaps we can add the following note on P 173 of the Specxal
Provisions, under Basis of Payment.

"Supply, install, and remove protection liners for pre-augured holes for H plles" You S ‘L
will have to get the O.K. from Foundations Office. ‘ X

2, P. 171 of the Special Provisions - Roadway Protection. Does this S.P. contradict w:ih _
Sheet 188 - Disco Road Overpass Roadway Protection? Would it be helpfull to inserta- .
" note similar to Note 1 shown on Sheet 230 - Woodbine Racetrack Entrance - Roadway

‘Pmtectwn'f - H " . 5 h bl*\

H M. Shah, P. Eng.
Senior Project Manager .

Ce. Reir Repnnodt

i e e g

96 7@ %N2ESEJEE ol 1219_88 528 9117 NBISB(I (INU QNINNU“!d EH FRZR 171 SB TB AUN
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MEMORANDUM

Ontario
To: V. Boehnke, P Eng. : Date: August 18, 1994
Head, Structural Section
Central Region
Attn; J. Lam, P Eng
Sr. Structural Engineer
From: Foundation Design Section Tel: (416) 235-3731
' Room 315, Central Bldg. Fax: (416) 235-5240
Re: Preliminary Foundation Recommendations for Campus Road Overpass |

Hwy 427 Widening from Highway 401 to S. of Hwy 409
G W.P, 609-89-00, District 6, Toronto

It is proposed to widen the existing Highway 427 between Highway 401 and Highway 409. This
will be achieved by incorporating the existing median that separates the northbound and southbound
lanes, a width of approximately 14.6m. At present, Highway 427 crosses over Campus Road/Fasken
Drive via two rigid frame structures that stand 30m+/- apart (L to &). The widening of Highway
427 will require that an additional structure adjoin the existing bridges.

This memo outlines the general subsurface conditions encountered at this site and the preliminary
foundation recommendations for the proposed structure widening. Final recommendations will be
provided once the proposed structure design and E-plan for this site become available.

General Site and Subsurface Conditions

The site is located just north of Highway 427 and Dixon Road, in the City of Etobicoke. The area
is highly developed with industrial and commercial land use. The terrain is gently undulating in
relief. '

The site falls within the physiographic region known as the Peel Plain which is glacial in origin.
The characteristic deposit of this region is a ground moraine composed of cohesive glacial till that
extends for a depth of approximately 25 m. The overburden is underlain by shale bedrock of the
Dundas-Meaford Formation.

Subsurface information obtained from a subsurface investigation carried out in January 1972 for the
existing structures provides sufficient data for the proposed widening. The investigation consisted
of six boreholes advanced at the abutments to the structures. The subsurface material consists
largely of very stiff to hard glacial till comprised of a heterogeneous mixture of clayey silt, sand and
gravel. Bedrock was proven at three locations and ranged in elevation from 139.7 to 144.2m.

Groundwater levels recorded at the time of the investigation were measured between El 164.6 and
165.2. The approximate elevation of Campus Road/Fasken Drive at Highway 427 centreline is

/.2
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163.8. 1t is expected that the present groundwater level in the immediate area of the structure is at
or below El. 163.8.

Discussion and Recommendations

Two 15.8 single span rigid frame structures carry the northbound lanes and southbound lanes of
Highway 427 over Campus Rd./Fasken Dr.. Both structures are supported by spread footings
founded at El. 162.5 +/-. The profile grade elevation of Highway 427 at the overpass is

approximately 169.6 m.

The following recommendations assume that widening will occur in the median and that there will
be no significant changes to the profile grades. These recommendations will be finalized when the
design details, such as the proposed structural connections and the need for retaming walls, are
provided.

Structur ion

The structure widening may be founded on spread footings at the approximate elevation of the
existing footings, i.e. El. 162.5 m. It is recommended that the footing depths not vary from this
elevation to minimize disturbance to the existing foundations. The following design values apply:

North Abutment
Factored Bearing Resmtance at ULS - 475 kPa
Bearing Resistance at SLS 325 kPa
South Abut
Factored Bearing Resistance at ULS 600 kPa
Bearing Resistance at SLS 400 kPa

It is anticipated that the magnitude of settlement will be less than 25mm given the competent nature
of the glacial till provided that softening of the footing base during excavation does not occur. It
is recommended that a 150 mm thick working slab of lean concrete be poured within 2 hours of the
completion of footing excavation.

No dewatering concerns are anticipated for the footmg excavations. It is expected that any seepage
into the excavation can be relieved by sump pumping techniques.

A 1.2 m earth cover is required for spread footings.

The sliding resistance between the base of the concrete footing and the glacial till may be computed
using an unfactored friction coefficient of tan 22°. Additional resistance may be developed with the
use of keys or footing anchors. '

Temporary excavations carried out for the footings may be constructed at 1H:1V or flatter. to a
maximum depth of 6.0 m. Excavations deeper than 6.0 m require a 2.0m mid-height bench.

Because of the nature of the subsurface material, the Contractor should be made aware that

cobbles/boulders may be encountered during excavation.
' 1.3
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Roadway Protection

Excavations adjacent to the existing structures will require temporary shoring. The soil parameters
for the calculation of earth pressures are as follows:

o) .y kN/m®
North Abutment
El 169.5 - 167.4-Fill - local borrow assumed 28° 20.0 kKN/m?
Below El. 167.4 Cohesive glacial till 32 21.5 kN/m?
.South Abutment
El 169.5 - 166.2 Fill - local borrow assumed 28° 20.0 kN/m?
Below El. 166.2 Cohesive glacial till 32 21.5 kKN/m?

An at-rest condition should be assumed.

Latersl Barth Pressure

Backfill to the abutments should consist of granular material in accordance with MTO Standard
Special Provision 109F03. Computation of earth pressures should be carried out as per Section 6-
7.4.5 of the OHBDC, 3rd Ed.. Design parameters of the acceptable granular backfill are as follows.

Qzan!!lar NA" Q£a13!11a£ "B"
-Angle of Internal Friction (¢) 35° 30°
Unit Weight (kN/m®) 22.8 : 21.2

If a rigid frame structure is considered then the at-rest condition should be assumed. An active
condition may be assumed if soil movement behind the wall is permitted.

If there any questions or comments regarding these recommendations, please advise.

Betty Bennett, P.Eng.
Sr. Foundation Eng. (Acting)
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