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DESKTOP FOUNDATION STUDY
STEELES AVENUE BRIDGE OVER HIGHWAY 404
TORONTO, ONTARIO
G.W.P. 2179-08-00, ASSIGNMENT NO. 2012-E-0042

Geocres Number: 30M14-400

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents a summary of the background information collected in relation to the desktop
foundation study at the site of the Highway 404 underpass at Steeles Avenue, Site 37-274.

The purpose of this desktop investigation is to summarize currently available subsurface information
pertinent to the foundation aspects of the proposed rehabilitation works. The information includes
previous foundation reports, technical memoranda and internal correspondence available from the
Ministry of Transportation Ontario (MTO) GEOCRES system, geological reports and maps, and site

reconnaissance visits.

Thurber carried out this desktop study as a sub-consultant to URS Canada Inc. under the MTO
Consultant Assignment Number 2012-E-0042.

2 SOURCES OF INFORMATION
The following sources of information were used to compile the background information:
2.1 MTO GEOCRES Files

The following GEOCRES files are included in Appendix A and have been used in the
preparation of this report:

Reference 1. GEOCRES 30M14-254. 1In particular, memo date March 17, 1997,
Encroachment of proposed Highway 404 Widening on Existing Bridge Footings, Hwy 404
— Steeles Avenue Underpass, Site 37-274, Hwy 404 — Woodbine Avenue Ramp Underpass,
Site 37-1017, WP 111-84-01, Preliminary Design Study, Hwy 404 from Hwy 401 to Hwy
407, Central Region.

Reference 2: GEOCRES File 30M14-62. In particular:

November 1976 — Foundation Investigation Report for Steeles Ave, Interchange Underpass,
Hwy. 404, District 6, Toronto, W.P. 160-74-13, Site 37-274.
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March 14, 1975 — Foundation Investigation Report for Highway 404 Underpass at Steeles
Avenue, Borough of North York — Metropolitan Toronto, District No. 6, Toronto, Site 37-
274, W.P. 160-74-13.

April 1970 — Foundation Investigation Report for Proposed Crossing at Steeles Avenue East
and New King’s Hwy. 404, District No. 6 (Toronto), W.J. 70-F-16 — W.J. 293-61

Reference 3: GEOCRES File 30M14-62. In particular:

May 30, 1962 — Foundation Investigation for Proposed Interchange at Metro Limits, Hwy.
#404 & Steeles Ave., Line ‘A’, District #6, W.J.-F-43 — W.P. 293-61

2.2 Publications

Reference 4 - Ontario Department of Mines and Northern Affairs, Map 2226, Physiography
of the South Central Portion of Southern Ontario (to accompany “The Physiography of
Southern Ontario” by L.J. Chapman and D.F. Putnam.

3 SITE DESCRIPTION
3.1 General

The site lies at the intersection of the Highway 404 corridor and the alignment of Steeles
Avenue East just north of where the highway moves to the west and off the original
Woodbine Avenue alignment. At this point, Woodbine Avenue lies approximately 325 m
to the east and Don Mills Road lies 700 m to the west.

The area surrounding the site is shown in the Google Earth image in Appendix B. The lands
to the east of Highway 404 are generally commercial and light industrial. The lands to the
west of the highway are generally residential, with a commercial plaza on the north side of
Steeles Avenue, a public school a short distance to the southwest and a cemetery a short
distance south on the west side of the highway.

The topography is generally flat, with a gradual slope from the north to the south.
3.2 Geology

Reference 4 shows that the site lies on the boundary between a drumlinized till plain and a
bevelled till plain, but in an area generally recognized as part of the Peel Plain.

4 DESCRIPTIONS OF SUBSURFACE CONDITIONS

The investigation reported in Reference 2 was conducted for the existing underpass configuration
whereas the investigation reported in Reference 3 was conducted for an earlier design for an
overpass. Accordingly, while the results in Reference 3 have been reviewed, the description of the
subsurface conditions has been based on Reference 2. The descriptions are based on site conditions
at the time of the investigation, which may have been modified by subsequent construction activities.

T
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The soil stratigraphy at the site is summarized in the following sections. Reference should be made
to Records of Borehole contained in References 2 and 3 for further details. The factual data presented
in the Record of Borehole sheets governs any interpretation of the site conditions.

The original information is presented in Imperial Units but has been converted to Metric Units for
presentation and discussion in this report.

4.1 Topsoil

The site was originally overlain by approximately 300 mm of topsoil. It is assumed that the
topsoil has been completely removed during construction.

4.2 Pavement

While there was no pavement on site at the time of the original investigation, pavement
structure now exists on Steeles Avenue and on Highway 404.

4.3 Clayey Silt with Some Sand (Upper Cohesive Stratum)

The original topsoil was underlain by a stratum described as clayey silt, some sand, trace
gravel.

The base of this layer lay at Elevation 178.82 to 181.96. The present day thickness will be
the difference between these elevation and the elevation to which the site was stripped to
construct Highway 404 and the structure. It is estimated that the base of the pavement
structure lies at approximate Elevation 178.29. Therefore, it can be assumed that the silty
clay has been completely removed below the highway.

It is assumed that the silty clay remains in place under the Steeles Avenue approach fills and
in the area adjacent to these embankments.

The SPT values shown on the Record of Borehole sheets range from 9 to 41 blows for 0.3 m
of penetration, indicating stiff to hard conditions, but in general very stiff.

Grain size distribution envelops are provided in Reference 2 in Appendix A.

Other physical properties are summarized as follows:

Liquid Limit (W¢) 15 to 42%
Plastic Limit (Wp) 11 to 26%
Moisture Content (W) 10 to 24%

4.4 Silty Sand, Some Gravel, Trace Clay

The upper cohesive stratum was underlain by a stratum that was described as “silty fine sand
to fine sand silt with traces of clay and some gravel”. The grain size distribution envelop in
Reference 2 suggests that this soil can be described as a fine textured glacial till.
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All but two of the boreholes terminated in this stratum after penetrating for 3.96 to 15.21 m,
corresponding to Elevation 176.96 to 166.50. The sand was fully penetrated in Boreholes 4
and 5, where thicknesses of 9.91 and 14.17 m were established, corresponding to Elevation
168.91 and 165.44.

The SPT values on the Record of Boreholes sheets range from 33 to values well in excess of
100 blows for 0.3 m of penetration. These values indicate dense to very dense conditions,
though predominantly very dense. Dynamic cone penetrometer tests conducted adjacent to
each borehole indicated very dense conditions as soon as the sand was contacted.

Grain size distribution envelops are provided in Reference 2 in Appendix A.
The natural moisture contents range from 4 to 14%, indicating low natural moisture contents.
4.5 Clayey Silty, Trace Sand, Trace Gravel (Lower Cohesive Stratum)

Borehole 4 and 5 fully penetrated the silty sand layer and encountered a lower cohesive
stratum described as “clayey silt with traces of sand and gravel”.

Boreholes 4 and 5 both terminated in this stratum after penetrating for 2.28 and 1.37 m,
respectively, corresponding to Elevation 166.63 and 164.07.

The SPT values shown on the Record of Borehole sheets range from 72 to in excess of 100
blows for 0.3 m of penetration, indicating hard conditions,

Other physical properties are summarized as follows:

Liquid Limit (Wy) 21 to 39%

Plastic Limit (Wp) 13 to 20%

Moisture Content (W) 15 to 22%
4.6 Groundwater Level

Most of the Record of Borehole sheets carry the note “Water Level not established”.

The most recent text, November 1976, states that the water level across the site ranges from
7.62 to 8.84 m below ground surface, corresponding to Elevation 173.12 to 174.64.

5 MISCELLANEOUS

Mr. Alastair Gorman, P.Eng. reviewed the background information and prepared this report. Dr.

P K. Chatterji, P.Eng. a Designated Principal Contact for MTO Foundations projects, reviewed the

report.
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Thurber Engineering Ltd.

Alastair Gorman, P.Eng., M.Sc.
Senior Foundations Engineer
and Project Manager

P K. Chatterji, P.Eng., Ph.D.
Review Principal
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DESKTOP FOUNDATION STUDY
STEELES AVENUE BRIDGE OVER HIGHWAY 404
TORONTO, ONTARIO
G.W.P. 2179-08-00, ASSIGNMENT NO. 2012-E-0042

Geocres Number: 30M14-400

PART 2: ENGINEERING DISCUSSION AND RECOMMENDATIONS
6 GENERAL

This report presents interpretation of the available geotechnical data presented in Part 1 Factual
Information. It also presents an assessment and discussion of the foundation conditions and
geotechnical resistance available at each of the existing foundation elements.

Subsurface conditions (especially near-surface conditions), groundwater and surface water
conditions and ground surface elevations may have been altered since the time of the original
investigations as a result of subsequent construction or land use changes. The discussion and
recommendations presented in this report are based on the original site investigation, the original
design drawing and subsequent internal MTO correspondence. The design drawing used in
preparation of this report is titled “Highway 404 Underpass at Steeles Ave. East General Plan” and
was produced as part of WP No. 160-74-13.

The underpass consists of twin, two-span structures approximately 105 m long. The total width of
the twin decks is approximately 32 m. The abutments of the two structures are offset approximately
20 m to accommodate the skew between Steeles Avenue and Highway 404. All foundation elements
are shown to be spread footings.

Details of the actual rehabilitation works are unavailable to Thurber at the time of preparation of this
report and users must make their own interpretation of the adequacy of the foundations to support
the rehabilitated structure.

7  EXISTING FOUNDATION ASSESSMENT

Reference 2 recommends that the foundations be designed on the basis of a “safe net bearing pressure
of 4.0 tons/ft?”. This can be considered to be equivalent to 400 kPa in SI units and the safe net
bearing pressure in working stress is equivalent to the SLS value in Limit States design. The report
gave an elevation at each borehole below which this bearing pressure could be applied. All
foundations appear to be constructed below these elevations.

7.1 West Abutment

The underside of the west abutment footing is interpreted to lie at approximately
Elevation 179.67. The most relevant soil information is provided by Boreholes 1 and 12,

THURBER
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which both show very dense cohesionless soil at the founding elevation, minimum N = 53
blows for 0.3 m of penetration.

Assuming a footing width of at least 2.5 m and applying current standards and analyses, the
available geotechnical resistance for the existing west abutment footing is:

e 500 kPaSLS
e 750 kPa ULSs
7.2 Pier

The pier footing is interpreted to be founded at approximately Elevation 177.84, based on a
footing thickness of 1.5 m. The most relevant soil information is provided by Boreholes 2,
3,7 and 8, which all show that the founding soil is very dense and has SPT values generally
in excess of 100 blows for 0.3 m of penetration.

This soil deposit, at this depth, can be considered to provide an unyielding founding stratum.
Accordingly, geotechnical resistance that can be used to evaluate this footing is

e 1,000 kPa ULS¢
e SLS condition will not govern
7.3 East Abutment

The underside of the east abutment footing is interpreted to lie at approximately
Elevation 178.30. The most relevant soil information is provided by Boreholes 4, 5 and 11,
which all show very dense cohesionless soil at the founding elevation, minimum N = 48
blows for 0.3 m of penetration.

Assuming a footing width of at least 2.5 m and applying current standards and analyses, the
available geotechnical resistance for the existing west abutment footing is:

e 500 kPa SLS
e 750 kPa ULS¢
7.4 Sliding Resistance

The sliding resistance of the cast-in-place concrete foundation on the very dense soil at this
site can be based on a coefficient of sliding friction of 0.40.

THURBER
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8 SUITABILITY OF THE EXISTING FOUNDATIONS

Based on information provided by URS Canada Inc., the load demands and geotechnical resistances

under the foundation elements are summarized as follows:

Abutments
- Pressure Exerted by Foundation (kPa) Geotechnical
Load Condition .
Post Rehabilitation Stage 2! Resistance (kPa)
ULSy 486 490 750
SLS 379 382 500
Pier
Pressure Exerted by Foundation (kPa) Geotechnical
Load Condition ¢
Post Rehabilitation Stage 2! Resistance (kPa)
ULSy 722 831 1000
SLS 581 642 Note 2

1) Stage 2 rehabilitation includes eccentric loading,
2) SLS condition does not govern.

Based on this information, the existing foundations are adequate to safely support the temporary and
permanent loads from the structure rehabilitation,

9 AUGMENTED FOUNDATIONS

For new construction, a variety of foundation options would normally be considered, including
spread footings or deep foundations such as driven H-piles, tube piles or drilled shaft piles (caissons).

In this particular case, if the foundations need to be augmented due to structure widening or to carry
increased loads due to rehabilitation, it is recommended that shallow spread footing matching the
existing footings be used. Driven piles are considered to be impractical due to the very dense nature
of the soil and caissons, while providing high resistance, would require slow and laborious

installation.
A comparison of foundation alternatives is presented in the table in Appendix C.

If footing widenings are required, it is recommended that they be designed as follows:

THURBER
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1. The factored bearing pressure applied by the structure must not exceed the factored
geotechnical resistances provided in Section 8.

2. The widened footing must be proportioned such that the applied bearing pressure does not
exceed the pressure applied by the existing footings.

3. Footing widenings or new footings adjacent to the existing must be founded at the same
elevation as the adjacent footing, as far as possible.

4. All footing bases must be provided with a minimum of 1.2 m of soil cover as frost protection.

10 PREFERRED FOUNDATION

From a geotechnical and cost perspective, if new foundation construction is required, the preferred
alternative is spread footings bearing on the very dense silty sand at elevations matching those of the
existing footings.

11 ABUTMENTS

The existing structure abutments are supported on spread footings. Accordingly, conventional or
semi-integral abutments are feasible.

From a geotechnical perspective, integral abutment design is also possible at this site, but this would
require complete reconstruction of the abutments.

12  EMBANKMENTS

The existing approach embankments on Steeles Avenue appear to be stable and to be performing
well.

If an embankment widening is required, it can be assumed to have satisfactory stability if it is
constructed with side slopes not exceeding 2H:1V and using granular or SSM materials.

Widenings must be keyed into the existing embankment slope in accordance with OPSD 208.010.

Based on the available geotechnical information, any embankment widening will potentially be
underlain by 1.8 to 3.5 m of very stiff clay which in turn is underlain by an extensive deposit of very
dense silty sand. Settlement under an embankment widening will occur mostly as construction takes
place and there will not be long term consolidation issues at this site.

All new embankment grading must be provided with erosion protection either by sodding or seeding,
depending on the Contract requirements. Sodding or seeding must be in accordance with OPSS 803
or OPSS 804, respectively.
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13 DRAINAGE AND DEWATERING

Based on the reported groundwater elevations and the anticipated depth of excavation (matching

existing footings), there will be no requirement for site dewatering prior to excavation.

However, some seepage may enter excavations from the near surface soils and from precipitation
runoff. The Contractor must, therefore, be prepared to unwater the excavation. Pumping from
properly constructed, filtered sumps may be sufficient, but the responsibility to design dewatering
and unwatering systems remains with the Contractor.

14 ROADWAY PROTECTION

Depending on the design requirements, if foundation widening or abutment rehabilitation is required,
roadway protection may be required to facilitate excavation. The design of the roadway protection
must be carried out by the Contractor. Feasible systems include interlocking steel sheet piling or
soldier piles and lagging.

The roadway protection must be designed and constructed to meet Performance Level 2 in OPSS 539,
Earth pressures may be calculated using the parameters in the Table 14.1.

Table 14.1 — Earth Pressure Design Parameters — Static Conditions

Soil Type
Parameter OPSS Granular OPSS OPSS SSM | Silty Clay/
A or Granular Granular B Fill Clay
B Type I Typel

Effective Friction Angle, ¢ 35° 32° 30° 27°
Unit Weight, y (kN/m?) 22.8 21.2 21.0 18.5
Active Earth Pressure Coefficient, 0.27 031 0.33 0.38
Ka (Unrestrained Wall)
At-rest Eath Pressure Coefficient, 0.43 0.47 0.50 0.55
Ko (Restrained Wall)
Passive Earth Pressure Coefﬁcient, 37 33 3.0 27
Kp (Movement Towards Soil Mass)

15 SEISMIC ASSESSMENT

If a seismic assessment of the structure is required, the seismic component of the active earth pressure
acting on the abutment can be calculated using the Mononobe-Okabe method with k= A/2 where A
is the zonal acceleration ratio. The dynamic active earth pressure coefficients (Kag) are provided in
Table 15.1.
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Table 15.1 — Earth Pressure Design Parameters — Dynamic (Seismic) Conditions

Soil Type
Parameter OPSS Granular OPSS OPSS SSM Silty Clay /
A or Granular B Granular B Fill Clay
Type 11 Type 1

Effective Friction Angle, ¢ 35° 32° 30° 27°
Unit Weight, y (kN/m?) 22.8 21.2 21.0 18.5
Dynamic Active Earth 0.33 0.37 0.40 0.45
Pressure Coefficient, Kag ' ' ' '

The Kag values have been calculated based on Section 4.6.4 of the CHBDC for a yielding wall with
a vertical back and horizontal backfill. The angle of friction between the wall and the soil has been
set at 0 degrees to generate a conservative estimate. The application of amplification factors to the
zonal acceleration ratio has not been included.

16 DETAIL DESIGN STAGE

At the detail design stage, the design requirements must be assessed to determine if addition site
investigation, field testing and geotechnical design recommendations are required. Any such work
must be completed in accordance with current MTO standards.

17 CLOSURE

Engineering analysis and preparation of the foundation design report were carried out by Mr. Alastair
Gorman, P.Eng. The report was reviewed by Dr. P.K. Chatterji, P.Eng., a Designated Principal
Contact for MTO Foundations Projects.
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Thurber Engineering Ltd.

Alastair Gorman, P.Eng., M.Sc.
Senior Foundations Engineer
and Project Manager

P K. Chatterji, P.Eng., Ph.D.
Review Principal
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To: V. Boehnke August 19, 1997
Head, Structural Engineering Section
Central Region

Attn:  N. Garland
Sr. Structural Engineer

From: Pavements and Foundations Section Phone; 235-4333
Room 315, Central Building

Re: Feasibility of Proposed RSS Retaining Wall
Hwy 404 - Woodbine Avenue Ramp Underpass, Site 37-1017
WP 111-84-00, Central Region

The Highway 404 widening at the Woodbine Avenue Ramp underpass requires the construction of
a retaining wall on the north side of the east abutment. AnRSS wall or slope would appear as the

most practical installation at this location.

Based on the subsurface investigation conducted for the existing structure (June 1974), the surficial
deposit is for the most part a firm to very stiff clayey silt underlain by dense to very dense sandy silt
to silty sand. Itis felt that sufficient subsurface information exists for design and construction of an
RSS wall or slope. It should be noted that the water table is high and disturbance of the non-cohesive

deposit should be avoided.

Given the difficulty with placing the reinforcing elements in a 90° bend, it is preferred that the
proposed corner be eliminated for ease of construction.

If there are any questions regarding the above, please advise.

Betty Bennett, PEng,
Foundation Engineer
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To: V. Boehnke August 18, 1997
Head, Structural Engineering Section
Central Region

Attn:  N. Garland
Sr. Structural Engineer

From: Pavements and Foundations Section Phone: 235-4333
Room 315, Central Building

Re: Encroachment of Proposed Sewer on Existing Bridge Footings
Highway 404 Widening on Existing Bridge Footings
Hwy 404 - Woodbine Avenue Ramp Underpass, Site 37-1017
WP 111-84-00, Central Region

In conjunction with the Highway 404 widening at the Woodbine Avenue Ramp underpass, it is
proposed to install a 825 mm diameter storm sewer adjacent the east abutment footing. It appears
that it is intended to place the sewer pipe by trench excavation. Foundation recommendations
regarding this installation are requested.

The Woodbine Avenue ramp structure is founded on steel tube piles driven into very dense sandy silt
to silty sand material. Groundwater levels, at the time of the foundation investigation (May 1974),
were measured at approximate El. 178.6. From pile driving records retrieved for the existing
underpass structure, the tube piles advanced at the east abutment were driven to El. 174.2,

The proposed trench excavation will extend to 174.7 with the the invert of the storm sewer at El
174.9. The excavation would take place from 5 to 20 m away from the abutment. Because of the
shallow depth of the piles and the presence of a high water table in non-cohesive material, excavation
of a trench in the Vicinity of the abutment is cause for concern. The trench excavation is in the order
of 5 m in depth and will require extensive shoring to ensure the safety of the abutment as well as the
roadway. Any loss of ground due to hydrostatic pressures could result in the movement of the
abutment foundations. Specific details regarding the proposed installation of the storm sewer by
trench excacation should be provided in order that this construction method be further assessed.

Consideration should be given to jacking the pipe into place, if only in the vicinity of the abutment,
{o reduce the excavation and shoring requirements. If there are any questions regarding the above,
please advise.

Betty Bennett, P.Eng.
Foundation Engineer
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To: V. Boehnke March 17, 1997
Head, Structural Engineering Section
Central Region

Attn:  N. Garland
Sr. Structural Engineer

From: Pavements and Foundations Section Phone: 235-4333
Room 315, Central Building

Re: Encroachment of Proposed Highway 404 Widening on Existing Bridge Footings
Hwy 404 - Steeles Avenue Underpass, Site 37-274
Hwy 404 - Woodbine Avenue Ramp Underpass, Site 37-1017
WP 111-84-01, Preliminary Design Study
Hwy. 404 from Hwy 401 to Hwy 407
Central Region

It is proposed to widen Highway 404 from 401 to Highway 407. Because of the skew angle of the
above-mentioned structures across Highway 404, the proposed widening of Highway 404 will
encroach on sections of the existing abutment footings. In order to accommodate the pavement
structures at these Jocations, excavation adjacent the footings is required. In addition, the removal
of slope paving results in the removal of earth cover required for frost protection.

A request for foundation recommendations was issued to determine the constraints for excavation
adjacent to the footings, as well as the measures necessary to protect the footings from frost and
other elements.

Hwy 404 - Steeles Avenue Underpass

The Steeles Avenue Underpass is founded on spread footing foundations. The subsurface material
is composed of dense to very dense silty sand and the water table is present some 5 m below the base
of footing elevations. The footings currently have frost protection from slope paving that extends
from the abutment wall.

The areas of concern are the northeast corners of the NW and SW abutments and the southwest
comners of the NE and SE abutments. It is estimated that, given the skew of the structure, the
widenings will encroach on the footings for a distance of 3 m along the length of the footings and a
distance of 2 m along the width of the footings. In the worst case scenario, the pavement structure
would extend for a depth of 300 mm below the footing elevation. Because the widenings will expose
the footings at these locations, it is recommended that some means of protecting the footings be
provided.



e . L B

At the affected footing locations, it is recommended that excavation be limited to a maximum of
300mm below the base of footing elevation. The footings should be protected with a minimum
thickness of 100 mm of polystyrene insulation (e.g. Dow HI -100) placed directly against the concrete
of the footing. The insulation should extend over top of the footing, vertically down the side of
footing to the desired depth (300 mm max below base of footing), then extend horizontally outward
from the footing for a distance of 2m. Refer to attached Figure 1 for a conceptual sketch. The
insulation should be adhered to the concrete footing.

Polystyrene is susceptible to disintegration when exposed to ultraviolet radiation, hence a minimum
300 mm of earth cover is required, preferably Granular A. The 300mm thickness of cover may also
includes paving materials. To keep water from ponding around the footing area, drainage should be
directed away from the footing and tied into the pavement drainage scheme. This may require that
the shoulder be sloped away from the abutment. The insulation extending beyond the footing should
also be placed on a grade sloping away from the footing. A polyethylene liner is recommended
between the insulation and earth cover for waterproofing purposes.

Hwy 404 ~ Woodbine Avenue Ramp Underpass

The Woodbine Avenue ramp structure is founded on steel tube piles driven into very dense sandy silt
to silty sand material. Frost cover is not generally a concern with pile caps. Because excavation for
the proposed pavement structure may be carried out adjacent and below the pile cap, it is preferable

that drainage be encouraged away from the footing.

If there are any questions regarding the above, please advise.

BnndD

Betty Bennett, P.Eng.
Foundation Engineer
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FOUNDATION INVESTIGATION REPORT
ror
Steeles Ave. Interchange Underpass

Hwy. 404, District 6, Toronto
W.P. 160-74-13, Site No. 37-274

INTRODUCTION

This report contains results of a foundation investigation carried out
at the site of the above mentioned preject. The fieldwork was carried
out during the periods of April 26, 1962 to May 8, 1362; February 23,
1970 to March 5, 1970; and February 27, 1975 to March 3, 1975. It
consisted of a total of 10 boreholes advanced by either augering or by
diamond drilling techniques to depths ranging from 19 to 59 ft. below
the ground surface.

SITE DESCRIPTION AND GEOLOGY

The site is located on Steeles Avenue approximately 1000 feet west of
Woodbine Avenue in Metropolitan Toronto. Gently rolling terrain is
prevalent throughout this area and the immediate vicinity of the site
oonsists mostly of open fields.

The site lies on what is known physiographically as the "Peel Plain”.
This Plain is largel» composed of a till resulting from the mest recent
glaciation of the area. The till overlies interglacial and interstadial
sands and is itself overlain in places by postglacial clays and sands.

SUBSURFACE CONDITIONS

General

Generally uniform conditions were found to prevail over the site area.
Subsoil consists of 6 to 11.5 feet of stiff to very stiff clayey silt
with same sand and a trace of gravel followed by 33 to at least 50 feet
of dense to very dense silty sand with traces of clay and some gravel.
Detailed descriptions of various soil types encountered in each borehole
are given on the Record of Borehole Sheets. The estimated stratigraphical
profile of Drawing No. 37-242-A is based upon this information.



From ground level downwards, the various soil types ‘enccuntered are as
follows:

Clayey Silt With Some Sand (Upper Cohesive Deposit)

Underlying 1.0 ft. of clayey topsoil, a stratum of clayey silt some
sand and a trace of gravel was encountered. The clayey silt stratum,
ranging in thickness from & to 11.5 feet, extends over the entire area
investigated.

Physical properties of the material 5n the deposit as determined from
field and laboratory tests, are surmarized as follows:

Liquid Limit ("L) 15% to 42%
Plastic Limit (Hp) 11% to 26%
Moisture Content (W) 10% to 24%
‘N' Values - 9 to 35 blows per ft.

Typical grain size distribution curves, in an envelope form, for the
samples from this stratum are given in the Appendix of this report on
Figure 1. Based on the ‘N' values as obtained from the Standard
Penetration Tests, it is estimated that the consistency of the cohesive
deposit ranges from stiff to very stiff and is generally very stiff.

Silty Sand With Traces of Clay and Some Gravel

Below the ciayey silt stratum a very dense deposit of silty fine sand

to fine sandy silt with traces of clay and some gravel was found. The
thickness of the stratum varies from 33 to at least 50 feet, which was
the maximum depth investigated.

E

Typical grain size distribution curves are given in an envelope form in
the Appendix of this report on Figure 2. The relative density of the
deposit, based on results of the Standard Penetration Tests, is estimated
to be dense to very dense, with the 'N' values varying from 33 to more
than 100 blows/ft.

Clayey Silt With Traces of Sand and Gravel (Lower Cohesive Deposit)

This deposit was encountered below the granular stratum in two of the
deep boreholes carried out at the eastern portion of the structure. The
thickness was not established but it extends at least 5.0 feet below

the silty sand stratum. The 'N' values fanged from 72 to over 100 blows/
ft. indicating a hard consistency.



Physical properties as determined from laboratory tests, are:

Liquid Limit (NL) ! 21% to 39%
Plastic Limit M) 13% to 20%
Moisture Content (Hg 15% to 22%

GROUNDWATER CONDITIONS

Water level observations were carried out in some of the open boreholes
during the periaods of both the 1970 and the 1975 investigations.
Results of the investigations show that the water level across the site
is approximately 25 to 29 feet below ground level, i.e. between
elevations 568 and 573.

| /77 ‘/@Wvéa

M. Devata, P. Eng.
Supervising Engineer

November, 1976
MD/gs
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS
CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION
Boulders Greater than 200mm same
Cobbles 75 10 200mm same
Gravel 47510 75mm 510 75mm
Sand 0.075 to 4.75mm Not visible particles to Smm
Silt 0.002 to 0.075mm Non-plastic particles, not visible to
the naked eye
Clay Less than 0.002mm Plastic particles, not visible to
the naked eye
COARSE GRATN SOIL DESCRIPTION (50% greater than 0.075mm)
TERMINQLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 t0 20%
Adjective {e.g. silty or sandy) 2010 35%
And (e.g. sand and gravel) 3510 50%
TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT'N’
STRENGTH (iPa) VALUE
Very Soft 12 or less Less than 2
Sofi 121025 2104
Firm 251t0 50 4108
Stiff 50 to 100 81015
Very Stiff 100 to 200 1510 30
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
. 2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value
5) Pocket Penetrometer
TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT “N" VALUE
Very Loose Less than 4
Loose 41010
Compact 10 to 30
Dense 30to 50
Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND SS  Split Spoon Sample WS Wash Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample

FOR PH Sampler Advanced by Hydraulic Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight

AS Auger (Grab) Sample
TP Thin Wall Piston Sample
PM Sampler Advanced by Manual Pressure
RC Rock Core 8C Soil Core

Undisturbed Shear Strength
Sensitivity = - ——
Remoulded Shear Strength

—— Water Level
Coon Shear Strength Determination by Pocket Pencirometer

SPT N’ Value Standard Penetration Test ‘N’ Value — refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
DCPT Dynamic Cone Penetration Test — Continuous penetration of a 50 mm outside diameter, 60° conical
steel point attached to “A" size rods driven by & 63.5 kg hammer free falling a height of 0.76 m. The resistancc lo cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

Fresh (FR)
Fresh Jointed (FJ})

Slightly Weathered (SW)

Moderately Weathered (MW)
Highly Weuthered (HW)

Caompletely Weathered (CW)

No visible signs of weathering
Weathering limited 1o the surlace of major discontinuities.

Penetrative weathering developed on open discontinuity surfaces. but only slight weathering of rock
malerial.

Weathering extends throughout the rock mass, but the rock matenal is nal friable.
Weathering extends throughout the rock mass and the rock is partly friable,

Rock is wholly decomposed and in a friable condition, but the rock texture and structure are prescived

DISCONTINUITY SPACING

Bedding

Very thickly bedded
Thickly bedded
Medium bedded
Thinly bedded

Very thinly bedded

Laminated

Thinly Laminated

Bedding Plane Spacing

Greater than 2m

0.6 to 2m

0.2 to 0.6m

60mm to 0.2m

20 to 60mm

610 20mm

Less than 6mm

SYMBOLS
CLAYSTONE
SILTSTONE
SANDSTONE
5%5%’? BEDROCK.
1502922723

STRENGTH CLASSIFICATION

Rock Strength

Approximate Uniaxial Compressive Strength

Field Estimation of Hardness*

(MPa) (psi)

Extremely Strong Greater than 250 Greater than 36,000 Specimen can only be chipped with a geological hammer

Very Strong 100-250 15,000 to 36,000 Requires many blows of geological hammer to break

Strong 50-100 7,500 to 15,000 Requires more than one blow of geological hammer to
break

Medium Strong 25.0 10 50.0 3,500 to 7,500 Breaks under single blow of geological hammer.

Weak 5.01t025.0 750 1o 3,500 Can be peeled by a pocket knife with difficulty

Very Weak 1.01o0 5.0 150 10 750 Can be peeled by a pockel knife, crumbles under firm
blows of geological pick.

Extremely Weak 0.25t0 1.0 35 to 150 Indented by thumbnail

(Rock)

TERMS

Total Core Recovery: (TCR)
Solid Core Recovery:(SCR)

Rock Quality Designation:(RQD)

Uniaxial Compressive Strength (UCS)

Fracture Index:(F1)

Core recovered as a percentage of total core run length

Percent Ratio of solid core of full eylindrical shape recovered. Expressed with respect (o the total
length of core run

Total length of sound core recovered in pieces 0.1m in length or larger as a % of (otal core run length

Axial stress required Lo break the specimen

Frequency of natural fractures per 0.3m of core run.




UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GW ‘Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS SW Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY SP Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (W, <30%).
GRAINED Wy <50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W < 50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
W > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE

COAL




MINISTRY OF TRANSPOR'A 3JIN AND COMMUNICATIONS~ONTARIO
ENGINEERING SERVICES BRANCH - GEQTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 1

WP 160-74-13 LOCATION Co-ords. 919,835 N; 1,038,813 E. ORIGINATED 8y S
DisT_ 6 Hwy, 404 BORING DATE February 24, 1970 comPILED 8y HS
DATUM Geodetic BOREHOLE TYPE Pen Drill & Cone Test CHECKED BY .22
SOl PROFILE SAMP z:  IDYNAMIC CONE PENETRATION LIQUID LIMIT e =
- B3 1 & |resistance eior PLASTIC LIMIT — ¥ ) = &
5! ol 3 70 40 80 80 100 | WATER CONTENT—w | £ &
ELEV. Elulw 2] ¢ [SHEAR STRENGTH wy w W 3 | REMARKE
SEFTH DESCRIPTION siE| > | $] 3 |o unconmned + FIERD VANE . r
| 2|7 | 7| 8 |oauck ruanar  x1as vane |WATER CONTENT *% %
€02.0 Ground Level @ Z {eev 20 40 60 GR SAS.CL]
dux ?
1.0jllayey silc
ttazeg of sand & grav| TT5 T 0 600 U b
s95.0| Very Stiff , =
6.0 -.42.].85 | 84
Silty five sand wich |~ |31 58 | 99 ° 19 36 36 9
* Sﬂf : -
o (2] L4
traces of clay.and | 4 1 55 114348 6 50 37 7
AR 05 S Y [ °
some gravel. R o ome:xra °
- I 185 1307%" ss80 °
. TS , o 6 50 34 14
Very Dease .. X
e ssass °
. 570
©.°J10_| ss [111]9" °
. 5 “ , ° 21 68 (11
11 [SS 300/ 560 ’ ’ (11)
- [z 55 106 °
" . " ] ’ 48y .
,‘ 5 8 5591 174 550 ) ) ) 3 62 (35) -
546.3 - - ke TssTIongat e
55.7 End of Borehole
540

20 ‘ '
1595 % STRAIN AT FAILUKE
10




MINISTRY OF TRANSPORTA" N AND COMMUNICATIONS=DONTARIO

ENGINEERING SERVICES BRANCH-GEOTECHNICAL QFFICE - SOIL MECHANICS SECTION

RECORD OF BCREHOLE N2 2

wp_ 160-74-13 iocanon Co-ords.912,854 N; 1,038,881 E. ORIGINATED BY BS
DIST__6 Hwy. 404 BORING DATE March 5, 1970 COMPILED BYHS
DATUM Geodetic ROREHOLE TYPEPen Drill & Cone Test CHECKED BY
50i1L PROFILE SAMPLES « JOYNAMIC CONE PENETRATION LIQUID LIMIT ——W, =
»  |resistance elorv PLASTIC LIMIT ———wp g b= (5
| « ot 3 7040 60 80 100 WATER CONTENT—w | Z &
ELEV g|w|w |2]| g [5HEAR STRENGTH W w ™ 2 | REMARKS
DEPTH DESCRIPTION AEAERES 8 o unconemen + FIELD VANE y
el 217 | 7| & |eouck rriaxu  x 1a8 vane WATER CONTENT % ”“
}501.8 | Ground Level ol £ JELEV, 20 40 60 GR SA SI.CL
TOPSOIT A 00
1.0 {Clayey silt with some
sand TS5 1% K K 0 15 43 40
593.8 Stiff T35 135 e L 4 4
e.o .t 73188 B3 T oH 8 39245 8
S§ilty fine sand to j.‘ %307 »390 Lo .
fine sandy ailt with| .°
I . o 4 4945 2
traces of clay and | °. 3SEE072
gravel. L CETSS USiE [
. o
] 7 1$5 I5071 6V380}
Very dense P e T rivs °
571.3 -l g , “
L) o ia 13 - 36489

End of Borehole 570

Water Level not
established

20
: 1845 % STRAIN AT FANURE
10




MINISTRY OF TRANSPORTA

IN AND COMMUNICATIONS= ONTARIO

10

W.P.

ENGINEERING SERVICES BRANCH~GEOTECHNICAL OFFICE - SOIL MECHANICS SECTIOMN

160-74-13

DIST.

6 Hwy, 404

RECORD OF BOREHOLE N2 3

LOCATION Co-oxds. 919,876 N; 1,038,946 E.

BORING DATE March 3, 1970

DATUM Geodetic

BOREHOLE TYPE Pen Drill & Cone Test

ORIGINATED BY 15
COMPILED BY__HS
CHECKED BY _~2

SOOIt PROFILE SAMPLES & JOYNAMIC CONE PENETRATION LIQUID UMIT Wy =
% JRESISTANCE PLOT PLASTIC LIMIT ——Wp | = 15
ol « S F [_Fo_do __do afo  JWATER CONTENI—W | 25
ELEV. jwlw | 3] ¢ [SHEAR STREN. /H wp w oS 2 | REMARKS
DERTH DESCRIPTION SIE > | L] 38 o unconemen + FIELD VANE * ¥ ' y
4 3 N S |e omck rriaxiat  x (AB VANE | WATER CONTENT % “
poo.2 Ground Level © Z JELEV. 20 40 60 GR SA.51.CL
YSEISIT or et e
1.0 |Clayey silt with some
sand & traces gravel. 1158 oy a1
591.2 |Stiff to very stiff 2S5 2] R o 3324322
9.0 C-l3lss [74 3% a
Silty fine sand with |*.°f & 183 |25 & 14935 5
traces of clay & some.° . TTE 3" ©
gravel. N N1 e PA - o 15 49 33 3.
P 5
Dense to very dense. | -{"7 (5% ! “ o
LB 1ss o
pss.7 L L 1588 |43 ] 370 5 3,71 (26)
31.5 }End of Borehole
Water Level not
established
560 —

20 ’
159-5 % STRAIN AT FAILURE
10




MINISTRY QOF TRANSPORTA IN AND COMMUNICATIONS-ONTARIO

1

W.P. 160-74-13

DisT__ 6 HWY. %04

LOCATION _ Co-ords. 919,895 N3

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 4

1,039,012 E.

BORING DATE Februarv 23. 1970

ORIGINATED BY _HS
COMPILED 8Y__HS

OATUM Geodetic BOREHOLE TYPE Pen Drill & Cone Test CHECKED BY
SOOIl PROFILE SAMPLES = OYHARE CONT PENETRATIOM LIQUID LibiT ¥ S
% {SCSSISTANCE PLOT PLASTIC LIMIT W ] %= (5
Of o ol 3 7o 4o g0 80 166 | WATER CONTENT_w | Z
ELEV lwlw | 2] ¢ [SHEAR STRENGTH we w W 2} REMARKS
DEFTR DESCRIPTION iz > | €1 8 |o uwonemeo + HIELD VANE Ay
= % I 3 ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT % o
598.2 Grouad Level Lw‘- Z | siev, 20 40 60 GR SA SI.CL
Topsosl Py —
1.0 [Clayey silt with .
traces of sand and 185 I& —o—
ravel.
& 2] TW | ™ 590 o
Stiff - e °
8e. 7 ’ 3 ss] 41 T
1.5 . TSSOl o
Silty fine sand with [.-[ 585 Ve/al" ° 2 52 36 14
traces of clay & sonq . Fgt-ss—tuorp" 580
gravel, ’ 1
LT TSSTVar3
Dense to very demse | + [ § SS177 % o
. 570
A YL ° b6 35 33° 6
-[36 1 s5 165 o
- 560
[ i v w2072 o 20 41 33 6
5542 J
44.0 |Clayey silt with WA N AT s
traces of sand & grav
550
Hard
1546.7 13 1SS D4z o
51.5 |End of Borehole
540

20 .
1545 % STRAIN AT FAILURE
10
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MINISTRY OF TRANSPORTA N AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHMICAL OFFICE - SOIt MECHANICS SECTION

RECORD OF BOREHOLE N2 5 ‘

WP 160-74-13 LOCATION Co-ords. 919,821 H: 1,039,147 E. CRIGINATED 8Y _BS
piIsT.__ 6 Hwy. 406 BORING DATE February 26, 1970 COMPILED BY___HS
DATUM Geodetic BOREHOLE TVPE Pen Drill X Cone Test CHECKED 8Y
SOIL PROFILE SAMPLES &  {DYNAMIC CONE PENETRATION LIQUID LIMIT W 5
% |RESISTANCE PLOTY PLASTIC LIMIT ——"p § %2 4y
Gl e et 3 20 40__ao 80 100 \WATER CONTENT—w | Z 5
ELEV. Elu|w |2 9 [SAEAR STRENGIH W ow oW 3 | RemaRKs
DEPTH DESCRIPTION SEE| > | £ 8 o wconeneo + FIELD VANE y
@] 21" {7 ] 8 |eouck rexm  x (a8 vane WATER CONTENT % w
596.8 Ground Level w Z | ELEY, 20 40 60 Jor 54.51 CL
18PETIT Py T
1.0 |Clayey silt with trad .
of sand and gruvel. 1 1 §S 114 e ol
59,3 Stiff
1. , | 285175 590 s -
-3 U T ° 84937 6
. P& 35770
M1ty fine sand with |° . {5 "S5 TUO7E" o} 9 47 42 2
traces of clay and =5 iEsThe 580 i P
some gravel " 6 1 S5 B45/
- [ {TBT quorp" o
Very dense s s o °
- 570 -
IR e vy B °
-, -[30 | ss pasl" _ o D 45 37 S|
L 5¢0
» oS S 3T ]
s asm] ° 2 47 27 &
. 550 -

- .*fi3 | 55 |54

54248 = 114 SS._Lsoaht
54.0 |Claye sPt wit |

trates oI grave ;
538. 3 Hard s es (72| 40
58.5 {End of Borehole

330

70 s
159-5 % STRAIN ATV FAILURE
10

e
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MINISTRY OF TRANSPORT, ON AND COMMUNI(AT\ON‘S—:ONTARIO

ENG!N:;EﬁXNG SERVICES BRANCH- GEQTECHNICAL OFFICE - SO MECHANICS SECTION

RECORD OF BOREHCLE Ng 6

WP 1860-74-13 LQCATION Co-ords. 919,811 §; 1,03%,117 E OCRIGINATED Bt HS
DIST._ 6 HwWY. 4G BORING DATE March 3, 1970 COMPILED BY_US
DATUM _ Geodetic BOREHOLE TYPEPen Drill & Cone Tex CHECYED BY il
1L PR 'Fo 3 a  JDYNAMC CONE FENETRATION LIQUID LiMIT  —e® -
SOIL PROPIL SAMPLES % [RESISTANCE PioOTY PLASTIC UMIT —wo ] = 5
Ol « ol F 70 40 80 80 10 WATER CONTENT._w ga
ELEV &lwm|w | 2] @ [SHEAR STRENGTH w owoow 3 | REMARKS
BEPTH DESCRIPTION A EIRRES 3 ]o unconewep + FELWD VANE ol Y
1217 17| S |eouck mana xias vane | WATER CONTENT % o
597.7 Ground Level n < L ELEV , .20 40 60 GR SA.S1.CL
Top501L o
1.0 [Clayey silt with soms T T o 0 15 29 46
Stiff T 1
591.2 , | L Yot
1 o
6.5 |Silty fine sand to | - —4 5e0 : 6 40 43 10
fine sandy silt with}™. I 3 Is§ 78
traces of clay & C T
gravel. -} 4 1SS | 57 ° 1
CETETE o 7 43 40 10
1 sao
1578.2 ...} 6 {55 {159} o
19.5 | End of Borehole
wWater Level notr
eatablished
570

20
15 ¢S *% STRAIN AT FARLURE
0




MINISTRY OF TRANSPORTA N AND COMMUNICATIONS-ONTARIO

Y

4

W.P

ENGINEERING SERVICES BRANCH - GEQTECHNICAL GFFICE - SO MECHANICL SECTION

160-74-13

RECORD OF BOREHOLE N2 7
Locanon  Co-orda. 919,781 N; 1,032,017 E.

DIST.

) HwyY. _4D4

BORING DATE uarch 2. 1%70

DATUM CGezodetic

BORLHOLE TYPE Pen Drill 2 Coea Toyt

CRIGINATED 8Y RS

COMPILED BY__HS

CHECKED BY _,‘:..é._:

Water Level nct
established

iL PROFI 3 = fovnamC (ONE PENETRATION UQUD UMIT ™ -
SOIL PROFILE SAMPLES % (ESISTANCE 2107 PLASTIC LIMIT ¥ :5
8l = w1 3 [ 3o a5 do_do o | WATER CONTENT—w | S&
ELEV x| w | 3] g [SHEAR STRENGTH - ooow " 3 | REMARKS
DEPTH DESCRIPTION 11> | S| 3 |ouwoneen  + FED vaNE y
{217 1] € lo Quitk TRIAXAL = 1A2 VANE | WATER CONTENT % 7.
599. 6 Ground Level = Z } ELEV. 20 &) 60 {GR 5A S1.CL
TTRET I . g‘“ ” ! -
1.0 sggey 8ilt with soed 5 sz - | o 015 58 27
593, 6 Very stiff : o
6.0 Silty fine sand with| . L8822 i
traces of clay and | .} 3 | S5 L34/p9" i =]
some gravel. Ve S90¢
L ATUTSE 1o ° by 46 37 6
N W e o 51071
Jjetse o ve ease 1, °-
580.6 | . 7 R = m e vasa O ° L6 56 24 6
190 [ End of Berehole SE(

20
1595 % STRAIN AT FAILURE
0




MINISTRY QF TRANSPORTA

IN ANS COMMUNICANONI-ONTARID

15

ENGINEERING SERWICES BRANCH- GEOTECHNICAL OF HCE - SOIL MECHANCS SECTION

RECCRD OF BOREHOLE N2 8

wp_ 160-74-13 LOCATION Co-ords. 519,788 N; 1,038,354 %, ORGINATED By X
DistT__§ Hwy _404 BORWG OATE May 2, 1362 COMPIED 8Y IR
DATUM _Geodetic BOREHOLE TYPEWashboring - BX Casling & Cone Tew CHECKED By 8 oot
= {DINAMC CONE PEMETRATION UQUD LT e P
SOlL PROFIE SR 1§ [Ressrancr mior SLASTIC UMl v | = 3
8 wi 3 T i ea Wb 1ho 1 WATER CONIENT_w | 2
=1 S < . w, |23} remasss
ELEV FpRiw | S| g [Sniak STRENGIH b S, S
o= DESCRIPTION -1 %> Q © UNCONrINEG * FELD VANE
OEPTH IR b g ® QUCK TRIAZWAL ¥ A3 vant | WATER CONTENT % Y %
599.0 Ground Level jwn Z EtEV, 20 & R 54.51.C1
FL 10 13 fg;;"/ [
1.0 [Ciayey silt wizh sand H i _—
and occasional gravel 1 .SS 130 , &
Med. dease-Browm. i % : =T \ o
591.0 H-—2— ~— o
8.0 [Siiry-finec saund with . 590
occasional gravel. .-
¥ L. -
ery dense-Browm rEshw o
L 580
Q?B-O '. P 2 z.»:ﬁ <)
21.0 {End of Borehole '
Water Level not
established
57

0
1565 % STRAIN AT FAILURE
10
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MINISTRY OF TRANSPORTA DN AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH- GEQTECHMCAL OFFICE - SO MECHANICS SECTION

RECOPD OF BOREHOLE N2 8

1€9-74-13 LOCATioN Co-ords. 919,784 N; 1,038,934 E. ORIGINATED &Y
pist__§ HWY 04 BORING DATE av 3, 1962 COMPILED BY BE
DATUM Geodetic BOREHOLE TYPEUashboring - BX Casing & Cone Tau cHECKED 8Y S 20

3L PROF APLE b DAl CONE PENETRAAION LIOUID UIRIT e W -
Jit PROFILE 5?” Les o |sEmssTARCE PIOT PLASTIC UIMIT cuWp ) & S
ol ai wal 3 70 40 60 40130 | WATER CONTENI—w | 25
Fle e (2] g [SHEAR STRENGIH we e oW % | REMARKS
OESCRIPTION 132> {2 O UNCONFINED + #EL0 VANE Y
alzi- 7 g © OUICK TR:ANAL % LAB vANE | WATER TONTENT % “
B 4 EP
Ground level 0 % § §AEV , M a0 & IGR SA_S1.CL
TEpEeTT o T : 1
Clayey silc with sund £
and occasfonal gravel .55 429 i g
Hed. dense-Brown. : I i Q
U AN T o
Siity-fine sand with; - 590
occcasional gravel. .-
Very dense-Browm -
LEES >0 a
- 5680 :
T g I 9

End of Borehole

Hater Level not
established

e

20
1595 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTAT

N AND COMMUNICATIONS - ONTARIO

16

WP

ENGINEERING SERVICES BRANCHK- GEOTECHNICAL OFFICE - SOIL MECRANICS 5E ZTION

RECORD OF BOREHROLE N2 11

160~-74~13

DIST,

6 Hwy, __404

1OCATION Co-ords. 519,910 Nj

1,033,127 E.

ORIGINATED By CoMek

BORING DATE

DATUM Geodetic

February 27, 197%

COMPILED 8Y__C.HcK

BCREHOLE TYPE Auger wirh CME 750 & Cone T3l

CHECKED BY __zx2 .

SOIL PROFILE SAMPLES o IDYNAMIC CONE PENETRATION LIQUID UMIT W S
S |RESISTANCE PLOT PLASTIC UMIT ——We | =5
Bt « al 3 7o 40 60 8o 150 | WATER CONTENT—w | Z
ELEV Tlw|w |21 ¢ [SHEAR STRENGTH wy w ™ = | REMARKS
DEPTH DESCRIPTION =] 2> |<| 8 [o uwxonmmeo + FIELD VANE ¢ ; y
#1217 | 7] 3 |eouck ruaxa « a8 vane WATES CONTENT % o
595.0 Ground Level 22 Z }ELEV. GR.SA SI CL
U, U AOpEOLL e
1.G g%;gei g%&ge\;ig? sond T T
s89.0 |8 ro v. oriff ris o] S S]
6.0 v e !
-.f 3 185 148
Silty sand with Lo e 155 163
traces of clay and [ - |"5 /S (162
some gravel. b eTEETIoO 580
' - Iasm
Dense to v. dense L . E
S I T4 -
. f 9 lss gse
558.5 R 1N K SN P
36.5 |End of Borehole
Hele cawed in
at 26.5" probeble
water level 568.5
550

20
1545 % STRAIN AT FAILURE

10

2w




MINISTRY OF TRANSPORTA

IN AND COMMUNICATIONS-ONTARIO

17

ENGINEERING SERVICES BRANCH-GEOTECHNICAL QFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 12
wp  160-76-13 LOCATION Co-ords. 919,731 N; 1,038,769 E. ORIGINATED BY S:MCK
DIST___6 HWY. 404 BORING DATE March 3, 1975 COMPILED BYC. McK
DATUM __Gepdetic BOREHOLE TYPE Auger and Sample wirh OME 750 & Cona Tes CHECKED BY =2
It PROFiL AmMP = DYNAMIC CONE PENETRATION LIQUID LIMIT ———" -
SOIL_PROFILE SAMPLES | £ |resistance riov PLASTIC LIMIT —wp | = &
| « J1 3 Jo 40 _do_ 86 130 | WATER CONTENT—w | Z&
ELEY lwiw | 1 9 [SHEAR STRENGTH wr w w, 2 | REMARKS
DEPTH DESCRIPTION 2l 2| > (S 8 [o unconrneo « FIED VANE | ° Ay
|2 [ 0] 8 |eouck meaxiar x a8 vane | WATER CONTENT % -
}603.0 Ground Level n 2 {glEY, . GR SA S1.CL
U] TCps01iL L2 o [
1.0 [erayey giitestch 52| |l s ool
597.0 Stiff o s s \
€.0 - —
si1 d with ‘3058 153 ——e
ty sand with tracds-, '
of clay and aome B T X 100/
82‘&\'&1. . "L TS S5 590¢
L &5 [48 1
", - rss—suio"
- 58
LB
Dense to very demse. | )
L T 9]ss [33
. s7
L 110 185 110
L. 56
- [ELTss Esspa
.. 55
547.1 B e ranmm i B
55.9 | End of Borehole ) ’
Water Level not
established 54

S 20
154-5 % STRAIN AT FAILURE
0
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
Mr. C. Mirza, From:ig, C. ©. Burkhardt,
tiead, Soils kechanics Section, Structural Planning Office,
West Building. 3501 Dufferin Street.
Attention: dMr. K. Selby, pate:December 16,1974.
Supervising Engineer.

Our FILE REF. IN REPLY TO

sussecT: Hwy. 404 Underpass at Steeles Ave.,

L W.P. 160-74; Site 37-274, [
~ “ District 6, Toronto. -

,7v/' . - . - .
(st # &~ [ZNOT e P “-"

It has been recently announced that a freeway system will be
implemented along the Hwy. 404 corridor, instead of the previously
considered arterial road concept. To comply with such planning an
interchange at apbove site needs to be included in the Hwy. 404 first
stage of construction which stretches from north of Sheppard Ave. to
north of Steeles Ave.

It should be pointed out that, at above location, a structure
has been designed back in 1971 whereby Hwy. 404 was assumed to over-
pass Steeles Ave. Your office issued on May 8, 1970 the pertinent
Foundation Report W.J. 70~F-16. However, due to economic reasons
and other factors, the interchange layout has been revised to con-
sider an underpass condition i.e., Hwy. 404 will be now underpassing
Steeles Ave. Very likely, an expansior joint to be located along
the raised median of Steeles Ave. will allow for twc independant
"square" structures.

Could you kindly review subject Foundation Report and give
us the necessary recommendations for the proposed work. If you
feel that additional field work becomes required, please advise
accordingly.

To enable your office to carry out the required studies attached
please find:

1) Two prints of a drawing covering the site under consideration;
depicted in red are probable footing locations, proposed spans
and width of the bridge deck.

Also shown are existing and future ground lines of both Steeles
Ave. and Ewy. 404

2) One copy of the "initial geometrics” for Steeles Ave. and Hwy.
4C4, as prepared by Cole, Sherman and Associates.

sewime s 2




s . ’

As previously discussed and agreed upon, your recommendations
should be available on or befere January 29, 1975 so as to allow
this contract to be completed as scheduled.

If additional information on the above is recuired please do
not hesitate to call us.

MDB:1m M. D. Bendavan,
Attach. STRUCTURAL PLANNING ENGINEER,
for:

G. C. £. Burkhardt,
REG. STRUCTURAL PLANNING ENG.

c.c. D. Smith
R. PFitzgibbon
R. D. Gunter
J. Anderson
J. D. Barclay
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Ministry of
?? Transportation and

Onrtario

P,

Communications

Memorandum
Mr. G. C. E. Burkhardt (3) From:  S011 Mechanics Section
Regional Structural Planning Engr. Geotechnical Office
Central Region Hest Building, Downsview

3501 Dufferin Street

Attention: pate: ~ March 14, 1975 , ,

MER 20 1875
OurFile Ref. W.P. 160-74-13 In Reply to
Subject:

FOUNDATICN INVESTIGATION REPORT
for

Highway 404 Underpass at Steeles Avenue
Borough of North York - Metropolitan Torontg,..

District Ho. 6, Torontc . )
Site 37-274  W.P. 160-74-13 30Mif-&2
ConT % - i GEOCRES No.

Attached we are forwarding to you a revised Foundation Investigation
Report for the above mentioned structure site. The previous Foundation
Reports submitted by this Section, dated May 30, 1962 and May 8, 1970, with
respective procject numbers W.J. 62-F-43 and ¥.J. 70-F-16, under W.P. 293-61,
have been superseded due to change in the overall design concept of
Hwy. 404 in this area.

We believe that the factural data and recommendations contained
therein will prove adequate fo: your design requirements. Shouid additional
information be required, please do not hesitate to contact our Office.

JN L

M. DEVATA
Supervising Engineer.

. J. Orr

. R. Davis
. S. Pillar
. Greenland
. J. Giroux
Gunter

. A. lrong
. Lewycky

./ Files

Record Services

VOHOWIXT oW M
.

J. Anderson )

ol : m
R. Fitzgibbon) MeMO only
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FOUNDATION INVESTIGATION REPORT
for

Highway 404 Underpass at Steeles Avenue
Borough of North York - Metropolitan Toronto
District No. 6, Tororto
Site 37-274 W.P. 160-74-13

1. INTRODUCTION

The design of proposed Hwy. 404 shows that a grade separation will
be required wheve Hwy. 404 crosses Steeles Avenue in the Borough of North
York, Metropolitan Toronto.

There are two previous foundation reports for this site under
W.P. 293-61. They are W.J. 62-F-43 and W.J. 70-F-16, dated May 30, 1962
and May 8, 1970 respectively.

It has been recently decided to revert the Hwy. 404 arterial scheme
to thg original freeway concept. According to such planning, several modi-
fications are now reguired to the structure lately designed within the
Section of Hwy. 404 comprised between Sheppard Avenue and Steeles Avenue.
In additiol, two new grade separations will be introduced at Finch Avenue
and Steeles Avenue.

Additional borings have been carried out recently by this Section
for the revised concept and this report contains ail the pertinent data
obtained from the above mentioned investigations together with our recom-
mendations for the foundations of the proposed structure and immediate
approaches.

2. DESCRIPTION OF THE SITE & GEGLOGY

The site is located on Steeles Avenue approximately 1000 ft. west
of Woodbine Avenue in Metropolitan Toronto. Gently reiling terrain is
prevalent throughout this area and the immediate vicinity of the site
consists mostly of open fields. '



The site lies on what is keow? physicgraphically as the "Peel Plain”.
This Plain is larcely composed of 3 ti17 resulting from the wost recent
glaciation of the arsa. The till overlies interglacial and interstadial
sands and is itself overlain in places by postglacial clays and sands.

3. FIELD AND LABQRATORY INVESTIGATION

Field work at the site {initia) investigations by the deiil
Mechanics Section dated May 30, 1962 and May 8. 1970, and recent investi-
gations, also by the scil Mechanics Section) consisied of ten sampled
boreholes with accompanying Dynamic Cone Penetration tests driven adjacent
to the boreholes.

The boreholes were advanced using conventional auger drilling
machines adapted for soil sampling purposes. Disturbed samples were
obtained using 2 2-inch 0.D. split spoon sampler driven to the specifica-
tions for the Standard Penetration Test. Samples were visually examined in
the field and subsequently in the laboratory. Tests were carried out on
selected samples to determine the following physicai properties:

Atterberg Limits
Moisture Content
Grain-size Distribhution

The results of field and laboratory tests are summarized in the
Record of Borehole sheets, which are contained in the Appendix to this
report.

A1l borehcles were surveyed in the field by personnel from Central
Region Engineering Surveys Office at the time of each respective field
investigation. The locations and elevations of the borings are shown on
Drawing No. 1607013-A which accompanies this report.

4, SUBSOIL CONDITIONS

(4.1) General
Generally uniform conditions were found to prevail over the
site area. Subsoil consists of € to 11.5 ft. of stiff {o very



stiff ciayey silt with traces of sand and gravel followed by at
least 30 ft. of dense to very dense silty sand with traces of clay
and some gravel. Detailed descriptions of various soil types en-
countered in each borehole are given on the Record of Borehole
sheets. The estimated stratigraphical profile of Drawing
No. 1607413-A is based upon this information.

From ground level downwards, the various soil tvpes encount-
ered are as follows:

(4.2) Clayey Siit with Some Sand (Upper Cohesive Deposit)

Underlying 1.0 ft. of clayey topsoil, a stratum of clayey
silt with traces of sand and gravel was encountered. The clayey
silt stratum, ranging in thickness from 6 to 11.5 ft., extends over
the entire area investiocated.

Physical properties of the material in the deposil, as
determined from field and laboratory tests, are summarized as
fellows:

Liquid Limit : (WL) 15% to 42 %
Plastic Limit : (WP) Ng to 26%
Moisture Content : (W) 10% to 24 %
"N" Values : 12 to 2.! Blows per Ft.

Typical grain size distrubution curves, in an envelopz form,
for the samples from this stratum is given in the Appendix of this
report on Figure 1. Based on the foregoing it is estimated that
the consistency of the cohesive deposit ranges from stiif to very stiff
and is generally very stiff,

(4.3) Silty Sand with Traces of Clay and Some Gravel

Below the clayey silt stratum a very den-e deposit of silty
fine sand to fine sandy silt with traces of clay and some gravel
was found. The thickness of the stratum varies from 34 to at least
49 ft., which was the maximum depth investigated.

Typical grain size distribution curves are given in envelope
form in the Appendix of this report on Figure 2. The relative
density of the ceposit, based on results of the Standard Penetration
tests, is estimated to be dense to very dense, with the "N" values




varying from 32 to more than 100 blows/ft. and generally increasing
with depth.

(4.4) Clayey Silt with Traces of Gravel {Lower Cohesive Deposit)
This deposit was encountered below the granular stratum in
boreholes 4 & 5. The thickness was not established, but it extends
at least 5.0 ft. below the silty sand stratum. The 'N' values
ranged from 72 to over 100 blows/ft. indicating a hard consistency.
Physical properties, as determined from laboratory tests,

are:

Liquid Limit : (WL) 21 % to 39 %
Plastic Limit : (WP) 139 to 20 %
Moisture Content : (W) 15% to 22 %

5. GROUNDWATER CONDITIONS

Water level observations were carried out in the open boreholes
during the periods of both the 1970 and the 1975 investigation. Results of
the 1970 investigation show the water level across the site is approximately
25 to 29 tt. below ground level, i.e. between elevations 571.0 and 573.0.
The 1975 investigation shows a substantial drop in the water table as the
water level was measured to be 45 ft. below the ground level, i.e. an
elevation of 558. This drop in the water table is probably due to the fact
that adequate time was not given for the water to stabilize during the most
recent investigations.

6. DISCUSSION AND RECOMMENDATIONS

It is proposed to construct a new over pass struﬁture at this site.
The most recent proposals call for a two span structure consisting of two
175 ft. span lengths and a total width of 108 ft. The center line of
Steeles Avenue will remain as is, and wiil be carried over Hwy. 404.

The proposed grade of Hwy. 404 is such that cuts up to 12 ft. wil®
be necessary in order to achieve the proposed grade of Hwy. 404
(elevation 583). in addition, approach fills up to a maximum height of
12 ft. above original . ound surface will be nece-<ary 1o meet the design
grades of proposed Steeles Avenue.



As mentioned earlier in this report, the subsoil at the site
consists of claysy topsoil, followed by stiff to hard clayey silt with
some sand for a maximum depth of 11.5 ft., followed by approximately 34 to
49 ft. of dense to very dense silty sand with traces of clay and some
gravel, followed by hard clayey silt with traces of gravel.

The subsoil conditions are such that spread footing type founda-
tions may be utilized for the bridge piers and abutments.

A net safe bearing pressure of 4.0 tons/ft2 may be assumed for
design purposes. Based on this assumption, suitable footing elevations may
be determined by interpolating between the following elevations given for
each borehoie location.

at or below Elev. 597.0
- “ Elev. 593.0
- " Elev, 590.0
- " Elev. 586.0
Elev. 588.0

- " Elev. 588.0

- " Elev. 592.0-

- " Elev. 590.0-
11 - " Elev. 526.0
12 - " Elev. 593.0

Borehole 1

DNy W
)

In all cases, a minimum earth cover of 4 ft. to the underside of
the footing should be provided for frost protection requirements.

Backfill for the abutments consisting of free-draining granular
material as per current M.T.C. Standards should be carried out and provi-
sion for drainage from this material should be madc to ensure that ne
excess hydrostatic or ice pressures build up behind the walls. In the
design of the abutments it is recommended that an eart. pressure coeffici-
ent, Ka, of 0.3 be used, provided that some minor movement of the top of
the abutments can be accommodated.

For 'a spread footing foundation, imposing the loads, and placed at
the elevations discussed above, it is estimated that the differential
settlement between adjacent piers or between a pier and an adjacent



abutment will be of the order of %-inch, provided that the cohesive
stratum or silty sand strata are not softened or loosened at and below
foundation grade during construction.

To prevent softening of the subsoil in foundation excavations due
to water seepage and construction operations, it is recommended that a
thin working mat of lean concrete be Taid down as soon as possible after
foundation grade is reached and the excavations kept dry. No dewatering
problems are anticipated since excavations will be well above the ground-
water level.

No stability problems are anticipated for the proposed approach
embankments on Steeles or the proposed cuts on Hwy. 404, provided the
slopes are not steeper than 2 horizontal to 1 vertical. To prevent
surface water erosion and guilying of the slopes, provision should be
made for sodding them as soon as possible following construction.

7. MISCELLANEQUS

The field work for borehole 8 of this report was preformed within
the period of April 26, 1962 to May 8, 1962, under the supervision of
Mr. G. Mierzynski. The equipment was owned and operated by the Johnston
Drilling Co. of Ottawa.

Field work for boreholes 1 to 7 inclusive was carried out under the
supervision of Mr. H. Szymanski during the period February 23 to March 5,
1970. The equipment was owned and operated by Canadian Longyear Limited.

The most recent field investigation, boreholes 11 & 12, was carried
out under the supervision of Mr. C. McKercher during the period February 27,
1975 to March 3, 1975. Student Technician, Mr. C. McKercher also prepared
this revised report incorporating all the pertinent information for the new
QOLTEESIg o

concept of Hwy. 404. o

M. DEVATA
Supervising Eng’neer.

[ ) e ‘%
- ,@umlf\ &: M. DEVATA §

March 14, 1975

& ~t‘§
2 he U
SATivaLY ARy



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=-ONTARIO

ENGINEERING SERV'CES BRANCH - GEQTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD QF BOREHOLE N2 1 (BH1-70-11018)

OfFICE REPORY ON SOIL EXPLORATION

W.E 160-74-13 LOCATION Ce-ords. 912,835 N; 1,038,815 E. ORIGINATED BYHS
DIsT,_5 Hwy. 408 BORING DATE  February 24, 1976 CCOMPILED BY 1S
I's
DATUM___ Gecdetic BOREHOLE TYPE Pen Drill CHECKED BY ol
SQIL PROFILE SAMPLES % JDYNAMIC CONE PENETRATION LIQUID UMIT ——W1 T
—] % |RESISTANCE P1OT PLASTIC UMIT —W2 1 T 15
ol « ol 3 2040 60 80 _1Jp | WATER CONTENT—W | 25
ELEV Elw!w 2| ¢ [SHEAR STRENGTH we W w ‘2 | REMARKS
BEFTH DESCRIPTION 121> 12| 8 |o UNCONFINED + FIELD VANE y
1R & e QUICK TRIAXIAL X LAB VANE | WATER CONTENT % ”
602.0|  Ground Level & Z leey 20 40 60 GR SA 51.CL.
1uDsulE A
T.0iClayey silt with f 600
traces of sand & gravy T T s 1 20 U o
596.0 Very Stiff - =S
6.0 f.2 1 ss | B4
Silty fine sand with | N BERRIET: 9g ° 1936 36 9
’ 524 .
L. I3 Al (2
traces of clay and | ° 3 158 llaafd 6 50 37 7
CITSTSs Tins] 6" , °
some gravel. B mmmmrirs °
- o171 SS13G7§" 580 Q
L E s o 6 50 34 19
Very Dense o X
T ssEE °
» j 570
e PO Y °
L 3 " > 21 68 (11
PSS IR (o ’ , )
- [i2[ss 106 °
a' )
+ - ~ . 3] o -~
R 5 115 Y47 550 ] ) i 3 62 (35)
548.3 , - ¢ farss ooy s N
55.7| End of Borehole
540
1

20
159-5 % STRAIN AT FAILURE
10




el

N SOI EXPLORATION

OFFICE REPORT Of

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

WP 160-74-13

DIST.__6 HwY. _404

DATUM _Geodetic

ENGINEERING SERVICES BRANCH - GEOTE CHNICAL

LOCATION Co-ords. 912,854 N; 1,038,831 E.
BORING DATE March 5, 1970
BOREHOLE TYPEPen Drill

OFFICE - SOl MECHANICS SECTION

RECORD OF BOREHOLE N2 2 (B.H.10 - 70-11018)

CRIGINATED 8YBS

COMPILED BYHS
CHECKED BY _,L

SOIL PROFILE M o IDYNAMIC CONE PENETRATION LIQUID LUIMIT ——% =
SAMPLES 1 ¥ leesistance pior PLASTIC LIMIT —wr | =5
ol « wl 3 T To do 85 1l | WATER CONTENT—W | Zu
ELEV E|lw|w |3] g [SHEAR STRENGTH W w oW 3 | REMARKS
D"——EPTH DESCRIPTION 212 > g 3 o unconFneD + FE\D VANE Ay
Sl 2] 7 |21 8 |eouckTrara xa8 VANE | WATER CONTENT % -
601. 8 Ground Level v Z leLey 20 40 60 GR.SA SI1.CL!
TOpPSULL oy 600 .
1.0 [Clayey silt with some )
sand T8 15 [V, 0 15 45 4Q
593.8 Stiff 7155 135 ~—l g
.
8.0 - STsETES 1 oH 8 39 45 8
Silty fine sand to _ TTEE 07 1590 O
fine sandy silt with| -’
R o © 4 49 45 2
traces of clay and 7. 2 15 O/2 ’
gravel. I s AV o
LT , o
O 174 Rl
Very dense R 5075 °
a71.3 L bodss—gsor e , ,
30.5 |End of borehole 570 T Ay

20
1545 % STRAIN AT FAILURE
0




Of FICE REPORT 'ON SOIL EXPLORATION

MINISTRY CF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE N2 3 (BH.9-70-1'016])

W.P 160-74~13 LOCATION Co-ords. 919,876 N; 1,038,946 E. ORIGINATED BY' HS
DIST__6 HwyY. 404 BORING DATE March 3, 1970 COMPILED BY__HS
DATUM Geodetic BOREHOLE TYFE Pen Drill CHECKED BY a2
SOIL PROFILE SAMPLES & JOYNAMIC CONE PENETRATION LIQUID LIMIT ———W, b
»  [RESISTANCE PrOT PLASTIC LIMIT —Ws | =5
5l o ol 3 7040 80 Ao 100 WATER CONTENT—W | 24 |
ELEV S|lwlw 2] ¢ [SHEAR STRENGTH W W 3 | REMARKS
DEPTH DESCRIPTION 221> | €] 8 o unconmned + FIELD VANE Jby
|27 | 7] & |eouck traxal x Lae vane | WATER CONTENT % "
p00. 2 Grouml Level v Z ey 20 “.. 60 GR.SA,S1.CL|
LA - TUU s s s Sl S
1.0 |Clayey silt with some
sand & traces gravel. 1755 ] \ fe w=
591.2 |Stiff to very stiff 2 18e.421 "~ ot 3 j32 a2
9.0 :»- 13188 74 590 2
Silty fine sand with |".°| &4 [SS 125 & |1 49 35 5
traces of clay & some * [%IEg TR 3" o ' ’
gravel. . e Tes—tsu7] 2" ° L5 49 33 3
-, i 580 ;
Dense to very dease. |+ [T TETTHOTE " (]
S N ) o
568. 7 SRS L R sy L 5 - 371 (26)
31.5 |End of Borehole T
560

20
159-5 % STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE -~ SOIL MECHANICS SECTION:

RECORD OF BOREHOLE N2 4 (BH.2-70-11016)

WP 160-74-13 LOCATION _Co-ords. 919.895 N: 1,039,012 E. ORIGINATED BY NS
DIST__ & HwWY. 404 BCRING DATE Februarv 23, 1270 COMPILED BY _ HS
DATUUM Geodetic BOREHOLE TYPE Pen Drill CHECKED BY el <
SOIL PROFILE SAMPLES‘ & JOYNAMIC CONE PENETRATION LIQUID LIMIT ———W T
= |RESISTANCE PLOT PLASTIC LIMIT ——Ws | == (9
8l « ol 3 7o %0 60 80180 | WATER CONTENT—W { 25
ELEV lwlw 231 9 [SHEAR STRENGTH w» w W ¥ | REMARKS
DEP“‘{ DESCRIPTION 12> ¢ 3 o uncoNenED + FIELD VANE y
ad 217 17| & | Quick TRIAUAL X LAB VANE WATER CONTENT % “
598.2 Ground Level n Z | eLev 20 4Q 69 GR.SA.51.CL
1OpE0oLL Jaded
1.0 [Clayey silt with .
traces of sand and 1) 85| 14 =0
ravel, : o—i
& 2 TW | PM 590 o
Stiff | S °
586.7 3 1 8s | 41 \\%
11.5 L ETTss eI | °
Silty fine sand with |",*[.5.1.35 7&8/81" 2 52 36 14
traces of clay & somd « "Fg——ssour" 580
gravel. L )
LTSS 073
Dense to very demse | - | 81 85177 + a-
LT, 570
Ly tss o o p6 3533 6
" *110 | SS | 66 o
‘Lt 560
B 5w me SR 07 o po 41 33 6
556.2
44,0 |Clayey silt with | wamwmomn 1278 4 +oi
traces of sand & grav
’ 550
. Hard )
1546. 7 13 | S5 142 or—
51.5 |End of Borehcle
540

20
15¢-5 % STRAIN AT FAILURE
10



QUIFICE KEPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS- ONTARIO

WA 160-74-13

pisT___ 6 Hwy. 404
DATUM Geodetic

LOCATION Co-ords. 919,821 N:

1,039,147 E.

BORING DATE February 26, 1970

BOREHOLE TYPE Pen Drill

ENGINEERING SERVICES BRANCH- GEQTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 5 {BH.3-70-11016)

CRIGINATED BY _HS
COMPILED BY_ NS

CHECKED BY 222

SOIL pgomé SAMPLES = JOYNAMIC CONE PENETRATION LIQUID LIMIT ¥y 2
% [RESISTANCE P10OT PLASTIC LIMIT ——We | & 15
O « oy 3 2040 0 £ 160 WATER CONTENT—w | Z &
ELEV Efw|w 3] g [SHEAR STRENGTH wr W | REMARKS
DEFTH DESCRIPTION “1 21> 1S 8 |0 unconene + FIELO VANE v
| 21" 17| & |e quick Triaxiat  x LAB VANE WATER CONTENT % v
596.8 Ground Level w Z | ELEV. 20 4G 60 GR.SA S1.CL
2L DA sk, A #d
1.0 }Clayey silt with trace
of sand and gravel. 15 SS |14 bt
1693 Stiff ’
7.5 il Z 1 55125 500 N — = )
) SoITES 0 o 84937 6
) K NN o
1ty fine sand with |.°.[75 SSOLoaT” sg0 ° 9 47 42 2
traces of clay and | - FE . °
some gravel . & | S5 145/%
S A 007 °
Very dense R - - ) Y .9‘3' , o
. 570
. N i 7 o
. [ie s el °© B 45 37 5
N , 560
L [ITTEs I °
* R L) o 2 47 27 4
- - 550
R SR °
542.8 N SR Y ©
4.0 [Cla t wi
54-0 | Clayey SHErive »
538. 3 Hard s ss 7z 40 =
58.5 |End of Borehole
) 5.0

T 20 ) )
1505 % STRAIN AT FAWURE
10




UIrILE KEFUNRD UN JUIL ERFLUKATIUN

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANWCH-GEOTECHNICAL OFFICE ~ SOIL MECHANICS SECTION

RECORD OF BOREHOLE N© 6 (8H.8-70-1101)

w.p 160-74-13 LOCATION Co—ords. 919,811 ¥; 1,039,117 E ORIGINATED By BS
DIsST__6 Hwy. 404 BORING DATE March 3, 1970 COMPILED BY_HS
DATUM__Geodetic BOREHOLE TYPERZen Drill CHECKED BY "
SOIL PROFILE «  IDYNAMIC CONE PENETRATION LIQUID LIMIT ———W =
SAMPLES = |resistance eiov PLASTIC LMIT —Wo | =
8| « 2l 3 70 4o o0 80 100 | WATER CONTENT_W s
ELEV |@iw | 3| g [SHEAR STRENGTH wp w W 2 1 REMARKS
DEPTR DESCRIPTION 12| > | 2] 8 |o unconaneo + FIELD VANE ° ' .
@l 217 17 & |equck TRiaxal  x 148 VANE WATER CONTENT % “
597.7 Ground Level w Z Ik 20 20 40 60 IGR 54.51.CL
10pS0O1L o
1.0 |1 i :
ayey silt with somd g 1= N 0 15 39 46
Stiff
591.2 1ol
2. 188 a5 I ~—~—
6.5 |Silty fine sand to 6 40 43 10
fine sandy silt with 3 155 78
traces of clay &
gravel. 4 |85 57 s
S |58 89 ] 7 43 40 104
578.2 6 |SS |159 )
19.5 | End of Borehole '

20 ’
1595 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

ENGINEERING SERVICES BRANCH - GEQTECHNICAL OFFICE ~ SO MECHANICS SECTION .
RECORD OF BOREHOLE N2 7(8H 5-70-11016 )

wp_ 160-74-13 Co-ords. 919,781 N; 1,039,017 E.

DIST_§ HwWY. _4C4

BORING DATE March 2, 1870

ORIGINATED By _HS
COMPUED BY__BS

OFFICE REPORT ON SOit EXPLORATION

tnd oI Borehoie

DATUM Gegdetic BOREHOLE TYPE __ Pen Drill CHECKED BY e
] 13 «  {pYnNAMIC CONE PENETRATION LIQUID LMY ™, =
SOIL FROFILE % [RESISTANCE PLOT PLASTIC LMIT e | = &
5]« 3 o ao fa e 080§ WATER CONTENT—W | = &
2 § D w 9 [SHEAR STRENGTH Wy w " 2 | REMARKS
o s dorsmimrrd
DESCRIPTION HERES 3 | o wonrmeDd + HELD VANE
DEPTH P 2" & |e cuicx TRIAXAL  x a8 vane | WATER CONTENT % .
Ground Level S ELEY 20 4 60 SR S& S1 €L
PRSI o
g%g%n‘zy silt with some - 0 15 58 27
Very stiff ) 5 e
Silty fine sand with [’ = B
traces of clay and | 3 o
some gravel. . ” o by 46 37 6
- .}
hense to very demse |, o

k5 54 24 &

20
1S9-5 % STRAIN AT FAILURE
10




UIFILE KEPUKT UN DUIL TAFLUNRATIUN

MINISTRY OF TRANSPORTATION AND CONMMUNICATIONS - ONTARIG

ENGWNEER'NG SERVICES BRANCH- GIGIECHNICAL TFFICE - SO1L MECHANICS SECTION

RECORD TF BOREHOLE N2 8{8H 4-52-%-43)

S —

wp__ 160-74-13 LOCanON Do-asds. WIT7EL B 1,038,831 I, ORIGMATED By G
oist__ & wy, 0% BOWNG DaTE Maw 2 1963 , ComPILED By EBY
DATUM _Geodetic BOREHOLE TYPENashbering ~ BX Uszing 4 Tons Penptyation CHECRED 87 LT eo?
SO PROFUE AMPLE = {oanamd CONE PENETRATION AR 1T ey =
: : 4 IENRES 1 & Brssrancr v FLASTIC UMY s | = 5
i8lae! ‘21 3 Tr eo mn AL Gn | WATER CONTENT—.® | 2O
2|5 » 3 g R SRenwir o e wm 3 | REMARKS
DESCRIPTION A § g T UNCONENED = PRLD VANE iy
= 277 % lo ouck reamal x s sant | WATER TONTENT % w
559.0 Ground Lewel " | £ leey 2 4N AT 6% 54 81 CyL
¥l (R ey ;
1.0 ;Clayey silet with sand)|ip- - i
and occasionsl gravel 1,88 130 ©
591 0 Med. denge-3rovn. SME3S =Y ‘o
: . TR T o
8.0 | Stilry-fine samd with - b3
occasional gravel.
Very decse~3rovm e i
58 | 100 ; ] (-]
ool | |
é"?~6 ) T Edtl g . . )
21.0 jEaxd of Borehole .
570} -
i

0
159-8 % STRAIN AT FAILIJRE
10




MINISTRY OF TRANSPORIATION AND COMMUN}CAT!ONS- ONTARIO

v e 160“?5"1

7 AL
Ao

pisT__5 HWY.

DATUM Geodetic

s A
LOCATION

BORING TATE
BOREHCLE TYPE

EMGINEERING SERVICES BRANCH - GEOTECHNiCAL OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE N¢ll

. Co=-prds. 319,910 N3

1,039,127 E.

Tebruary

27, 1975

Pl

Auger with ©fF 730

CHECKED

ORIGINATED By C:Mek
COMPILED BY_C.MeK

BY

-
e
—

10

SOt PROFILE SLAMPLE = JoYNARL CONE FENETRATION LIOUID UMIT  —eeee™ -
° : SAMPLES 1 2 [eestsrance mor PLASTIC LKIT el = &
il B] 2 T e #0160 | WATER CONTENT..W § 25
ELEV =l 3| ¢ [SRiARSTRENGTH W w oo™ Z | Remarks
SEFTH DESCRISTION gl E 2 B o unconeuto « FEAD YANE r
=l 2 C 7§ e cwik rmiamsL x iae vane WATER CONTENT % “
595.0 Ground Level | - leEy GR SA.S1 C!
J. 0 ey S $ :
| | i
R 1ayey siln wizh soma! : ’ :
1.0 ,g%ége% E%ceﬁ%; s»cz'*“i SN : |
559.0 | °Tt1iE o v. suiff | T 580 \ '
6.0 ] —— . W
B WL EEEY
Silty sand with fETEs e 1
itraces of clay snd [ - 375 TEE (107 i
some gravel. Cbessm 580 T
e f !
B R A
Dense to v. dense L . i
- s ik 370
s e
ss8.51 , e oS
36.5 {End of Borelwmle
550}
g
!
L |
i | | ! i
20
15 S5 % SIRAIN AT FAILURE




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION -
RECORD OF BOREHOLE N212

OFFICE REPORY ON 50IL EXPLORATION

we_ 160-74-13 LOCATION Co—ords. 919,731 ¥y 1,038,769 E. QRIGINATED gy C:Me
] 406 8 o 97 . MeK
DIST___ 6 ey, 40 BORING DATE Mazch 3, 1975 COMPILED 8Y .
DATUM ___Geodetic BORENOLE TYPE Auper and Sample with QI 35 ___ CHECKED BY .=
SOIL PROFILE SAMPLES x  DYNAMIC CONE PENETRATION LISUD UMIT -y T
: T |RESISTANCE PLOT PLASTIC UIMIT ceWa | 2= (5
o« ol 3 To 45 5o 70 10| WATER CONTENT—w | 25
ELEV Eleiw 31§ [SHLAR STRENGTH we ow W 3 | REMARKS
FEPTR DESCRIPTION w2 > 21 3 |c uncovene + FIELD VANE Y
231" 7| § [eocuck mana x ias vane WATER CONTENT % v
603.0 Ground Level n Z | gey GR.SA St CL
U, U FERE Y [ j H
v F +5 o H
O | SRRy ERESTSE 8 sy oo
. N !
597.0 Stiff o ——
6.0 Y s N
silt 4 with I ; i -
y san th tracéds", : v
af clay and some pLRsnss 123 100/8
gravel. P o T 590t— —
A NN
l'. TS ISu7I0"
. 58
RN
Dense to very demse. | *
R BN
F 57
N SRS
", 56
X :
- 3iEs HssAe
1. 55
547.1 . Lrrrss—uoon st
55.9 | End of Borehole '
54

20
1595 % STRAIN AT FANURE
10
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FOUNDATION INVESTIGATION REPORT
For
Proposed Crossing at
Steeles Avenue =East
And
New King's Hwy. No. 404
District No. 6 (Toronto)

W.J. 70-F-16 - W.J. 293-61

1. INTRODUCTION:

A memo requesting a foundation investigation at the
site of the above mentioned structure site, was received from
Mr. W. S. Melinyshyn, Regional Bridge Planning Englneer, on
February 11, 1970. i

A field investigation was subsequently carried out by
this Section in order to determine the subsoll and groundwater
conditions at the site.

This report contains the results of our field and
laboratory investigations, together with our recommendations
pertaining to the design of foundations for the proposed
structure and the stability of the approach embankments.

2. DESCRIPTION OF THE SITE:

The proposed structure is located on Steeles Ave. East
approxirately 1,000 ft. west of Woodbine Ave. in Metropolitan
Toronto, and will carry Highway #40L over Steeles Ave.y

Physicgraphically, this area is referred to as the
“Peel Plain',

Gently relling terrain is prevalent throughout this
area, and the imrmediate vicinity of the site consists mostly of

cultivated farmland.

Ny

-5 e % %



3., FIZLD AND LABOR4TORY HORK:

A total ot 9 sampled boreholes and 10 dynamic cons
penstration tests was carried out during the course of the
field investigation, usinz a coniinuous flight augsr machine
adapted for soil sampling purposes. During the field work,
disturbed samples were obtained by means of a standard split-
spoon sampler; the energy used in driving it, conformed to the
reduirements of §ha Standard Penetration Test, The same method

-

was used to advance the dynamic conss.

The samples were visually examined in the fileld and
subseguently in the laboratory. Following this examination,
laboratory tests were carried out on selected samples to
determine the various physical proﬁ%ties of the subsoil,
namely:

Atterberg Limits
Moisture Contents
Grain-size Distributions

The laboratory test results are plotted on the
tndividual Record of Borelog shsets., The results of typical
mechanical amnalyses tests are shown in Figs. 1 and 2 of the:
report Appendix. - '

The locations and elevations of all boreholes were
surveyed by personanel from the Toronto Regional Engineering
Surveys Section and are shown on Dwg, ?70-F-164, which accozpanies

this report.

4, SUBSOIL COHRITIONS:
h.1) General:

Generzally uniform conditions w2re found to prevail over§
the site area., OSubscil consists from 6 to 13.5 ft., of stiff to
hard clayey silt with traces of sand and gravel followed by at
least 30 ft. of very dense silty sand to sandy silt. Detailed
descriptions of various soil typss qncouhtered in 2ach borehole

LR AR 3
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I, SUBSUIL CONDITIONS: {coni'd.} ...

L,1) General: {coat'd.) ...

are given on the Hecord of Borehole sheets. The estimated
stratigraphical profile of Drawing Wo. 70-¥-15A is bascd uptn
this information.

From ground level dounwards, the various soil types

eancountered are as follous:

4,2) Clavey Silt with Traces of Send and Gravel:

Underlying 1.0 ft. of clayey topsoil, & stratum of
clayey silt with traces of sand and gravel was encountered.
The clayey silt stratum, ranging in thilckness from 6 - 11.35 ft.,
extends over the entire area investigated.

-

Physical properties of the material in the deposit,
as determined from field and laboratory tests, are summarized
as follows:

Liguid Limit ;23,17 to 42.1%
Plastic Limit : 15,38 to 25.73
Moisture Content : 14,65 to 24,0%
Grain--izs Distribution:-
’ Gravel : 5.0% {Avg.)

Sand : 15.0% to 32.0%

Silt : 39.0% to 53.07%

Clay :  22.0% to U6.07

'N' Values : 9 to 71 blows/ft.

tribution curves are glven in
the Apoendix of this r izg. 2. DBPased on the foregoing,

strength of this

[
%]
o
D
jy]
H

n
e
it is estiamzted that the undrained
material is ge 1500 p.s.f. to more than 10,000 p.s.f.
e e

stinated to be approximately

s e enr Ll'
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%, SUBSJ1L CONDITIONS: (cont'd.) ...

e S-n3 to Pine S-pdyv Silt with Traces of
Some Gravel:

%,3) Silty Tin
Clay and

Below the clayey silt stratum 2 very dense deposit of
silty fine sand to fine sandy silt with traces of clay and some‘
gravel was found. The thicXness of the stratum varies from
34 to at least 49 ft, which was the maximum depth tested.
Physical progerties of the deposit, as determined from
laboratory tests, are as follous:

Moisture Countent : 4,1% to 14.4%

Grain-size Distribution:-

Gravel : 2,07 to 26.07%
Sand : 33.03 to 68.07
Silt : 11.07 to 48,07
Clay : 2.0% to 10.0%

Typical grain-size Jistribution curves are given in
the Appendix of this report in Fig. 2. The relative density of
the deposit, based on results of the Standard Penetration tests,
is estimated to be very dense, with the 'N' values varying from
52 to more than 100 blows/ft. and generally increasing with deptn.

L.4) Clayey Silt with Traces of Gravel:

This deposit was encountered below the silty fine sand
to Tine sandy silt in boreholes #2 and #3., 1Its tnickness was
not determinad, but it extends at least 5.0 £t, below the silty-
sand stratum, The 'N' values rangzed from 72 to over 100 blous/Tt.

indiczating a hard consistency.

Physical properties, &s deternined from laboratory
tests, are:

Liguid Limit : 21.1% to 38.7%
Plastic Lirit H 12.67 to 19.77%
roisturs Contenk : L3 to 21.73

L
S An
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B, SUBSCIi. SOUDLTIONS: {zont*d, 1 ..

b.k) Clayey Silt with Trsces ef Sravel: {contid.) «as

S en s sl . B

The average undrained sheur strength 1s pstimated to

(e
[t]

in excess ol 10,000 p.s.l.

5. GROUNDHAT.SH CONDITLONS 3

Water level observallo:s were carried out in the open
vorcholes during the period of the investigation. Besults show
that the water level across the site 15 approxirately 25 to 29 ft.
below the ground level - 1.8., petueen elevations 571.0 and 573.0.

6. DISCUSSION AND 3IECOMMENDATIONS:

1t is proposed to construct a new overpass structurs
at this site. Present proposals cpll for z two-span (51.0 ft. -
63.0 ft.) bridge, spproximately 240 ft. wide ond skewed at an
angle of 133°%. The centre-line of Stesles Ave, will remzin
as is, but the grade will be lowered some 10 ft, The proposcd
grade of Hwy, 7404 is such that approach fills of maximaz helgnt
of about -22 f£i. z2bove the future Steeles Ave. grade will be
reauired. 4

_As mentioned earlier in this report, tne subsoil at
the site consists of clayey topsoil, followed by Stiff to hard
clayey silt with traces of sand and gravel for a maximua depth
of 11.5 ft., followed by spproxinately 3% to 49 ft., of very
dense silty fine sand to Tine sandy silt with tracss of clay
and some gravel, followea by hard clayey silt with traces of

gravel,

Tne subsoil conditions are such that spread foofing
type foundations may ve utilized for the bridge piers and

piers and abuiments have been obiainzd, assuming a depth of

5.0 ft. balow the propessd Tinal grade 1gvel {390.0) to enmsure

oN

€« e ea
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&, p}&

plers snd e

founded at or below thﬁ ﬁ@]}ﬂhgﬁk wlevations:
North Abulment 3 Al. 5856.0
Centre Pier 3 £1, 580.0
Soulh Abutment : El. 586.0

A net safe bearing pressurz of 4.0 tcn&/ft,Q may be
assumed {or design purposes

1f chonges in grode from that presently proposac OCCUT,
sultable footing olievations may be seterasined by interpolating
between the Tollowinz elevations piven for eash vorehole location,
assuning 8 nel safe bearing cnpaclity of 4,0 t.s.T7.

Rorehole 1 - At or below Ei. 557.0

2 - »ow " El., 586.0
3 - n o w B, 588.0
L - I " Bl, 5%1.0
5 - noon " ®l., 592.0
6 - " . " Zl. 5BB.O
7 - noow " El. 588.0
8 - nom u El, 532.0
9 - noom " El. 590.0
10 - now " El. 593.0

No dewaterihz problems are anticipatezd since eycayations

will te well above the groundwater level, t is reeommended,

howaver, that a suitsble worzing slab be constructsd 25 seon 289

pessible after the excavations are comploted, in order to greieci
o

01l Traom surface waler.

e
Q
9]
[3 b
191
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pn
et
[
o
o

rohlems are anticipated for the proposed
aporoach szmbankmenls on Ewy. #4#0L, or the proposed culs on

&

Steelss Lve,

* * p ¥ 0w



5 Acont'dl) ...

Ir it is decided to consiruct the abuimeails perched
within the 1lls, a pilled foundation is recommanded., It is
believad tnal steel H-plles would be the most sultable tyne of
pile for this purgens, Desizge lozds may be the sayimam allowable
for the partliculaer stecl section adopled., It is estimated that
the maximum load wiil te achieved by driving the plles to
approximately el, 3302,

7. BISCELLAHAQUS:

The field work, peurformed during the perlod from
Fabruary 23 to March 5, 1970, together with pregaration of
thls report, was underteéken by MNr. H. Szymanskl, Foundatlon
Technician.

Zgquipneznt used was owned and operaled by Caradian
Longyeaxy Liglted.

Tae report was reviewed by Hr., K. G. Seldy, Supervising
Foundation Englincer,

April, 1970
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?’(re A- ?{‘ ?Dye, 3{35’ 30’ 19&.

Eridre Engineer. D.E.C. PUONDATION IRVESTIGATION
REPURT.
¥aterials é Vesearch DNivision, W.Jl. 62-F-43 -~ W.P, 293-61.

(Foundation Section)

Attention: “r, ©, HeComble,

Fe: Proposed Interchange at Metro Lizits,
Hwy. #0O4 ¢ Zteeles Ave., Line 'A'
District #6.

]

ittached, we sre focrwerding tc ycu, cur detailed
foundation repori on the subscil conditions existing at the
above-noted structure site.

We believe the factusl data and recommendaticns
contained therein, shculdé prove adequate for your future
design work. Sheuld you require further infermation, please

feel free tv contact ocur Cffice.

AGS /MdeF K. Yolho, 4
Attach. SUPERVISING FOURDATICH ERGRE.
a2c: Messrs. A. M. Toye (2) For: ' i

H. A. Tregaskes 4. 0. Ctermac,

B. D, HeMillan PRINCIPAL FUINDATIU. ENGE,

I. C. Caapbell .

. Frasser

T. d. Kovich

de TOY

c. G, Gruspisr

DL f. o Salrt

. Nurmer

?Q*'.. ":":'att

Toundations rice

Can., Files.
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INTESTIGATICKH

Ter
Froposed Interchange at Metro Limits,
Hwy. #4904 & Steeles Ave., Line 'A',
District #¢ .

W.J . 62-F-43 - W.?. 283-61.
TR A "hn*(\\-
eV aw \F -w-n\.n-t

4 memo dated ipril 19, 1662, requesting a foundatiocn
cvestigation at the site of the proposed new siructure, was

2eived from the Bridge Location Engineer on April 25, 1962.
The requested investigation was carried out by this

Tion andé presented in this report, are the field and laboratory

,.d

ts, their interpretation and discussion, as well as the

7
£

cessary recommendations for the foundations of the proposed

* W overpass.

DESCRIPTION OF SITE:

The proposed structure is located approximately 1,000 ft,

£y

::3t of Woodbine Ave., and will carry Highway #404 over Steeles Ave.

Gantly rolling terrain is prevalent throughout this area, and

ccnsists mostly of cultivated farm land.
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conventional diamond drill rig.

eineg

U"l
m

ar. energy of 350 ft.-1lbs. pe

-

r blow.

Disturbed samples were recovered

spoon sampler driven into the scil with

Dynamic Cone Penetration tests

vere also carried out adjacent to each borehole: the penetration

“,Luec thus obt

ained are plotted on the attached borehole logs.

cont'd. /2 ...



W: (Cﬁﬁtldo) R

locations and elevations of all borehcles, including
rrofile, are shown on the attached
Stan o, 62-F-433, A1l elevatiions are referred to a D.H.O.
.mehn Mark located in the vicinity and ezre of geodetic origin.
Zach sazple of the subsoil was visually classified in
t:a Ti21d before transportztion to the laboratory where a further
v gual classification was perfcrzed. Zigquid limit, plastic 1imit,
ure content and grain size distrioution tests were carried
st on representative samples.

The results of these tests are included in the Appendix I

this report.

)

The subsoil stratification was found to be generally
wifcora within the area investigated.
Loose cliayey topsoil to a depth of 1'-0 was found in all
gt boreholes. Underlying this topsoil, a stratum of drown

tayey-silt with sand and coccasional gravel was discovered.

ra
)

This clayey-silt depcsiti, ranging in thickness froz

- 3 fi. extends over the entire area investigated. Atterberg

A

Coaid W

L.aits performed on representative samples, gave the following

W

rage results:- Ligquid 1izit 357, plastic limit 20%, moisture

21

-l .

)
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3
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»
e

cont'd, /3 ...



-

Relative denslity az ceterzined Ly both dynanic cone

-

o £tandard penetration results, in the clayey-silt sitratum,

.
TArges

rawms v
* E -

» {CETEEL

froz locse to ¢ense, varying from 6 to 28 blows/foot.
Zelow the clayey-silt with sand and gravel layer,
dense, brown siliy-sand deposit with some gravel, was

Standard penefration values of not less than 50 blows/ft.

ecorded, and in most cases, the blows per foot were in

of 100 aré increasing with depth.

The tnickness of the silty-cand deposit was not

meterzined, bat it extends at least 31 ft. below the ground level

evation 567.

The highest elevatio: sf the top of this layer is

“38.0 (B.H. #5) and the lowest elevation is 589.0 (B.H.'s #1 & #2).

Gradation test on this non-cohesive silty-sandé stratum

€lced the following average results:~ silt LOZ, sand 407,

svavel

10%, and clay 10%. Average moisture content was found

= e e 3.

PRI ANYT D ™ ral
COSESICN & RECOMMENDATIONS

R A A

R
ct

hree~span overpass 1s proposed zt the si itey to carry
Y over Steeles ive. at the Metmo Limits.

The subsoil at the site consists of 1'-0 of clayey

by

followed by loose to demse, brown clayey-silt witn sand

cont'd. /& ...
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= scme gravel to & zaxizun depth of 3.0 ft., Underlying the

zyey-silt layer, a very cense, brown silty-sand deposit, to

“oozings with a safe desizn pressure of 3 T.B.F.
Both the pier and abutzent footings on the scutn side

nlaced at elevaiicn £8%.0 or below.

'
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o

n the north side, the pier footings may be placed at elevatlon
“21,0, and ths abutzment footings at elevatlion 593.0 or below.
Alternately, the structure may be supporied on

:orerate caissons founded in the very dense silty-sand stratum.

" or example, a 30" £ concrete caisson with the lower portion

2lled, could provide a design load of 120 tons.
Lzrge displacement tube piles driven to practical
~27usal in the very dense siltiy-sand stratum, may be used at the

s autment locations. Tubular piles 122" x L/4" at 33#/ft. can

No cewatering or embankment fill stability problems

zre anticipated.

b I EADT
- SUMMIRY

Subscil at the site consists of 1.0 ft. of clayey

sopsoil, followed by B! to 8' of loose to dense clayey-silt with

iznt and some gravel, underlain Dy very dense silty-sand wiih

ornal gravel.

et

conti/ss ...



ne very dense silty-sand deposit can provide a
-afe vearing capacity of 3 T.S.F.
In view of these conditions, three alternatives are

suggested for considerntion to determine the most economical

colutioni-
f1) Epread footings witn safe bearing pressure of 3 T.S.F.
at zall locations:i- ‘

Cn the soutn side of Steeles Ave., the Tooting elevation
for both piexs and abutments to be 589,0 or below.

On the north side of Steeles Ave., the footing elevations
zo be 591.0 ané 593.0 or below, for the piers and abutments,
respectiively.

2} TFootings for the structure supp:~ted by bored~in concrete

zissons with a design load of 120 Ton per 30" diameter pile.

{3) TFootings for the abutments supported on tubular steel piles é‘

driven to refusal. For tubular piles, 124" x 1/4" at 33#/ft.,
2 design load of &0 T/pile may be used.

No dewatering or embankment fill stability problems

zre expected.

¢, HiSCELLANEQOUS:

o
The field work, performed during the period from
furil 26/62 to May 8/62, together with the preparation of this
raport, was undertaken by Mr. G. Mierzynski. The investigation
vas carried out under the general supervision of Mr. M. Devata.
Zguipment was owned and operated by the Johnston

"»3lling Co. of Cttawa.
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDAND PERETRATION REGISTANDE &' - -
12 INCKES IxTO YRE SULBNLOIL,

TmE NURSLR OF BLOWS REQUARED TO ADVANCE & STANDARD SPUIT SPDON SAMPLER
DRINEM BY MEANS OF A 140 POUND m2MdMER FALUNG FREELY A OGTANLZE OF 30 I1NMONES,

DYNAMIC PENETRAT ION RESISTANCE - -
TQ THE ENDG OF DRWL RODS,

TmME NUMIER OF SLLTWS REGUIRED TO ADVANCE A 2 INCH,
I2 INTHES INTD THE SUBSOIL.

50 DEGREE CONE, FTITTED
TwE DRIVING ENEAGY SENG 330 FOOT POUNDS PER BLOW,

DESCRIPTION CF SCiL

TuE CONSISTENCY OF CONESUE S5 AND THT RELATIVE DINSITY 0% OENSENESS OF CONESIONLESS S01LS ARE DESCMINED

IN THE FOLLOWING TERMS : -

CONSISTENCY N BLONSAFT C LB SO FT DINSENESS W mOwS/FY,
VERY SOFY v~ 2 LI L 1 VERY LOUSE 0-a
SOFT 2 -4 2%0 - 300 LOOSE 4 -0
FIRM 4~ 00 - 1000 COMPACT 10 ~ 30
STIFF B - (s 1000 - 2000 DENSE 30 - 50
VERY STIFF % - 30 2000 - «000 YERY DENSE > 0
HARD > 30 > appD

TYPE OF SAMPLE

38 SPLIT SFOON Tw TRINWALL TPEN
WS WASHED SAMPLE TR THINWALL PISTON
S§8  SCRAPER BUCKET SAMPLE ©3%  OESTERBERS SAMPLE
S5 AUSER SAMPLE FS  FOIL SAWPLE
TS THURK SAMPLE RC  AOCK CORE
ST S:OTTED Tu8E SAMPLE

FH SAMPLE ADVANGED HYDRAULICALLY

PN SAWFLE ADVANCED UINJALLY

SOIL TESTS

s UNCONFINED COMPRESSION LV LABORATDRY VANE
o UNDRAINED TAIAXIAL Fv  FIELD VANE
Oty CONSOLIDATED UNDRAINET TRIAXIGL 2 CONSCLIDATION
T¢  DRRINED TRIAXIAL s SENSITIVITY
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ASBREVIATIONS USET IN THIS REPORT

30iL PROPERTIZY GCENERAL
URIT WEIGHT 5F SGin A BJLX CENSITY) 1 PRt 33
URIT WEIGHT SF SQUID PARTIGES e BASE OF RATURAL LOGARITMNS 2-7i83
UmIT WEIGHT OF WATER ilcg,coming NATURZL LOGARITHG LF &
UNIT DRY WEIGHT OF SOt (DAY DLKSITY) Iog« @ OR DG G LOGARITHM OF & TO 823 O
UNIT WEIGHT OF SUBMERGED 304L H TiME
SPECIFIC GRAVITY OF SCLID FARTCLES G« 2y N ACTELERAT:CX QUE TO GRAVITY

7. AY VOLUNE

VOID RATIO W WEIGHT
POROSITY M MOMENTY
WATER CONTEKT F CACTOR OF $AFETY

DEGREE CF SAYORATION
LIGUID wimeY

§ STRESS AND STRAIN
PLASTIC UMIT - S

PLASTICITY iwlEX

¥ PORE PRESSURE
SHRIKRAGE LIMIT @ NORMAL STRESS
w -y ¢ NORWAL EFFECTIVE STRESS {0 13 ALSO USED )
LIQUIDITY INDEX = a8
» F SMEAR STRESS
- 3 LINEAR STRAIN
CONSISTENCY NDE € + ko
ip r SHEAR STRAWN
VYO0 RATIG 1% LGOSEST STATE v POISSON'S RATIO { & S ALSO USED)
VOIS RATIQ 1IN DENSEST STATE £ MODULUS OF LINEAR DEFORMATION { YOUNGS WODULUS )
€ e — € G MODULUS OF SHEAR DEFORMATION
DENSITY $NDEX « — €%
mox ™ Emen K WODULUS OF COMPRESSIBMLITY
RELATIVE DERSITY D, 15 4150 USED ] COEFFICIENT OF wiSCOSTY
MYDRAULIC WEAD OR POTENTIAL
RATE OF DISCHARGE
= EARTH PRESSURE
VELOCITY OF FLOW
WYDRAULIC GRADIENT d TISTANCE FROM TOP OF WALL TC POINT OF APPLICATION
COEFFICIENT OF PERMEABILITY OF PRESSURE
SEEPAGE FORCE PER UNIT VOLUME L ANGLE OF WALL FRICTION
—Re X DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
COEFFICIENT OF VOLUME CHANGE = a SUFFIXES IN EXPRESSIONS AEFERRING TO NORMAL STRESS
{i+e)Ac
OH WALLS
COEFFIC.ENT OF CONSOUDATION
K,  COEFFICIENT OF EARTH PRESSURE AT REST
COMPRESSION INDEX » ——S8
dlogy, T
~ eyt FOU' DATIONS
TIME FACTOR = 3 { O, DRAINAGE PATH ) ot
B BREADTH OF FOUNDATION
DEGREE OF CONSOLIDATION
L LENGTH OF FOUNDETION
SHEAR STRENGTH
D DEPTH OF FOUNDATION BENEATH GROUND
EFFECTIVE COMESION }
\NTERCERT ! TERMS OF N DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
U crcrmriv TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
e cor EFFECTIVE STRESS
EFFECTIVE ANSLE OF ? L 8 FORMULA FOR BEARING CAPACITY
SHEARING RESISTANCE, | 7Ty~ T+ O tOn 3
GR FRICTION B K MODULUS OF SUBGRADE REACTION
APPARENT COHESION
. e N TERWS OF
APPARERT ANGLE OF <OTAL STRESS SLOPES
swearing Resistance, [ s —_=
DR FRICTION T2 Cu* @
- = VERTICAL HEIGHT OF SLOPE
OEFFICIENT cTIo!
COEFFICIENT QF FRICTION D DEPTH BELOW TOE OF SLOPE TO HARD STRAT/M
SENSITIVITY

g ANGLE OF SLOPE TO HORIZONTAL
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RECHRD OF BOREHOLE NO
_30' L. of Sta, A0
soane pats May 1, 1962,

3 SONGATION SECTION
G.H.

saaatEn o9y T
.
v g v Behe

patum. Geodetic 30REMOLE Fvee . Washboring - BX casing & Cone Penstration Gede
. ! DYNAMIC PENETRATION RESISTANCE IR VI ———— 1
IL PROFI : by :
g DI PROFRE o el | BLOWS /FOOT FRLABTIC LT - N
5 S o4l 3’0 & éO 8o 100 | waTER SONTENT - " ‘<r
ELEV. | ity o, % I | SHEad STRENGTH F5 7 S . . ¥
— DESCRIPTION =l 2 e w5 : e W] REMARKS
DEPTH Iz F ,
: sz R “a7en czr(_\.)rnsmo% B’
L P * . . . ‘ 3 pCF
i 1 i : H T
: ) i i i : ! ' “
! i ! i !
! Ce00 i f
; [ ' :
. I ' g t
596. 3 Groundieyal ‘ ] { :
sgf.ti Topachl — ! i ;
1.0 | ' | : | | '
' Clayey-silt with , o . ' i
y y ;
sand. ! . ; ] i i '
! 2 | : : ! : i ‘ !
] H : H : ;
591,0 Yed. dense-Brown. 1 - . : ! i i ° Z
£.5] Ty 8s 22159 i . 4 '
- + ! ‘
s 2 55 L6 i o
| R !
Silty-fine sand with , ; : : :
occasional gravel. ; ; ————
E H t ¥
Very dense-Brown. ) S : . i
. 385 >100 : ;
i ; i i
) ; 580 : i
B ! o :
H H I3 E H
: . ' | i . i
T H = H R o 3
L 35 2100 ; : X
d i ' i
{ ; 1
[} £ B
: i ! ! i i
‘ s 13 ,
[ § [} E— ; i 1 ‘o i
573:5 Mifs _ss >ic0 % i j ' 1
26.0° End of borehole. : i | 570 ; 3 i
L T
i} H H [ i
i : : I H R
i H : : s
; | :
| | i :
H i i : !
H b H :
1 t : ; 3
: H t i .
i o ! i
: H ! !
i : é
i i : ! j :
i i : . i
. : i : i
i ! | P
i | ' ' ; ‘
f - H H
i . ] ] i ! :
= [ 1 ! !
* : H 3 : v ! !
) N . i f 5
i : | H i : i ,
| Lo ; ; ; :
! . ; ) i : !
: ! ; 1 . ! i s
1 R Y E H H ; ¥ H
: H ! ' ' : ! H
; ; : i 1
i ; % i
1 H i i H
: T Fod J
f I - | SRR
; ; : P : | i ! . ; '
i ¢ i : : i 1 ! 1 ;
: i H ; . i H |
i l i f 5 1 i 4 ; : §
! i | H 3 { : H i i :




T e e e 2 i T s e

814301

QEPANTMENT OF MIGHWAYS - DMTARIY
MATERIALS & RESEARCH DIVISION

so 62-F=43
wp 29361
DATUM Geodetic

%

Locanon 308 b,
SORING TATE

ADREHOLE TYPE

Washboring - BX_Cusi

BRI TR S I

RECORD OF 3OREHOLE NO. 4

of Sta, IL#B80
UMay 2, 1962,

np & Cone Penstration.

AMPLE S DYNAMIC PENETRATION RESISTANCE TLIG0I0 AT e # L
PROF AP Lt ~
| S0 PROFILE LpooAemER b, | BLows froot - | PUASTIE LIAIT oo wP .
| ) R 20 40 f’f} SP 120 WATER DONTENT —em ™ Py
=l x .- o USHEAE sTeENGTR PSP 0T o ‘i “n wy 39
. 1+ [ : o st @
gELDE'rVH DESCRIPTION ‘3 g’ & e | - & | REMARKS
f . ; he
; rel 30+ % oo | WATER CONTENT %
; 2 5. " ; ; \ 0 PCF
i ' i i i
; ; i .
600 i
599,0 | Groundlsvel
o731 | Topsoil = !
Lo 2 i
Clayey~-silt with A | L : .
sand and occasional I ‘35 129 [ i
gravel. QA e i :
% ' . ;
i . .
! ' ' . o
| Med. dense-Brown. A1 2 S5 21 i
591.0' - oot :
8.0' {113 ‘85 L8 ! 590 ; ,
] .
i ! ! ; |
Silty-fine sand with || ! ! ;
occasional gravel. : . : i | ] ; .
H ¢ i H
H | ' ¢ | i
. Very dense-Brown. PO | i % o ;
t M s i s s '
b 852100 : ’ i : .
H H \ H
: | 580 : ! :
! * A
| i
578.,0 : 5_55 100 ! | . ° f
21.0| End of boreholes. v ; ! )
vy : i :
: i : :
. H : : : : i
% * Lo : ‘ i Co
[ ! H ¢ i ; f 3
: P 570 I %
H t 3 H H ~
! . i | ! i
| i T ; ;
i ; i : . I
H ' [ . ! i
. ; : i .
. H H ; i :
SR R S f
' [ ! : ;
| S R , :
: o ; | 1
: ; s !
: oo ! { ;
Fa H ; i t
! i . ! |
; ! s i ; |
I R L I
! | i ! 5
t ' i : i
' H ] :
P ! ; i i
H i H :
: . i § i
i s H t H
i ,, | i S
P i L . ! i !
¢ : i : { H H *
' i H ¥ h
i : | l ! !
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DEPANTMENT F »i14Mwi "% « DMTARD T T e e -
MATERIALS & RESEARCK OIVISION RECORD OF BOREHOLE NO. 5 FLUNDATION SECTION
sog 62-F-L3 _ocar.on 35! Lt. of Sts, 1450 o  LiamateD BY
w » 293-61 aprinG pate May 2 & 3, 1962, e . GMPWED BY
patum _Geodetic sorenoLe Tvee _Waghboring - BX Casing & Cone Penetration.  -.zcxep sy
50IL PROFILE SAMPLE DYNAMIC PENETRATION RESISTANCE FLOQUID UIMIT v W
ey L2 oGS S LESM_‘; w BLOWS / FOOT ; PL ,\51‘;5 CIMIT — e P
; 5 g1 2|3 2 30 40 50 ) waTER LONTENT——w < E
fLe ) w0 Q| 'SHEaR STRENGTR PR F T T 1 an w wi 39
LEV 1 a Lo s @
GEFTH | DESCRIPTION *;; £ ¢ ot > Yo g memiacs
! -l I R < WATER CONTENT % ¥
Lo B , . ; 0 20 30 PC.F
| ) ‘ ! ‘ ! : ' : [
i : ! .
scé.a | Groundlevel _ oo : i i g ! g
ko>'0. Topsoil == } : i | ;
1,0 ‘Cl : : : -
-silt with sand. |4 t ; .
ayey y | 600 i : i i
,_v‘ H H : {
5?3.8 Dense-Brown, Al 1 s 7o ; ; ; it | .
. .3 H ’
: il : i ; | 1
e i ooy i
] 2 88 >100 ; ; o i
Silty-fine sand with [ Pt ' ; i f ! . ;
occasional gravel. R : ; i 3 | |
: . . i : ¥ ¥ H B
R H : i !
3 185 =100 590 H . . : H o:—-—_:, i -
Very dense- ] M i ‘ i i ;
Brown. R P!
! Lo i i :
) Lo ; | i
B D g vre] ! ! ! o |
| s 83 5100 ! | i ; i
! i H X
1 | L ‘f 3
5 53 S100: 580 ! ! o ,
e ; : f
: ! | | :
. c : ! : i :
RE I : ! i i
574,5 P16 55 >100 I ; i o * 1
26.5] End of borehols. | T ¢ ! | }
1 wo . i H [ :
1 3 * i . i
; | ; i |
{ ! . |
570 ! :
! S
i [ i i i
3 : ¢ : ¢
! ; o ; i |
{ ! | ! ) . i i
! < i | i i ‘ |
| | b % ! ' f
i ! | . ‘ | :
H | . ¢ H 1 f
| I ’ | f '
1 . i ‘
: : P : 1 :
i P ;
i P j b
H ; : 1 ] i
i ! A | A
! | Lo T
i : : | | i ;
: S : i : |
| L. P | .




61-43981

OEPANTMENT

OF HIGHWAYS - ONTARID
MATERIALS 8 RESEARCH DIVISION

RECORD OF BOREHOLE NO. ¢

TOUNDATION SECTION
G. M.

gos 62-F-43 _ocarion 60! Bt, of Sta. 0760 . vmapmalED 8Y
w.p 29361 s0RING oaTe _May b, 1962, L OMPILED BY . B.K.
patum _Dogdatic BOREHOLE TYPE Washboring - BX Casine & Cone Penetration MECKED BT G.M.
[ DYNAMIC PENETRATION RESISTANCE w
IL PROFILE | samPLE LIGUID LiMIT L
,,”Mw,!_.io,ﬁ.,,, ROFILE SR LES e w | BLOWS/FOOT PLASTIC LIMIT wp N
* 5 8| 4 20 Lo 60 80 100 | waTER CONTENT——W B
g o= LW P [ SHEAR STRENGTH P.SF. | “s - wi 59
ELEV. woow o~y . : @
DEPTH DESCRIPTION A R R G| REMARKS
i w
£l 2 -8 4 NATER CONTERT % ¥
- i
; g | _ Sl S O
1 H T T
. | i , i
| , Do ! !
.5 Groundlevel ; S 1 ; ; ;
p%%.&_!\__ = . 5 i : ;
5932 Topscil . ; ! E i ]
Y| Clayey-silt with eand 1] : | ! o !
and occasional gravel. ||} ! . : ot i |
A i i : |
. ’ 1 N 13
1 ng | D s
Dense to very dense- : |4 1 Bs 168 \ ! ; ) ;
Wn. ! ; o' A :
593’0 Brown Pl A 2 &8s >10ﬂ - { :f" — i
7.5 * ! i
! H ! ] i
: ‘ S 590 : f !
Silty-fine sand with °|. ; |
occasional gravel. | 55 2100 ¢ i
; § P i |
i i
Very dense-Brown. ) : ; % o i
' i !
' 4 S5 100 ,
1 . !
! 580 , ‘
: ¢ ! £ o) 1
28,0, - {75 55 3100 ! : !
M | . ! ; I -
X i H i !
: : | |
‘» b | Cod
. o ;
| b ! ;
i ! . ; ; i
! ‘ ! 570 ; ; i
' [ !
a a , !
; | ! |
| :
| ! b ! 5
! i I
; [ PR i
i ; ; :
! i
i ! ! i
H : i :
. L
3 3 i ; -
H i 3 i
: b ‘
H i 4
’: i }
,E H i E E
E é B
; | i l 3
! ! | ,
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DEPANTMENT OF HiGHWAYS - ONTARID
MATERIALS & RESSARCH DIVISION RECORD OF BOREHOLE NG. 7 FOUNDBTION SECTION
Josg b62-Fwl3 LOCATION 50! Rt. of Sta. 0400 e SRIBINATED BY G.M.
w P _293-61 soRiNG naTE May 7, 1962, suoep sy o BuKe
paTum _ Ceodstic 30REHOLE Typg Washboring - BX Casing & Cone pengtration. .. ecwep By G.H¥.
s0'L PROFILE SAMPLES | DYNAMIC PENETRATION RESISTANCE Thoue wimT wi
: g e f el w ewx«&%/ FoozO % FRRBT) ] PLASTIC LiMIT P -
1 8t 8 & i . ‘ |} WATER CONTENT —W x
| CE e S w Y [SHEAR STRENGTH P.SF, ’ “p w 20
ELEV.! woowo~ P w ot 2z
CEPTH | DESCRIPTION -8 - ol > @ | REMARKS
i H w
g £z 8 g ! WATER CONTENT % ¥
| : @l ; , 0 20 30 P.C.F.
i ! | ' i i
; ! ! E : ’ :
| H ! | :
H . H : H | j i
4 1 ; : ;
5988 | Topsoil , % Py , f | g
1.0 . | | 4 : i
77 ! Clayey-silt with eand |41 | I ; - i
and occasional A ! oo i i ' i
gravel. \ | L '
H e s ey S ! 1
Locse~Brown. ;‘/' 1 1SS 16 | : L
B TR AnE Cal ¥ i |
. i . i l
gles : i b | : 1
0 o P HE !
8.0 12 ss 35 1590 , L b
" 3 ~ i b . :
E 1?2 ““'—&—-J_MM ——t
Si1ty-fine sand with : |1 BESRES '
occasional gravel. ; S : : :
| SR
Very dense-Brown. 1 . . e
55 510 i
i . |
; S |
: : i 5 580 :
78.0 , NI ENEEStY ; : A ;
21.5 | End of borehole. i . ! ; i I .
H 1. i
i @ 1
H I B 1 :
T ; H H
i : !
| } ! i
§ | i P !
| R [ 0 P é A—
’ P ! |
| Lo ! :
; i | i
.
i ! .
| | o
P | Pl .
= ] Id
§ .
:
| : i .
—- i ' 4 '
i
N f
i t ‘
P !
|
| E
| - :
]
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81-4301

UEPANTMENT OF HIGMWAYS - ONTARIO ~ -
MATERIALS & RESEARGCH DIVISION RECORD OF BOREHOLE NO. 8 FOUNDATION SECTION
Jos 62"F'l‘3 LOCATION 50! 14, of Sta. 1400 S I MiiNATED BY Gv}t
WP 293-61 GORING DATE My 7, 1962, . e et e DMPILED BY ,B.H'K_, 5] ﬂ,«,m,,../;.‘,,k,_.._
oaTum Ceodstic - soresoLE Type _Washboring - DX Caeing & Cone ?enstrat;_ign‘. o “nECKED aY G.M.
= OYNAMIC PENETRATION RESISTANCE SLIQuUtD LM “L
i AMPLES “
SO PROFLE SAMPLES L, |elowsifoor | PLASTIC LIMIT oo WP N
5 : - 0 Lo éo 80 100 1 wateR CONTENT——w <
z & < g ['SHEaR STRENGT™ Ps ¢ T 7 “p . wi 392
ELEV. - w [ —— @ o
ELE DESCRIPTION 212 & o] > Wl HEMARKS
DEPTH « 2 i x ! w
cEl 2 5 WATER CONTENT Jo ¥
Y - : ‘ ) : ; 0 20 W Jecr
- i H | i ! T i ; | '
: H { i H ; :
L i | i H !
602,0 ' Groundlevel . i ] ! 1 2 . :
6078 | Topsoil = i i ! ; | ; i
1.¢ /’ i t L4600 . *
Clayey-silt with sand A i P ‘ :
. 1 and occzsional fine omsens}
gravel. Wy ; i )
% ‘—3—‘-—-35——?4“‘: i
Looge to usd. dense- | i , :
ﬁ%-g o . 2_ise | 52 -._,___’
- : 11113 : ss>100 ' [ Ot .o
Silty-fine sand with ° et :
occasional gravel i : : i
& B S 890 i
Very dense-Brown. ‘. : |
|| ‘
: g : ; [ .
585,5 . dila |ss >0 : | ! ,, .,
16.5 {'Bnd of borehole. ) : ' i ’ ’
: | S :
i . ' E
H i . . p
i B 1 E
i, H H ‘
: ; i : H
: oo i i ! ! .
; C P
| H S | ) 4 .
i f~ : Lo
i !
. i i- i
: 1 : : ;
! H : i +
i ' o :
: ) : : ’= *
! : : ; i
: ! e P :
. ! ;
! H H i i
| i L .
H 1 i
t b i :
' | :
| ! : : i : :
! ' i ! ! ! !
i i ! i 1
; . . : | | i . . ;
i i 4 ! :
; . | ; |
i i } i
. 5 : 3 i ‘
! Lo ? : i ' ,‘ .
i H i | i E
! : ! i !
i : ! ! : ;
i ! | | i !
: i : | i i
! ¢ H H : ; i . ‘
2 . i .
j ‘ ! % ; % i 1 : H
i H | ¢ h H i :
i | | o i i ! ; i i
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Hwy 404 — Steeles Avenue Rehabilitation Desktop Foundation Study
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Site Setting
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Hwy 404 — Steeles Avenue Rehabilitation Desktop Foundation Study
Toronto

Appendix C

Comparison of Foundation Alternatives
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