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Peto MacCallum Ltd.

CONSULTING ENGINEERS

FOUNDATION TECHNICAL MEMORANDUM
For
Queen Street EBL Overpass, Highway 401
MTO West Region 59 Structure Rehabilitations
Contract 7, GWP 3084-11-00
Geographical Township of Tilbury North
Kent County, Ontario

1. INTRODUCTION

The Foundation Engineering Services for the present project involve the detail foundation
investigation and design for the rehabilitation of 59 structures in MTO West Region along
Highways 4, 6, 401, 402 and 403. Ten (10) Group Work Projects (GWP’s) are contemplated to be
completed between 2014 and 2020.

This technical memorandum summarizes the factual results of geotechnical data based on the
review and compilation of existing subsurface information from relevant reports in the MTO
GEOCRES Library for the Queen Street East Bound Lanes (EBL) Overpass. The Foundation
Engineering recommendations from the existing overpass foundation reports are summarized with
reference to the “Canadian Highway Bridge Design Code” (CHBDC) and follow in general the

“Guidelines for Professional Engineers providing Geotechnical Engineering Services”.

From the Minutes of Meeting Report, dated July 24, 2014, it is understood that rehabilitation of the
overpass structure is anticipated and that the rehabilitation will be completed in a single stage using

median crossovers.

The purpose of the Technical Memorandum is to summarize the subsurface and groundwater
conditions and foundation recommendations based on available reports at the bridge location for the

design project team’s reference.

The elevations in this report are expressed in meters, unless otherwise noted.

165 Cartwright Avenue, Toronto, Ontario M6A 1V5
Tel: (416) 785-5110 Fax: (416) 785-5120
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2. PROJECT SITE BACKGROUND AND GEOLOGY

The Queen Street Overpass on Highway 401 is located in the Geographic Township of Tilbury North,

Kent County, Ontario. A key plan is shown in Figure 1.

The existing overpass is a single span reinforced concrete rigid frame structure that carries two lanes
of Highway 401 Eastbound traffic. Currently, there is a residential community south of the overpass

structure and at the north of the structure there is mixed industrial and agricultural developments.

Physiographically, the site is located on the Essex Clay Plain of the St. Clair Clay Plain, which
consists of a flat and relatively deep deposit of typically very stiff clayey silt and silty clay till. The
bedrock underlying the Highway 401 alignment throughout the Geographical Township of Tilbury
North comprises mostly of the black bituminous shale of the Kettle Point Formation containing grey

shale and shale with limestone bands of the Hamilton Formation.

3. SOURCE OF INFORMATION

The following foundation report and drawing, appended in Appendix A, were available for review and
provided information for the bridge structure, subsoil information and original foundation

recommendations.

1. Foundation Report on Highway 401 Line ‘B’ & Queen Street Crossings at
Tilbury, Lot 22, Con. IV, Township of Tilbury East & North, W.J. F-59-2,
W.P. 161-58, Materials and Research Section, Department of Highways
Ontario, June 22, 1959. GEOCRES NO. 40J08-002.

2. General Plan - Tilbury North Township Bridge No. 1, Queen St. Overpass,
WP 161-58, TWP 105-51-1-1A, Department of Highways Ontario, dated January
1960.
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4. SITE RECONNAISSANCE

As part of the current foundation engineering assessment study, a site reconnaissance of the
Queen Street EBL Overpass (Photograph 1) was carried out on October 20, 2013. A photographic

record of the site visit is attached in Appendix B.

The adjacent slopes of the abutments were observed to be vegetated and were restrained by
retaining wall structures (Photographs 2 and 3). No erosion of the slope faces was observed. No
obvious major cracks were observed on the abutment walls except for some minor cracks. Open
weep holes were observed in the abutment walls (Photographs 2 and 3). Concrete deteriorations
and rebar exposure was observed on the wingwalls, deck and barriers, which will require

rehabilitation.

5. PREVIOUS FIELD INVESTIGATION AND SUMMARIZED SUBSURFACE CONDITIONS

The site is located on Highway 401 in the Geographic Township of Tilbury North, Ontario. The
general subsurface conditions presented in this section are based on the Foundation Report,
GEOCRES 40J08-002, dated June 22, 1959.

The foundation report includes the borehole location plan (Drawing No. F59-2A), Record of Borehole

and Penetration sheets (1 to 4) and summary of the Field and Laboratory tests.

The subsurface investigation was carried out in the period between January 5 and 16, 1959. The
investigation comprised three boreholes, 1 to 3, including adjacent dynamic cone penetration tests
(DCPT) and one separate DCPT, test hole 4. An additional borehole was completed adjacent to
borehole 3 to confirm similar subsoil conditions; however, the borehole log for the additional

boreholes was not presented in the report.

The field investigation was carried out by a standard diamond drill adapted for soil sampling. Wash
boring procedures were followed and samples were recovered at 1.5 m depth intervals. Samples
were obtained using 50.8 mm (2 in.) I.D. thin walled Shelby tube samplers or 50.8 mm (2 in.) O.D.

split barrelled spoon samplers.
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The three boreholes were drilled between 12.6 and 14.2 m. The DCPTs were advanced to 6.3 to
10.7 m, where either the DCPT was terminated or met refusal. An additional borehole was
investigated adjacent to borehole 3 to confirm similar subsoil conditions; however, the borehole log

was not presented in the report.

In summary, a surficial layer of topsoil over hard to very soft silty clay layer was encountered at the

site location.

Topsoil

A 300 mm thick surficial frozen topsoil layer was encountered in the three boreholes which extended
to elevation 176.5 to 176.6.

Silty Clay

Below the topsoil layer hard to very soft silty clay deposit was encountered in the three boreholes at
0.3 m, elevation 176.5 to 176.6. The silty clay extended to borehole termination depths 12.6 to
14.2 m, elevation 162.8 to 164.1. The consistency of the silty clay diminished with depth in the

boreholes. The silty clay stratum could be divided to two parts.

The upper 7.6 m silty clay was believed to be desiccated, resulting in higher stiffer condition than the
silty clay encountered at depth below 7.6 m. The upper 3.7 to 4.3 m silty clay was subjected to
oxidation giving its brown color. The color changes to predominately grey below the oxidized layer.
Laboratory shear strength tests obtained an average 95.8 kPa (2000 psf), representative of the upper
7.6 m silty clay layer. Further, the layer appeared to be saturated and preconsolidated, which was
confirmed by the consolidation test results. The coefficient of volume compressibility was
7.3 x 10° m?/kN (0.007 sq.ft/ton) and the coefficient of consolidation was 0.013 m?/day (0.14 sq.ft/day)
for the upper 7.6 m silty clay layer. N values recorded ranged between 9 and 45 which represent the
consistency of stiff to hard for this portion of silty clay, however, the N value of 9 was mostly recorded

in the boundary of upper portion with the lower one.
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This upper silty clay contained approximately 54% clay, 23% silt, 17% sand and 6% gravel sized
particles. The Atterberg liquid limits ranged from 25.0 to 35.7 and plastic limits ranged between 14.2
and 18.7 for the silty clay samples. The plasticity index ranged from 10.7 to 16.3. The Atterberg liquid
and plastic limits averaged 30 and 18, respectively. The unit weight of the upper silty clay samples
varied from 19.6 to 20.9 kN/m>. Moisture content determinations ranged from 15.1 to 22.8%. The
average unit weight and moisture content for this upper silty clay were approximately 20.3 kN/m* and

20%, respectively.

Below 7.6 m, typically soft to stiff silty clay stratum was encountered. This softer stratum was
explored to a depth of 23.5 m, elevation 153.3, in the additional borehole adjacent to borehole 3.
Laboratory shear strength tests showed that the strength decreases with depth and reaches a
constant of 38.3 kPa below about 11.3 m, elevation 165.5. The compression index obtained was 0.16
and coefficient of consolidation was 8.1 x 10 m%day (0.0875 sq.ft/day), indicating that the soil is
normally consolidated. N values in the lower soft to stiff silty clay stratum recorded typically ranged

between 2 and 10, with N values of 12, 16 and 14 recorded in boreholes 1, 2 and 3, respectively.

This lower silty clay layer contained approximately 55% clay, 22% silt, 17% sand and 6% gravel
sized particles. The Atterberg liquid limits ranged from 25.0 to 34.3 and plastic limits ranged between
16.9 and 18.9 for the lower silty clay samples. The Atterberg liquid and plastic limits averaged 30 and
18, respectively. The plasticity index ranged from 8.1 to 15.4. In-situ vane test shear strengths
obtained ranged from 88.1 to 26.8 kPa, diminishing with increasing depth. Further, unit weight of the
lower silty clay samples varied from 19.2 to 20.2 kN/m®. Moisture content determinations ranged
from 21.1 to 25.7%. The average unit weight and moisture content for this lower silty clay were
19.5 kN/m® and 25%, respectively.

Groundwater
Groundwater was not encountered in the three boreholes during and upon completion of augering.

The water level of Lake St Clair at the time of original investigation was at approximate

elevation 175.0.
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The groundwater table could not be established due to the impermeable nature of the silty clay
stratum. However, the moisture content determinations indicated that the the silty clay samples
recovered were fully saturated and that it was assumed the groundwater table was at or slightly

below the existing ground surface.

6. FEOUNDATION

6.1 Previous Foundation Discussions and Recommendations

Based on the field investigation and laboratory tests, the report recommended that spread footings
should be founded on the upper hard to stiff silty clay stratum at about elevation 175.0 (574 ft) or
below for a footing width of 2.2 to 3.0 m (7 to 10 ft). An allowable bearing pressure of 240 kPa (2.5
tsf) and a safety factor of 3 were recommended for the spread footings design. Based on the
borehole 1 to 3 elevations, it was inferred that footing at elevation 175.0 (574 ft), approximately 1.8 to
1.9 m below ground surface, would have sufficient earth protection from frost action. It was
recommended that the footing should not be founded below elevation 172.2 to avoid overstressing

and excessive settlement of the thick soft clay stratum.

It was estimated that the long-term settlements under the footings will be in the order of 150 mm
(6in.) as a result of the application of 240 kPa (2.5 tsf) abutment footing pressure and 172 kPa
(1.8 tsf) of approximately 8.5 m fill embankment load. Due to the slow rate of consolidation of the silty
clay, it was anticipated that a settlement of 76 mm (3 in.) would occur in the period of 50 years.
Differential settlement was estimated in the order of 25 mm (1 in.) to 38 mm (1.5 in.). Further, it was
anticipated that if a single span structure was considered then little differential settlement was to be
anticipated since the abutments would settle the same amount. However, if a multi-span structure
was considered, then the amount of differential settlement should be considered because the
footings under the centre pier would not be affected by the fill adjacent to the abutments causing the

differential settlement.

It was estimated that the maximum height of fill would be 8.5 m (28 ft) based on the original proposed

grade line of Queen Street. No approach fill stability problem was anticipated at the site location.
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It was inferred that the amount of seepage inflow during footing excavations will be of minor
quantities because water-bearing sand seams or artesian water conditions were not encountered
during the field investigation. No ground water problem was anticipated with respect to shallow
footing excavation.

Based on the drawing, titled ‘Tilbury North Township Bridge 1 - General Plan’, dated January 1960,
the footings were to be founded at approximate elevation 175.0 (574 ft). Further, it was indicated
that retaining walls were to be constructed to retain the adjacent earth slopes. The footing founding
elevation of the retaining walls was shown at approximate elevation 175.0. The original ground
slopes were shown to be cut back and were to be graded at 2H:1V at the bridge site location.
Drainage system was shown under the pavement in the drawing.

6.2 Assessment of Foundation Parameters

Based on the previous investigation and subsurface conditions encountered, the following table
summarizes the foundation design parameters that were recommended in the previous report and
the updated geotechnical reaction at SLS and factored geotechnical resistance at ULS are provided.

FOUNDATION DESIGN PARAMETERS

Previous Equivalent Limit Limit State DeS|gn_VaIues
Previous State Design Values Updated to cu_rreng industry
Elevation Safe practices
Foundation and of Bearing SLS ULS SLS ULS
Type Footings Resi Geotechnical | Geotechnical | Geotechnical | Geotechnical
esistance : ) : )
(m) (tsf)l Reaction Resistance Reaction Resistance
(kPa) Factored (kPa) Factored
(kPa) (kPa)
East Abutment
on Spread
Footing
(513;2-]90 2.5 240 360 350 525
West Abutment
on Spread
Footing

Notes: 1. Working stress design values. The Ultimate Limit State design values are based on the working stress.
No field verifications were made.

2. Resistance Factor = 0.5 for shallow foundation (CFEM 4" edition)
Assumed Factor of Safety is 3 (CFEM 4" edition)
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The seismic site coefficient for the conditions at this site is 1.0 (soil profile Type 1, Canadian Highway
Bridge Design Code (CHBDC) 2006 Edition, clause 4.4.6). The bearing resistance for inclined loads
should be reduced in accordance with the requirements of clause 6.7.4 of the CHBDC. The
foundation frost penetration depth at the site is 1.2 m according to OPSD 3090.101.

7. DISCUSSION

The Queen Street EBL Overpass on Highway 401 is located in the Geographic Township of Tilbury
North, Kent County, Ontario. The existing overpass is a single span reinforced concrete rigid frame

structure that carries two lanes of Highway 401 Eastbound traffic.

From a geotechnical point of view, at the present time, foundation work for the Queen Street EBL
Overpass structure is not expected provided that the dead load on the overpass does not increase or

decrease by more than 10%.

It is understood that rehabilitation of the bridge structure is anticipated and that rehabilitation will be

completed in a single stage using median crossovers.

Further, it is suggested that the weep holes in the abutment walls should be maintained and cleaned
at a regular basis to prevent any clogging of the holes. Regular maintenance of the weep holes will
keep the water flowing from behind the abutment walls and will mitigate hydrostatic pressure to build-

up behind the abutment and retaining walls.
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8. CLOSURE

This Technical Memorandum was prepared by Mr. Nazibur Rahman, P.Eng with the assistance of
Mr. Mansoor Khorsand, EIT and was reviewed by Mr. Robert Ng, PhD, P.Eng. Mr. Brian R. Gray,
MEng, P.Eng., MTO Designated Principal Contact conducted an independent review of the report.

We trust this memo is sufficient for your immediate needs. Please do not hesitate to contact us if you
have any inquiries and/or comments.

Yours very truly,

Peto MacCallum Ltd.

A.N. RAHMAN

100189818

Nazibur Rahman, P.Eng. Robert Ng, MBA, PhD, P.Eng.
Project Engineer, Geotechnical Services Senior Project Engineer

Brian R. Gray, MEng, P.Eng.
MTO Designated Principal Contact

NR/RN/BRG:nr-mi-jk
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TABLE 1

LIST OF STANDARD SPECIFICATIONS REFERENCED IN REPORT

DOCUMENT TITLE

OPSD 3090.101 Foundation Frost Depth for Southern Ontario

Table 1, Page 1 of 1
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Figure 1 — Key Plan

Queen Street Overpass EBL o
Site 6-51-1 =

Middle L'ine —




Foundation Technical Memorandum

Queen Street EBL Overpass, MTO West Region 59 Structure Rehabilitations
Highway 401, Site 6-51-1, Contract 7, GWP 3084-11-00, Index No.: 233TMEM
PML Ref.: 13KFO06E-Q, June 17, 2015

3

APPENDIX A

Foundation Report at Queen St. Overpass (GEOCRES 40J08-002)

General Plan— Tilbury North Township Bridge No. 1, Queen Street Overpass,
dated January 1960
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DEPARTMENT OF HIGHWAYS

Memo to_¥r. A. M. Toye, Date _June 22, 1959,
Bridge Engineer, Subject_Re: FOUNDATION REPORT -

From Materials & Research Section, W.P. 161-58 - W.J. F-59-2.

Attention: Mr., S. McCombie,

Hwy. 401 Line 'B' & Queen Street Crossing,
at Tilb

ury, .
Lot 22, Con. IV, Twp. of Tilbury E. & .

Enclosed herewith is our report on the subsoil con-
ditions existing at the above noted site., The field work
consiste” ,f three sampled borings carried out to a maximua
depth ot 77 feet. The subsoil stratigraphy consists of a deep

il' deposit of lacustrine, silty clay containing a minor percentage
i of fine to medium gravel, The upper 25 feet of this deposit
was found to be in a stiff, preconsolidated state, The lower
zone of the deposit was found to be normally consolidated.

The stiff consisteney of the upper layer is the result of desi-
ce: “ion and oxidation. ’

For your convenience, the principal recommendations
outlined in this report, are summarized as follows:-

(1) Spread footing support can be obtained at a shallow depth
at this site. A safe permissible bearing capacity of
2 1/2 tons/sq. ft. can be applied at or below elevation
574% (1.e., six feet below ground surface),

(2) Settlement resulting from the consolidation of tie sub-
soil due to footing and embankment loads at the abutment
location, has been estimated as six inches. Movement of
the order of three inches can pe expected within the first
fifty years, If a single-span structure is to be used,
differential movement should not exceed one ineh,

cont*d, /2 .,.
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Reconmendations: (cont'd.) ...

(3) If a multi-span structure is decided upon, the general
layout should be revieswed by the Foundation Section to
determine the magnitude of differential settlement ex~
pected between abubment and adjacent pilers,

()  The subsoil has sufficient strength to safely support
the proposed embankment loadings.

(5) Ground water conditions are such that no problems need
be anticlipated with respect tc excavations for footings.
Ho artesian conditions were ..oted in any of the borings.

If any questions arise with respect to the contents
of this report, please contact our office.

LGS /MdeF L. G, Soderman, B
Enos. PRINCIPAL FOUNDATIONS & S0ILS ENGINEER.

cc: Messrs., A. M, Toye
H. A. Tregaskes
D. G, Ramsay
H., Orlando
G. U, Howell
J. Roy
Dr. P. Karrow

Foundation Section.

Gen., Files,
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Pistributien:
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INTRODUCTION:

Fresented in this report are the results of a subsoil
investigation carried out at a structure locatien whers proposed
Hwy. 401 Line *B' underpasses Queen Street in Tilbury, Lot 22,
Con. IV, Township of Tilbury Bast & North (Station 359+23.96,
Prefile No., F~353%-9), This repert rontains the field and lab-
oratory findings and recemmendations for the foundatien of the
proposed strueture,

The fleld work commenced on Jan. 5, 1959 and was com-
pleted on Jan., 16, 1959,

DESCRIPTICR CF THE SITE & GEOLOGY:

The site and its surrounding areas are generally flat
farmlands presently under cultivation, At the time of the in-
vestigation, the area was covered by ice and snow,

Physiocgraphieally, the site under censideration is loec-
ated on the Essex Clay Plain of the St, Clair Clay Flains, in-
undated by Glaeial Lakes Whittlesey and Warren. According to
available geelozical information, these extensive plains eovering
& large areaa of South-Western Ontario, are covered by deep de-
posits of clay, underlain by limestone or shale bedroek, At this
zite, the upper zone of the elay stratum was found to be desie-
cated and exlsts in a stiff cemdition for a depth of approximately
25 feet,

eonttd, 1;2 'L
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DESCRIPTION OF FIELD & LABORATORY WORK:

Field work consisted of 3 sampled bereholes carried out
by & standard diamond drill adapted for soil sampling, Conventional
wash boring procedures were folloved and samples wers recovered
at depth intervals of ¥ feet, Samples were obtelned by msans of
2" 1.b, thin-walled shelby tube samplers or a 2% 0.D, split
barrelled spoon sampler, The &imensions of this spoon sampler and
the energy used in driving it eonferm te requirements of the
Standard Penetration Test., In addition, dynsmic cone penetration
tests adjacent to esch sampled berehole, one separate dynamie
cone penetration test and in-situ vane shear tests were carried out.
Immediately after the investigation, an additional boring was made
adjacent te B.H. Ho. 3 to eenfirm the similar subsoil eonditions
that were encountered in other sites recently investigated in this
area. Borehole log feor this additional boring is not prousented
in this report and has been kept for reference.

Upon reeeipt in the laboratory, ssmples vere visually
examined and ldentified, Routine index tests were performed on
selected representative samples. Laboratery test resulis have
been presented in the borehcle logs and detalled in tabular form,

The location plan and subscil profile are presented in
Drawing Neo, F-59-2A.

SUBSCIL CORDITIONS:

Subsoll conditicns at this site are similar to other sites
recently investigated in this area. Reference to the borehole
logs shows that the site is underlain by a stiff siliy elay crust
followed by the thiek stratum of soft to medium silty elay.

eant'd. /3 s
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SUBSOIL CONDITIONS: (cont®d.) ...

In each of the sampled borsholes, the frozen tepseil
was found to be underlaln by a 25*foot stiff crust of silty eclay
extending from Elevations 580' to %55!', Underneath the stiff
crust the stratum of soft to medium silty elay was encountersd,
This stratum was explored to & depth of 77 feet below the ground
surface {i.e, Elev, 503%) in the additional bering adjacent to

B,H, Fo, 3. In general, the seoil types encountered are as follows:-

1. Stiff Silty Clay -

The stiff condition of thls upper crust is believed to
be the result of desicecation. The upper 12' te 1k' has been sub~-
jected teo oxidation resulting in its present browmish celour,
Below the oxidized zone the colour is predeminantly grey. The
material contains spproximately 23% silt, 17% sand and 6% fine to
medium gravel throughout, The average unit weight and moisture
content were found to be 130 p.z.f. and 20%, respectively. Liguld
and plastic limits averaged 30% and 18¢, Laboratory shear strength
tests show an average of 2000 p.s.f. to be representative for the
25-ft, layer. #udging from its moisture content and Atierberg
limits, the stiff silty clay appears to be saturated and precon-
solidated. This is borne out by the consolidation test results,

2. Soft to Medium S5ilty Clay -

Underneath the stiff clay crust the thick stratum of
soft to medium silty cls was encountered., The colour is pre-
dominantly grey. It contains approximately 224 silt, 17% sand
and 6% fine te medium gravel throughout. The average unit weight

econt'd, /1" see
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SUBSOIL CONDITIONS: (eont'd.) ...

2., Seft to Medium Silty Clay - (eent'd.) .,.

and moisture centent were found to be 125 p,e.f, and 254,
respectively, Ligquld and plastie limité averaged 30 and 18¢,
Laboratory tests show that the shear strength of the silty clay
decresses with depth and reaches a gaﬁstaat value of 800 p.s.f.
belov approximately Elev, 543', A plet ef sheer strength versus
depth has been presented ard is ineluded in this repert under
Appendix I, The silty clay is fully saturated and laberatory
ecnsolldation test results indicate that it is normally conselidated,

Laboratory and fisld test resulis have been summarized
in Table No, I, and are inecluded in this report under Appendix I,

WATER CONDITIOES:

Ho ground vatsr was encountered throughout the depths of
boring during the investigation, The water level of Lake St. Clair
is presently at approximately Elev. S7ht,

Due to the impermeable nature of the subsoil strata, it
was not possible te aecurateiy establish the e¢levation of the ground
water table during the boring programme, The samples obtained
were fully saturated, and the ground water table has been assumed
at or slightly below the existing ground surface. In view of the
fact that no water-bearing sand seams or artesian water conditions
were encountered during the time of boring, the amount of seepage

inflow during footing excavations will be of minor quantities, only.

conttd, /5 o
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FOUNDATION CONSIDERATIONS:t -

2 upper stiff clay ecrust is cempetent to previde
adequate foundation snppert for the proposed siructure, Laboratery
and field t:st resultz are such that spread feoting suppert can
be obtained in the stiff silty eclay at Elev, 574' or below. At
this elevation or below, for feotings of 7' to 10! im width, an
allowable bearing pressure of 2 1/2 t.s.f, incerporating a safety
faetor of 3, can be used for spread footing design. Footings
founded at Elev, 574* are believed te have sufficient protection
from frost action., To avoid overstressing and excessive settiement
in the thick stratum of soft clay, footings should gg%whe founded
below Blev. 565, iateialuhnabolly

Long-term settlements under the footings, as a result
of the applieation of 2 1/2 t,s.f. abutment footing pressure and
1.8 t.s.f. embankment load due to approximately 28 feet of fill,
have been estimated as of the order of 6 inches, This iz due ts
the fact that the stresses caused by the applied loads will in-~
fluence the thick stratum of soft to medium silty eclay for s
considerable depth, In view of the slow rate of consolidation
expected of clay, settlement will continue over several decades,
For a period of 50 years a total settlement of the order of 3 ineches
may be anticipated. Differential settlements may be taken as of
the order of 1" to 1 1/2", In view of the relatively uniform
subsoll conditions at the site, little differential settlements
of any consequence need te anticipated of a single-span structure

since each abutment will virtually settle the same amount, This

Emt'da /6 o




FOURDATION CONSIDERATIONS: ( CONT*D) ...

amount of settlement is signifiecant, however, for & ammlti-span
strueturs vhere centre piers are incorporated, since leng-term
differential movement between the abutment end the piers would
rogult due to the faet that eonsolidation of the footings under
the plers would be unaffected by the fill adjacent to the abut-
ments, It appears that if a multi-span design is contemplated,
consideration should be given te the amount of differential
settlement the structure ean tslerste.

Under the proposed grade line of Gueen Street, the
maximus height of £ill is approximately 28 ft. The subscil ean
safely support this smbankment loading, The proposed gradée line
of Hwy. 401 does not present any appreoach fill stability problenm.

No excessive seepags srobleams with respect to shallow
footing excavations are antieipated,

CORCLUSIOES & RECOMMENDATIONS:

(1) The site is underlein by a stiff elay corust folleowed by
deep deposits of soft te medium silty elay.

{(2) Subscil conditions are such that spread footing support ean
be obtained in the upper stiff clay erust at Elev. 574! or
below. At this elevation, or below, for footings of 7% to

10% in width, an allewasble besring pressure of 2 1/2 t.s.f.
can be used for spread footing design, Footings feounded

at Elev. 574" are believed to have sufficlent pretection
from frost action. To avoid everstressing and exeessive
settlement in the thieck stratum of soft elay, it is recom-
mended that feotings should not be founded below Elev. 565°,

eont?d, /? oes




CORCLUSIONS & RECOMMENDATIONS: (eont'd.) ...
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3)

4)

(5}

Leng-tern settlements under the footings resulting from the
application of 2 1/2 t.s.f. footing pressure and 1.8 t.s.f.
embankment load, over a peried of 50 years have been estimated
as of the order of 3 inches. Differential settlement may be
taken as of the order of 1" to 1 1/2"., In view of the
relatively uniform subscil conditions at the site, little
differential settlements need be antieipated of a single-span
structure since each abutment will virtually settle the same
apount. If a multi-span design is contemplated, consideratien
ghould be given toc the amount of differential settlement the

structure can telerate,

The propesed grade line of either Queen Street or Hwy. 401
presents no appreach fill stability preblems,

Fo ground water problems with respeect to shallow footing

excavations are sntleipated.

AL

A. K. Loh,
FOUNDATIONS BNGINEER.
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SUMMARY OF FIELD & LABORATORY TESTS wp 161-58
HOLE | SANP SAMPLE PENET'N | MOIST. {PLAsTIC| LiouiD | suEAR UNIT
NO. NO. CEPTH MATERIAL DESCRIPTION RESIST. CONT, LimMIT LIMIT ISTRENGTH| WEIGHT REMARKS
(FEET) BLOWSFT “ “, 1 ps.i pef.
1 | TrY} 5'-7 3tiff brown silty clay 37 Li&l 18.7135.7| 2880 |129.0
T2} 10'-12¢ " " " " L5 n2.61 - - | 2430 127.0 Aporoximately 6% fine to
T3 | 15'-17' |3tiff grey silty clay 1, R2.31 17.5131.6 - i25.0 [ medium gravel through-
TLF 19'—21‘ n " " " g 22-8 16.8 2939 - 125.7 Out !
T5] 23'-25' [Medium grey silty clay - R2.7 1| 1k.7:23.0 - 124.9
T6| 27'-23? " " " n 12 R2.5| - - -  [124.0
T71 31v-33" n L " n 6 - - - - -
T8 35!__371 " 14 " i 9 - - - - -
Tg hBi_hS? p14 i n " 7 - - - - -
S10! 457-146'6"Soft to med. grey silty clay 2 - - - - -
2 TL} 5'-7° 3tiff brown silty clay 15 -~ - - - -
T2{ 10'-12' n n n n : 4037 08.6| 17.433.7 3380 128.5 Approximately 6% fine to
T3] 15'-17' [Stiff grey silty clay : 21 Q5.1 14.3:25.0| 2550 {132.0 medium gravel through-
T4 19°-21" n " n " 16 19.7 | 1lb2:29.6] - - out
T51 23'-25' [Medium grey silty clay , 18 po.81 - - - [126.0
T6| 271-23" n " " " 16 RL.1] 16.9i25.0 936 [127.4
T71 31133 " n n 1w 9 - - - - -
381 35'-3616"| " " " " 10 - - - - {130.8
39| LO'-416" " " " " 9 - - - -  1122.4
3 | 351] 5'6-7' |Stiff brown silty clay 14 R1.3{ - | - | 2620 129.0 !
321 1016712 " i n n 18 8.2 16.4429.21 3120 1133.0 Approximetely 7% fine to
531 15'6"-17'|3tiff grey silty clay 11 p0.8117.229.8} 1770 131.0 medium gravel through-
SL i 19'6".20% ¢ " " " 9 RPl.Lij - - | 1520 1130.0 out
551 2316m-25" |Medium grey silty clay 9 R1.91| 174:23.7] 1060 |129.0
S6| 271626, " " n " _ 6 R2.3| - - 994 |128.5
371 31tén-337t m " n n 10 R3.3| =~ - 850 [127.1
381 4O0'-411€" ¢ n " " 14 R3.11]17.428.9| 865 (126.5
T9| 45'-47' |[Soft to med. grey silty clay 11 R5.7( - - 388 |125.5
TI0} 501'-52" n "ron " " " 11 R5.6| - - 504 |[124.5
T1} 55'-57° T n 0 " " " - R5.1 ! 18.9134.3| - |l24.5
T12 65'-66' |Soft to med. grey silty clay - - - - - -
-} with med, sand layers o
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Jo F-53-2
SUMMARY OF FIELD & LABORATORY TESTS z
w.p _161-58
HOLE | SAMP SAMPLE PENET'N MOIST IPLASTIC] LIQUID SHEAR UNIT
NO. DEPTH MATERIAL DESCRIPTION RESIST. CONT, LIMiT LIMIT (STREMGTH; WEIGHT REMARKS
FEET) BLOWSFT 7 “ s osi. p.cf
S13] 75177 3oft to med. grey silty clay
with sand layers 18 - - - -
2371 Stiff grey silty clay - - - - 1760 | —= |}
38t " n 1 n - - - - 1840 - )
L3' " f " " - - - - 1280 - } In-situ vane te Sjta. ¢
K 3oft to med. grey silty clay - - - - 560 - 1)
58 t4n ] i ] [ " % - - - - 72@ - )

Note: Labpratory test results of B.H. No, 3 presented werei:a%en fr

bm an additional boring
adjhcent toc B.H, No. 3.

Tl denotes thin-walled shelby pamples.
S1 denotes anlit spoon sample.

Congolidation| characteristics:-

!ﬂepth 01-25' :-|GCoefficient of volume compressjibilitny
: Coefficient of consolidation

e

.P07 sp.ft./ton.
14 sh.ft./dsy.

16
.D875 Bq.ft,/day ‘
ubmerged uniit weight x depth
nprmal’lr comsolidated)

Coefficient of consolidatfion

0

0

f 5epth 25% & belbw :- Compression index 0
‘ 0
Preconsolidation pressaure ?
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SAMPLER HAMMER WT 25¢____LBS.

INCHES

COMPILED BY:S. CHECKED BY V.0,

DATE BORING

FORM 034&-18 ' % HDR
DEPARTMENT OF HIGHWAYS -  ONTARIO
MATERIALS & RESEARCH BRANCH = FOUNDATIONS SECTION - DOWNSVIEW
OFFICE REPORT ON SO!L EXPLORATION
DRILL R|Gj_9:_@. e w . UPERATION.BORE & PEMEIRATIONJOB. F-59-2 = WPRI161-58  BORING 3 _ STA.LQ+55 437
CASING_BSX _ _ (standard samplers to fit unless noted ) DATUM GEODEYICc . __ . _ DATE REPORT_FER. 1955 _ _

V - INSITU VANE SHEAR TEST
M - MECHANICAL ANALYSIS

U - UNCONFINED COMPRESSION
Qe TRIAXIAL CONSOLIDATED QUICK WT -WATER TABLE N SOIL
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Q ~ TRIAXIAL QUICK
S - TRIAXIAL SLOW
WL -WATER LEVEL IN CASING CA.- CASING

T~ UNIT WEIGHT

K-PERMIABILITY
C - CONSOLIDATION

SAMPLE

C.S.~ CHUNK
DO. - DRIVE OPEN
DF - DRIVE FOOT VALVE

TO. - THIN WALLED OPEN
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PS -PISTON SAMPLE
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Site Photographs
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Photograph 1: Looking north at the Queen Street Overpass EBL structure from about
200 m south of the overpass on Queen Street North. (October 20, 2013)

Photograph 2: Looking at the east abutment of the structure from northwest corner of
the structure. The north and south slopes adjacent to the east abutment were
vegetated with no signs of erosion. The slopes were retained with retaining wall
structures. Weep holes were visible coming out the abutment and retaining walls.
(October 20, 2013)
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Photograph 3: Looking northwest at the west abutment wall of the structure from the
southeast corner of the structure. The north and south slopes adjacent to the west
abutment were vegetated with no signs of erosion. The slopes were retained with
retaining wall structures. Weep holes were visible coming out the abutment and
retaining walls. (October 20, 2013)
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