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ABSTRACT

A subsurface investigation was carried out by Golder

Associates for the Ministry of Transportation and Communications
at the site of a proposed overpass bridge on Highway 427 at
Steeles Avenue in Etobicoke, Ontario.

The borings indicate that the site is underlain by very stiff
to hard clayey silt till overlying very dense sand deposits.
The sand deposits are in turn underlain by hard grey silt till.
The static groundwater level is at a depth of about 7 metres
below ground surface within the sand.

Several foundation alternatives are available, including
spread footings, piles, and caissons, within the natural
ground. Abutment footings may be placed on compacted granular
£ill within the proposed approach embankments.

Golder Associates
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1.0 INTRODUCTION

Golder Associates have been retained by the Ontario Ministry
of Transportation and Communications to carry out a foundation
investigation at the site of a proposed overpass bri&ge at
Highway 427 and Steeles Avenue in Etobicoke, Ontario.
Authorization for the investigation was received in a letter
dated February 2, 1982 from the Hon. James Snow, Minister of
Transportation and Communications.

The purpose of the investigation was to determine the subsurface
conditions at the site and based on an assessment and inter-
pretation of these data, to provide engineering recommendations
for the geotechnical aspects of the design of the foundations
for the proposed structure and the approach embankments.

The field investigation was carried out and this report was
prepared in accordance with the terms of reference outlined
in Golder Associates proposal letter dated February 2, 1982
to Mr. M. S. Devata, P. Eng., Supervisory Engineer in the
Soil Mechanics Section, Ministry of Transportation and

Communications, Downsview, Ontario.

Golder Associates
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2.0 SITE AND PROJECT DESCRIPTION

The details and requirements of the project were provided
during a meeting between Messrs. M. Devata and T. Kazmierowski
of the Ministry of Transportation and Communications, and
Messrs. F. Heffernan and M. Tanos of Golder Associates on
January 27, 1982. Additional details were provided on a
drawing titled "Highway No. 427 Over Steeles Ave., Preliminary
Site Plan" dated November, 1981 (Dwg. No. X-81197-G3 by
Proctor & Redfern Limited).

The project site is located on Steeles Avenue between

Highway No. 27 and Highway No. 50 on the boundary between

the Borough of Etobicoke and the Town of Vaughan (refer to

Key Plan on Dwg. 1538004-A. The existing topography around the
site is flat and level. The land is clear of vegetation and

is currently in use as farm land. At present, Steeles Avenue
is a 2 lane paved roadway with narrow gravel shoulders and

side ditch drainage.

Tt is understood that at Site 37-1111, the proposed Highway
427 overpass across Steeles Avenue will be a reinforced
concrete twin structure with two span, semi-continuous
support across the central piers. Each structure will be
about 12 metres wide by about 50 metres long with individual
spans of about 22 metres. It is further understood that
approach embankments will be constructed on both ends of

the proposed overpass structure. The maximum height of

the embankments will be about 6.3 m above the existing

ground surface.
The preliminary design alignments of the overpass bridge and

foundations (abutments and centre pier) are shown on the
attached Dwg. 1538004-A - Borehole Locations and Soil Strata.

Golder Associates
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3.0 SUBSURFACE CONDITIONS

3.1 Site Geology

From a review of available geological references*, the site
is located in the Halton-Peel till plain which was spread
over the area by the advance and retreat of the Wisconsinan
ice sheet during the Pleistocene epoch (over 5,000 years
ago). The till plain occupies the area east of the Niagara
Escarpment and north of the Lake Iroguois shoreline., It
consists mainly of a bevelled till plain with a gently
undulating rolling surface and limited relief. 1In places
the till is overlain by thin deposits of varved clay.

Indications are that there are four till sheets present.

The uppermost material is described as s stony clay. The
£ill sheets are usually separated from one another by a bed
of stratified silt or sand of variable thickness. The middle
£ill is a grey to brown, dense sandy till up to 6 m thick.

The lowest till is a grey silty till which appears sandier
than the surficial till. Grey shale bedrock has been found
in the area at depths of 25 to 30 metres below ground surface.

3.2 Soil Stratigraphy

The detailed stratigraphy encountered in each of the boreholes
put down during this investigation is given on the attached
Record of Borehole sheets. It should be noted that the soil
boundaries indicated on the Record of Borehole sheets are not
exact planes of geblogical change but represent transitions

* Watt, A.K., "Pleistocene Geology and Groundwater Resources,
Township of Etobicoke", 0.D.M. Geological Report 59, 1968.

Hewitt, D.F., "Industrial Mineral Resources of the Brampton
Area", 0.D.M. Industrial Mineral Report 23, 1969.

Chapman, L.J., and Putnam, D.F., "The Physiography of
Southern Ontario", Ontario Research Foundation, 1966.

Hewitt, D.F., White, O.L., "Industrial Mineral Resources
of the Bolton Area", 0.D.M. Industrial Mineral Report 30,

1969.

Golder Associates
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from one soil type to another. Conditions will change between
boreholes. The locations of the boreholes and stratigraphic
sections showing the inferred subsurface conditions are given

on the attached Dwg. 1538004-A. The results of laboratory testing

carried out on representative samples are given on the Record
of Borehole sheets and on Figures 1 to 5 inclusive.

3.2.1 Silty Clay Till

Beneath about 150 mm of topsoil, a mottled brown and grey
silty clay till was encountered in all the borings, to
depths of 2.9 to 4.3 metres below ground surface. The till
is generally well-graded and contains sand as well as
inclusions of rounded medium to fine gravel (see Figure 1).
Towards its base, the stratum contains a higher proportion
of sand. 'N'* values of 21 to 57 were measured in the till
indicating the soil to be very stiff to hard.

The measured water content of the clayey silty clay till ranged
from about 20 percent near the ground surface to about 10
percent at depth. Based on the 'N' values obtained and the
correlations quoted by Terzaghi (1948)** and Hough (1969)***,

it is estimated that the undrained shear strength of the soil
is at least 200 kPa. The measured liguid limit of the material
varied between 30 and 21 percent and the plastic limit varied
between 18 and 16 percent. The plasticity index was found to
be between 5 and 12 percent. These values classify the soil

as inorganic clay and silt of low plasticity.

3.2.2 1Interbedded Silty Sand and Sandy Silt

In all the boreholes, the silty clay till stratum is underlain
by a 2 to 3 metre thick deposit of brown interbedded silty sand

* 'N' -~ Standard Penetration Resistance - Refer to Explanation

of Terms. ’
«%x Terzaghi, K. and Peck, R.B., "Soil Mechanics in Engineering
Practice", J. Wiley & Sons, 1948.

* &k ggg h, B.K., "Basic Soils Engineering”, Ronald Press Co.,

Golder Associates
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and sandy silt layers extending to depths of 5.2 to 6.7 metres
below ground surface. The layers are horizontal and their
thickness varies from 10 to 55 mm. The results of grain size
analyses carried out on samples of this deposit are shown

on Figure 2. 'N' values measured in this deposit ranged from
59 to 120 which indicate it to be very dense.

The measured water content of the sand and silt layers ranges
from about 2 to 19 percent. In boreholes 1, 3 and 4 the
static water level is below the base of the deposit and the
average water content is about 8 percent. In boreholes 2, 5
and 6, the static water level is within the deposit and the
average water content is about 16.5 percent.

3.2.3 8ilty Fine Sand and Sand with some Gravel

Beneath the interbedded silt and sand, a silty fine sand
stratum was encountered in all the boreholes. In boreholes

2 to 6, the fine sand extended to the bottom of the boreholes
at depths of about 9.5 and 11 metres below ground surface.

In borehole 1 the‘silty fine sand was found to be about

8 metres thick, extending to a depth of about 13 metres

below ground surface. In boreholes 4 and 6, a well graded
sand deposit with gravel was encountered below the fine sand
and this extended to the bottom of the boreholes. In bore-
hole 3 a similar material was present as a 1 metre thick

seam within the fine sand. The grain size distributions

of this fine sand and the sand with gravel are given on
Figures 3 and 4 respectively. The 'N' values recorded during
sampling were similar for both the fine sand and the sand with
gravel and ranged from 35 to more than 125 with an average
value of about 70. Several of the lower 'N' values are
considered to have resulted from disturbance caused by

upward seepage during sampling operations.

The measured water content of this very dense sand strata
ranged from 10 to 20 percent with an average of about 16

percent.

Golder Associales
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3.2.4 Hard Grey Till

Beneath the silty fine sand stratum in Borehole 1, a very hard,
grey silty clay till with some gravel and sand was encountered
to a depth of at least 21.5 metres below ground surface. The
grain size distribution of this soil is shown on Figure 1. A
400 mm thick seam of silty fine sand was found within the hard
till at a depth of about 20 metres below ground surface. The
'N' values recorded for this stratum were all greater than

100 per 225 mm of penetration, and the deposit can be described

as very hard.

The measured water content of the till was between 7 and 9
percent. The measured liquid limit and plastic limit was 24
and 15 percent respectively, for a plasticity index of 9.
The till can be classified as a clay of low plasticity.

3.3 Groundwater Conditions

Following completion of each borehole, piezometers were
installed in all boreholes except No. 5, to allow monitoring
of groundwater levels across the site. The details of piez-~-
ometer installation are given on the Record of Borehole

sheets.

The water levels in the piezometers were monitored on February
16 and 17 and March 1, 1982. The individual readings are
given on the attached Table 1. The stabilized groundwater
level within the confined sand strata was found to be at

about elevation 170 metres which is 5 to 6 metres below
ground surface. The piezometer in Borehole 1 was installed
within the hard grey till beneath the sand strata and the
measured water level was at about elevation 169.8 metres.
Seasonal fluctuations of the groundwater level should be

anticipated.

Golder Associates
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4.0 DISCUSSION AND RECOMMENDATIONS

The following discussion and recommendations are addressed to
the proposed overpass bridge structure as shown on the pre-
liminary site plan by Proctor & Redfern Ltd. for W.P. 153-80-04
(bwg. No. X~81197-G3, dated November, 1981). The proposed
overpass bridge will be a two span twin structure, with semi-
continuous support across the central pier. Each structure
will be about 12 metres wide by 50 metres long with spans of

22 metres. The approach embankments will be up to 6.3 metres
high.

This section of the report is for the guidance of the design
engineer only. Contractors bidding on or undertaking the

works should make their own interpretation of the factual
information provided, as it affects their proposed construction
methods, equipment selection, scheduling and the like.

4.1 Bridge Foundations

The natural soils found at the site are suitable for the
support of bridge foundations and approach embankments.
Depending on the most economical proportioning of foundation
dimensions and excavation reguirements, together with the
tolerance of the proposed structure to differential settle~
ment, various options may be considered. Bearing capacity

and settlement calculations have been carried out in accordance
with the current Ontario Highway Bridge Design Code (OHBDC).

4.1.1 Shallow Foundations
4.1.1.1 Spread Footings on Till

Spread footings for the abutments and/or the central pier
support may be placed on the very stiff to hard, brown
silty clay till. Figure 6 shows a plot of 'N' values
against depth. Below a depth of 1.2 metres, 'N' values
in the upper silty clay till are consistently higher than
30. Based on this (refer to Section 3.2.1), an undrained

Golder Associates
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shear strength of 200 kPa has been estimated for the deposit.
Assuming ratios of depth to width and width to length of 0.5
for the foundations, a factual bearing capacity at ultimate
limit states of 630 kPa can be used in design. It should be
noted that for the case of inclined loading, this value should
be corrected in accordance with the recommendations given in
the OHBDC.

In the case of abutments, the settlement and therefore the
bearing capacity at serviceability states Type II is dependent
on the settlements induced by the approach embankments. It
has been calculated that 6.3 metres high embankments will
induce a settlement of about 15 mm at the bridge abutment
location. Footings 2.5 metres wide, loaded to a net bearing
pressure of 400 kPa are likely to induce about a further

10 mm of settlement. For a net pressure of 400 kPa applied
at the base of abutment footings, the calculated settlement
is 25 mm. Therefore 400 kPa is the bearing capacity at
serviceability limit states Type II for the abutment founded
on the silty clay till. For the piers with no embankment
loading the bearing pressure at serviceability limit states
will be about double this figure and the ultimate limit

state criterion will govern.

At least 1.2 metres of soil cover must be provided to the
foundations for frost protection.

4.1.1.2 Abutment Spread Footings on Granular Fill

Spread footings for slab abutments may be placed on M.T.C.
Granular 'A' material compacted to 100 percent of standard
Proctor density. The existing topsoil and loose or disturbed
soil should first be removed from beneath the embankment area.
It is important that the native subgrade be prepared properly
and that the granular fill be placed and compacted uniformly.
A soil cover of at least 1.2 metres must also be provided

to the footings for frost protection. Figure 7 shows a
typical arrangement of a spread footing on compacted granular

Golder Associates
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fill. For the dimensions given, the factored bearing capacity
at Ultimate Limit States can be taken as 500 kPa. If the earth
£111 shown in the figure is specified as MTC Granular 'A’' or 'B'
compacted to 95 percent of the Standard Proctor Density, the
Ultimate Bearing Capacity at U}ltimate Limit States can be
increased to 800 kPa. As in the case of foundations on the till,
this capacity should be corrected for any inclination of load.

Settlement of abutment footings constructed within the
embankment will depend on the settlement induced by the embank-
ment plus that due to the load from the bridge. Using a
similar calculation to that carried out for the abutment
footings on till, the likely settlement at the abutment
location has been calculated to be about 35 mm. However,

in this case, some of the settlement due to embankment loading
will have taken place before the bridge is constructed. It is
estimated that the bridge will only experience about 25 mm
settlement. The settlement is not sensitive to the bearing
pressure applied and so design of footings should be based

on the factored bearing capacity at Ultimate Limit States.

4.1.2 Deep Foundations

1f the above bearing capacities are insufficient, then end
bearing piled foundations founded in the very dense, sandy
deposits underlying the brown silty clay till should be
considered. Due to the very stiff to hard nature of the
overlying till, a low displacement driven pile will be
preferable or, as an alternative, pre-augered case-in-place
caissons, founded in the sand above the water table, may be

considered.
4.1.2.1 Driven Piles

Pipe piles or steel H-piles with a width or diameter of about
300 mm can be founded on the very dense sand deposits below

a depth of 3 metres. The design factored pile capacity at
 Ultimate Limit States can be taken as 1270 kN. At the
serviceability States Type II, the pile capacity is 900 kN.
.For preliminary design purposes, an HP 310 x 110 H-pile section

will need to be driven to a final set of 20 blows per 25 mm
Golder Associates
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with a pile hammer energy'mf at least 40 kilojoules per blow.
Care should be taken to avoid overdriving.

4,1.2.2 Pre-augered cast-in-place Caissons

By augering through the very stiff till to a depth of 3 to

4 metres below ground surface, caissons can be cast in place
with the base resting on the very dense sand deposits. Due

to the cohesive nature of the upper till, the augexed hole
will probably not require a liner to prevent soil collapse
into the open hole. Furthermore, groundwater problems are

not anticipated provided the groundwater level within the

sand deposits is below the bottom of the augered hole. Prior
to placing the concrete, the soil at the bottom of the open
hole should be inspected by a gualified geotechnical engineer
to ensure that each caisson will be founded on the very dense
sand deposits. For caissons founded 1 metre into the dense
sand, the factored bearing capacity at Ultimate Limit States
is computed as 6 MPa. The bearing capacity at the Serviceability
States Type II is computed as 4 MPa for caissons up to 1 metre

in diameter.

4,2 Bridge Abutments

The bridge abutments can be supported on either:

a) deep foundations (piles or caissons) resting on the
very dense sand deposits at depths of 3 to 4 metres
below ground surface or,

b) shallow foundations (spread footings) resting on the
native undisturbed, very stiff upper till or,

¢) spread footings resting on compacted granular fill
(see Figure 7).

The most economical type of abutment is likely spread footings
on granular £ill, due to the minimal excavation regquirements.
At the abutments, the embankment f£ill will be sloped at 2
horizontal to 1 vertical down to the un@erpass grade elevation

Golder Associates
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or a retaining wall will be constructed. The retaining wall
backfill should consist of free-draining granular material
within the area bounded by a plane tising at 60 degrees to
the horizontal from a point 1.2 metres back from the wall at

its base.

Where the abutments are required to.act as retaining walls
the lateral earth loads will depend on the type and method

of placement of the fill materials. The following recommend-
ations are made in respect to the design of the abutment

retaining walls:

(i)’ Selected granular £ill, such as M.T.C. Granular
'B' should be used as backfill immediately behind
the structures. The granular £ill should be
placed in the wedge-shaped zone defined by a
60 degree line extending up and back from the
rear face of the structures' footings:

(ii) All granular f£ill should be compacted in 200 mm
thick 1ifts to 95 percent of the standard Proctor
dry density of the material. However, heavy com-
paction equipment should not be used behind any
structure within a lateral distance equal to the
current height of the f£ill above the base of the

structure.

(iii) Provided that the above criteria are satisfied,
and the abutments are less than 10 metres high,
an equivalent fluid pressure of 8 kPa/metre and
6.5 kPa/metre may be used to calculate earth
pressure at Ultimate and Serviceability Limit
States respectively if an outward deflection of
approximately 1/2 percent of the wall height can
be tolerated at the bridge bearings. If this
amount of deflection cannot be absorbed, then
fluid pressure of 10 kPa/metre and 8.5 kPa/metre
should be used for Ultimate and Serviceability
Limit States respectively. A coefficient of

Golder Associates
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friction equal to 0.4 may be assumed between
the concrete footings and the till. A bulk
unit weight of ZO.kN/mB'may be assumed for the
Granular 'B' backfill.

An adequate drainage system should be provided behind the
abutments to prevent build-up of hydrostatic forces. The
drainage system should include a properly designed filter to
prevent clogging of the pipes. Provision should be made to
allow cleaning or rodding of the pipes, should they become

clogged.

4.3 Approach Embankments

The topsoil and any loose surficial soil should be removed
from the area of the approach embankments. The embankment
f£ill should consist of clean, non-organic earth fill and
should be compacted to at least 95 percent of Standard Proctor
density in 1lifts not thicker than 200 mm. Provided the fore-
going is carried out, no slope instability or settlement
problems are anticipated. The embankment slopes should be
protected against runoff erosion.

GOLDER ASSOCIATES
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FIELD WORK

The present boring program consisted of six boreholes
(numbered 1 to 6) which were put down between February 12

and 16, 1982 at the locations shown on Sheet 1. A bombardier-
mounted CME-75 power auger (supplied by Atcost Soil Drilling
Inc.) was used with 175 mm diam. hollow-stem augers for all
boreholes. A total of 70 metres of sampled borings were put
down to depths of between 9 and 21 metres.

Soil samples were taken at 0.75 to 1.5 metre intervals of
depth, using a standard 50 mm O.D. splitubarrel sampler
advanced by a 63.5 kg weight falling freely over 0.75 metre

to determine 'N' values (blows per 0.3 metre penetration).
Details of the drilling and sampling operations are summarized
on the Record of Borehole sheets.

Piezometers were sealed into 5 of the 6 boreholes to allow
monitoring of groundwater levels across the site. The
remaining borehole was backfilled to the ground surface.

The field work was supervised throughout by a member of our
engineering staff who located the borings in the field,

cleared the site for buried services, directed the drilling
and sampling operations, and logged the boreholes. ‘

The borehole locations and ground elevations at the boreholes
were surveyed by Golder Associates. The elevations were
referred to Geodetic datum using BM E-1010 (Elev. 173.217 m)
located at the north end of the west concrete pier of the
bridge structure on Albion Road over the C.N.R. railway

tracks.

all soil samples were shipped to our laboratory for detailed
examination. Selected representative samples were tested for
grain size distribution while all samples were subjected to

a water contént determination. The test results are summarized
on the Record of Borehole sheets and on Figures 1 to 7.

Golder Asspciates
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TABLE 1

Monitoring of Piezometer Groundwater Levels

Borehole
NOH

Elevation of Water Level (metres)

Feb., 16,

1982 Feb. 17, 1982

Mar. 1, 1982

169.80

170.14

170.10

169.84

170.20

170.15

170.16

170.15

Golder Associates

169.56

170.08

170.06

170.07

170.15
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EXPLANATION OF TERMS USED IN REPORY

YN' VALUE: AN INDICATOR OF BUBSOIL QUALITY.
REGUIRED TO CAUSE A BTAKDARD 2
WEIGHING 14D FOUNDE,

YOR THE PENETHATION ACHIEVER.
DYNAMIC CORE PENETRATION TEST {GSA SID, A119,3):

OF 'AY BIZE DRILL RODS,
UNDISTURBED CROUKD.

SU1L QUALITY:

FALLING FREELY A DISTANCE OF 30 INCHES.
YR' VALUES CURRECTED FOR OVERBURDEN PRESSURE AKL DENOTED THUS F.

THE RLSISTANCE TO CONE PENETKATION 1§ MEASURED

3T 16 OBTAINED FROM THE STANDAND PENLTRATION TEST (CSA ETD. All9.1).
INCH 0.D, SPLYT-BARREL SAMPLEN TO PENETRATE 12 INCHES INTO URDISTURBED GROUND IN A BOKEHOLE WHER DRKIVEN BY A HAPMER

SPT "N’ VALUE 1§ THE NUMBER OF ELUNS

FOR PENETMATIONS OF LESS THAN 12 INCHES 'N' VALUES ARE INDICATED AS THE NUMMER OF BLOWS

SOILE ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITY.

CONTINUOUS PENETRATION OF A CORICAL STEEL FOINT (2" O.D. 60 CONE ANGLE) DRIVEN BY 350 FI-LB IMPACTS
AS IME RUMBER OF BLOWS FOR EACH )2 INCH ADVAKCE OF THE CONICAL POINT INTU IHE

m§!§z§m{ CORESIVE SUILS AKE DESCRIBED DN THE BASIS OF THEIR UNURAINED SHEAR STRENGTH A5 FOLLOWS:
| 5y tesm 0« 250 | 280 ~ 300 ]300 - 1000 |2000 ~ 2000|2000 - 4000] > 4000
VERY SOFF | S0IT FIRN STIFF  |VERY SILF |  #ARD
DENSENESS! CONESIONLESS SOILS ARE DESCKIBED ON THE BASIS OF SPT "H' VALUES AS FOLLOWS:
I'w o] o-s 5 - 10 10-30 | 30-50 § > 350
VERY LOOSE LOOSE COMPACT DENSE VERY UDENSE
ROCK QUALITY: ROCKE ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR $TRENGTH.
REGOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH DKILLED IN THAT CORING RUX,

HODIFIED RECOVERY:

UM OF THOSE RATURALLY FRACTURED CORE PISCES, 4"+ IN LENGTH EXPRESSED AS A PERCERT OF THE LENGTH OF THE CORING RUN,
ROCK, QUALITY DESIGNATION (RUQD), FOR MODIFIED RECOVERY,IS:

| rvm 025 25«5 | 5075 75 - 90 | 90 ~ 100
VERY POOR POGR FAIR Fop EXCELLENT
JOINTING AND_BEUDING:
SPACING 2" 2% - 1 -3 |3 > 10
JOLNTIRG VERY CLOSE CLOSE MOD. CLOSE WIDE VERY WIDE
BEDDING - | VERY rHIN THIN MEDIUM THICK  |VERY THICK
ABBREVIATIONS & SYMBOLS
LABORATORY TESTING FIELD SAMPLING
TRIAXIAL TESTS ARE DESCRIBED TN TERMS OF WHETHER § 5 SPLIT SFOON m
TREY ARE CORSOLIDATED  (€) OR KOT (I WS WASH SAMPLE 5
1SOTROPICALLY (1) OR NUT (A) & T SLOTTED TUBEL SAMPLE
AND SHIARED DEAINED (D) OF UNDRAINED () B S BLOCK SAMPLE k,
WITH FORE PRLSSURE NLACUREMENTS (BAK OVER SYMBOLS) €5 CHUNK SAMPLE ¥,
EG. CIb » CONEOLIDATEL 1807P0PLC LIDRAINED T W CIHINALL OPEN .
TRIAXIAL WITH PURL PRESSURF MEASUREMENT TP THINUALL PISTOK P
UXLESS OTEEPWISE SVECIFIED 1% REPORAT ALL TESTS 0 & OSLEREFRG SAMPLE ) i
ARE IN COMPRESSION F S FOIL SAMPLE w
R C  POCK CORE )
PE T.W, ADVANCED HYDRAULICALLY
PM TN, ADVANCED MANUALLY P CL AL
Dy
3,1
INDLY_#ROFLRTIES STRENGTH PARAMETERS
Y UHIT WEICHT OF 501 (EULY DENSITY) o ANGLE OF LHEARTNG RESISTANCE
Y, NIt WEIGHT OF WATEE i PEAK SLEAR STRINGTH
Yy {¥17 LEY WRIGHT OF S0IL (LRY BENSIYY) T RESIDUAL LEEAR STRLNGTH
Y UNIT WLICHT OF SUEMeHGED SOIL € COMES105 IXTEXCEFT
t
€,  SPECIFIC CRAVITY OF SOLIDE Uy Oy &y NORMAL PRINCIFAL STREESES
. VOIDS RATIO v FORE WATER PRESSURE 9
e, DNITIAL VOLDS RATIO u, EXCESE v v
i
., ¢ 1N LOUCEST STATE 1 FORE FRLESUFD RATIO
#yqn ¢ 1K BELCIST STATE UNCONFINLD COMPRESSIVE STHRENGTR 1
€ -
b, RELATIVE BENSITY - JDhoe s, UHDRAINED SHEAR STRENGTH K
u FURUSITY € LIKEAR STRAIN ¥
w WATER CLNTENT Y SHLAR STRALK *n
X
v, LIRS LIaT v POISSUN'S MATIO v
®
vy PlasTIC Lpar 3 MOLALLS OF ELASTICITY v
v, TAMINACE L1AY [4 MUDULUS OF SHLAR LEFOURMATION ‘v
!r PLALTICITY INGEX » ™= " x . HUDULLS OF SUBGRADE FLACTION c‘
. [
1, LIWINITY YhX - > ; LW »,0 STAEILITY CODFFICIENTS ¥
-2
1, LLNLTERE Ny Ry w o Mal AR Fubl PRELLLEE COBEFICILNTS ¢
) Yo of yo)! 1
B, AEIVITY = u ETRA £ i terony WITE: LEEFCTIVE STRRLD PARAMETING ARE v
LENGTEL BY VIR OF 2PCSTRIFHE o
O LTLAMIC MATVER Ll ENT BE AL THE SYMENL, THUS:
@ = EFFECTIVE ANTLE OF o)

$ LLLRLE GF SaTUYATION
Lodwvdatened)

e - —— e
t LINRITINVITY S emon dod )

LLIAMING PESILIANCER:
& = LRFECTIVE WORMAL ST RSS

THE

EARTH PRESSURE TERMS

COTFFICIENT OF FRICTION
ANGLE OF WALL FRICTION

COELFFICTIERT OF EARTH PRESSURE AT RESY
COEFFICIENT OF ACTIVE EARTE PRESSURE
COEFFICIERT OF PASSIVE EARTH PRESSURE
ANGLE OF INCLISATION OF SUPCHARGE
SLOPE AMGLE-BACKEACE OF WALLIE w
«F

BEARING CAPACITY FACTORS

ANGLE OF SLUPE

DEPTH OF FOOTIRG

FOOTING DIMENSIONS

HYDRAULIE TERMS

HYDRAULIC EEAD OR PUTENTIAL
RATE OF DISCEARGE

VELOCITY OF FLOW

HYDRAULIC GRADLENT

SEEFAGE FORCE PER UNLT VOLIME
COLEFICIENT OF VISCOSITY
COEFFICIEST OF UYDRAULIC CORDUCTIVITY
k1% BOKIZONTAL DIRELTION

X 1N VERYICAL DIRRCTION
COEFFICIEST OF VOLIME CHANKE
GOEFFICILNT OF CONSOLIDATION
COMFRESSION INDEX
RLELMFRESSION TNDEX

LEATNAGE FATE DISTANCE

TIME FAUTOR

DLLELE OF GUNSOLILATION

SLITATIOE RATIO (OCR)

oyt
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RECORD OF BOREHOLE

No |

L ) © OFFICE REPORT ON 1L EXP {ON___ X )
I O TN S B B B e e e A A ae es ae s am e

Sansitivity

10

WP ___153-80-04 LOCATION Co-ords, 4, 845, 498 N3 294, 227.5 E. ORIGINATED BY _ MT
DIST .6 HwyY 427 BOREHWOLE TYPE __Hollow-stem auger COMPILED  8Y RR
DATUM Geodetic DATE February 12, 1982 CHECKED BY JuB
Wl JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Do | 2 [Rserance rior s - .
v by
letred - w |56 & 20 40 60 80 100 |UMT  content bmrg 5O
Sig 2loE| 2 s W, W w | 5% ;
ELEV BESCRIPTION Sldl g | 2|25 § [sHear sTReNGTH O — 2 | GrAIN SizE
DEPTH > E1 2| 136 & |ouvconmner  + riewo vane reny y |PRTRIBUTION
gz » | &Y T |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) {%)
175,63 Ground Level | & G = 10 20 30 GR SA SI CL
0.0qTopsoil 150 mu thick |y T sdat
Ti11, §ilty Clay i‘f, 1.].8s] 38 °
with some sand & ReiA) : 518 49 28
me  San gravellivl, p YT 174 "2y
Very Stiff to Hard dor
172.73 Brovm rll 3.1 88 | 35 °
2.9Interbedded Silty Sand [|+|. {7 0
and Sandy Silt, ' 38 | 108 172
10 to 50 mm thick N R ©
layers 0
170,456ty Dense. Brown LI*L16 | 88 1115 o
5.18Fine Sand, silty S FANTEET 190 Q
. il Water]Level
vl | s8] &5 T iMar., ri/82 o
ol ssl a3 °
L 168
L R0 L ss (1257425 mm o
Rl Lss |73
Very Demse cof2 lss |35 166 - P
Brown to Grey .h3 lss | 79 <
Wk [ ss | 12 ©
e 164 e
S ESTTETTRERIR O b p
162,52 n
13.137411, Siley Clay 162 & :
Wwith some sand and 5SS T2 5] m o
gravel
17185 Ho0/125 mm | 160 bt o sl OV O . 9 28 40 4y
rEtes e 500 mw o
Very Hard Grey 158
e pu T L2 S ’mSeal o
156 - - o
Fine gand, eIty T TR Piezomader
19. 8% e o Grey . _boobo lss |w.n] °
70,43
154,08 B o o1 41t UAUUR NUURE ROV NOVHUUUN NV SO S o
21.59End of Borehole 154
152 S
20
+3, 55 Numbers refer to 156 5 (94) STRAIN AT FAILURE
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RECORD OF BOREHOLE Np 2

WP 1538004 LOCATION Co~ovrds. 4, 845, 540 Wi 294, 253 g, ORIGINATED BY __
BIST__ 6 nwy_ 427 BOREHOLE Typg Hollow-stem auger COMPILED BY KR
DATUM Geodetic DATE February 15, 1982 CHECKED BY AR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g_f,m § RESISTANCE ~PLOT pasric NATORL m
*I% e : LMt ?gﬁ;éj,ﬁ Limit E W] REMARKS
Metred § o i} = p P zxo 11'0 630 on 190 Wp W W, % w &
ELEV DESCRIPTION i w| 2|25 | & [shear strenGTH S S— 2 | GRAIN SIZE
DEFTH w1312 $138| 5 |ouvconamen  + riewd vane arer content ol 7 |[DSTRBUTION
é z 5 | &Y G |® QUICK TRIAXIAL X LAB VANE W CON ) %)
175. 41 Ground Level | & : o 1020 30 GR 5A SI CL
0.00Topsoil 150 mm rhick |}, sdai
: - [+
Till, siluy clay, with | v 188 2l 178 b L e
some sand and gravel T 2l ss | 21 o
Very stiff to hard a4.31.88 1. 53 Sgal 9]
171,73 Brown etd 4l ss 11004228 ml 199 S PR R W
3.68Interbedded silty sand P Az
and sandy silt . b 3088 1100 atpr Level o
Marl, 1/8 o
Very Dense Brown [, -M(’ 581101 2l 170 126 90 3
6.0 L ass e g i A -
5.9Fine Sand, Silty TR Y d
Very Dense Brown [.',
y R o o e TP U N N A IS S NN SO . S ]
R ETII TR Piezometer o
- [11] ss [1060 o
165.8] . 121 ge 1 99 1686 o .
9.6 End of Borehole
164 -
162 e fo -

+3. x5 Numbers refer to
¥ * i
Sansitivity

0

10

15 r 5 {%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 3

WP 133-80-04 LOCATION Co-ords, 4,845,559 N; 294,218.5 E ORIGINATED BY ___ HI
DIST.. 8 Hwy_ 427 BOREHOLE Type Hollow Stem Auger COMPILED BY __ RR
DATUM Geodetiys DATE February 16, 1982 CHECKED BY JRB
SOIL PROFILE SAMPLES | w [ DYNAMIC CONE PENETRATION -
Q‘Q g RESISTANCE PLOT pastic NATURAL 200 t{g REMARKS
letres) I »w | 20| @ 20 40 &0 80 100 CONTENT = A
wl
9 33 = = i J ) i 3 W A Sg
ELEV % Slal 8| 2|20 & |SHEAR STRENGTH WS —— GRAIN SIZE
DEFTH DESCRIPTION 15l Z| % 8% 2 |0 unconaned # FIED VANE L oo o T wl 7 msrmz}unow
§ z 5 | &Y D |® QUICK TRIAKIAL X LAB VANE 50 30( g {%}
176,28 Ground Lavel vy - s GR 54 St CL
0.00Topsoil, 150 mm thick | (3" é76 A
T Tss 5 - o
Till, silty clay, withj|A*
some sand and gravel - ;‘.':T 5 | ug a8 .
Very Stiff to Hard A3 | ss | 41 Seal
173,08 Brown MEEN
3. 20/ Inteybeddad SiTEy Sand [\ 4 | 88 | 80
and Sandy Sile '
AR5 ] 88 | 98 172 b B
Very Dense Brown 1T R
. ater Level
170,34 Jhro {88 1 60 Mar. /82
5.94Fine Sand, Silty o el 170 5
CLLB L 88 |46 g Plezomater
Very Dense Brown L
168,81 288 30
7.47i8and, with some Gravel |,.° Y
and trace Silt - 0.1 88472 168 pod s i 1078 9 3
166.83Very Dense Brown ,,‘: 4 cie e
9,450 End of Borehole !
166 - "
164

+3, x5 ; Numbers reter to

Sans

20

itivity 10

15 -5 (%) STRAIN AT FAILURE
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RECORD OF BOREHOLE

No 4

w P 153=80-04 LOCATION Co-ords, 4.845.572 N: 294,247 E. CRIGINATED BY Mo
DIST 6 Hwy,_ 427 BOREHOLE Type _ Hollow Stem Auger COMPILED BY ____ RR
BATUM Geoderic DATE February 16, 1982 CHECKED @y JRB
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g‘g S | Reslerance Chior asne Y8 wooo| CE | aemancs
74 L UMIT gonTeny LIMT | = 1
Metres 'é P @2 gg ‘; 20 40 &0 80 100 Wp W W, :z;,w &
ELEV EscRipT |8 w| 298| & [SREAR STRENGTH bt | 3 | GRAIN SIZE
DEPTH DESCRIPTION 2131 2| $ 138 5 |ounconamen  + riep vane water conTEnT (%) 7 DISTRIBUTION
gz S |EU 1 & |eQuick TRIAXIAL  x LAB VANE > (%)
175.99  Ground Level s ; @ 10 20 30 GR 5A SI CL
0.0QTopsoil, 150 mm thick “.’; geal
Till, silty clay, with[ ,'e; 85 |28 o)
some sand and gravel §5 179 o
1" & 174 6 31 40 14
Very Stiff to Hard a 3155 142 o 4
172.78 Brown ) Seal )
3 20 Toterbedded Silty Sand || Fj o5 [ BI/L50 fmm
and Sandy $ilt A S0 172 e
170.80%” Dense Brown ¢ 1 g5 |a1 ater evel o
5.18Fine Sand, Silvy TSR LMM‘O\/M .
e 17
Very Dense Brown T8 T s Tas o
1o | ss |61 °
168, (8 .
o e o s i et 410 55.1.92 AT W RONT PO I . .
7 92 SaNa B8, “soma gravel o,: B ! Piezéggmr .
166'38Y§aneﬁn§§ o Brown Lo 11 S8 118
B, R
66,38 .2 188 |50 o
9,60 End of Borehole 166 Jomfrsin o fom o
164

+3. %% s Numbers refer to
1 . Ve
Sansitivity

20
1505 (%) STRAIN AT FARURE
14
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RECORD OF BOREHOLE No 5

WP 153~80~04 LOCATION Co=ords. 4,845,533 N; 294,223 g, ORIGINATED BY NI
DIST 6 Hwy___ 427 BOREHOLE Typg _ Hollow Stem Auger COMPILED BY __ KR
BATUM Geodetic DATE ¥February 16, 1982 CHECKED BY _ JRG
7%} DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & | 4 N Chlor e NATORA &
gz O U o MoisTuRe BB 4 O REMARKS
Metres = w | 20| @ 20 40 60 80 100 conTenT 1T Z X
0w 0 gl A i Wp W w | 5w &
ELEV ElE| W | 2126 & |SHEAR STRENGTH R — 3 | GRAIN SIZE
DEFTH DESCRIPTION Bl > d158Z2] i« - DISTRIBUTION
w3 © | > {380 & |o unconmneo *FIELD VANE | | oon o TenT wl Y e
& Z p gU L |® GUICK TRIAXIAL X LAB VANE ® {%)
175.49 Ground Level % £ @ 1020 30 GR 5A SI CL
0.0UTopsoil, 150 mm thick [y
Ti)1, silty clay, wighpl |4 1| 85|32
some sand and gravel [}4] e S Sy e S ST
31 EN TR EL
Hard Brown ya S RN Y
da 4.1 88 | 87 172 e i
71,22 2l 5 | ss {53
4.27Interbedded Silty Sand || I°
and Sandy Silt J L6 | 88 | 64
L T J0] YOO RV U NP - 321 72 4
Very Dense Brown JPT ) 88171 9
69,24 Al
6,25/ Fine Sand, Silty LT . 8 88 | 58 ©
Dense to Vety Dense T wg 58436 168
. Qo185 |37
Brown .
165, 89 |11 B8 |78 166 S
9.6 End of Borehole
164

+3, &5 ; Numbers refer to
Sensitivity

10

20
15 <5 {*%) STRAIN AT FAILURE
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RECORD OF BOREHOLE Ng 6

WP _153-80~04 LOCATION Co—ords, 4, B45, 514 Wy 294, 256 B, ORIGINATED BY _ MI
DIST .8 HWY 427 BOREHOLE Typg _ Hollu-stem auger COMPILED BY ___RR
DATUM Geodetic DATE February 15, 1982 CHECKED By __<JR8
o w | DYNAMIC CONE PENETRATION
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FOUNDATION INVESTIGATION REPORT
fFor
C.N.R, (Halton Subdivision) Overhead
at ﬁighway 427
W.P. 153-80-~02, Site: 37-1109
Highway 427, District 6, Toronmto

INTRODUCTION:

This report summarizes the factual information obtained from a
foundation investigation program performed at the above-mentioned
structural site and provides detailed recommendations pertaining to the
structure foundations and related earthworks. The fieldwork was carried
out between 81-12-10 and 81-12-23, consisting of 8 sémpled boreholes, 5
acﬁompanied by dynamic cone penetration tests, advanced by means of
hollow and solid stem continuous flight augers in addition to washboring
techniques. Borings were advanced for depths ranging from 13.9 metres to

33.4 metres.

SITE DESCRIPTION AND GEOLOGY

The site is located at the .crossing of the proposea Hwy. 427 and
C.N.R. Halton Subdivision Tracks, some 0.3 kilometres east of Indian
Line, 0.4 Kilometres west of Albion Road, and 0.7 kilometres south of
Steeles Avenue in the Borough of Etobicoke, Municipality of Metropolitan

Toronto.

The topography of the area is a flat to gently undulating till plain
which is dissected in the immediate area by the West Branch of the Humber
River. Generally, drainage is in a southerly to easterly direction.
Land use in the area is rapidly éhanging from predominately farming to

industrial subdivision development.

The site is located in the physiographic region known as the 'Peel
Plain' characterized in this area by ground moraine till deposits of
pleistocene origin, Generally, these silty clay till sheets are
separated by beds of stratified clay, silt, or sand of variable thickness

with occasional boulder concentrations present.

Bedrock, in excess of 30 metres depth at this location, consists of

interbedded shale and limestone of the Dundas Formatibn, Ordivician
Period.



SUBSURFACE CONDITIONS

In general, reasonably competent and uniform subsurface conditions
were encountered across the site. The surficial deposit extending to a
maximum depth of 11.9 metres is a stiff to hard cohesive glacial till
consisting of silty clay with sand and a trace of gravel. Stratified
gilt and sand seams with occasional cobbles and boulders were encountered

within this stratum.

Underlying the till deposit and explored for a maximum thickness of
23 metres is a dense to very dense silty sand grading to a sand of
probable glaciolacustrine origin. Alternating seams and layers of silt,
sand and gravel, with occasional cobbles and boulders were encountered

throughout.

The boundaries between the various soil types, inmsitu and laboratory
teét results, as well as stabilized ground water levels, are shown on the
attached Record of Borehole Sheets. The locations and elevations of the
borings, along with a profile showing a simplified stratigraphical
summary are shown on Drawing No. 1538002-A.  Four sections sghowing
estimated stratigraphical details based on borehole data are shown on
Drawing No. 1538002-B. ' '

The various soil types encountered are briefly described in the

following paragraph.

S§ilty Clay, Sand, and Gravel (Glacial Till)

The surficial deposit encountered across the site for depths ranging
from 8.5 metres to 11.9 metres is a cohesive glacial till composed of
silty clay with sand and a trace of gravel. Typical grain size
distribution curves for representative samples of this deposit - are
plotted in envelope form on Figure 1 in the appendix. Stratified silt
and sand seams with occasional cobbles and boulders were encountered

within this deposit.
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The results of Atterberg Limit and water content testing are plotted

on the Plasticity Chart, Figure 2, and summarized as follows:

Range Average
Water Content (w) % 10~20 15
Liquid Limit (w ) % 19~29 23
Plastic Limit (Wp) % 12-20 15
Plasticity Index (Ip) % 2-14 8

These results indicate the fine grained matrix of the glacial till

to consist of an inorganic silty clay of low plasticity (CL to CL~ML).

Based on interpretation of Standard Penetration Test 'N' values and
augering operations, the consistency of this silty clay till deposit is

asseased as ranging from stiff to hard.

Silty Sand to Sand, Varying Amounts of Gravel

The cohesive surficial till deposit 1is underlain by a
glaciolaCustrine deposit consisting of silty sand to sand with varying
amounts of gravel and a trace of clay-sized fractions. This deposit was
explored for a maximum thickness of 23 metres corresponding to a maximum
depth of 33.4 metres. Typical grain size distribution curves plotted in
envelope form are shown on Figure 3a, 3b, and 3¢, in the appendix,
indicating the wvariable composition of this granular deposit.
Alternating seams and layers of stratified silt, sand, and gravel were
encountered within this deposit. In addition, based on augering
operations, .cobble and boulder sized fragments are well dispersed
throughout this deposit probably accounting for refusal to advance augers
at various depths within the borings.

Interpretation of Standard Penetration Test 'N' values generaily in
excess of 50 blows per 0.3 metres, suggests a denseness ranging from

dense to very dense but cousistently very dense below elevation 156.



Groundwater Condition

Based on water level readings taken in open boreholes over a period
of time, a perched water table exists within the relatively impermeable
silty clay till deposit which approximates, within a metre, the ground
surface. 'Ponded' water and marshy surface conditions are apparent over

some of the site.

In addition, slight subartesian conditions can be assumed within the
silty sand to sand deposit based on sand and silt 'boiling-up' within the

augers during borehole advancement operationms.
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DISCUSSION AND RECOMMENDATIONS

As part of the planned extension of Hwy. 427 north to Hwy. 7, it is
proposed to congstruct N.B. and 8.B. structures over the C.N.R. Halton
Subdivision. Planning calls for triple span structures with spans of
21-24~21 metres and maximum approach fill heights in the order of 10.5
metres. The proposed geometry accommodates future widening of the
overpasses and incorporation of a possible third railway track

immediately south of the existing twin tracks.

In consideration of the reasonably competent cohesive glacial till
deposit overlying the dense to very dense silty sand to sand deposit
across the site, recommendations pertaining to the foundations of the new

structure and related earthworks are summarized as follows:

Structure Foundations

Major consideration should be given to founding perched abutments on
spread footings located on a well compacted Granular 'A' core within the
embankment approaches as per current M.T.C. Standards. All surficial
softened and/or organic material within the planned limits of the
granular core must be subexcavated to a minimum elevation of 170 and
backfilled with well compacted granular material prior to placement of
the granular core; For spread footings founded on a Granular 'A’' core
and constructed to current M.T.C. Standards, an allowable capacity at the
8.1.8. Type II of 280 kPa and.a factored capacity at the U.L.S. of 850
kPa may be used for design purposes, Pier elements can be founded on
shallow spread footings located at elevation 169.5 for an allowable
capacity at the §.L.5. Type II of 280 kPa and a factored capacity at the
U.L.S. of 750 kPa.

Resistance to sliding of the abutment footings can be calculated
assuming a coefficient of friction of 0.6 between the underside of the

concrete footing and the Granular 'A' core.

Alternatively, all abutment and pier elements for both structures
can be founded on deep foundation units driven to endbearing in the very
dense silty sand to sand deposit. For a steel 'H' section pile equipped

with standard reinforced flange tip plates and driven to a minimum set of
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15 blows per 25 mm for all the final 75 mm of placement using a minimum .
rated driving energy of 48,000 joules/blow, the following design

parameters are suggested:

Pile Type Factored Capacity Capacity at §.L.S.
at U.L.S. (kN) Type 11 (kN)

310 HP 79 800 & 1250

310 HP 110 980 (— “21600

Pile driving should be controlled in the field through the use of
the M.T.C. Modified Hiley Formula (Standard 88 103-11).

For design estimating purposes, theoretical pile embeddment lengths

can be calculated assuming the following anticipated top elevations.

Pile Location Tip Elevation
South Abutments 154
South Piers 155
North Piers - 154
North Abutment 155

Other Considerations

All softened and/or organic material within the planned limits of
the immediate approaches and pier pile caps should be excavated for their
full depth and backfilled prior to fill placement and pile driving -

operations.

Fill material placed within the zone of pile penetration in the

approaches must be restricted to a maximum grain size of 75 mm.

The underside of all abutment and pier caps or footings should be
provided with a minimum 1.25 metres of earth cover for frost protection

purposes.

) Earth pressures against the back of the abutment wall should be
computed as per Subsection 6.6.1.2.2 of the O0,H.B.D.C. Manual, with

provisions made for adequate drainage.



No major dewatering difficulties are anticipated for pile cap or
footing excavations in consideration of the relatively low permeability
of the glacial till deposit. Localized seepage into excavations can be

controlled by perimeter ditches and pumping from cormer sumps.

No stability problems are anticipated for permanent embankment

slopes constructed to a 2:!] geometry.

MISCELLANEOUS

The fieldwork for this investigation was carried out under the
gupervision of Mr. H. Sturm, Engineer-in-Training, and Mr. V. Parker,
Field Technician, utilizing equipment owned and operated by Atcost Soil
Investigation, Toronto. This report was written by Mr.T.J. Kazmierowski,

Foundations Engineer and reviewed by Mr.M. Devata, Senior Foundations

Engineer,

T. J. Kazmierowski, P. Eng.,
Project Foundations Engineer

//’) gx ‘“fw\ B A

M, Devata, P. Eng.,
Senior Foundations Engineer
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[Boulders throughout
L CTE s TiookS o 152 BO~56+( 1% )
Dense to iR
Very Dense .
1 150
h4s.2 . ol
23.4 Refusal to Augering
End of Borehole
% Note: Perched water
table,B.H.
caved at 3.5
metren.

+3, x5 ; Numbsrs refer to
Sansitivity

20
15 -5 (%) STRAIN AT FAILURE
10
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OFFICE REPORT ON SOIL EXPLORATION

X

Miriistry ot
@ Trangporiation and
Communications
On

tatio

RECORD OF BOREHOLE No 3 METRIC
W P 153-80-02 LOCATION Co-ords, N & B4d 869,03 E 294 354.2 ORIGINATED BY V.P.
DIST __6 HWY__427 BOREHOLE TYPE Hollow Stem Aupers/Selid Stem Augers 24.4 m to 33.4 mCOMPILED BY . V.P.
and Cone Test
DATUM ..Geodetie DATE Blel2wlbe. 81t 2m1T CHECKED BY i @ !
SOIL PROFILE SAMPLES | = W |DYNAMIC CONE PENETRATION -
; gg I [RESSTANCE PLOT 3 fwasnc E&E’?:”.'Eﬁ uauo | o | REMARKS
oQ v =
§ o o s 2 210 AP 6.0 B!O 'N?D We W W, gm i
ELEV < T8 w| 2|98 | & |SHEAR STRENGTH T 2 | craiN sizE
DEFTH DESCRIPTION 1Z1 21 S |BE| % |ounconmnes  + FIEW vAnE warer conTent il ¥ DISTRIBUTION
é 2 5 | &Y & | QUICK TRIAKIAL X LAB VANE » (%}
1215 Ground Surface W - ul .20 30 GROSA S1 CL
0.0 M 13 ”
ORI L
(Glacial T111) £ 4 58 .
41 2 8ss | 26 170 T
1 it S
% o
A |.3.01.88 1 49 <] § By 20255221
SEd
Er —“;/. 488 0 168 \u 100/17 b
Grey .
Silty Clay ’{. 5188 | a8
with Sand - fo o ——
trace of Gravel };/ N 5=12w51~32
o, 166
A1
' 7.1.88 26
oce, Cobbles y b
and Boulders 4 ]
H 164
'/.’. 8{s8 | 30
d
Stiff to 4.1 9 |88 b
Hard 7. 162
161.1 b+
10 bouldes B
-1 j30 [88 | 36 o 228255
Grey i A 160
Silty Sand to Sand 1| j11lss hnos
Varying Amounts 10
of Gravel ERE 158 :
1i2 |88 | 58 2+71-252
Oceaesionsl g
Cobbles and !l L
Boulders throughout 4 156
| S 3E 5 oo tmt2-( 24 )
Alternating Seanms -l 154
and Layers of .
811t, Sand and 1Nk
Gravel 1,
. 152
L AT EETHBE 13 em
Dense to Very Dense 11"
NN ;4 150 i/.',
: i #
140
138,31
33,4 [Refusal to Sclid Augers,
Possible Boulder or
Bedrock
Eod of Borehole
* Perched Water Table ak 04% m
Borehole Caved at 3.5im
Note: This borehole is g cdmbihatlom of jtwo bdrings
the first meetingl refusal at [10.7 jmetreg on a
probable boulder,

20
3 5. Numbars refer to .
#9, w7 1595 (%) STRAIN AT FAILUR

! Sansitivity 16 (s LURE
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OFFICE REPORY ON SOIL EXPLORATION

Minigtry ot
@ Trangportation ang
Communicationg
Oni

Wit

RECORD OF BOREHOLE No 4

METRIC

W P 153-80-02 LOCATION Comords N 4 844 838.7; E 294 313,7 ORIGINATED By V.FP.
DISY 6 HWY...421 BOREHMOLE TYPE _Hollow Stem Auger and Cone Test COMPILED BY v.P
DATUM __Gepdetlc DATE 81u1wlf to 8leidwl] CHECKED 8Y : a‘;
DYNAMIC CONE PENETRATION '
SOIL PROFILE SAMPLES gm ‘g RIS A s NATUML =
£ U Ly ol e ] £0 REMARKS
CONTENT
- 15 o gQ v 26 40 40 80 100 34 M
o e i = z 1 ] I 1 1 M[p W WL :\U
ELEV DESCRIPTIO 18| w| 298| & [sHear STRENGTH R 2 | GRAIN SiZE
DEPTH N NEINAE- 85 g |O UNCONFINED  + FIED VANEL oo o cenn ol Y DISTRIBUTION
gl2 » | &Y © e Quick TRIAKIAL  x LAB VANE {%) (%)
1714 Ground Surface hid * L 14 20 30 GR 5A 51 CL
0.4 BT
.
e . - P
= | 170 =
(Glacial Till) 1ALl 88 | 421 * MM‘“
il
h%
— Browntf}} 2] 85 | 60 168 o7 1a17-67-15
Grey WA
«Qr
Silty Semdfol 31 85 [ 46
1
81lty Clay ; 166
some Sand o]
trave of Gravel <, 4) 88 73
5%
1l
. 164
vl 5188 | 33 g Bul5ub0-20
Hard 1
‘1.1.6] 55 | 83 162
| o
e
4 7188 | 45
159.8] o 160
11.§ .Eobbles 2
Grey compace  b|-l-81-88 | 20 1553302
. 158
Bilty Sand TeE TR
to Gravel 4
and 4 156
Cobble layers (1.
Sand
101 88 110570 15 em 6~75-( 19 }
Varying Amounts 4 154
of Gravel .
vecasional * 152
Cobbles and R
Boulders throughout Jaolss 5413 em 12-51-33-4
R 150
Very Dense \
148. 5 4.4321 88 112043 em
7Z.9] End of Boreholie
* Porehole caved
at 9.3 metres.
Perched Water Table

3, x5 ; Numbers refer to
Sensitivity

0
1545 (%) STRAIN AT FAILURE
10
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OFFICE REPORT ON S0OIL EXPLORATION

Misitgtry of
Transportation and
Communications

Ontatio

RECORD OF BOREHOLE No 5

METRIC

WP 153-80-02 LOCATION Gonpda, N 4 844 920,5: = E 204 356.% ORIGINATED BY _1.P
DIST _§ HWY ___427 BOREHOLE TYPE Solid Shem Auger/BW Cazing sand Cone Tagt COMPILED BY %%
DATUM Beodetic DATE Bl=12=16.t0 8l=12-17 CHEGKED BY @E
m w ] DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES By, | 3 [resistance plor nasne NATUL -
qg b LT CONYTENT LIMIT ErRb) REMARKS
Bl g |22 @ 20 49 80 80 100 W W W zZg &
= P L
ELEV scripT £i8| w| 2|28| & [snear strencTH et | % | GRAIN SIZE
DEPTH DESCRIPTION |32 S |86 | § |ounconaned  + FiED vaNe warer content )| 7 DISTRIBUTION
g1z 5 &V | & |equck rraxaL  x Lap vaNe {% (%}
171 Groupd. Suriace hid - L :LO 20 30 GR 54 51 CL
6.0 B
(Glacial Ti11) 1.4
Mol 1l ss | a2 170
Siley e
Clay 141 o s \‘“ﬂww«\
Brown {; 3158 4.3 ] 0 H— 1-18~66-15
Grey P4l ss | a5 168 10073
)
with s 88 [ 37
Sand 124
trace of Cravel L el ss | a5
Stiff to b i
4 166
Hard M
*
bl 7l ss |20 Gt 6 26m46-22
Cobble —..bi i *
“.; 8] 88 1 41 164
Faver — P
Cobbles & h
182.4 Rogldars P
9.1 119l 88 1124 162 23w6-27 w4
Grey g
ii“" Sand {10] 88 | 77
Sand N 160
{3i(sE 53 OBSw1in
Varying Amounts
of Gravel 1 158
oceasional
Cobbles and
Boulders 1,
throughout 1z21ss luss 156
1 154
| (T3S [3587] 23 en 43-46-( 11
Very bDense 152
1498 134188 11477123 ey 150 0-28-64~8
21,7{End of Borshole '
* Note: W.L,
after 24 houts
Refugal to augering
at 8.2 metres
Move BH 1.2 m gouth
Drive BW casing
and run bi-~cone
18.3 to 21.3 metres.

+3, x5 Numbers refer to
Sensitivity

20
1545 {%) STRAIN AT FAILURE
10




(‘
QFFICE REPORT ON SOIL EXPLORATION

.

Ministry ot
@ . Tranapartation and
Communications

Ontargy

WP _153-80-02

RECORD OF BOREHOLE No 6

LOCATION Co

METRIC

worda, W & 844 8644

E 294 316.3

ORIGINATED BY Y.2.

DIST . 6 HWY __427 BOREHOLE TYPE Solid Stem Aumer/Drive "B" Casing COMPILED BY faégﬁ
DATUM _Geodetic DATE fon %% b 95 ) CHECKED BY v
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g, > ; RESISTANCE PLOT pri AU &
g £ o Lmr - DORTRE T | =0 REMARKS
e w |20 @ 20 40 40 80 100 CONTENT z= a
9 & o = o ] i 1 4 1 Wp w W, o w
LEV DESCRIPTIO Ml w2125 | § |sHEAR STRENGTH PR 2 | GRAIN $IZE
DEFTH € N B2 % 136| 5 |ouvconmnes  + fiELD vAne waTER conTent (| 7 DISTRIBUTION
é z y | &Y 3 |® QUICK TRIAXIAL  x LAB VANE “) (%)
170,61 Growmd Surface » - _%. w 10 2D §_U GR SA 51 CL
0.0 >4
LK « | 170
{Glaclal T111) Ag I §5 | 31
; 1 5 " o) T G 2605218
4] »]
B b f 3188 | 47 168
Grey 1ol s lss |35 oM 248232
Silty Clay " 88 | 40
with Sand F1 s
trace of Gravel N A 55 _JI00716 em | 166
L1
50
4
e
38838, 164
411
Hard el
|8 1SS | 40
Gravel §, CobblesfR] 162
oboA,
bl olss |31 0 2~10-56-32
1605 i
10.1 haN
I Tss : 160 2447254
Grey . 88...1.36 ]
Silty Send -
to — ”;11 as 74 158 3~56~35-6
_Cotbles(3d)]
Sand LT
A 156
i L2 188 13497123 em
Varying Amounts
of Gravel 154
Occasional ‘il
Cobbles and *
Boulders throughout 1388 [168/]23 em 152
Denge to NN
Very Denze .
o 150
149.0 RN S ATA P 15 dmont
21.6 {End of Borehole
* Perched Water
Level at Ground
Surface. BH
Caved at 6.9 m.

+3, x5 ; Numbers refer to
Sansitivity

20
1545 (") STRAIN AT FAILURE
10




OFFICE REPORT ON SOl EXPLORATIOM

Miriisiry of
Trangportation any
Communications

\%

Ontario -
RECORD OF BOREHOLE No 7 METRIC
W P __153-80-02 LOCATION Co—ords. N & 844 B80.0: £ 204 310.4 ORIGINATED BY _V.B.
pist _6 Hwy 427 BOREMOLE Typg Hollow Stem Augers and Conme Test COMPILED BY  V-E.
DATUM .Seodetic DATE 81-12-22 CHECKED BY .
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | % | RiSISTANCE plor R I I
= $3| % 20 40 60 &0 igo |UMT cowtent umT} 51
ol 8108 | 2z ErrrirtomdmdqWp W wi| 5% :
LEV Elm| w2 |98 | § |SHEAR STRENGTH D GRAIN 51ZE
DEPTH DESCRIPTION clE1 2| $ 136 5 |ounconmmer 4 Fiew vane vyl ¥ [|DISTRIBUTION
gz 5 &9 § |oouck TRmxaL x LaB vANE WATER CONTENT (%) {%)
170 2l Graund, Surface @ ; w GR SA S CL
'/\
0.0 1Y
#la
‘.’ * \
(Glacial Till) payss 127 70 D
1 o] L
i ~
*mm“"y/ o 168
Grey P 2t
Silty Clay 8 3188 130
with Sand 1A :
trace of Gravel ¢ * 166
oec, cobbles ‘1A
y(;_’u.ﬁﬁ 75
.| A
’{’ 164
LS iss 123/ 132 em
Very Stiff ot
to Hard 4
/u
A b l88. La0..]
161.6 A 162
T T
Grey | I
511ty Sand J1.{88 1107
oo L 160
L1 E 188 |79
g4 158
Varying Amounte o [ L9 {88 103
of Gravel R
occasional e 156
Cobbles end 1,
Boulders .
throughout o It 1088 1102
. 154
ery Denge AR
f 152
151.5 44911 ES 157/120 cm "
20.2 End of Borehole
i Note: W.L. not
establysled
at time of
investigation.

+3, x5 ; Numbers refer to
Sansitivity

20
15 -5 {%) STRAIN AT FAILURE
19




OFFICE REPCRT ON SOIL EXPLORATION

Miriistry ot
@ Trangportation and
Commurications

Onfarm
RECORD OF BOREHOLE No 8 METRIC
w P __153-80-02 LOCATION Lomprda, N & 844 895 5. LE.294 357.7 ORIGINATED By _ V.E.
pist ...h HWY 427 BOREHOLE TYPE Solid Stem Auger/"B" Casing COMPILED BY
DATUM __Geodetic DATE 81-12-22 CHECKED av‘ﬁ
wi DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES .aég 5 E IR panc AT M:;: REMARKS
b n |36 % 20 40 80 80 100 ['MT  coner LMT SO N
9 o W = 2 i ) ) f i Wp w WI. oW
LEv DESCRIPHO Elw| @l 2|28| & [sHEAR STRENGTH ety , 2 | cran size
BEPTH € N |E| 213|868 & |ounconmmer  + ke vane warer content )| 7 DISTRIBUTION
gz 5 |E9 | @ [eauek Traxia  x a8 vane . {%)
170, 8 Ground Surface ol o oo GR SA S| CL
0.0
. 170
(Glacial Ti11) M
A1l ss | 31
‘ i°ff2i s8 | 25
Silty Clay 4]
with Sand A
trace of Gravel f} 3l ss | 23 166
r
A
Sizty-— 4
Sand _ M.l 4188 | 27
) i+ 164
Very Stiff 4
to Hard 1%
rell sl ss Lino
ol
‘5; g . 162
" erey ‘\)..81.88, 1100
Silty Sand 1],
to 1 7188 |18 160
Send
8185 | 11 158
Varying Amounts x 4..558 4156.]
of Gravel RN 156
occaslonal 1.0
Cobbles and I
Boulders d |
Throughi - .
rougnout 4 o les 11 154
182
|1 607
Very Dense A8 15 em
150
14742 Abrrss-ans e | 148
23.1|End of Borehole
* WL, not
establighed at
time of
investigation.

o3, %5 Numbers refer to
, X0
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10




7812 M

UNIEIED SOIL CLASSIFICATION SYSTEM

(Glacial Till)

SAND GRAVEL
CLAY & SILY Fine 1 Medium | Coorse Fine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
1 2 3 4 5 10 20 30 40 S0 75um BOum 300um 600um 1. 18 mm 2.35mm 9.5mm 1.0 mm 375mm  463.0mm

160 l l I l l I ”] 53um 106m 250mum  428um 850 um 2.00mm _ 13.2mm 26.5mm 5300 75,%mm

%0 10

80 20

10 30
» 80 400°
=z 4
H 2
£ 2

50 50
Z LEGEND 5
H SAMPLE |  SYMBOL &
o 40 60

30 é‘ : 70

Y
20 (0’ 80
Ops.
to 90
1] 160
' 2 3 4.8 10 20 30 40 270 200 140 100 6050 40 30 20 16 08 4 ' V2 Wt R s
M!NISTRY SIEVE DESIGNATION (imperial}
T e ion and GRAIN SIZE DISTRIBUTION FIG No 1
1 o Communications S' LTY CLAY, WITH SAND TRACE OF GRAVEL WP 153 “80‘*‘02




Oct 75, FF-$-21

SILTY CLAY Matrix (Glacial Till)

&0 _ o
50 /
!
CH
40
& ci
oy
)
Z
5 30
=
W
5
S ct LEGEND
BH SAMPLE | SYMBOL
) / <
.‘
° ¢ y MH OH
10 o , e
. /
ﬁ\ N
RS \”ﬁ"\\\\ ANNAS . o
oo / ‘
Mi L:,/ ML oL
OO 10 20 30 40 50 60 70 80 90 100
LIQUID  LIMIT %
Ministry of FIG No 2
ﬁ, Transportation and P L A S T ’ C 'T Y C H AR T
Communications WP 153-80-02
Ontario




v [ R ¥ %, ¥ v
| 7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM .
SAND GRAVEL
CLAY & SiT Fine 1 Medium | Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 48 10 20 30 4050 ysum 1505m 300um ‘500um Limm  2.36mm 9.5 mm 9.0 mm 375mm  61.0mm
160 [l ]HH S3um 10602m 250um  425um 850 4m 2.00mm 475 mm 13.2mm | 26.5mm | 530w 75.0mm
90 10
80 20
70 30
€0 400
3 2
3 p
50 50
z LEGEND 5
s BH [SAMPLE SYMBOL &
~ 40 60 &
30 70
&,
20 L: ‘{, 80
Oo..
S
10 “ ’ -1¢]
[+] u 100
' 2 3 a4 10 20 30 40 270 200 140 100 6050 40 30 20 16 108 4 ¥ ove W W ey
MINISTRY SIEVE DESIGNATION [ imperial)
@ T o ion and GRAIN SIZE DISTRIBUTION FIG No 34
Communications WP 153-80-02
Ontario SAND WITH SILT SOME GRAVEL




7812 M
"UNIEIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine ] Medium | Coarse Fine Cooarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
| 2 3 4 8 o 20 30 40 50 T5um 50 jum 300um S00um 118 mmm 2.36mm 9. 5mm 19.0mm 37.5mm B0 mm

100 ] l“ ””] 53um 106 um 250um 425um 850 um 2.0(_'?.m - 475mm - 13.2mm 26,5 mm 53.0mm| 75.%mm

90 10

80 20

10 30
60 400
g 2
2 £
b =

50 50
Z | LEGEND 5
= BH [SAMPLE |  SYMBOL =
a 40 €0 o
30 70
N
‘(\
20 (IO 80
o
<
10 920
Bhit
0 u R _[100
1 2 3 45 10 20 30 60 270 200 140 100 6050 40 30 20 16 08 4 Y Mr Yas WM 2l
MINISTRY SIEVE DESIGNATION {Imperiol)
<) Mty of GRAIN SIZE DISTRIBUTION FIG No 38
Communications WP 153-80-02
Ontario SILTY SAND




_ 7812 M
UNIEIED SOIL CLASSIFICATION SYSTEM
\ SAND GRAVEL
CLAY & SILT Fine ] Medium | Coorse Fine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)

! 2 3 45 10 20 30 4050 y5um BOum I00um 500um Ligmm  2.38mm 7.5 mm 19.0mm 37.5mm  63.0mm

100 T 53m 106um 250um 425 pm 850 um 2.0Gmm 4.75mm 132mm | 26.5mm | s30mn 75.00mm
90 1o
80 20
10 30
o ° 402
z Z
2 =
2 pe
50 50
5 LEGEND 5
= BH |SAMPLE SYMBOL =
a 40 : 60 &
30 70

<&,
4 o\
20 . 80
K
" O

10 = 50

0 u 100

] 2 3 48 10 20 30 A0 270 200 140 100 6080 40 30 20 16 08 ") s W e a2l et

’ MINISTRY SIEVE DESIGNATION {Imperial)
e otion and GRAIN SIZE DISTRIBUTION QGP N‘OS 3320 —
Communications - -
Ontario SAND WITH VARYING AMOUNTS OF GRAVEL TRACE OF SILT .




EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 51mm O.D. SPLIT BARREL

SAMPLER TO PENETRATE 0.3 INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 83.5kg, FALLING

FREELY A DISTANCE OF 0.74m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED, AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm 0.D. 50° CONE ANGLE § DRIVEN BY 475 J

IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOREACH 0.3m
. ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND. ’

501L5 ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

¥ CONSISTENCY : COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH { ¢ ,) AS FOLLOWS:

DENSENESS

| ey tkPal 0 - 12 12 - 25 25-50 | 50-100 | 100-200| =200
VERY SOFT| SOFT FIRM STIFF | VERY STIFE | #aRD

COHESIONLESS SOILS ARE DESCRIBED ON

THE BASIS Of DENSENESS AS INDICATED BY 5PT N VALUES AS FOLLOWS:

N (BLOWS/0.3m)

0-35 5-10 10 - 30 30 - 50

> 50

VERY LOOSE

LOOSE COMPACT DENSE

VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/ OR STRENGTH.

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

|__ROD(%) 0325 75-50 | $0-75 | 75-90 | 90-100
VERY POOR|  POOR FAIR GOOD | EXCELLENT
OINTING AND BEDDING:
SPACING 50mm | 50 - 300mm] 0.3m~1m | tm-3m | >3m
JOINTING _ |VER¥ CLOSE|  ClOSE | MOD.CLOSEl ~ wIDE | VERY WIDE
BEDDING VERY THIN THIN | MEDIUM | THICK | VERY THICK

$5 $PUT SPOON TP THINWALL PISTON m,  kea™
*‘ WS WASH SAMPLE OS5 OSTERBERG SAMPLE Ce }
$ T SUOTTED TUBE SAMPLE R € ROCK CORE Cy !
B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cq 1
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY €y /s
T W THINWALL OPEN £ 5 FOIL SAMPLE H m
T, 1
STRESS AND STRAIN v %
u,, kfa  PORE WATER PRESSURE oy kPa
% i PORE PRESSURE RATIO & kea
_ o kPo  TOTAL NORMAL STRESS T kea
' o’ kbo  EFFECTIVE NORMAL STRESS ¢’ kpa
: * kPa  SHEAR STRESS ¢ -*
o 0.0, kPu  PRINCIPAL STRESSES ty kpa
. € % LINEAR STRAIN by -*
€, .6 %, % PRINCIPAL STRAINS % kea
£ kPa  MODULUS OF LINEAR DEFORMATION T, ke
G ks MODULUS OF SHEAR DEFORMATION 8 1
m 1 COEFFICIENT OF FRICTION '
PHYSICAL PROPERTIES OF SOIL
A kg/n® DENSITY OF SOLID PARTICLES e 1.%  VOID RATIO
¥ kn/m®  UNIT WEIGHT OF SOUD PARTICLES n 1,%  porOSITY
p, kg/m’ DENSITY OF WATER w  1,%  WATER CONTENT
%,  knfmd UNIT WEIGHT OF WATER $, %  DEGREE OF SATURATION
? P kg/m’ DENSITY OF sOIL w % LIQUID LIMIT
. Y kN/m’ UNIT WEIGHT OF SOIL w, % PLASTIC LIMIT
. P, kg/m’ DENSITY OF DRY SOW wg % SHRINKAGE LIMIT
A kn/m® UNIT WEIGHT OF DRY SOML Ip % PLASTICITY INDEX ¢ W « Wp
- Byt ka/m® DENSITY OF SATURATED SOR ), 1 LGUIBIY INDEX s _",',l,'_&
Yoot KN/m® UNIT WEIGHT OF SATURATED SOI P - w
P kg/m® DENSITY OF SUBMERGED SOIL lg 1 CONSISTENCY INDEX: ~tp-
Y' kN/m® UNIT WEIGHT OF SUBMERGED 501 Boax LB VOID RATIO IN LOOSEST STATE

EIELD SAMPLING

ABBREVIATIONS AND SYMBOLS

MECHANICAL PROPERTIES OF SOiL

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COMESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOQULDED SHE?R STRENGTH

SENSITIVITY = -;,—’:L
r

VOID RATIO IN DENSEST STATE

¢ e
1 1 ENS X X
o DENSITY INDEX =gl oxg—sn

D mm  GRAIN DIAMETER

D, ™M  n PERCENT - DIAMETER

(IU 1 UNIFORMITY COEFFICIENT

h I HYDRAULIC HEAD OR POTENTIAL
@ m/s RATE OF DISCHARGE

L4 mfs DISCHARGE VELOCITY

i HYDRAULIC: GRADIENT

k mfs  HYDRAULIC CONDUCTIVITY

KN/’ SEEPAGE FORCE



MHOSYRY OF TRAMSFORTATION AND COMMUMICATIONY, DNTAMIG OR-RT-~300M &-T78

PECICSED
FOOTINGS

— wr HOT ;7497\-&43 € Hwy 427
= ‘*“-~~-_‘._j\ $FOC 16+000Q06 € NR

——

————
. ——————

NOTE:

METRIC

DEMENSIONS ARE BN WETRES
AND/OR MILLIMETRES UNLESS
QTHERWISE SHOWN.
STATIONS ARE IN
KHOMETRES + METRES.

For Sections showing detailed

steatigraphy, refer to
Dwg No 15380027-8

CONT No

WP No 153-80-02

CNR _OVERHEAD
| HALTON SUBDIVISION}

BORE HOLE [OCATIONS & SO7L STRATA

REG MUN OF_JY9gRK

I
BORCUGH 997,1? z,
ETOBICOKE s

METROPOLITAN /¥ TORONT

@ KEY PLAN
SCALE
Q.5km O 3.5
T I il

LEGEND

f Bore Hels

& Bors Hols £ Cons

@ Dynomic Cone P fon Tesr [Cone)

N Biows/0.3m {Std PenTest, 475 [/ blow}
CONE  Blows/03m [60* Core, 475 i/blow]

AL WL ot time of investigation 1981 12

1&2 3&4 1 688 1 5&7 WL Not Established in Borehaoles
184 184 ¥ and s
142 : 182
PROPOSED GRADE o
18
180 o Teteeanon] . CO ~ORGINATES
i3 ;i 78 < ‘ NOETH EAST
76 176 i 7.9 | 48448202 2943283
174 2 | 171.6 | 4B44846.8] 2943600
74 \\\ 1 -~ 1
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To:

From:

Re:

7540-12318 (10/78)

KX

menYorandum ®

Onitario

Mr. W.L. Lin Date: 83 03 15
Design Engineer ‘

Structural 0ffice

3501 pufferin St., Lth Floor

Pavement & Foundation Design Section
Room 315, Central Bldg.
Downsy lew

Steels Ave. Overpass at Hwy. 427
W.P. 153-80-084 Site 37-80-1111
District 6, Toronto

We have reviewed the final design drawings for the above

project. A note should be included stating that any topsoil

and loose surficlal soils should be removed under the area of both
Granular 'A! pads.

K.D. Chak
Trainee Engineer

M. Devata, P. Eng.
Senior Foundations Englneer

KDC:syc



® «®
memorandum

Ontanio

CE s

To: My, W.i. iin Date: g, 08 26
Design Engineer {Central)
Operating Section
Structural 0ffice

From: Pavement & Foundation Design Section
Room 215, Central Bldg.
Downsview

Re: Steeles Avenue Overpass
W.P. 153-80~0k, Site 37~1111
Hwy, 427, District 6, Toronto

We have reviewed the preliminary drawing (P1) for the above-
mentloned structure and have noted the change from a twin two
span.structure to a8 single span with combined wing wall/retaining
walls. We have no comments on the prellminary design at this time.

Tom Kazmiervowski, P. Eng.
Foundations Engineer

TK:syc




. |
memorandum @

Ontaris

To: Mr. G.C.E. Burkhardt | Date: gy 03 22
Head, Structural Office
Central (5000 Yonge St.) Region

From: Pavement & Foundation Design Section
Room 315, Central Bldg.
Downsview

Re: Proposed Overpass Bridge
At Highway 427 snd Steelee Avenue
W.P, J53-80-04, District 6 (Toronto)

The foundation investigation program for the sbove-
mentioned project has now been completed by Golder
Assoclates, consulting geotechnical and mining engineers.
Attached please find their final report and drawings
describing the subeurface conditions st the site of the
proposed overpass bridge at Highway 427 and Steeles Avenue,
Toronto, Ontario. This report alsc contains geotechnical
recommendations pertaining to the foundation design of the
proposed bridge and associated approaches to the structure.
This section has reviewed the draft report for content and
format and have no further comments at this time,

We believe the data provided in the foundation report is
adequate for your requirements. Should you require further
/ clarification or additional information, please feel free to
; contact us.

I Bk,

M. Devata
Senior Foundations Engineer

MD/sye
Att,

cer R.D. Gunter
¥. Norman
J. Smrcka (2)
K. Bassi
B.J, Giroux
R. Hore

R, Fitzgibbon (memo only)
J. Anderson  (memo only)
T.J., Kovich (memo only)

Files

THA0-1318 (10/78)
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