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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE {5 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 5imm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVERAGE N VALUE 1S DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Slmm O.D. 60° CONE ANGLE } DRIVEN BY 475 J
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED A5 THE NUMBER OF BLOWS FOR EACH  0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND,

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

OMSISTENGCY : COMESIVE SOHS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (¢} AS FOLLOWS:
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VERY SOFT

SOFT
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VERY STIFF HARD

COHESIONLESS 30I1L5 ARE DESCRIBED ON

THE BASIS OF DEMSENESS AS INDICATED BY 5PT N VALUES A5 FOLLOWS:

[N [BLOWS /0.3 m)

Q-3

5-10

10~ 30

30 - 50

=50

VERY LOOSE

LOQSE

COMPACT

DENSE

VERY DENSE

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

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

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION {R Q D), FOR MODIFIED RECQVERY, {5

| roD (%) 0-25 25-50 | sp-75 75 - 90 90 ~ 100
VERY POOR|  POOK FALR GooD | EXCELLENT
JOINIING AND BEDDING!
SPACING 50mm | 50-300mm|0.3m-1m | Im-3m | >3m
JOINTING  |vepr ctose|  close | moD. cLosel  wipe | vEry WIDE
BEDDING VERY THIN THIN | MEDILM THICK  \VERY THICK

FIELD SAMPLING

ABBREVIATIONS AND SYMBOLS

kN/m® UNIT WEIGHT OF SUBMERGED 501

MECHANICAL PROPERTIES OF 501iL

"5 5 SPUT SPOON TP THINWALL PISTON m, kpa™!
W5  WASH SAMPLE OS5 OSTERBERG SAMPLE € 1
S T SLOTTED TUBE SAMPLE R ¢ ROCK CORE Cy }
B 5 BLOCK SAMPLE P H TW ADVANCED HYDRAULICALLY Cy 1
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY e, m?/s
T W THINWALL OPEN F S FOIL SAMPLE H m
T, i
STRESS AND STRAIN U 9,
vy, kPa  PORE WATER PRESSURE ol kPa
A 1 PORE PRESSURE RATIO o kpa
3 kra TOTAL NORMAL STRESS T, kP
T’ kpa EFFECTIVE NORMAL STRESS < kPa
T kpa SHEAR STRESS ' -0
¢, .0, kPa PRINCIPAL STRESSES <, kpa
13 % LINEAR STRAIN by w®
€€, . % PRINCIPAL STRAINS 1 kfa
£ kra MODULUS OF LINEAR DEFORMATION , kpa
G kpo MODULUS OF SHEAR DEFORMATION s 1
t
P 1 COEFFICIENT OF FRICTION
) PHYSICAL PROPERTIES OF S0I1L
£ kg/m® DENSITY OF SOLID PARTICLES e 1% VOID RATIO
A KN/ UNIT WEIGHT OF S0LID PARTICLES n 1.%  POROSITY
£, kg/m’ DENSITY OF WATER w L% WATER CONTENT
Y, kN/r® UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION
F kg/m® DENSITY OF 501 w, % LIQUID LIMIT
b4 KN/m UNIT WEIGHT OF SOIL w, % PLASTIC LimIT
, kg/m® DENSITY OF DRY SOIL w, % SHRINKAGE LIMIT
Y/ Ckn/r® UNIT WEIGHT OF DRY SO b % PLASTICITY INDEX W ~ Wp
3 W W
Rat  kg/m’ DENSITY OF SATURATED SOIL [ : LIGUIDITY INDEX = P
Vgt KN/m® UNIT WEIGHT OF SATURATED SOM w - w
B .
P kg/m® DENSITY OF SUBMERGED SOIL e ' CONSISTENCY INDEX= ==
bl 1%  VOID RATIO IN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOUIDATION
COEFFICIENT OF CONSOUIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH ]

EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COMESION INTERCERT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

Sy
SENSITIVITY = moe
Ty

€min 1.%  VOID RATIO IN DENSEST STATE
n e &

! } DENSITY INDEX & e B i

D Cmax - Emin

) mm GRAIN DIAMETER

mm n PERCENT - DIAMETER
i UNIFORMITY COEFFICIENT

2

h m HYDRAULIC HEAD OR POTENTIAL

a ° m%/s RATE OF DISCHARGE

v m/s DISCHARGE VELOCITY

i 1 HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUETIVITY
j kn/mP® SEEPAGE FORCE
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Foundation Investigation Report
‘ for
Highway 427 Overpass Widenings at Goreway Drive and Disco Road
W.P. 658-93-01, Site 37-0994
" Central Region

The following report is a copy of the factual information from the Foundation Investigation and

~ Design Report for WP 387-65-00, Contract 76-01. The foundation investigation report was prepared

for the existing structures by MTO Foundations Unit and represents the subsurface conditions for the
proposed widening of the existing CNR Overhead structures at Highway 427.

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

This report contains the detailed subsurface conditions, the Record of Borehole sheets, and the
location of the borings in plan.

D Dercta
D. Dundas, P.Eng.
Sr. Foundation Engineer
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FOUMNDATION INVISTIGATION RZPORT
For
Proposed Overpass Structures at the Crossing
of Hwy. #4427 (J.B.L. and IN.Z.L.)
Disco RI. (Zealign.) - Goreway Drive (2xt,)
Zorouzh of Etobico¥%e, HMetropolitan Toronto
District No. 5 (Toronto)
W.0. 72-11002 -~ W.P. 387-65

I, INTRODUCTION:
It is proposed to extend the present alrport express-

way northerly toward Pinch Avenue; thls expressway will closely
follow existing Indian Line Rd. This expressway will be
designated as Hwy. #827. In connection with this expressway

a major complex will be required at thz2 crossing of proposed
Hwy. #427 and 1) the Mimico Creek Diversion and 1i) the

Disco Road realignment - Cbreway Drive extension. This'is
known as the Mimico Creek Complex. The western portlon of this
complex is located in the Town of Mississauga, County of Peel,
while the eastern portion is in the Borough of Etobicoke,
Metropolitan Toronto.

.The Foundation Offlce was requested to carry out a
subsurface investigation for the various components associated
with thes Mimico Creek complex. The request was contalned in
a memo from Mr. G.C.E. Burkhardt, Reglonal Bridge Planning
Engineer; Central Région, dated December 29, 1971. Subseguently,
an investigation was carried out by this Office to deteramine
the subsoil, bedroczk and groundwater conditions in this area.

This report will be toncerned with the twin parallel
overpass structures to be constructed at the crossing of
Hwy. #t27 (¥.B.L. and S.B.L.) and the Disco Rd. reallgnment -
Goreway Drive extension. As such it presents the factual



informstlion obtained in this speciflc area, as wzll s5 recoa-
mendatlons pertaining to the foundatlon desizn of the proposed
structures and the stability and setitlement considerztlions
associated with the approach fills.
Foundation reports for the other proposad structures
within this complex will be presented in the following reports:
Report_No.

Ramp N.~Z. over the Goreway Drive Extension 72-11003
Culvert - ¥imico Creek Diversion 72-11004

2, SITE AND GEOLOGY:

The area under investigation is located in the

immediate vicinity of Mimico Creek end Indian Line Hoad, which
4s partially in the Town of Misslssauga and partially 1in
Metropolitan Toronto. The east flowlng Himlco Creek meanders
along the floor of a velley which ranges from 100 to 180 feet

in width. Tne creek channel is about 15 to 20 feet wide and

10 feet in depth with the water level varyling between glevations
502 to 504 (3 to 4 feet of water). The gras
valley banks range froa 22 to 26 feet in helght, They are

and hrush covered

L]

&
standing at slopes which vary from 2:1 to 2:1.

The surrouniing terrain is flat to gently undulating
in rellef between about elevation 527 to 536, This area has
been developed for small industrlal enterprises.

Twin 517 feet long Bailey Brldze structures exist at
" the crossinz of Indian Line Road and Mimico Creek.

The site 1s located in the physlographlc reéion xnown
as the "Peel Plain." The characteristic deposit in thls region
1s a ground morainsz laid down during the Wisconsinan Glacial
Age, In the vicinity of the area under investigation, the
moraine 1s primarily composed of a cohesive gléclal till whose
thickness generally ranges 35 to 66 feet. In this reglon the
Humber River, Etobicoke and Mimico Creeks have cut deep valleys
into the overburden., There is, therefore, no large undrainad
depression, swamp oOT bog, although in many of thel lnstream areas

dralnagze is still imperfect. The overburden 1s underlain by



grey shale bedrock of the Meaford-Dundez formation, Ordoviciszn
Period, Avallable geological informzzstion indicates that the
surface of the bedrock varies somewhere between elevation 460
and elevation 475,

3. FIEZLD AND LABO32TORY WORK:

A total of elgzhteen toreholes, 21l of which were
accompanied by a dynamlec cone penetration test, was carried out
at the site during the course of the fisld investigation. The
boreholes and the cone penetration tests were advanced by means
of a contlnuous {light auger machine (Penn Drill) or 2 diamond
drill rig, both of which were adapted for soil sampling
purposes,

Samples were obtalned at required depths in a 2-inch
0.D. split spoon sampler which was hammered into the soil. The
method of driving the split-spoon conformed to the sﬁecifications
for the Standard Penetration Test. The same method was used
to advance the dynemic cone penetration tests. Bedrock was
'proven at five of the boring locations by obtaining BX slze
rock core samples.

During sawpling and drilling operations, detailed
logs of the borings were made, These lozs contalin a record
of the drilling and sampling techniques used, together with
the soll types and bedrock encountered, The lccation and elevation.
of all the boreholes are shown on Drawing lo. W.0. 72-11002 A
and B, together with estimated stratigraphical sectlons across
the site. Surveyinz at the site was carried out.by the personnel
from the Central Region Zngineering Survey Section. The - ‘
elevations glven in this report are referred to a Geodetic
datun.

411 samples were subjedted to a careful visual
examination in the fleld and subsequently in the laboratory.
Fdllowing this examination, laboratory testinz was carried
out on selected representative samples to determine the following
physical properties of the overburden:

Naturasl Molsture Content
Atterberg Limits
Grain-Size Distribution



The results of these tests are plotted on the Record
of Borelog sheets as well as the figures located in Appendix T
of this report.

4. SUBSOIL -AND BEDROCK CONDITIONS:

4.1) General:

The predominant stratum across the site is a cohesive
glacial till, the thickness of which varies from 35 feet to
60 feet. This cohesive deposit is underlain by shale bedrock.

In some localized areas the glacial till is overlain
by cohesive and garbage fill raterial, with a combihed thickness
as much ag 21.5 feet.

The boundaries of the various deposits, as determined
in the boreholes, are shown on the accompanying Record of
Borehole sheets. The stratigraphical sections, shown on Drawing
No. 72-110022 and B have been inferred from this data. From
ground surface downward, the scil types and bedrock encountered
are as follows.

4.2) Fill Material:

At a few random locations (B.H.'s #11, #16 and &17),
fill material ranging in thickness from 4.5 to 21.5 feet was

encountered. The upper portion of fill material consists of

either gravel and sand (B.H. #11) or clayey silt (B.H. #16). This

upper fill material is underlain by up to 14 feet of sanitary
fill material (garbage fill). However, at B.H. #17, no sanitary
£fill material was encountered, and the fill material mainly
composed of clayey silt, sand and gravel.

| Standard penetration testing carried out within the
fill material, gave 'N' values which range from 3 to 34 blows/
foot, which would indicate that it has been subjected to a poor
to moderate compactive effort.

4.3) Glacial Till (Heterogeneous Mixture cf Clayey
Silt, Sand and Gravel):

Directly beneath the surficial deposits, where these

exist, or a nominal topsoil cover (1 foot or less) elsewhere
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Is the predonlnent stratun across the site, which is composed

of @ heterogeznegous olxture of clayey silt with sand and zravel.

The thlckness of this glaclal tilll varles from 35 feet (BLH., #1)

to €0 fest (B.H. #12). Occaesional layers of sand and gravel,

up to 4 feet in thickness, were encountered randomly thrcughout

the depesit., 7The lower 5 to 15 feet of the stratum often

contasing numerous shale fragments, as well‘as occasional smell

boulders (up to 5 inches in size). Grain-size distribution curves,

for samples of the cohesive stratum, obtained with 2" 0,D.

sampling egquipment, are shown on Flgure No. 2 in Appendix I.
Atterberg limit tests were performed on_éamples of

the glacial till, The results, which ars shown on the borelog

sheets and on the Plasticity Chart, Figure #l, are tabulated below:

Range
‘Ligquid Limit (Wp) (%) 17 - 39
Plastic Limit  (Wp) (%) 13 - 23
Natural Moisture Content (W) (%) 5 - 28

Based on these values it 1s estimzted that the cohesive
deposit has a matrizx, which is inorzanic and of low to inter-
mediate plasticity.

The Standard Penetration Tests, carried out within
this glaclsl till stratum, are plotted on the Record of Borehole
gheets. This testing gave 'N' values which ranzed from 2
blows/ft. to 100 blows for 1 inch. The lower 'N' values were
encountered, in the upper few feet of the stratum at a few of the
borings put down on the floor of the Mimico Creek valley. The
consistency of this upper softened zone was determined by
carrying out undrained shear strength testing both 1n_the field
and the laboratory. This testing gave undralined shear strengfh
values which ranged from 500 to 700 p.s.f. These results
ere summarized on the Record of Boreloz sheets appended to this
report. DBassed on the testing results it ls estimated that the
consistedcy of the overall deposit varies from stiff to hard,
with the exception of the upper softened zone which is in the
firm range. '

4,4) Shale Redrock:

The cohesive glacial till stratum 1s directly underlain
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by bedrock which was proven in flve of the bhorenoles by obtalinlag
up to 10 feet of ZX size rock core samples. In addition, the

surface of the bhedrock, 2t a numher of other boring locations,

e
was inferred to exlst at tne level where the nammer driven casling

met practical refuszl, Over the site the bedrock surface was

4
found to vary randomly batween elevations 180 and 475. The hedrock

1s conposed of s grey snale - the uppar 3 f=eet of which is in
a weathered condition. Below this weathered zone the shale
vedrock is in a sound state as evidenced by the high percentaze

of core recovered.

5. GROUNMDWATZR CONDITIONS:

The groundwater level conditions across the site,

during the perlod of the investigation (Pebruary 1972), were
observed by taxing readings in the open borzholes. The results
of the resdings are ghown on the borslog sheats, as well as on
Drawing No. 72-11002a4.

The observations indicate that the gzroundwater level
1s located between elevations 503 and 507, which corresponds
to levels which ranze from &4 to 23 feet below existing ground
surface. These levels correspond clossly to the water level
in the creek, which was at about elevation 502 to 503.
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Foundation Investigation Report
' for
~ Highway 427 Widening
CNR Overhead NBL and SBL
W.P. 659-93-01, Site 37-0984
Central Region

The following report is a copy of the factual information from the Foundation Investigation and
Design Report for WP 213-65-00, Contract 78-111. The foundation investigation report was
prepared for the existing structures by MTO Foundations Unit and represents the subsurface
conditions for the proposed widening of the existing CNR Overhead structures at Highway 427.

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

- This report contains the detailed subsurface conditions, the Record of Borehole sheets, and the
location of the borings in plan.

D. Dundas, P.Eng. _
Sr. Foundation Engineer
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FOUNDATION INVESTIGATION REPORT
For
Twin Overhead Structures at the Crossings
of the N.B. and S.B. Lanes of Hwy. $£427
%ith the C.N.R. .
Borough of Etobicoke, County of York
District No. 6 (Toronto)
W.0. 72-11022 - W.P. 213-65

1. INTRODUCTION:

The Foundations Office was requested to carry out a
subsurface investigation for the twin three span structures to be
constructed at the crossings of the proposed N.B. and §.B. lanes
of Hwy. 427 with the C.N.R., in the Borough of Etobicoke, County of
York. fThe request was contained in a memo from the Bridge Office
(Mr. G.C.E. Burkhardt, Regional Structural Planning Engineer,
‘Central Region) dated January 31, 1972. Subsequently, an investi-
gation was carried out by this Office to determine the subsoil,
bedrock and groundwater conditions at the site.

The factual data obtained from this investigaﬁion, together ‘
with our recommendations for the design of the structure foundations
as well as the stability considerations associated with +ha approach
fills, are presented in this report,

2. DESCRIPTION OF SITE AND GEOLOGY:

The site is located immediately to the east of Indian
Line Road, approximately 1-1/4 miles south of Rexdale Blvd., in .
the Borough of Etobicoke. The area has been developed for
commercial purposes; numerous industrial buildings are present.
The terrain is flat to gently undulating in relief between elevations
540 and 550. A single line C.N.R. track traverses across the

A B wae e
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site; the track is located in a cut secﬁion which extends some
5 to 6 feet below the surrounding ground level.

*The site is located in the physiographic region known
as the "Peel Plain." The characteristic deposit in this region
is a ground moraine laid down during the Wisconsinan Glacial Age,
‘In the vicinity of the area under investigation the moraine is
primarily composed of a cohesive glacial till whose thickness
generally ranged from 70 to 85 feet. Interglaéial deposits of
granular material are frequently found interbedded within the
glacial till. The overburden is underlain by grey shale bedrock
of the Meaford-bundas formation, Ordovician Period.

-

3. FIELD 2ND LABORATORY WORK:

‘Ten boreholes, all of which_were_accompanied by a
dynamic cone penetration test were 'put down during the field
investigation phase. The boreholés and the cone'penetration
tests were advanced by means of a continuous flight auger machine
(C.M.E.) adopted for soil sampling purposes.

At required depths samples were obtained by'meaps of a
2" 0.D. split~spoon sampler. The method of driving the split-
spoon conformed to the specifications for the Standard Penetration
Test. The same method was used to advance the dynamic cone
penetration tests. Bedrock was proven at four of the boring
locations by obtaining BX size rock core samples. The groundwater.
level conditions across the site, during the period of'thé
investigation, were determined by recording the water levels in
the open boreholes.

: During sampling aud drilling operations, detailed logs
of the borings were made. These logs contain a record of the
drilling and campling techniques used, together with the soil types
and bedrock encountered. The locationvénd elevation of all the
boreholes are shown on Drawing No. W.O. 724i1022A, together with
a number of estimated stratigraphical sections across the site.
Surveying at the site was carried out by personnel from the Central
Region Engineering Survey Section. The elevations given in this

wt AR
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report are referenced to a Geodetic datum,.

All +“he samples were subjected to a careful visual"
examination in zhe field and subsequently in the laboratory.
Following this examination, laboratory testing wag carried out on
selected repreéentative samples to determine the following
physical properties of the overburden:

Natural Moisture Content
Atterberg Limits
Grain~Size Distribution

The results of these tests are plotted on the Record of
Borehole sheets as well as Figures 1, 2 and 3, all of which are
located in Appendix I of this report.

4

. SUBSOIL AND BEDROCK CONDITIONS: IS

_4.1) General:

The predominant stratum across the site is a stiff to
hard cohesive glacial till, the base of Whlch extends anjwherc

from 48 to 84 feet below exlstlng ground surface. Over the major _'%f"*
portion of the site a compact to very dense silty sand to sandy nlu;@
silt deposit is interbedded within the glacial till. The thickness :\Qﬁf
of the granular deposit varies from 4 to 34 feet. The overburden -
is underlain by sound shale bedrock. |

The boundaries of the various deposits, as determined.
in the boreholes, are shown on the accompanying “ecord of Borehole B
sheets. The stratigraphical sections, shown on Drawing No. 72-11022Aa,
have been inferred from this data. From ground surface downward, |
the soil types and bedrock encountered are as follows:

4.2) Glacial Till (Heterogeneous Mixture of Clayey Silt,
Sard and Gravel) :

, The thin (1 to 1.5 feet thick) topsoil cover is underIain.’A
by a glacial till stratum which is composed of a heterogeneous
mixture of clayey silt with sand and gravel. The base of this
stratum extends anywhere from 48 feet (B.H. %6) to 84 feet (B.H. #9)
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deposit has a matrix which is 1norgan1c and of low to 1ntermea1ate

30

existing ground surface. The upper 1l to 14 feet of the till is
brown in colour which indicates that this zone has been subjected
to desiccation, below this zone of stratum is grey. Fragments _
of shale were encountered in the lower 6 to 16 feet of the g*acmal
till at meény of the boring locations.

Grain-size distribution curves for samples of the coheszve
stratuam, obtained with a 2-inch 0. D. split~spoon sampler, are -
shown o1 ‘‘igure No. 1 in Appendix I. Atterberg llmlt tests were
performed on samples of the glacial till, the results were plotted v
on the Record of Borelog sheets, as well -as on a Plasticity Chart | :ﬂ
(Figure #2), are summarized in tabular form below. | ‘ fEﬁf

" Range _"Average

Liquid Limit (W) (%) 17 - 37 . 27
Plastic Limit (W) (3) . 12-20 16
Natural Moisture Content (W) (%) 10 -20 - 150 ¢

Based on these values it is estimated that .the cohesmve“’ -

plasticity.

The Standard Penetration Tests, carried out with this S
glacial till stratum, are plotted on the Record of Borehole sheets;h': %
This testing gave "N" values ranging from 13 blows/ft. to in '“ “'f'
excess of 100 blows per foot. Based on this testing it is eutlmated
that the consistency of this cohesive deposit varies from stlff

. to hard.

4.3) Silty Sand to Sandy Silt:

In some areas a granular deposit is interbedded within
the glacial till deposit, while at other locations this granular
material extends from the base of the till to bedrock. The i
granular deposit is composed of a compact to very dense ('N! valuesﬂi"f
23 to 162 blows/ft.) 3ilty sand to sandy silt with a trace of:claY“ |
and gravel., Its thickness varies from 4 feet (B.E. #10) to | '

34.5 feet (B.H. 7). Grain-size distribution curves for samples
of this granula* materlal are shown on Fmgure No. 3.
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4.4) * shale Bedrocks: '

The overburden is underlain by bedrock, which was proven
in four of the boreholes by obtaining between 4 and 5 fvet of
BX size rock core samples. The bedrock surface was 1 .ad to vary
between clevations 458 and 472, corresponding to deptls of from
76.5 to 84 fcet below existing ground surrface.

The bedrock is composed of a grey shale, which iz in a
sound state as evidenced by the high percentage cf core recovered.

5. GROUNDWATER CONDITICNS:

The groundwater level conditions, across the site, tere

observed by taking readings in the oven boreholes during ‘the nerlod
of the field investigation (March 1972). The results of tha_’ '
readings are shown on the borelog sheets as well as on Drawing

No. 72-11022A,

The observations indicate that the groﬁndwater level,
during this time, was located between elevations 541'and_542:5,
which corresponds to levels ranging from existing ground surface
to 6.5 feet below ground surface. : '
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FORM 0D« M1 -12
REL AUG. im

. e @

UNIF%ED SOIL CLASSIFICATION SYSTEM
CLAY & SHT ' _ SAND GRAVEL
_ : Fine | Modium | Coarse Fino I _Coerse
100 DEPARTMENT SIEVE OESIGNATION 270 200 140 100 6050 40 30 20 16 108 1 W R ¥ v W 2Ty
/”'/ -—~——""“’"|'/ .
70 e ] ¢
. / = -
10 // : : 20
/
7/‘
70 ' /’//j/' 2
,//////
AW 4P 4 -
80 4 0
: YA A g
L3 / -
2 50 /}ﬁ" // . é ‘
5 ¥\ LEGEND =
o AL e PNSEl  srmeor |z
w 4 4 50 5‘.‘) 4
o Vs // " ) W M
o TR | T . - .7
/A ‘
. / - : » \
20 , . —
10 . I . * . ﬂ
5 . . : . o } }E:‘_‘J.
’ [T ] I [ 11 1 q (111 I
b 8 3 33 - W e et o - e Y vo z 3 45 10 20 3040 S0 eI oAl
< < ¢ oo o .o o o o . N S
GRAIN SIZE IN Maumerans o ' WP 659-93-0/ .
DEPARTMENT ; "
ransroraarion s cownmerans || GRAIN - SIZE  DISTRIBUTION ¥R No. 213763
g DESIGN sgw;cfs ~ HETMIX. OF CLAYEY snr, SANDlANE} GRAVE L. '. JoB No, 72—1102 2
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FORM  QD- BT -1
REV. &UG. 1971 filig

@

®

UNIFIED SOIL CLASSIFICATION SYSTEM
Fine 1 Meodivm | Cooarse Fina | Coarse
100 DEPARTMENT SIEVE DESIGNATION 170 260 140 100 6030 40 30 26 1. 10% f Y% B % 2'2':}'3';
= B
90 / / H
L/ i Y
80 AI / / ‘ L] 20
‘f / //-""‘"/
2 y d L [ 10
i //
o 60 .}r' [.1‘/ 400
z - 2
<
‘g 52 /, S . (19 Ei
5 /1 LEGEND
ud B.H [SAMPLE s
& 40 /f/ A/ ;( NO NO symeoL | &
a % =
30 4‘7/ Vi ,/ re
A/ /
“B);
20 e a 80
o’
A pud
‘o ,// ,//.
— 0
AT
o
] T I I I 1711 1T U171 AN I E
) 2 o oS53 - o % e o1 0-1 0 z A 4 s 0 70 30 40 506070
-3 o e g o o o o ¢ o -
GRAIN .SIZE IN MILLIMETERS WP 659- 93..0!
OErFABEMENT WPe No. 213-65
TRANSPORTATION AND COMMUNICATIONS GRAIN SIZE DiSTR;BUTION . :
e ¥ . .
i 3 DESION SeRvices | SILTY SAND TO SANDY SILT, TRACE OF CLAY & GRAVEL |08 No- 72 —11022
i BRANCH FIG. 3.

Gt



OQFEICE nsmn@n SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO .36

DESIGN SERVICES BRANCH : FOUNDATIONS OFFICE
_ : RECORD OF BOREHOLE N21 IMPER1AL
WP 659-92-0l Co-orps: N4 840 353.2, 2 2158 735.9 o
JOB__72-11022 LOCATION __ Co=-ord's 880,424 N. 970,262 E. ORIGINATED BY . YK
WP 2y 55 BORING DATE _ March 13, 1972 COMPILED BY_V,¥ -
DATUM Grodet le BOREHOLE TYPE _ Auger and Saanle with C.M.E. CHECKED BY.X
“IL PROFILE AMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT wmsemWy
5C e , 5 = % }siows/sroor e | PLASTIC UMIT Wy | 2
o1 81 g 20 40- 60 80 100 |WATER CONTENT—W | =9
ECEV SlE|w | Q] & [oveax stRenaTh P5F | W w W | 2Z| remarks
5Pt DESCRIPTION S1Z|z | 8] > [|ouwonmmo 4 el vaNe ! © ' Lol B
: | 21" | 3] @ |oouck tmaua x 1as vane | WATER CONTENT %} Y R
545,7 | Ground level. » =1 “ ) y 0 20 30 p.C.F.JGR.SA.51.CLY-
0,0 | Bet. mixture of - e i B B
. L, 5
clayey ailt, sand & |'®° ..L"'.&z 3.
gravel, K MR- |.1LL. 60 L
Glacial Till, P o AT — a4t 467515
. R ]
v 3lss 133 S~
332,31 Brewn_ _ _ _M:AiTiss |99
13.0 Crey f”' 530 .
a1 5185 1.20 T—H% -,
Very stift to hard. 4!
Sol g1s8 120 - .
e _
s [71s5 |19
iy
R T3] %20
§5_| 74 : |
5% 23| S1o
55 55 h
500 .
FEIIET *—i— 5 17 6% 14
490 X
s 153 Q-
480 -
474.7 . R F VY b - Ton
71.0| End of borehole. B h
470 : T
“ .

20 .
151\’,»5 % STRAIN AT FAILURE
o} .
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- | " MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO "% IL1 5ot~ 0 gy
CESIGN SERVICES BRANCH ‘ . "o - FOUNDATIONS - OFFICECZ )
RECORD OF BOREHOLE MN22 Civeersal o)
WP &59-93-01) Co-oRUS NG 840 364.5,E 298 760.2 s e ST R
08 7111022 LOCATION Cn-ord's 880,661 N, - 970,342 ». ORIGINATED BY __V.Ka.: |
WP _213-65 BORING DATE _ March 6, 1972 - COMPILED 8Y_ V.K. 2)
@ DATUM____ Geodet ¢ BOREHOLE TYPE _Auger and Semple with £.M,E, Machine, CHECKED BY._ 2.
b DYNAMC PENSIRATION RESISTANCE JLIQUID LIMIT —rwmeeW |
’ SO1L PRORIE SAMFLES 1 & |StowS7 FOOT mmme— | PLASTIC LIWAIT vy | L, 2
Bl « 81 & 20, 4060 BO 100 IWATFR CONTEMI.W { =3
ELEV )2l w | £ A [SHearR STRENGTH P.5F, AN . 3
m DESCRIPTION ';1' =l » | ~ ] O UNCONFINED + ARD VANE | A O
! Sl 215 18] = o ouexrmana x ias vane, | WATER CONTENT %7y .
546,9  “tround level, v sf w . 16 207 30 JETE
0.0 i« mixture of ot o N S
wlayey zilt, sand & {.¢; : . ) NN AR e
gravel, . 1188 7 J . b---‘
Glacial Till 540 =
M - . [ — -
2,185 136 o e
532.9 ), . Brom A1 157 -
1‘0.0 G!Q)’u
G 1§s 1371 3%
Stiff to hard. i =3T3
z 'v-.: +
.0 >
15 v
A 5 X Gomsd
P ) e 520
o ¢
fd h
& AN RN
ui ¥
s R s
o] L : ‘
2. i 8188 1151 ¢4
z By
@ S ETEE T . ]
o .
(=] Lt
& =7
= P 500
wi .
] Ed
- -,."; | 10 [ 88 Lak
o .
o ,
. e 490
. N2 ,
S OGO 17 A q
480
DU [ g FENMLEALr) _ :
Fre 15 of shole Rec . - -
Grnents BxXL 407 . i1
469, 9 B 470
. 77.0 | Shale Bedrock. =] 14 | axe Rec. ' 3
465, 9 | Crey, Seund 0% ..
81,0 | End of borehole, :
’ 460 .
R 2. . e
Y . 95 % STRAIN AT FAILURE -

W0

"




MINISTRY OF TRANSPORTATION “AND~ COMMUNICATIONS~ ONTARIO 7577 5 7 <07 [~ igiidy

DESIGN SERVICES BRANCH : " FOUNDATIONS OFFICES
RECORD OF BOREHOLE N23 CMPEBIAL .
WP 659-93 -01 Co=oRusNY 549 375.2,E 225 785, 4 R
JOB_32-11022 LOCATION Co-ord’s 880,496 N. 970,326 E. . . ORIGIMATED BY x’.x.
WP 213-65 BORING DATE March i3, 1972 COMPILED BY__V.Ko
@ DATUM _Geodetic BUPEHOLE TYPE _Auger and Sample with C,M.E. Machine " CHECKED B?ﬁ-
. ' ‘ SOIL LROFILE SAAPLES L, |DYNAWC PENETRATION RESISTANCE [LIQUID LIMIT w,
- — w lsows/ Foor PLASTIC LIMIT —.wy
51 o O & | 20" w0 T T "TW | waTer CONTENT W
JEtEv . Tlwiw x| « [SHEAR STRENGTH P.S.F. wr w_ ¥
BEFTH DESCRIPTION 12>} K4 = 0O UNCONFINED "+ FIELD VANE
el Z1 7 &) % |oouick Tmiaxi  x tab vane | WATER CONTENT %] Y S
547.9 ICGround level. v = e L 10 20 30 -.|p.C.FIGR.SA.SLCL
0,0 jHet. mixture of oo el 7 l PN eI
clayey silt, sand & |- 7 < i ' A Y
gravel, Poop1 188 129 : < - y
Glacial Till. 21585 127 B
540 et e v —
{3 55 |76 [
535.4 | _ Brown, _ _ __{i :
12,5 Grey. THEe it
Very stiff to hard, |~:'[ 5 {ss 119
~ .
e o] 530 - -
. I»
\ vi- I 7185 173
8 o'
- -
s e B 158 I19
3 e 520
= ol 9 158 |25 p—4
[T NEEKS - -
2 biz.e |15k 57
Q 35.0 |Silty sand, tracds off* "] 10 155 T3T . N
2z clay & gravel, - N 510 .
@ Dense. " ISE 120
) . .
- 44,0 wh. - : : -
« Het. mix, of clayey |2
wo, . Lor: 4500
b4 silt, sand & gravel, |,
“ Son 35 197
(o] Glacial ‘T111, ..
Hard.
490
K 5% 1551 - ’ _ °i"'e1‘"
o
480
477.4 o 1% TS5 JooZp"
70.5 [ Eud of borehole.
470
f

20
1545 " STRAIN AT FAILURE

- na o - . .
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONIARIO
DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N°d

WP &659-93-01 Covorps:N 4540 295 b,
JoB_72-11022 LOCATILN  Co-ord’s 880,563 % 970 :91 t._ et
WP 213-63 : BORING DATE __ Mareh 2..1972 " £ LET BY_V.K,T*
@ DATUM Ceodetic . BOREHOLE TYPE _Auger snd Sample with C.M.E, Machine, | CHECKED BYW
SOIL PROFILE SAMPLES DYNAMC PENETRATION RESISTANCE | LIOUID LIMIT comuaW
p W IBLOWS/ FOOT i | PLASTIC LIMIT i |-
5 o 8 2 20 40- 60 80 100~ FWATER CONTENT..W
ELEV . = wiowog b & |SHEAR STRENGTH P.S.F. We - tov
DEPTH DESCRIPTION A - £ o |0 UNCONFINED . & FIELD VANE AR
- EV217 | &1 & | ovex rmaxa x s vane | WATER CONTENT % _
548.4 | Cround level, v 0 ' 10- 20" ° 30 )P C EIGR.SA. .
0.0 | Het. mix, f rlayey .2 : ] . ‘ 3 i ‘
silt, sand & gravel, | "o e . . : 0-"_.__.' B R AN )
Glacial Till. pony \ . . . M ] ¥ ;Mz.{(
. 7 185 135 . T - N .
Ead x
c36.0) _ prowm 3185 1es
11.5 Grey L] E '
Very stiff to haxd, IR
53
6 158 27
g =1 7 lss 139
= '~',"
3 i pBdss LA
o 3 %
g Lo I Y . | Gt :
L el ¥
"8 |12 156.2, M AT . N R R TS S L
oov 36,0 §41ty sand, traces of* ) 1 -
. clay and gravel, A 5
: Dense. - EaTTEE Tag . o
b - .
‘9 '
L 502,4 S
%46, IR
3 _ 0 kiet. mix, of clayey |»: 5
o silt, sand & gravd., }i-° S5 | 5L
© Clacial Till. L
N . Hard,
. 49 - -
55173 . °
o e e e o o e e ] e
Fragments of shule 22 Ya 3 . ) _
, €. RN SR
) BXL P ’
471,9 '
76,5 | Shale bedrock, Rec
487,4 | Grey.  Sound i ot
81,0} End of bozchole,
y
:
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) ) o Ry 4 . N A S A rudfr
MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO - [ = 7 P ol
DESIGN SERVICES BRANCH , . .- FOUNDATIONS . OFFICE -
e RECORD OF BOREHOLE N25 C IMPEIAL
WP 659-493-0] Co-orps: N 4 5404157, E 295725 ., ! :
Jop__ 72-11022 LOCATION _Cn-ord*s 880,629 N. 970,261 W, . ORIGINATED BY . _V.K.
WP 211-65 BORING DATE _ March .6, 1972 - - COMPILED BY____-V.X/'}
@ DATUM Geodettc BOREHOLE TYPE __Auger and Samnle with C.M.E. Machine . CHECKED BY. k4
it PROEIL ALAP DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT —meeemW
30 £ > lESM w | sows/ FOOT s | PLASTIC LIMIT W | -
sl . 8l & 20 40 60 80 100" [WATER CONTENT_w
ECEV alw|w|L| & ISHEAR STRENGTH P.SF. wo oWl M
1 6EPTH DESCRIPTION 12l =12 = | O UNCONFINED + FIELD VANZ o
bE S12| " [Z] @ |oouck rmamas  x s vane | WATER CONTENT %]
S4b.5 | Ground level. « E 0 -20 °3D -
0.0 j Het, mix. of clayey |12 . R B .
silt, sand & gravel. | ?/ BECEES ] 1 er— |
Glacial TL11. 40 \-
el 2155 176 ] i [+
5355 | _ _Browm.. . _ 3158 135 ' ™
11.0 Grey. 4 158" 123
’ Stiff to hard. TTEE T3] s30
& 155 117 : .
P 71ss 29
Q
e MALES T Re] s20
(-3 [ -
O H
T . .
% PR N I T . o 1
oy et
2
- =R .
o , WO EE 139 s10
508,51 (65 Lo
38.0 | Silty sand, tragcs .o
; of clay & fow gravell,”. |-Ll33 1 30
o Dense. ..-.
& 500.5 : b
o . 500
w 6.0 | Het, mix. of clayey |r
(=) "
E silt, sand & gravel,|7: PR R A o {
o Clacial Till,
Hard, - ) 490
- gt
. v
o R AY . . pr—
2
-t 480
A I
476,4 | Fragmontz of shale 1-. S cicom rets
70.1 | End of borehole.
470

20 .
'IS:)-S 4 STRAIN AT FAILURE N
o . .o ' -




© oFfICE. ne_rden SOIL EXPLORATION

DESIGN SER\HCES BRANCH o
RECORD OF BOREHOLE N 6
WP 659-93-01 Co-0Rpsi NAB4o 3L 2.7 E2% 62786 -
Jos 72-11022 LOCATION torprd's 880,455 N, 970,137 B, ,:
W.E. 21315 BORING DATE _Muyeh 10, 1972 ' '-"COMPILED BY ,,%
DATUM Ceodetis BOREHOLE TYPE __Auger and Ssmple with C.M.E, Machine, CHECKED BYL.!"ZHL%_ ;
DYNAMC PENETUATION RESISTANCE JLIQUID LIMIT wonWy § 5 ;
SOl PROFUE SAMPLES.._ W L BLOWS 7 FOOT mummmmmsamimmminss | PLASTIC LIAMIT woeWp
5l . 81 & 20° 40 60 80 100 |WATER CONTENT—w
ELEv, Elw|w | ] & [SHEAR LT2ENGTH P.SF. . Wp o W
DESCRIPTION gl e |0 : o unCoRRNED + FELD VANE vt O
BEPTH 13| % [Z] @ |oouicx tmaxme x wan vane, | WATER CONTENT %]
Y . s A
546.46 | Ground level, v R - : 10 20 30-..
0.0 | Het. mix. of clayey |- 7 : s
: fr -
l-“t, sand & gravel, '_.’,_: RARTIRNT < l-ﬂ-_--( i
Glacial Tili, :9.'; 51GE EF) 540 \M . —
e, ]
> s5_1.50 e
533.11  Brown _ . S5 1ot N
13.3 Grey SETI8] s30
Very stiff to hard,
- ss 130
§s 141 ‘
3E 145t 520 -
A
TETT70] 510
55 24 . .
. : S5 e
498,06 | 152.0 % 500
8.0} 5ilty sand, traces ['.%
of clay and some A 11158 (48
gravel.- o : -
X 490
Dense to very denze, [« 4 -
. . 1% 551153
. 480
476.% BN ey 7. 730
70.1{ End of borehols.
470 =

20
1595 % STRAIN AT FAILURE
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- —“'IM s .y r g _:,r-.n 2 M
MINISTRY OF 'raANSPORrAnou AND - COMMUNxCATIONswomAmot SRR T AR
DESIGN SERVICES BRANCH B el AR FOUNDATIONS - omca
RECORD OF BOREHOLE N° 7 D L
WP &59-13 -6l Co-0RPs N 48803737, "B 2550932 IMPE-RIA _"?r‘
JOB 72-11022 LCCATION Co-ord's 880,490 M. 970,122 E, ° - . ORIGINATED BYM
W.P. 213-65 BORING DATE Match 7,°1972 - - - - COMPILED BY V.K -5
@ DATUM __ Gendet ic BOREHOLE TYPE Auger and Sampls with C.M.E, Machine. "CHECKED BYE‘{.
SGIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [ LIQUID LIMIT sl .
w W lstowssroor PLASTIC LIMIT —wp | - 2=
61 o 8l g 0 40 8 100 IWATER CONTENTw | 2 &
ELEV, ElE| w | 8] B [snear sTRenGTH P.SF. w. o wow 1238
P —— .
BEFTH DESCRIFTION 12| = |'§]| 5 jouwonmes  erapvane| " s R
afl 2" | 5] “ }e ouick Teaxg - x (A vANE | WATER CONTENT %} Y
548.8 | Ground Jevel. A4 > us i 10 20 30" P.C.F.
0.0] ler. mix, of clayey ) : . e
silt, sand & gravel. —] A
Clacial Till. sg 114 ) """-..\ 9——-0_
ss _1z0] 0 ’ e
534.81 _ _ Brown, - . S5 |29 o
14.0 Grey. = _ i
35 114
530} > .
‘ Stiff to hard, T8 T
z
Q T
< Sc 128
o
;0 520
—l
& 55 120 i
= .
Q - 55 121
510
@ - -
5 . '
8 s02.8 | 163.3 A _ R ’
w 46,0 | Sandy silt to siley - 500
Lo sand with traces of I, . 75 T5r G0 . e
: O clay and gravel.
R Very dense. A
49
TS TSy L} @
e ) &
A R R ESNTE
e 47
468.3 - L B0 W 8 010 vs VRl
80.5 | Shale Bedrock, [ he
A Gy
4633 Groy Sound 4G BX1 o0z,
85,5 | End of borchole.
4 : .
i
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OFFICE aepo:@v SOIL EXPLORAT ION

e pdrmn?

MINISTRY OF TRANSPORTATION AND ’COMMUNlCATIO‘IS“ONTAR!O

DESIGN SERVICES BRANCH

We é;é -3 P 1|
JoB__72-11022

RECORD OF BOREHOLE N°8

LoorpeNg B4 3220 )
LOCATION_ Co-ord's 880,553 N,

(E 2950847
970,09 B,

| FOUNDATIONS OFFICE™
.o " ' n.‘ e " , N

" GRIGINATED BY . K.l

WP 213-¢5 BORING DATE _ March 8, 1972" — "’4”“coumeo'av'v'.'k.:waﬁ ‘
DATUM_ Geodetic BOREHOLE TYPE _ Aoger and Sample with C.M.Z, Machine, - - CHECKED svﬁ@%ﬁ:
e T e,
SOIL PROF AMP DYNAMIC PENETRATION RESISTANCE [LIGUID me' ooy L T
O/l FROFILE SAMAES w lsowssroor PLASTIC LIMIT oWy |22
51 . 81 5 20 &0 60 BO 1067 |WwATER CONTENT_w | 5§
ECEV alwlw e w JSHEAR STRENGTH P.5.F, Ws w' “’t -1
BEPTH DESCRIPTION I ESES 2| = o unconnne + FIELD VANE e
E 121" 3] & | ouvick remxat  x tAs vaNE - WATEZ CONTENT ’/v Y
545,60 | Ground level, v B W I. ' ’ 10 203  lp.crE
0.0 | Het, mix. of clayey |17 T Rios
sile, sand & gravel, |, »" < s ‘ e B v
Glacisl Till, repddss dxd ool N o
S8 140 \a\ . =
[ R
534.6 1 _ Browm, __ S9 155 ' [
11.0 Grey. SS 121
137 5%
Very stiff to hard, $5 138 ‘
' S5 [43
TS| S0 oy
55 | 89 -
b1 He 51q
504.6 \9%.%
41,0 [ Silty sand with 5199
traces of clay and ‘500
gravel, ’
Very dense,
494,6 55 JI0F
51.0 | Het, mix, of clayey )
aile, sand & gravel, %> 490
Clacial Till, ;
Hard. T5S 57
480 Lo
475.5 ss—owh “
0.1 | End of borehule,
470

z0
R ;i;-!r" % STRAIN AT FAILURE

. Rl

et
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S

FOUNDATAIONS orf_lce*{
CIMPER AL /’E

MINISTRY OF TRANSPORTM’ION "AND couuumunons-oummo HE
DESIGN SERVICES BRANCH :

RECORD OF BOREHOLE N9

WP G5q-93 -0 Ceo-onp5 N 48404 14:2.E225 L7585 =00 o0 .
Jos__13-11022 LOCATION Co-ord's BK0,624 N, ° 970,064 E, S e omcmArED BYM
' WP 213-65 BORING DATE March 6, 1972 " . - COMPILED  8Y_ v Ko Sss
@ DATUM_Cendetic BOREHOLE YYPE _ Auger and Sample with (:.M.B.'u.c“ne CHECKED BY -
SOIL PROFIL SAMP DYMAMIC PENETRATION RESISTANCE {LIQUID LIMIT w2
° Ofit "Esh_ W IBLOWS / FOOT i oo | PLASTIC LAY W 7 2
ol « 8 < 20 40 60 BQ 10p " I WATER CONTENT..W 29
ETEy i@l w |8 W [SHEAR STRENGTH P.SF. we  w oW leih
Gy : .
n|  DESCRIPTION SlE| > | 2] = |ouwonnnen  + mEw vane o &
. DE . 2" g @ |e ouick TRIAXIAL X LAB vANE | WATER CONTENT %y
542.1 | Cround level. “n s ¥ g 10 20 30 -lpcr
0,0 |Her, Mix. of clayey [:¥ 540 : I R
silt, sand and gra. |7 l TENE \ . . oty - S
) B
Glacial Till. L \ .
s 34 [ . \ Ot Lt
531.1 1 _ Brown Y 530 —— e _
11.0 Crey 55 ET)
§3 139 )
v £f kard, I
ery stiff to har 55151 . . ) ..
2 ss_ 61} 520 =1
o) ‘ .
= 58 141
o L
o .
= : ) Gt
$5_ 122 .
i 510
e {1 ss_ha : _ Bla N
i, AN
@ LI IS5 M50 500
o- R
Q 2 .
= a1 5L (€., =iz ss |73
B 48.0 |5ilty sand, gravel ’
b with traces of clay. S5 62 490 °
O 142.% lags.1 [Veey dense,
' 56.0
Het, mix. of clayey :
= silt, sand & gravel, TS
Glacinl  Till 480
s Hord .
oL Bl )
470 -
Frogments of shole
Lo 460 —
58,1 2] 16 | 4L poun 1
84.0 | Shale bedrock. ;?/J/’: Rec, .
153.1 |crev,  Sound ZAM | oo -
89.0 | End of borehole. 450

20 .
1:.;:;—5 % STRAIN AT FAILURE
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SOI EXPLORATION
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OFFICE _asm@q

Lt e i R el o T AN - - T L e s Sk T A
MINISTRY OF TRANSPORTATION ANDY COMMUMNICATIONS~ONTARIO

DESIGN SLRVICES BRANCH

WP 65993 -0)
JoB_ 72-11022

W.P.

215-69%

DATUM Ceodetic

BORING DATE

BOREHOLE TYPE

" -w ’t

: R
RECORD .OF BOREHOLE N210 -
Co-0RDS: N 4846°A25.5 E425: 7610 -

LOCATION_ So-ord's 880,661 N 97o 150 B

Freey u\' °

March 3, 1972

Avger and Szmple with C.M,E, Machine.”  °

_ CHECKED av'

5011 PROFILE

SAMPLES

DYNAMIC PENETRATION EESISTANCE

LIGUID LIMIT Wi,

=] Y |BLOWS/ FOOT mmmmmmecos | PLASTIC LIMIT ey | =]
5l w 8 < 0 40. 60 80 100 WATER CONTENT..W 5%’ RO
ELEY Z|w|w 2| B |SHEAR STRENGTH P.S.F. o w . % 35| REMARKST
G| DESCRIPTION SHE] > | 8] = |omconnmen  « mew vane - @ 01 B
S131 = 1Z] © fo ouick reiaxiat  x LAs vANE WA‘I’ER CQNTENT 'A Y R
544,3 | Cround level. - h B | W 400 800 1200 1600 2000 J10 20 3% P.CEIGR SASLELY
0.0 | Het, mix. of clayey P°° - T [
silt, sand and yrav, {7 - VJ.;SGO
el 1185 1331 540 < + : 'f““.
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Foundation Investigation Report
for - |
Highway 427 Overpass Widenings at Woodbine Racetrack Entrance
“W.P. 660-93-01, Site 37-0983
Central Region

The following report is a copy of the factual information from the Foundation Investigation and
Design Report for WP 48-71-02, Contract 78-111. The foundation investigation report was prepared
for the existing structures by MTO Foundations Unit and represents the subsurface conditions for the
proposed widening of the existing overpass structures at Highway 427,

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

This report contains the detailed subsurface conditions, the Record of Borehole sheets, and the
location of the borings in plan.

D. Dundas, P.Eng.
Sr. Foundation Engineer
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FOUNDATION INVESTIGATION REPORT
For
Proposed Twin Overpass Structures
At the Crossing of Hwy. 427
And Woodbine Racetrack Entrance Poad
Borough of Ftobicoke, County of York
District No. 6 (Torento)
W.0. 72-110623 -- W,P. 48-71~02

1. INTROCUCTION:

The Foundations Office was regquested to carry out a
subsurface investigation for the *win single span structures to
be constructed at the crossing of the proposed Hwy. 427 and

GB Woodbine Racetrack Entrance Road, in the Borough of Eiobicoke,
County of York. The request was, contained in-a memo from the
Bridge Office (Mr. G.C.E. Burkhardt, Regional Structural
Planning Engineer, Central Region) dated January 31, 1972.
Subsequently, an investigation was carried cut by this Office
to determine the subsoil, bedrock and groundwater conditions
at the site.

The results of the investigation are presented in
this report, together with our recommendations for the design
of the structure foundations as well as the stability

considerations associated with the approach £ills.

2. DESCRIPTION OF SITE AND GEOLOGY:

The site is located immediately to the east of the
existing Indian Line road, approximately 1 mile south of
Rexdale Blvd. in the Borough of Etobicoke. The area, which is
within the VWoodbine Racetrack compound, is grass covered. The

terrain is flat to undulating in relief between elevations

540 and 550. The grade of the existing Woodbine Racetrack
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entrance road is at the level of the surrounding ground;

The site is located in the physiographic region
known as the "Peel Plain." 'The characteristic deposit in this
region is a'grauhd moraine laid down during the Wisconsinian
Glacial Age. 1In the vicinity of the area under investigation,

‘the moraine is primarily composed of a cohesive glacial till

whose thickness generally ranges from 60 to 7C feet. - The
overturden is underlain by gtey shale bedrock of the Meaford-
Dundas formation, Ordovician Period. Available geological
information indicates that the surface of the bedrock is at

‘about elevation 470 ft.

3. FIELD AND LABORATORY WORK:

Five borehbles, each of vhich was accompanied by a

dynamic cone penetration test, was put out by augering five

boreholes. Each down during the field investigation. The
boreholes and the cone penetratioh tests were advanced by

means ¢f a continuous flight auger machine (C.M.E.) adzapted for
'soil sampling purposes.’

At required depths sampies were obtained by means of

a2 inch 0.D. split spoon sampler. The method of driving the

split spoon conformed to the specifications for the Standard

‘ ~Penetration Test., The same method was used to advance the

dynamic cone penetration tests., Bedrock was proven at two of
the boring locations by obtaining BX size rock core samples.

During sampling and drilling 0pérations, detailed
logs of the borings were made., These logs contain a record of
the drilling_and sampling techniques used, tdgether with the
soil types and bedrock encountered. The location and elevation
of all the borcholes are shown on Drawing No. W.0. 72-11023a,
together with estimated stratigraphical sections across the
site. Surveying was carried cut by the personnel from the
Central Region Engineering Survey Section. The elevations
given in this repcrt are referred to a Geodetic datum.
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All samples were subjected to a careful visual
examination in the field ard subseguently in the laboratory.
Following this examination,. laboratory testing was carried out
on selected representative samples to determine the following
physical properties of the overkburden.

Natural Molisture Content
Atterberg Limits

Grain-Size Distribution

The results of thesc tests are plotted on the
Record of Borelog sheets as well as on Figure #1, all of which

are located in Appendix I of this report.

4., SUBSOIL AND BEDROCK CONDITIONS:

4.1) General:

The predominant structure across the site is a
cohesive alacial till, the thickness of which varies from
60.5 to 64 feet. This cohesive deposit is underlain by
shale bedrock. '

The boundaries of the various deposits, as determined
in the boreholes, are shown on the accompanying Record of
Borehole sheets. The stratigraphical sections, shown on
Drawing No. 72-11023A, have been inferred from this data. From
ground surface downward, the soil types and bedrock encountered

are as follows.

4.2) Glacial Till (Heterogeneous Mixture of Clayey
58ilt, Sand and Gravel):

Directly beneath a nominal topscoil cover (1 foot)
across the site is a glacial till stratum vhich is composed of
a heterogenecus mixture of clayey silt with sand and gravel.
The thickness of this glacial till varies from 60.5 to 64 feet.

In Boreholes 3 and 4 the upper 5 ft. is made un of

£ill material whose composition is similar to that of the
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glacial till:; a trace of organic matter is, however, present

throughouvt. 1In Boreholes 2, 3, 4 and 5 a laver of silty sand
varying in thickness from 3 feet (B.F. 4) to 10 feet (B.H. 2)
was intersected at elevations between 505 and 508. Grain-

size dictribution curves for samples of the cohesive stratum,

cbtained with a 2" 0.D. split-spoon sampler, are shown on

Figure No. 1 in Appendix I.
Atterberg limit tests were performed on samples of

the glaéia]'ti!-. The results are tabul:ted below:
| _ Range Average
(WL).Liquid Limit (%) 17 - 39 28
(W) Plastic Lamit (%) 12 - 22 17
(W) Natura. * isture Content (%) 6.5 - 28 17

Based on these values it is estimated that the

cohesive deposit has a matrix, which is inorganic and of low

to intermediate plasticity. ) )

' The Standard Penetration Tests, carried out within
this glacial till stratum, are plotted on Record of Borehole
sheets, This testing gave "N" value range of 10 to greater‘
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than 100 blows per foot. Based on this testing it is estimated
that the consistency of this cohesive deposit varies from stiff

to hard. The penetration testing carried out in the granular
layers within the glacial till indicate that the -:lative

- density of this layer ranges from compact to very dense.

4.3) £Shale Pedrock:

The cohesive glacial till is directly underlain by
bedrock which was proven in two of the boreholeé by 6btaining
BX size rock core samples. In the remainder of the boreholes
the bedrock surface was inferred to exist at the level where
the auger met practical refusal. The surface of the bedrock
across the site varies from elevations 479 to 482.5 which
corresponds to depthc of from 60.5 to 64 feet below existing
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ground surface.

The bedrock is composed of a grey shale. The upper
8.5 to 10.5 feet is in a weathered condition. Below this
zone fhe bedrock is in a reasonably sound condition as

evidenced by the high percentage of core recovery.

5. GROUNDWATER CONDITIONS:

The groundwater level conditions across the site,
during the period of the field investigation (February 1972},
were observed by taking readings in the open boreholes. The
results of the readings are shcwn on the borelog sheets,
as well as on Drawing MNo. 72-11023A.

The observations indicate that the groundwater level
was located between elevations 539 and 542; 1.e., 2 to 4 ft.

below existing ground surface.
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NINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO 55

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
o
WP 660-93- RECORD OF BOREHOLE N2 1
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DESKGN SERVICES BRANCH

FOUNDATIONS OFFICE

- " RECORD OF BOREHOLE N2 2
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OFFCE REPORT 'SOil EXPLORATION

MIMISTRY OF TEANSPO:&MHON AND COMMUNICATIONS—ONTARIO 5 7
DES:GN SERVICES BRANCH FOUNDATIONS OFFICE
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MINISTRY OF TRANSPUR"AT‘ON. AND COMMUNIC ATIONS ~ ONTARIO

DESHGN SERVICES BRANCH FOUNDATIONS OFFICE
. - - RECORD OF BOREHOLE N2 4
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DESIGN SERVICES BRANCH

WP 660 - 93-0! RECORD OF BOREHOLE N2 5

Co~oeds. N 4840 609.9, E 295587.4

FOUNDATIONS  OF FICE

IMPERIAL
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DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
\ o
O - - RECORD OF BOREHOLE N2 6
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

X8

DESIGN SERVICES BRANCH

WP 660- 93-0l

72-11023

Datum__ Geodetlc

LOCATION
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FOUNDATIONS OFFICE
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CECAPES # 2 0OMiZ~ 224
Foundation Investigation Report
for '
Highway 427 Overpass Widenings at Goreway Drive and Disco Road
W.P. 658-93-01, Site 37-0994
‘ * Central Region
couvr. 96-12

The following report is a copy of the factual information from the Foundation Investigation and
Design Report for WP 387-65-00, Contract 76-01. The foundation investigation report was prepared
for the existing structures by MTO Foundations Unit and represents the subsurface conditions for the
proposed widening of the existing CNR Overhead structures at Highway 427.

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

This report contains the detailed subsurface conditions, the Record of Borehole sheets, and the
location of the borings in plan.

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




FOUNDATION INVISTIGATICN RIPORT
For
Proposed Overpass Structures at the Crossing
of Huwy, #427 (S.B.L. and I.2.L.)
Disco Rd. (3Iealign.) - Goreway Drive (Zxt.)
Borougzh of Etobicoke, Metropolitan Toronto
District No, 6 {Toronto)
W.0., 72-11002 -~ W,P, 387-65

L. INTRODUCTION:
It is proposed to extend the present alrport express-

way northerly toward Finch Avenue; this expressway will closely
follow existing Indlan Line Rd. This expressway will be
désignated as Bwy. #427. In connection with thls expressway

a major complex will be required at thz crossing of proposed
Hwy. #L27 and 1) the lMimico Creek Diversion and 11) the

Disco Road realignment - Goreway Drive extenslion. This is
known as the lMimico Creek Complek. The western portion of this
complex is located in the Town of Mississauga, County of Peel,
~while the eastern portion ig in the Borough of Etobicoke,
Metropolitan Toronto.

. The Foundatien Offlce was requested to carry out a
subsurface investigation for the various components assoclated.
with the Mimico Creek complex. The request was contalned in
a mewo from ¥Mr. G.C.E. Burkhardt, Regional Bridge Planning

Engineer, Central Regzion, dated December 29, 1971. Subsequently,

an investigation was carried out by this Office to deternine

the subsoll, bedrozk and groundwater conditlons in thils area.
This report will be concerned with the twin parallel

overpass structures to be constructed at the crossing of

Hwy. #8127 (N.B.L. and S.B.L.) and the Disco Rd. realignment -

Goreway Drive extension., As such it presents the factual.



information obtained in this specific area, as well 235 rTecon-
mendatlons pertalning to the foundation desizn of thz2 proposed
structures and the stability and settlement considerations
associated with the approach fills.

Foundation reports for the other proposad structures
within this complex will be presented in the following reports:

Report Lo.

Ramp W.~-E., over the Goreway Drive Extenslon 72-110073
Culvert - Mimico Creek Diversion 72-1100L

2. SITE AND GEOLOGY:
The area under investigation 1s located in the

immediate vicinity of Mimico Creek and Indian Line Road, which
1s partially in the Town of Misslissauga and partially Iin
Metropolitan Toronto. The east flowing Mlmico Creek meanders
along the floor of a valley which ranges from 100 to 180 feet

in width. ‘Tne creek channel is about 15 to 20 feet wide and

10 feet in depth with the water level varying between elevations
502 to 504 (3 to U feet of water). The grass and brush covered
valley banks range from 22 to 26 feet in height, They are
standing at slopes which vary from 2:1 to 3:l.

The surrounding terrain is flat to gently undulating
in relief between about elevation 3527 to 536, This area has
been developed for small industrial enterprlses.

Twin 517 feet long Balley Brldge structures exlst at
the crossing of Indian Line Road and Mimico Creek.

The site 1s located in the physlographlc region known
as the "Peel Plain." The characteristic deposit in this reglon
is a ground morains laid down during the Wisconsinan Glaclal
Age., In the viecinity of the area under investlgatlion, the
moraine is primarily composed of a cohesive glécial t1l1l whose
thickness generally ranges 35 to 66 feet. In this regzlon the
Humber River, Etobicoke and Mimico Creekxs have cut deep valleys
into the overburden. There 1s, therefore, no large undrained
depression, swamp or bog, although in many of the. insireanm areas

drainage is still imperfect. The overburden 1s underlaln by



grey shele bedrock of the Meaford-Dundas formation, Ordovician
Period, Avallable geological inforzation indicates that the
surface of the bedrock varies somewhere between elevation 460
~end elevation 475, '

3. FIZLD aND LABORATORY WORK:

A total of elghteen btoreholes, all of which were
accompanied by a dynamic cone penetration test, was carried out
at the site during the course of the field investigation, The
boreholes and the cone penetration tests were zdvanced by means
of a continuous flight zuger machine (Penn Drill) or z diamond
drill rig, both of which were adapted for soil sampling
purposes.

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

During sampling and drilling operations, detalled
logs of the borings were made. These lozs contain a récord
of the drllling and sampling techniques used, together with
the soll types and bedrock encountered, The lccation a2nd elevation.
of all the boreholes are shown on Drawing No. W.0. 72-11002 A
and B, together wlth estimated stratigrapnhical sections across
the slte. Surveying at the site was carried out.by the personnel
from the Central Region Engineering Survey Section. The -
elevatlons glven in this report are referred to a Geodetic
datum,

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

Natural Moisture Content
Atterberz Limits
Grain-Size Distribution



The results of these tests are plotted on the Record
of Borelog sheets as well as the figures located in Appendix I
of this report.

4. SUBSOIL AND BEDROCK CONDITIONS: ‘
4.1) General:

The predominant stratum across the site is a cohesive
glacial till, the thickness of which varies from 35 feet to
60 feet. This cohesive deposit is underlain by shale bedrock.

In some localized areas the glacial till is overlain
by cohesive and garbage fill material, with a combined thickness
as much as 21.5 feet.

The boundaries of the various deposits, as determined
in the boreholes, are shown on the accompanying Record of
Borehole sheets. The stratigraphical sections, shown on Drawing
No. 72-110022 and B have been inferred from this data. From
ground surface downward, the soil types and bedrock encountered
are as follows.

4.2) Fill Material:

At a few random locations (B.H.'s #11, #16 and £17),
£i111 material ranging in thickness from 4.5 to 21.5 feet was
encountered. The upper portion of fill material consists of
either gravel and sand (B.H. #11) or clayey silt (B.¥. #16). This
upper £ill material is underlain by up to 14 feet of sanitary
£fill material (garkbage fill). However, at B.H. #17, no sanitary
fill material was encountered, and the £fill material mainly
composed of clayey silt, sand and gravel.

Standard penetration testing carried out within the
fill material, gave 'N' values which range from 3 to 34 blows/

foot, which would indicate that it has been subjected to a poor
to moderate compactive effort.

4.3) Glacial Till (Heterogeneous Mixture cf Clayey )
Silt,; Sand and Gravel): i

Directly beneath the surficial deposits, where these !

exist, or a nominal topsoil cover (1 foot or less) elsewhere



1s the predominznt stratum across the site, which is composed

of a heterogeznesous nixture of clayey silt with sand and gravel.

The thickness of this glacial till varies from 35 fest (B.H. #1)

to €0 fezt (B.H. #12). Cccasional layers of sand and gravel,

up to 4 feet in thickness, were encountered randomly thrcughout

"the depesit., The lower 5 to 15 feet of the stratum often

contains numerous shale frazments, as well as occasional small

boulders (up to 5 inches in size). Grain-size distiribution curves,

for samples of the cohesive stratum, obtalined with 2" 0,D.

sampling equipment, are shown on Pigure No, 2 in Appendix i.
Atterberg limit tests were performed on éamples of

the glacial till. 7The results, which ars shown on the boreloz

sheets and on the Plasticity Chart, Filzure #1, are tabulated below:

Range
‘Liguid Limit (W) (%) ‘ 17 - 39
Plastic Limit (WP) (%) 13 - 23
Natural Moisture Content (W) (%) 5 - 28

Based on these values it 1s estimazted that the cohesive
deposit has a matrix, which 1ls inorganic and of low to inter- '
mediate plasticity.

The Standard Penetration Tests, carried out within
this glacisl till stratum, a2re plotted on the Record of Borehole
cheets, This testing gesve 'N' values which ranged from 2
blows/ft. to 100 blows for 1 inch, The lower 'N' values were
encountersd, in the upper few feet of the stratum at a few of the
borings put down on the floor of the Mimlco Creek valley. The
consistency‘of this upper softened zone was deterzined by
carrying out undrained shear strenzth testing both in the field
and thne laboratory. This testing gzeve undrained shear strength
values which ranged from 500 to 700 p.s.f. These results
ere summarized on the Record of Borelog sﬁeets appended to this
report. Bassed on the testing results it ls estimated that the
consistedcy of the overall deposit varies from stiff fo hard,
with the exception of the upper softened zone which is in the
irm range. |

L,L4) Shale RBedrock:

The cohesive glacial ti1ll stratum is directly undeilain



I o

whlch was proven in flve of *he boreholes by obtalininag

1

et of ZX slze rock core samples dditlon, the
ace of the hedrock, 2t a number of othe nz locations,

was inferred to exlst at the level where the hammer driven casing

met practlczl refussl, Over the site the bedrock surface was

found to wary randoxzly between elevations 480 and L76. The bedrock

s composed of » grey shale - the upper 3 feet of which is in

a weathered condition. Below this weathered zone the shale

Vedrock is in a sound state as evidenced by the high percentaze

of core recovered.

5. GROUNDWATER CONDITIONS:

The groundwater level conditions across the site,

during the period of the investigation (February 1972), were
observed by taking readings in the open borzholes. The results
of the resdings are ghowWwn on the borezlog sheats, as well as on
Drawing No. 72-110024,

The observations indicate that the zroundwater level
1s located between elevatlions 503 and 507, which corresponds
to levels which range from & to 23 feet below existing ground
surface. These levels correspond closely to the water level

in the creek, which was at about elevation 502 to 503.
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"~ 'memorandum e

Ontario

To: G. Al-Basi, P. Eng. Date: 94 08 12
Design Engineer
Structural Office

From: Foundation Design Section
Room 315, Central Building

Subject: Proposed Widening
Hwy 427 Overpass at Disco Road
W.P. 658-93-01, Site No. 37-0994
District 6, Toronto

We refer to the letter from J. Sherlock, P. Eng. of Giffels Associates Ltd. dated 94 08
08 addressed to us and copied to you among others. Giffels has now identified two
areas that required shoring during construction of the widening, namely the

abutments between the existing structures and the abutments along the east edge of
the NBL.

We have reviewed the old foundation reports and have come up with the following
simplified stratigraphy based on available borehole information :

Shoring between existing structures -

Fill Cohesive Till
South Abutment(BH 2) From existing grade 508.9-470’°
to 508.9°(155.1 m) (155.1-143.3 m)
North Abutment(BH 17) From existing grade 508.1-476.6"
to 508.1°(154.9 m) (154.9-145.3 m)
Shoring on east edge of NBL -
Fill Cohesive Till
South Abutment(BH 1) From existing grade 509.6’-473.6’
to 509.6’ (155.3 m) (155.3-144.4 m)
North Abutment(BH 16) From existing grade 507.4’-463.9

to 507.4° (154.7 m) (154.7-141.4 m)
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For shoring design, the following soil parameters are recommended:

(] C, Y
Fill ‘ 28° 0 19kN/m®
Cohesive Till | 0 100kPa 20kN/m®
Sound Shale Bond capacity between bedrock and grout = 500 kPa

Groundwater level assumed to be at El. 505’ (153.9 m)

We believe the above is sufficient for your purposes. If you require further
information, please contact us.

\ T

T T

David Kwok, P. Eng.
Project Foundation Engineer
for
Paul Payer, P. Eng.

Senior Foundation Engineer
c.c. John Lam, P. Eng. (Structural Section)

James Sherlock, P. Eng. (Giffels Associates Ltd)
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. — iffegs Géfm!tamates Limited Consulling Engineers and Ar.cts

30 International Bivd. FAX (416) 675-4620  Offices:
Toronio (Hexdain), Ontario Telephone Toronto,
Canada MW 5P3 {416) 675-5850 Ottawea
August 8, 1994
Paul Payer, P.Eng. Re:  Proposed Widening
Senior Foundation Engineer Highway 427 Overpass at Disco Road
Ministry of Transportation, Ontario W.P. 658-93-01, Site No. 37-0994
Foundation Design Section District 6, Toronto
Room 315, Central Building Giffels Project No. W94105
1201 Wilson Avenue

Downsview ON M3M 1J8

Attention: Mr. David Kwok, P.Eng.
Project Foundation Engineer

Dear Sir:

The construction of the abutment widenings will require shoring between the existing
structures and along the east edge of the N.B.L. The shoring will consist of ¢ither cantilevered
or tied back soldier pile walls. We request soil parameters for this design. At this time we do
not anticipate requiring roadway protection for construction of the pier footings.

Should you require any further information, please do not hesitate to call.

YO}W% very truly,

3

a

e
%,

\ W {\:
James Sherlock, P.Eng.

Direct Line - (416) 675-5950, Ext. 5853

JS:jsm(W94105)Kwok-Aug8

ce: G. Al-Bazi, MTO, Design Section
B. Bridges - Giffels
Project File




memoPandum

Ontario
To: V.F. Boehnke, P. Eng. . Date: 94 05 25
Head, Structural Section
Central Region
Attn: John Lam, P. Eng.
From: Foundation Design Section

Room 315, Central Building

Subject: ©  Proposed Widening
Hwy 427 Overpass at Disco Road
W.P.658-93-01, Site No. 37-0994
District 6, Toronto

We refer to your memorandum dated 94 02 15 and the updated E-plan attached
therein. Based on this and the subsequent discussions, we provide herewith our
detailed foundation recommendations for the proposed widening of the above
structure. This memorandum is intended to include and supplement the
recommendations given in our previous memorandum dated 93 11 08.

Based on the updated plan, it is understood that the widening will be carried out in
the median of both the NBL and SBL structures and on the outer side of the NBL as
well. The existing overpass is a three span structure. Both the abutment and pier
footings are supported on 12BP74 (HP 310X110) piles, driven to refusal within the
lower portion of the glacial till deposit with a design load of 95 tons/pile. A buried box
culvert carrying water from Mimico Creek runs between the north and south piers.

The subsurface stratigraphy typically comprises 10 to 20 m of cohesive glacial till
deposit overlying bedrock. Some municipal land fill was found in local areas around
the northeast portion of the existing NBL structure. This land fill was supposedly
removed under Cont. 76-01 and replaced with earth fill material. Based on a review
of the available borehole data, it is envisaged that the subsoil condition is quite -
uniform across the site and the present information is sufficient for us to provide the
foundation recommendations, as follows:

Foundation
Steel H-pile -

The proposed widening can be supported by 310X110 steel H-piles driven to refusal
into the competent glacial till or possibly to bedrock. The following pile capacities
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should be employed in the design as per O.H.B.D.C:

Factored Axial Capacity at U.L.S. 1600 .kN/pile
Axial Capacity at S..S. Type I =~ 1150 kN/pile

Piles shall be driven in accordance with Standard SS 103-10 or SS 103-11 using an
ultimate capacity of 3450 kN/pile, but must be driven below the following design
elevations:

NBI/SBL Median NBL OQuter Side
South Abut. El 487 ft (148.4 m) El 492 ft (150.0 m)
North Abut. Fl 483 ft (147.2 m) El 492 £t (150.0 m)
South Pier El 480 ft (146.3 m) El 491 ft (149.7 m)

North Pier El 485 ft (147.8 m) El 494 ft (150.6 m)

The field investigation has revealed shale fragments in the glacial till stratum. Piles
should be equipped with reinforced pile tips in accordance with OPSD-3301.00.

‘Pile caps should be located at the same elevation as the existing pile caps. For frost
protection, an earth cover of 1.2 m should be provided. New piles should be properly
arranged to avoid interference with existing piles. In addition, in order to avoid
adverse effects of pile driving on the existing pile foundation, it is recommended pre-
augering be carried out at new pile locations at the abutments to a depth of 3 m
below the bottom elevation of the existing pile cap. These pre-augered holes should
be backfilled with suitable granular material upon completion of pile driving.

The pier foundations for the widening come very close to the existing culvert,
especially at the outer edge of the NBL structure where the new piles may be as close
as 4 +m from the culvert wall. To avoid overstressing the culvert walls during piling,
it is recommended pre-augering be carried out for all the pier piles to a depth of 2m
below the bottom of the culvert, at El 494 +ft (150.6 m). Due to the presence of non-
cohesive layers in the glacial till stratum below groundwater table, a liner has to be
provided during pre-augering.

Caisson -
Alternatively, the abutments and piers can be supported on caissons socketed 1.5 m

into bedrock. Minimum caisson diameter should be 900 mm to allow for down-the
hole cleaning and inspection. The following axial design values may be assumed in



accordance with the O.H.B.D.C.:

Factored Bearing Capacity at U.L.S. = 3500 kPa
Bearing Capacity at S.L.S. Type II will not govern the design

For caisson foundation, the differential settlement between the new and exlstmg
foundations will be negligible. Due to the presence of non-cohesive layers in the
glacial till stratum, liners are required for caisson construction.

For prehmmary design purpose, the following are the anticipated founding elevations
for caisson construction:

NBL/SBL Median NBL Quter Side
South Abut. El 464 ft (141.4 m) El 468 ft (142.6 m)
North Abut. El 472 ft (143.9 m) El 459 ft (139.9 m)
South Pier El 464 ft (141.4 m) El 465 ft (141.7 m)
North Pier El 455 ft (138.7 m) El 450 ft (137.2 m)

These tip elevations are estimated based on available borehole data. Actual founding
elevations may vary and have to be verified in the field. Caisson caps should be
constructed at the same elevation as the existing pile caps. Alternatively, caisson caps
may be omitted and pile bent type of construction be adopted.

Backfill

Backfill to abutments or retaining walls should consist of granular material in
accordance with MTO Standard Special Provision No. 109F03 (92 03). Computation
of earth pressure shall be in accordance with Section 6.7.4 of the O.H.B.D.C.
Unfactored properties for backfill materials are provided in the following table:

Material (0] X
Granular ‘A’ | 35° 22.8 kN/m®
Granular ‘B’ 30° 21.2 kN/m®

For areas close to the existing culvert, compaction should be carried out by light
compactors to avoid overstressing the culvert walls.



Construction

Temporary excavation is required for the construction of the pile caps and footings.
Cut slopes may be formed at an angle of 1H:1V or flatter up to a maximum height
of 3 m. Shoring may be required when excavation is carried out close to the existing
structure. Soil parameters for the design of roadway protection will be provided after
the location and extent of shoring requirements are identified by your office. Shoring
associated with caisson cap construction can be eliminated by adopting pile bent
construction. '

No major dewatering measure is required. Minor seepage from sand layers or surface
runoffs can be handled by sump pumping.

It is recommended that a pre-construction survey be carried out on the integrity of

" the culvert prior to the commencement of foundation works, to determine the

influence of new foundation works on the culvert, if any.
Miscellaneous

The original memorandum dated 93 11 08 was prepared by David Kwok, Project
Foundation Engineer, for Balu Iyer, Senior Foundation Engineer.

We believe the above is sufficient for your present purposes. Should you require
further information, please contact our office. We will comment further when the

design drawings are available.

David Kwok, P. Eng
Project Foundation Engineer
for
Paul Payer, P. Eng.
Senior Foundation Engineer

c.c. Has Shah (Planning & Design)
George Al-Bazi (Structural Office)



MEMORANDUM ®

Ont_ario

To: Ed Ellard, P. Eng. Date: 93 11 08
Head(Acting), Planning & Design Section
Central Region

Attn: Paul Jankowski, Sr. Project Manager

- From: Foundation Design Section
Room 315, Central Building

Re: Proposed Widening
Hwy 427 Overpass at Disco Road
W.P. 658-93-01, Site No. 37-0994
District 6, Toronto

Further to the telephone conversation (Jankowski/Iyer) on 93 10 29 regarding
possible light weight fi11 placed at the above site, we have gone through the
relevant files and our records indicate the following :

- Sanitary land fill material had existed on site from Sta 393+00 to Sta
401450 (Imperial Units) of the highway. The foundation report issued in
April, 1973 (W.P. 48-71-01) recommended removal of the sanitary land fill
within the Timits of the highway and replacing it with granular i1l up
?o q?e foot above the water level and local cohesive till above this

evel.

- During the construction of the culvert that runs between the north and
south piers of the above structures in 1976, failure of the culvert wall
and associated retaining walls had taken place. An investigation was
carried out and the remedial measures recommended in the report {Cont.
76-01) include setting back of the approach fill away from the walls, and
excavation of relieving trenches behind the culvert and backfilling with
loosely placed sand material.

- We do not have records of 1ight weight fi11 being employed in association
with the replacement of the old Tlandfill or construction of the
structures. To our knowledge, and with reference to the above-mentioned
reports, conventional granular fill material was used. When the final
layout and pertinent information are available for the stormwater lagoon,
we are pleased to carry out the necessary field investigation.

David Kwok, P. Eng.
Project Foundation Engineer
for

Balu Iyer, P. Eng.
Senior Foundation Engineer

c.c. V. Boehnke, P. Eng.
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MEMORANDUM

Ontario

To: V.F. Boehnke, P. Eng. Date: 93 11 08
Head, Structural Section
Central Region

Attn: John Lam, P. Eng.

From: Foundation Design Section
: Room 315, Central Building

Re: Proposed Widening
Hwy 427 Overpass at Disco Road
W.P.653-93-01, Site No. 37-0994
District 6, Toronto

Further to your memorandum dated 93 09 23, we provide herewith our foundation
recommendations for the proposed widening of the above structure. It is
understood that the widening will be carried out in the median.

The existing overpass is a three span structure with both the abutment and pier
footings supported by HP 12x74 (Imperial units) piles, driven to refusal within
the Tower portion of the glacial ti1l deposit with a design Toad of 95 tons/pile.
A bzgieq box culvert carrying water from Mimico Creek runs between the north and
south piers.

The subsurface stratigraphy typically comprises 10 to 20 m of cohesive glacial
ti11 deposit overlying bedrock. Some municipal land fill was found in local areas
around the northeast portion of the existing NBL structure. This is outside the
limits of the current widening. In any case, this land fill was supposedly
removed under Cont 76-01 and replaced with earth fi11 material. From a review of
the available borehole data, it is envisaged that the subsoil condition is quite
uniform across the site and the present information is sufficient for us to
provide with the foundation recommendations, as follows:

Foundation -

The proposed widening can be supported by 310x110 steel H-piles driven to refusal
into the competent non-cohesive glacial till or possibly to bedrock. The
following pile capacities should be employed in the design as per 0.H.B.D.C :

Factored Axial Capacity at U.L.S. ‘ 1600 kN/pile
Axial Capacity at S.L.S. Type II 1150 kN/piie

Pile driving should be controlled by the Hiley Formula as per MTO Standards
5S103-10 or S$S103-11, assuming an ultimate capacity of 3450 kN/pile.
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The field investigation has revealed shale fragments in the glacial till stratum.
Piles should be equipped with reinforced pile tips in accordance with OPSD-
3301.00. Pile caps should be located at the same elevation as the existing pile
caps. For frost protection, an earth cover of 1.2 m or equivalent insulation
should be provided.

New piles should be properly arranged to avoid interference with existing piles
and buried box culvert.

Construction -

Temporary excavation is required for the construction of the pile caps. Cut
slopes may be formed at an angle of 1H:1V or flatter up to a maximum height of
4 m. Shoring may be required when excavation is carried out close to the existing
structure. No major dewatering measure is required. Minor seepage or surface
runoffs can be handled by sump pumping. The excavations should be backfilled with
approved earth fill material and compacted. For areas close to the existing
culvert, compaction should be carried .out by light compactors to avoid
overstressing the culvert walls.

We believe the above is sufficient for your present purposes. Should you require

further information, please contact our office.

David Kwok, P. Eng
Project Foundation Engineer

for

Balu Iyer, P. Eng.
Senior Foundation Engineer
c.c. Paul Jankowski
Sr. Project Engineer
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