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420 MICHEL JASMIN, DORVAL, QUEBEC

TELEPHONE §31.9827 285 EAST 117TH AVENUE
Rexdale, Ontario, VANCOUVER 10, B.C.
- TEL. 8373-2620
November 30th, 1965,

Department of Highways, Ontarioc,
Materials and Testing Division,
Downsview, Ontario.

Attention: Mr. A. G. Stermac, P. Eng.,
Principal Foundation Engineer.

Re: So0il Conditions and ¥Foundations,
Proposed Kipling Avenue Underpass,
and C, N. R, Subway,

Etobicoke, Ontario;.

Dear Sirs:

This letter accompanies our report on the above
investigation.

We find that the soil conditions cousist of a surficial
cover of topsoil or fill underlain by dense to very dense brown to
grey silt till and very dense sand till. The actual soil and ground-
water conditions are described in detail in the repcort.

Based on the finding: of this investigation, spread
foctings founded within the silt till would be a suitable foundation
for the proposed abutments, piers and retaining walls. Recom-
mended allowable beariag values and lateral earth pressure coef-
ficients for design are given in the report. Other recommendations
from a soil mechanics staundpoint pertinent to foundation design
and construction of the proposed structures are also given in the
repoit.
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Department of Highways, Ontario,
Materials and Testing Division,
November 30th, 1965,
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We believe that this report provides all the information
required from this investigation. I you should wish to'discuss this
report in any way or if we can be of assistance otherwise, please
do not hesitate to call us,

Yours very truly,

GEOCON D

/% : A
M. A, ¥ W™

/ Mé:{ch, P. Eng.,

MAIM/reb . A,
Presidédns”
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INTRODUCTION

. k(}eocon Ltd’ has been retained Ey the Deparifnent of
Highways, Onta‘rio by letter and by Purchase Order No. J34798
déted Novezﬁber ch; 1965 to investigate and report on the soil
conditions for the proposed C. N, R Subway and Kipling Avenue
Under’pass’on‘ Kipling Aﬁranue North between the Highwa.*j 401 and

Rexdale Boulevard in the Township of Etobicoke, Ontario.

The object of the investigation was to determine
and interpret the soil and ground water conditions as they effect
the design and construction of the proposed C.N.R. Subway and

Kipling “Avenue Uhderpas .

SUMMARIZ ED SO;L CONDIT IONS

The site is covered béz a iayer of topsoil or flll
The topsoil is up to 2. 5 feet thick. The fill which is very loose
to c‘orr‘xpaCt consists ofsilt till £ill or sandy tbfclayey fi1l with
gravel and cinders., The fill varies in thickness from 0.7 to

10, 3 feet.

Underlying the topsoil and fill is a layer of brown
silt till which becomes grey in colour at a depth of betw‘een 14
and 17 feet. The reklative density of the silt till is generally
dense to very dense. However, the upper few feét of both the

brown and grey silt till are compact to dense.
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SUMMARIZED SOIL C‘QND[T IONS (continue‘d;) | L
Beneath the grey silt till and encountered between

elevation 477 and 485 {s a stratum of‘very deﬁse grey sé.nd till,

The sand and silt tille are separated in places by a thin stratum,

between 1 and 2 feet, of stiff gr ey silty clay with silt lavers.

DISCUSSION

It zs understood that it is pfoposed to construct a
: subway beneath the C.N.R. tracks at szimg Avenue North about
1/2 mile north of the Highway 401l. The elevation of the C.N. R.
tracks is about 520,and 11; is anderstocsd that it is proposed to
lower K1plmg Avenhe at this point to about elevatlon‘ 500 Be-
cause of -limited space the approach ramps to the subway, which
are about 400 feet long",‘ will be kcons tructed using rétaining wallsk
up to abouthZ feet high. 'fhe use bf retaini‘ng‘walls will c“ut off
accéss to the Law C‘onstruétioanéi‘d to the south-east of the éite‘.
Accesks to this‘ Yard ié‘kto be p’rovided'by an‘access bzy'icylge‘kover :
Kkipling Avenue, sbuth of the C.N. R, tracks. It is understood
that the two bridge structures Spanning Kipling A;\renue will have
two closed abutments and a f:kentral pier.. Kipling Avenue will be

widened to 4 lanes and have a central boulevard up to 36 feet wide.
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 DISCUSSION {continued) ; 3

The dis’cussion which follows \&ill deal w ith the foun-
dation recommendations for the C, N, R, Suﬁway and for fhe
‘Kipling Avenue Underpass e’md‘ retaining walls separately. In
éddition; the discuséion contains a number of general‘ reéommen»
dations from a soil mechai;ic’s’ standpoint which will apply to both

structures.

C.N. R. Subway

The significant soil stfatum frokmbth‘ek point-of Vi‘ewy
: of'the feundatidn’s of th‘is struo’::ture‘is the dense to very dense
‘ :gréyyéilt till, - The soil condiiibns are ‘étiitable for tﬁe’ u,se’obf ;
: @ spreé.d foétings for the propkosed, abutments, pier and rétaining

walls,

For frost protection purposes, itk is fecommended
that all footings subject to frost action be pfovided with & mini-
‘mum of 4 feet of earth cover, To méet this frost pi'otkection
requirement and with the proposed grades; footings will be
founded at about elevation 496, k i, e. within the dense to very
dense grey silt till. . For footings founded within the grey silt
till at elevation 496 a net allowéble bearing value of 2 tons per
square foot may be used in design. The resulting total and

differential settlements of footings designed for the above net
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DISCUSSION {continued) — ‘ 4

. N;'R;, Subway k(continuecyl}

allowable bearirig valﬁe will then be within tolerable limits for
the type of co’n:structiozi piéposed. It is recommended, how-
ever, that suitable construcéioﬁl jci.n’ts be pfcovided, in particular

between the abutments and the retaining walls.

Kipling,Avenﬁe Underpass

The significant s§~il étfata,from'a foundation poinf
?f view, for ‘thek kKikp}.iVng Avenue Underpass, ’thakt isk, the Law
Consfructicn AccessBridge and the 400 foot long retaiﬁiﬁg‘wallsk,
are the dense to very dense brown ayndk grey silt tills. ’i“he :soil
-conditions ére suitable for the ﬁse of spkre’ad‘footings for ‘the,pro-
posed bridgépie’r‘s and abutments, and retaininﬁg\vaﬂs.‘f‘kor: frost
, protectioﬁ it 1s fecommended that all fkootirkxgé subject t‘o‘f’r‘ost

action be provided with a minimum of 4 fect of earth cover.

With frést prote'ction and proposed grade res:iuire—
ments, the footings for the access brid'gkke will be fc;undéd at about
elevation 496, that is, within the dense to very dense grey silt £ill.
A‘s presently proposed the retaining walls will range from:2 to 22
feet in height; As such,the foundations for the retaining walls will
range from about elevation 496 to about elevation 520. The foun-
dations for the retaining walls will then be within the brown and

grey silt tills,
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DISCUSSION {continued)

Kipling Avenue Underpass (continued)

For the design of spread footings for the above
structures it is iecommended that a net allowaﬁle ’beari‘ng
value éf,Z“ 0 tons éer square foot be used. At this ‘allowable
bearing value, total and differential settlements will be within
tolerable limits for the t?pe of construction proposed.' “Iteis
recommended that suitable construction joints be provided, 'in

particular between the abutments and retaining walls

| General

/ With a foundation keklevation, of about 496 at tkh‘e' C, N.R.
Subway and the adjacént seétion of the Underpass, excavation will
be requifed to or sligﬁtly below the gfbund water levkel‘k kavlekto
the impermeable na;ture of the sﬂt till, irtflﬁw of water into the
excavation *{vill be émall anfd may be reédily‘hand}.ed by pumping
from filter équipped sumnps: ‘Excavations for the retairi'mg walls
should be cut backon a slope‘ of 1 horizontél to 1 ?erticél. {f,‘
because of space considerations, this is not possible,suitable
shoring such as soldier beams and lagging will be necéssary in

the deeper cut sections.
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%ﬂég‘i@ﬂ (,c‘ontinued‘)’ ‘ ’ i | ‘ , . : 6
VG‘enEre"L(continued}

Positive éermanent subsurface draina,ge Wﬂl be ré-
quired since the proposed grade ‘c‘)f the ,Underpass will be below |
the observ‘ed‘grouﬁd'water level. 1tis point‘;edout that the ground
water le\}el Cpuld"be ~high¢r dur‘ ing the spring th"an Qbserved &uring
the time of investigatien. Fér subdrainage purposés, kperforated

“or open~jointed draiﬁége pipes could be used if embedded in.suit=
abie filter mate,fial. These should be led to a sump or surhp’s,
from which acéumulated wa.tei‘ wo‘ulci havé to be removed éither
by punﬁpimg, ,o‘rk’ gravity if this is prac‘tikca,i.’ The a‘ctﬁa}.;detail of
;g;heck‘ii*a‘;inag:ek sys .<m Wéuid vdepend on details of natural kan'ci other

forms of existing drainage such as storm sewers.

To avoid disturbance of the base of the excavations
by water or construction traffic it is recommended that, when
they have been trimmed to final grade, the base of the excava-

tions be covered by a thin mud mat of lean concrete.

It is recommended that baékfill behind the abutrments
and rétaining walls tonsist of at least 4 feet of compacted, well
graded, non-frost susceptible granular material and that this
back{ill be provided with positive permanent drainage to avoid
build-up of hydrostatic pressure behind the abutments and re-

taining walls. If the build-up of hydrostatic pressure is pre{zented,
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DISCUSSION (continued) | ST

‘ ‘Genéral,(continued)
the abutments and rétaining walls may be designed only for lateral
earth pressure;w if;h due allowance for any surcharge that may
be involved, Fo: the case that tﬁe abutments are constructed
integrally  with the deck siabs and as such act as rigid frarmes
a coefficient of ”af rest' earth pressure ‘of 0.5 is recommended.
For the case whefe'ﬁhe decks ‘are not ‘c‘onstruc’:ted'intergraliy
with the abutménts a-coefficient of C. é may be urse‘d. Thysyre-
< taining Wélls should also be designed ‘using.a lateral earth

pressure,co‘efficient ef 0.4 with due allowance for surckharge.

The design of the abutments and retaining walls
should be checked against sliding and a factor of safety of at

least 1. 5 provided.

Calculations, on the stability of the retaining
structures againsf deep-seated failure considering a maximum
height of about 22 feet, indicate that the factor of safety is greater

than the acceptable value of 1, 3. ,

[t is assumed that construction of the Subway will
involve an initial detour of the =xisting C.N,R. Tracks, as-is

presently being carried out at the intersection of Martin Grove
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DISCUSSION (continued) ; ' : 8

General {continued)
and the C. N.R. Tracks. Should however, planning call for
underpinning measures we would be pleased to provide pertinent

information from a soil mechanics standpoint.

CONCLUSIONS AND R ECOMMENDATIONS

1)  The site is covered by a'layer of topsoil or till fill,
The maximum thickness of fill encountered was akbou‘t‘ 10
feet.. These are underlain by dense to very dense brown

to grey silt till and very dense sand tillk. In places the silt

i

ok

and-sand tills are separated by 2 thin laver of stiff

9 : » : sﬁty clé.y,

2) . The ground'wat‘er’ level ‘ak‘t the time of the investi-

S

gation*ranged between elevations 308 and 497.

3y [t is recommended that the piers, abut-
ments and retaining walls be carried on spread footings

at the net allowable bearingkvalues given in the report.

4} The piers, abutments and retaining walls will exper-
ience settlements which should be within tolerable limits

as discussed in the report.
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'S_@_?TCLUSIONS AND RECOMMENDATIONS {continued) . 9

Recommendations for the lateral forces to be used

5)
in design of the retaining walls and the abutments are given
in the repozrt.

PERSONNEL

The field work for this report was carried out under
the supervision of Mr, Peters. This report was written by Mr.

J. N. Beckett, checked by Mr. D. B. Oates, P. Eng, and reviewed
by Mr. M. A. J. Matich, P. Eng. '

Yotrs very truly,
GEQCON I.TD

j.v&..'h;‘..ic’ AT

INB/reb ' J.N. Becke;ﬁtl,
Soils Engineer.
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APPENDIX I

PROCEDURE

SITE AND GEOLOGY
SOIL CONDITIONS
WATER COND[TIONS

OFFICE REPORTS ON SOIL: EXPLORATION .
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PROCEDURE

The field work for this project was commenced on
November 10th, and completed on November 18th, 1965. Seven-
teen boréholes wer e put down using two mobile power augers.
The boreholes, which ranged in depth fror 12 tokabout 50 feet,

were sampied  at five foot intervals.

The locations of the boreholes together with the
inferred soil conditions are shown on Drawings T7818-1 and 2
located in the pocket at the rear of this report. Detailed logs

of the boreholes are g,iven on the Offki’ce Repoi‘ts on Soil Explor-

ation in this Appendix.

The laboratory testing was carried out in the Toronto

Soil Mechanics Laboratory of Geocon Ltd and the results are

| presented on the Office Reports-and okri the Figures in Appendix

IL. The soil samples ‘remaining after testing‘wﬂl be stored until
November 1966 at which time you will be contacted for instruc-

tions regarding their disposal.

The elevations of thé boreholes are referred to a
temporary bench mark which was ésktablished by Foundation of
Canada Engineering Corporation Limited. This bench mark is
the top of the catch basin grill located about 300 feet north of

the C.N.R. tracks on the west side of Kipiing Avenue. The
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PROCEDURE (continued) . | I
elevation of this catch basin was giver; as 523,25 andk it is believed

that this is referred to Geodetic datum,

SITE AND GEQLOGY

The C. N, R.’ Spbway and the Kip}ing Avenue Underpas$
are located a?:k)kout: 1/2 mile ndrth of the‘Hig‘hway*kéoi on Kipling’
Avenue North iny the ’I"oWnship,oz; Etob’ic’oke, Ontario’.‘ Theapp‘roakch
fefainingkwalis will extend aboﬁt 400 feet north and south of the
C.NCR., traéks, that'is, 'from Bellfieid'?oad at the south kto the
On‘tario kHYdro transmission lineé to the north. k South of the rail-

- road tracks the groun& s‘ur‘féce is relatively fl‘a"t’at about éié\f;ation'
516, The railroad tracks are at about elevation 520. .‘*"‘?om there,

- the ground surface rises to the north to about elevation 525.
From available gealagical information and previous
work in the area it is known that a deep deposit of glacial drift

consisting of several till sheets covers the area. The till sheets

are separated in places by interglacial sands, silts and clays.

SOIL CONDITIONS

The principal soil strata enc'ountered in the boreholes

are as follows:
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'SOIL CONDITIONS (continued) o

Topsoil

A layer of topsoil was encountered in the Ontario

k Hydro property to the north of the C.N.R. tracks and in the

Etobicoke Hydr‘yo‘ property to the south and west of the C.N.R.

tracks. The topsoil and soil containing a noticeable organic

- content as encountered at thé borehole 10Cati‘on'swas found to

vary from 0.5 to 2.5 feet in thickness and " gene’rally from 0.5
to 1. 0 feet at the borehole locations.

CFill

In those areas close to the railroad tracks, in the

;ypro‘perty'of Law Cko'nstru.cti’on south-east of the C.N.R. tracks
' and on the shouldei‘: of Kipling Avenue where there was no top-_ -

~soil a stratum of fill was encountered at ground surface. The

thickness of th{—: fill was fo‘uﬁd to rangev‘ fromS‘O; 7“to 10 3 feet.
The upper‘few inches ‘of,tjhe'fill‘ c‘on"siskt geﬁé‘raily"of griaiiél'w ith
sand.' Below ﬁhi‘s{, particularly closkgk to kthekrka’i.lz:oé.d tracks,
the fill becomeé a heterogeneous mixtare with graiﬁ~sizes rang-
ing from sand to clay and containing con;si‘defal(ayle. gravel aﬁd
cinders. At"the loc’atikons of boreholes 7, 13 and 17 the fill con-
sistc mainly of loose to compact silt till thh some organic

pockets.
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SOIL CONDITIONS (continued) 4 o v

E_i}__l__(contmu’ed)
= kSta‘.ndard penetration resistances or "N' values were
obtained in the fill, The ’fN” values range from 2 to 1’1 blows. per
foot indicating that the relative deﬁsity of the ’ﬁll varies from very

loose to compact.

Compact to Very Dense Brown Silt Till

Undeﬂygngme topsenf'of fill strafga in all boreholes
is a stratum ¢f brown Silt till. The brown silytr till is belﬁeved to
be the desiccated c’rusitk'of a ’deﬁaper;depo’sit of grey s’ilt till. The
base of the stkratum is not clearly definéd since: the cha.nge ‘ffom
@ = brown fo;grkey,is"gra‘dﬁal“ For ;hé purposkes of ciass:ification,
| the éhange has bfaen estimated aé ,i,"’rklek fb‘elginni’ngk of the grey silt till
and thié Chénge is shown on the Office Re’éporkts. Thié‘ stratunﬁ
was not penetrated fully ’in, boreholes 13 aﬁdyl? which were p\it
dcwn’ to investigate t‘;xe thickness of the kfil'i. The till ckonta'ms
all grain sizes from cla{y to sand ;nd some subangular to.sub-
rounded gravel sized particles up to 2 inches in size, k’as encoun-
tered in the boreholes. It is believed that cobbl‘es and boulders also
occur within this stratum. The ‘upper few feet of the brown silt till

contains some fissuring,
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SOIL CONDITIONS {continued} A

Cumpact to Very Dense Brown S5ilt Till {continued)

Four grain size analyses were carried cut on samples
of the stratum and the resulting grain size distribution curves are
shown on Figure 1 in Appendix [I. These show that the brown silt
till contains 34 to 54 percent sand and gravel and 46 to 66 percent

silt and clay sized particles.

Standard penetration resistances or '"N' values wsre
~htained in this stratum. The '"N'" values ranged from 11 to greater
than 100 blows per foot. However, the low values occur in the
upper few feet of the stratum, where softening by perched water

may have taken place. The relative density of the material is there-

fore generally dense to very deuse.

Four undrained triaxial tests were carried out on
relatively undisturbed samples of the brown silt till. The com-
pressive sirengths were found to be between 4.1 and 8. 5 tons per
square foot. The corresponding wet unit weights and water contents
ranged from 14l to 151 pounds per cubic foot and 9 to 15 percent,

respectively.
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SOIL CONDITIONS (continued) . T

Dense to Very Dense Grey Silt Till

Underlying the brown silt till described above is a
_stratum of grey si};t tiil. This strata V%i‘as fully penetrated in
“boreholes 1, 2, 3, 8,9, 10 and 16 where its thickne‘ss was found
to range from 15.5 feet in borehole 3 to 25 feet in borehole 10,
The grey silt till is composed éf all gfain sizes from sand to
clay‘ andconfains some sub-—anguiar to sub-rounded gra&el sized
‘particles.‘ The maximum size encoﬁ.ﬁtered in- the bcreholes was
2 ’inch‘es; howé’ver, cobbles and bouldérs 'ma.y ocgur w»ith‘iyn this
' strkatum. [t‘ is believed that,occa’sion’al thin séém‘s of Silty clé.y ;

occur within the till. One of these layers is described separately

bélow.

Two grain size analyées were carried out on‘samples
‘of this stratum and the resulting ’grain size distribution curves
are ’shown’on Figure 2 ir; Apﬁendix II. These curves show that
the grey silt till is essentially similar to the brown silt till above.
The grey silt till contains be.twéen 42 -and 48 percent sand and
gravel sized particles and bétween 52 énd 58 silt and clay sized

particles.

&
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SOIL CONDITIONS {continued) Vil

Dense to Very Dense Grey Silt Till (continued)

Standard penetration resistances or "N! values were
obtained in this stratum;the resulting "N'" values ranged from 17
to greater than 100 blows per foot. The low valies occur in the
upper part of the grey silt till. The relative density of the stra-
tum therefore, is generally dense to very dense, however, in

places the upper few feet are compact to dense.

Undrained triaxial compression tests were carried
out on relatively undisturbed samples of the silt till. The result-
ing unconfined compressive strengths range from L7 to 6.6 tons
per square foot. The wet unit weights and natural water contents

range from 139 to 156 pounds per cubic foot and 7 to 24 percent.

Stiff Grey Silty Clay with Silt Layers

Underlying the grey silt till as encountered in bore-
holes 1, 2, 3 and 16 is a thin layer of silty clay. This layer was
found to be between 1 and 2 feet in thickness as encountered in
the boreholes. The surface of this layer is between elevation 480
and 486. A similar layer was encountered within the grey silt till
in borehole 1l at an elevation of about 493. The clay is grey in
colour and is horizontally laminated. Silt and clayey silt partings

and layers up to 1/4 of an inch in thickness occur within the clay.
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SOIL CONDITIONS {continued) VI

Stiff Grey Silty Clay with Silt Layers (coatinued)

Standard penetration resistances or "N/ values ob-

tained in the clay layer were 25 and 52 blows per foot.

An Atterberg limit test was obtained on a sample of
the siity clay. The resulting liquid and plastic limits were 39 and
22 respectively. The corresponding natural water content was

30 percent.

An undrained triaxial compression test carried out on
a relatively undisturbed sample of the silty clay gave a compres-
sive strength of 1. 5 tons per square foot. The corresponding wet
unit weight was 127 pounds per cubic foot. The consistency of the

stratum is therefore considered to be stiff.

Very Dense Grey Sand Till

Underlying the grey siliy clayinboreholes i, 2, 3
and 16 and underlying the grey silt till in boreholes 8, ¢ and 10
is a stratum of grey sand till. The surface of this stratum occurs
between elevations 477 and 485. The sand till was not fully pene-
trated in any of the boreholes. The sand till is composed predom-
inantly of silt and sand sized particles and contains some subangular

to subrounded gravel sized particles and boulders,
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SCIL CONDITIONS {continued)

>

Very Dense Grey Sand Till (continued)

Two grain size ‘a.nalysés were carried outon S’amples
of the sand till. The resﬁlting gra"in’ S‘ize distribution curves
are presénted on Figure 3 in Appendix’ I, The sand till contains
bemeerﬁ about 40 and 80 percent sand and gravel and between 60

and 20 percent gilt sized particles.

Standard penetration resista,nées or YNt values ob-
tained in thf: sand*!;iﬁ ranged from 57 to greater than»"lOO blows
per foot. In one instance in‘borehdle 16 the sampler was pushed
intb this kstratum. Exémination of the saxnéle in&icaﬁes that this

was cave material, ‘The rela’ ve density of the stratum is there-

-fore very dense.

WA":ER CONDIT IONS

Obser&at‘mns taken during'augermgof the “bdreh‘oles
indica‘te thkat the ground Wat‘er levél ranges betwéen approximate
el.evétions 508 and 497. Within the area of the C, N R, ‘Subway
the ground water level was af a dépth below ground level kof about
20 feet., Depending on location the groundwater 1eve§ along the proposed
retaining walls for the Underpass varies from about 15 to 20 feet

below ground level,
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WATER CONDITIONS (continued) ‘ o X

Piezcmeters were installed at a depthk of about 30
feet within the grey silt till ’m boreholes 1 and 16, Subsequent
observations in,dicyate a water level close to ground surface.
However, exa’mination of -all the samples recovered within a
depth of 15 feet belgw ground‘ surface a;id in parti‘cul‘ar the dry
surfaces of the joints and fiss‘ures’ \‘v ithin the sarrﬁp’lési indicates
that the bentoniteseais above each piezaméter» were not completely
effective and as such the piezometers are recording the perched

water level at ground surface.

GEOCON




G-{0

EXPLANATION OF THE FORM
“OFFICE REPORT ON SO0OIlL.. EXPLORATION"

The object of this form is 10 ensbia a comprehensive atudy of the soil to be made by coinbining on one sheet afl of the
information obtained from the bering. An explanation of the various columns of the feport folicws.

ELEVATION AND EPTH

This column gives the elevation and depth of boundsries between the varicus soil atrata. The elevation is referred to the
datum shown in the general heading.

WATER CONDITIONS

in this column the water level in the cauing at the fime of Loring or the water tabie in the ground, determined by a series
of observations in a piezometer or stardpipe, 2 indicated to scele by & horizontal line with the symboi W.L. or W.T. above
the line. A nofstion of any complicated groundwaster conditions will be made in this column.

DESCRIPTION

A description of the soil, vaing stenderd terminclogy, is contained in this column. The «
the velative density of non-cohesive soils ere described by the following terms:

y of cohesive soils and

Consistency U-Strength Relative Density Standird Penetrafion
Jons/sy. ft. Resisvsnce. Blows/fi.

Very soft 0.03 10 0.25 Very loose 0 to 4

Soft 0.25 to 0.5 Lloose 4 o 10

Firm 05 10 1.0 Compast 10 to 30

eiff Lo to 20 Dense 30 10 50

Very stiff 25 W6 D Very demsc sver 20

Hard over 4.0

STRATIGRAPHIC PLOT

The siratigraphic plot follows the standard symbols of the National Ressarch Council, Canads.

ELEVATION SCALE

The information. in_ all columns is piotted to a true elevadon scale which is shown in this cofumn,

GRAPHS

The main body of the report forms 2 graph which is used 1o plot fo -orrect elevation the important soil properties which are
obtained through fie'd and iaboratory tests. The scales 2nd symbols ror the plotting are shown 2zt the head of the column,

OTHER TESTS

in this column are shown, by symbol, the other field or laboratory tests which have been performed on the soil and for
which the resuits have not been plotied on the above graph.

SAMPLES

The first three columns describe the condition, type and number of each sample obtained from the boring. The location and
extent of each sample i3 plotted 1o scele.

In the last column is shown the penefration resistsnce in Glows of 4200 inch-pounds required to drive one foot of the sampler
into the ground. When a 2 inch Drive Sampler is used the result obtained is termed the “Standard Penetration Resistance”.
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COMTRACY

. :
[SECCON]

OFFICE REPORT ON SOIL EXPLORATION

CBORING 2 oo b

BORING DATE ,EQ_M,,-_J_)‘,‘L_Q:Q REPORT DATE  _NCYY,
SAMPLER NAMMER WT. i &5 LBS.
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DISTRICT OFFICES

14 HAAS ROAD
REXDALE, TOROMNTO, ONT.
HEAD OFFICE TEL. 244-6478

420 MICHEL JASMIN, DORVAL, QUESBEC

TELEPHONE 631.9827 ] 295 EAST 11TH AVENUE
Rexdale, Cntario, VANCOUVER 10, B.C.
December 10th, 1965. TEL. 879-2620

Department of Highways, Ontario,
Materials and Testing Division,
Downsview, Ontario.

Attention: Mr. A. G. Stermac, P. Eng.,
Principal Foundation Engineer.

Re: | .il Conditions and Foundations,
Proposed Kipling Avenue Underpass
and C.N.R. Subway,
Etobicoke, Ontario.

Dear Sirs:

This letter will confirm the telephone conversation of
December 6th, 1965, regarding the allowable bearing value for design
of spr=ad footings for the above project.

A net allowable bearing value of 2. 0 tons per square foot
wag recommended in cur report for use in design of spread footings
ifor the piers, abutments and retaining walls of the above structures.
In arriving at this value we have taker into account the measured com-
pressive strengths of the silt till over a depth of about 10 feet {i. . about
probable footing width) below the proposed foundation elevation of 496,
Within this depth, the minimum measured compressive strengths of the
till were about 2. 0 tons per square foot, although it is recognised that
the values concerned are probably on the low side due to inevitable dis-
turbance of drive open type samples. Since the £ill contains sufficient
s5ilt and clay sizes to behave in practice essentiallvy as a cohesive soil,
from considerations of undrained shear streangth alone, it iollows from
the above that an ailowable bearing value greater than 2. 0 tons per square
foot would apply, and we consider that a value of 3. 0 tons per square foot
would be permissible, subject to the discussion below.

BY. JOMN'S MHALIFAX FREDERICTOM MONTREAL TOROMNTO VANCOQUVER



Department of Highways, Ontario,
Materials and Testing Division,
December 10th, 1965,

Page 2.

The silt till is obviously over-consolidated with respect to
existing overburden pressure, and from local experience is known to
be susceptible to softening when subjected to stress release and effects
of ground water seepage and/or access te ponded water. Construction
of the Subway will involve removal of zbcut 20 feet of overburden end
there will also be a tendency for surface water ard seepage through the
backfill to flow t.wards the low point of the excavatior Bearing this
in mind, it was judged that an allowable bearing value of 2. 0 tons per

square foot could be used for spread footing design with ncrmal provi-
sions for collection of surface water and drainage of backfill, and the
specified measures for protecting the surface of the clay during con-
structioz. If on the other hand, the drainage measures are designed
to prevent ponding of water at or above the base of footings, it is con-
sidered that an ailowable bearing value of 3.0 tons per square foot could
be used in spread focting design,

it might be mentioned that the concern over softening of the
lay by ponded water was with respect to possible settlements or tilt-

_r

ing of footings that may result, rather than base shear failure.
We trust that you will find the above in accordance with
your recollection of our discussions, and that you will feel free to call
should you wish us to elaborate on any otter aspect of the report.

Yours very tru'v,

GEOCON k4

MW s

MAIM/reb A, w‘atzch P, Eng.
T7818-4A Pres&deﬁm
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