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MINISTRY OF TRANSPORTATION AND COMMUNICATIO

MEMORANDUM
‘: Mr. G.C.E. Burkhardt, (3) Fros:  Poundations Office,
Regional Structural Planning Eng., Design Services Branch,
Central Region, West Bldg., Downsview.
3501 pbufferin S8t., Downsview.
ATTENTION? Dave:  August 2, 1873,
Do Fine Rer. N REPLY TR m - 8 ‘§7§

BuesECT: é«{?ﬁ/f 7&1 - 7 7

FOUNDATION INVESTIGATION REPORT
For
The Proposged Structure No. 387
At the Crossing of
Eglinton Avenue (Bace Line Road) and
Hwy. #4170 & Hwy. %403, Site #24-319
Town of Mississauga, County of Peel
District #6 (Toronto)
W.0., 73-11032 - W.P, 127-66-~12

J"' Bttached we are forwarding to you our detailed
- foundation investigation report on the subsoil conditions
existing at the above-mentioned site.
" We believe that the factual data and recommendations
contained therein will prove adequate for your design
requirements., Should additional information be regquired,

please do not hesitate to contact our Office.

> A
@?yﬁrﬁmﬁwﬁ

AGS/ a0 A. G. Stermac, :
Atteoh. PRINCIPAL FOUNDATIONS ENGINEER.

c.c.B. J. Orr
B. R. Davis
A. Rutka
R, §. Piliar
H. Greenland.
B, J. Girouxr
C. Mirza
G. A. Wrong

,. B. A. 8ingh

Foundations Filest—"
o Documents
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FOUNDATION INVESTIGATION REPORT
For
The Proposed Structure No. 37

At the Crossing of

Eglinton Avenue (Base Line Road) and

Hwy. #410 & Hwy. #403, Site #24-319

Town of Mississauga, County of Peel
District #6 (Toronto)

W.0. 73-110328 ~- . W.P. 187-6€6-12

1. INTRODUCTION:

The Foundations Office was requested to carry out
a subsurface investigation at the site of the proposed Bridge #37
(Eglinton Avenue over Hwy. 403 and BHwy. 410) in the Town of
Mississauga, County of Peel. The request was contained in a
memo from Mr. G.C.E. Burkhardt, Regional Structural Planning
Engineer, Central Region, dated May 7, 1973. Subsequently, an
investigation was carried out by this Office to determine the
subscil and groundwater conditions in this area.

Thie report presents the factual information obtained
from this investigation together with recommendations pertaining
to the foundation design of the proposed structure and stability
and scttlement considerations associated with the approach

erbankments.

2. DESCRIPTION OF SITE AVD GEOLOGY:

The site is located at the intersection of Eglinton
Avenue {(Bage Line Road) and Cawthra Road, in the Town of
Mississauga, County of Peel. The land is flat to gently

nuuuv2



undulating between elevations 492 and 502. 1In this area, the
land is primarily developed for farming purposes with occasional
light housing.

The site is located in the physiographic region known
as the "Peel Plain." The characteristic deposit in the vicinity
of the area under investigation, is composed of a cchesive
glacial till whose thickness is quite variable. In this region,
the Credit River, Ozkville Creek and Etobicoke Creek have cut
deep valleys into the overburden. Therxe is, therefore, no
large undrained depression, swamp or bog in this area, although
in many of the interstream areas drainage is still imperfect.
The overburden is underlain by shale bedrock of the Meaford-

Dundas Formation, Ordovician Period.

3. FIELD AND LABOPATORY WORK:

Ten sampled boreholes, each accompanied with a
dynamic cone penetration test, were put down during the course
of the field investigation. The borings were advanced by means
of a continuous f£light auger machine adapted for soil sampling
purposes. In addition, the results of two borcholes put down
during a previous investigation (W.0. 72-11053) were included
due to their close proximity to the proposed structuras site.

Samples of the overburden were obtained in a 2" 0.D.
split spoon sampler at required depths. The sampler was
hammered into the soil with a driving energy of 350 ft.-lb. per
blow in accordance with the specifications for the Standard
Penetration Test. The same method was used to advance the
dynamic cone pen&tratién testing. .

- Groundwater level observations were carried out during
the period of investigation, in the open boreholes, In
addition, piezometers were installed at several boring locations
where artesian water pressure was encountered. The location
of the piezometers are shown on Drawing No. 73-11032A. The ﬂ
outflow of graoundwater from the boreholes were successfully
sealed off except at B.H. #5.

The so0il and groundwater conditions encountered at

the boring locetions are presented in the Record of Borchole

tcoemz



sheets. The location and ground elevation of the various
boreholes were surveyved in the field by construction personnel
from District #6 (Toronto). The elevations in this report
are referenced to a Geodetic Datum. The borehole locations
(referenced to a co~ordinate system) and elevations, together
with estimated stratigraphical sections, are shown on Drawing
No. 73-110325A.
21l the samples were subjected to a careful examination
in the field and subsequently in the laboratory. Following
this examination, laboratory testing was carried out on selected
representative samples to determine the various physical
properties of the overburden; namely,
Natural Water Contents
Atterberg Limits
Grain-Size Distribution
The results of the laboratory testing were presented
on the Record of Borehole sheets as well as summarized on
Figures No. 1 to 3, inclusive, all of which are contained in

the 2Appendix of this report.

4. SUBSOIL CONDITIONS:

4,1) General:

The predominant stratum across the site is composed
of a heterogeneous mixture of hard clayey silt, sand and
gravel (glacial till). The thickness of this deposit varies
from 12 to 34 £t. The cohesive glacial till is underlain by
& granular deposit of silty sand with gravel, which was not
fully penetrated at any of the boring locvations. At certain
locations, the glacial till is overlain by £ill material up to
6 feet thick. _

The boundaries of the various deposits, as determined
in the boreholes, are shown on the accompanying Record of
Borehole sheets. The stratigraphical sectiong shown on Drawing
No. 73-11032A have been inferred from this data. From ground
surface downward, the various soil types encountered are as
follows:

Qwv»4



4.8) Fill Material:

Two boreholes (B.H.'s #1 and #10) were put down close
to the existing roadway. At these locations, up to 6 feet of
£ill material was encountered. The f£ill material is composed
of a mixture of clayey silt, sand and gravel, which is similarx
in composition to the underlying glacial till.

Standard Penetration testing carried out within.
the £ill material gave 'N' values ranging from 7 to 21 blows per
foot. These values would indicate that the f£ill material has

been subijected to a moderate degree of compaction.

4.3) Heterogeneous Mixture of CZayCJ Silt, Sand and
Gravel (Glacial Till):

This is the predominant stratum across the site. It
is composed of a hetercogeneous mixturzs of clayey silt, sand
and gravel (glacial till). The thickness of this deposit
varies from 12 feet (B.H. #5) to 34 feet (B.H. #10). Occasional
gilty sand layers up to 4 feet thick were found within this
deposit. |

Grain-size distribution curves,’for samples of this
cohesive deposit, are shown on Figure No., 2 in the Appendix.
Atterberg Limit tests were also performed on samples of the
glacial tlll.. The results, which are shown on the Record of
Borehole sgheets and on the Plasticity Chart (Figure No. 1),
are tabulated below:

Range {Average)
Liguid Linit (W) % 18 - 29 (23)
Plastic Limit (W) % | 12 - 21 (15)
Natural Moisture Content (W) % 7 - 1% (1u)

Based on the above values, it may bhe concluded that the glacial
till has a matrix, which is inorganic and of low plasticity.

The results of Standard Penetration Tests, carried
out within the glacial till, are plotted on the Record of Borehole
sheets and Drawing No. 73-11032A. The testing gave 'N' values
generally ranging from 21 blows per foot to 100 blows for 3

inches. 1In several localized zoneg, 'N' values are as low ag

'OODE;



& blows/foot.

It is estimated that the consistency of the glacial
till generally varies from very stiff to hard. Localized firm
to stiff pockets are encountered within this deposit at B.H.'s
$#4 and #10.

4.4) 8Silty Sand with Gravel:

’ This granular deposit was found underlying the glacial
till stratum. It consists of silty scand with gravel. This
stratur was not fully penetrated at any of the boring locations.
Standard penetration testing was carried out within this granular
deposit. The results gave 'N' values ranging from 10 blows per
foot to 100 blows for 4 inches, with the higher values being
dominant. The relative density of this deposit is, therefore,

from compact to very dense.

6. GROUNDWATER CONDITIONS:

An artesian groundwater pressure head was encountered
at most of the boreholes. This artesian condition was encountered
once the borings penetrated through the cohesive glacial till
stratum down into the lower granular deposit. Once this occurred,
water rapidly filled the borehole and in most cases, water
continuously flowed out of the borehole. The water flowed out
of the boreholes was clear, indicating no loss of fines in the
aguifer. In order to establish the groundwater table and to
observe the variations in artesian pressure head at various depths,
a total of five plezometers were inctalled at B.H.'s $#2, #4
and #5. The location and relative depth of the piezometers
are shown on Drawing No. 73~11032A.

Water level readings within open boreholes had been
taken before the artesian condition was encountered. The results,
which are plotted on the individual Record of Borehole sheets
as well as on Drawing No, 73-11032A7, indicate that a perched
groundwater table exists within the cohesive glacial till. It

was found varying in elevations from 480 to 502.
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Piezonmetric water levels were observed pericdically.
Thege cbservations indicate that the artesian pressure head
wag found to be as much ag 23 feet ebove the ground surface,
‘corresponding to an elevation of 522. The results of the
ohservations are also plotted on Figure No. 4. Referring to
Figure No. 4, it can be seen that the excess head due to
artesian condition within the granular deposit is more or less
constant. Further, the artesian head is not confined solely
to the granuvlar deposit, instead it dissipates throughout the

cohesive glacial till stratum as well.

6. DISCUSSIONS AND RECOMMENDATIONS:

6.1) General:

This report will deal with the Proposed Bridge No. 37
(Fglinton Avenuve over Hwy. 403 and Hwy. 410). This structure
is to have five spans (68'-111'-144'-125'-116"'}). 1In the initial
stage, the bridge ig 103 feet wide. _ The ultimate scheme reqguires
that it bhe widened to 192 feet. The proposed profile grade of
Eglinton Avenue in the wvicinity of the structure will vary from
elevation 529 to elevation 530, while that of Hwy. 410 and
Hwy. 403 is to vary between elevations 500 and 506. To reach
these grades, approach embankments of 37 feet and 29 feet high
in the transverse and longitudinal directions, respectively;
will be necessary. N

The subsolil consists of a 12 to 34 feet thick cohesive
glaciel till underlain by an extensive deposit of silty sand
with gravel, which was found to be the primary source of
artesian water.

In the ﬁubsectiaha to follow the foundation support
for the proposed structure together with stebility and settlement
considerations associated with the approach fills will be

discussed.

6.2) PFoundaticna:

' ""c7



6.2.1) ers s

The subsoil i competent, therefore, it is recommended
that the piers be supported on spread footings located within
the hard parent glacial till deposit. TIn order to fulfill the
frost protection reguirements, the underside of the footings
should be at least 4 feet below the finished grade. Taking
all these into consideration, the recommended founding elevations

for the piers are as follows:

Location Station Recommended Refer to B.H.'s
. Founding Flevation -

Pier #1 97+45 497 : #2 & #8

Pier #2 2g+5¢ 496 #3 & #9

Pier #3 100+00 491 #4 & $10

Pier #4 101+25 492 #5 & #11

En allowable bearing value of up to 3 t.s.f. may be
used in designing the footings, founded as recommended. In
computing the lateral resistance of the footings, an adhesion
value of 2,000 p.s.f. may be used between the rough concrete
surface and glacial +ill.

- The excavations for the pier footings will be carried
out within the cohesive glacial till, In view of the relatively
impervious nature of the glacial till, no major dewatering
problems are anticipated. Ag mentioned elsewhere in this report,
thin silty sand layers are present within this cohesive deposit.
Once these granular layers are intercepted, excess water seepage
into the excavations can be expected. However, it is believed
that this could be handled by employing ordinary pumping methods.

The foundation subsoil will settle due to the imposed
foundation loading. The subsoil ig composed of a competent
cohesive glacial till, thus the settlement will be of a recompression
nature. TFor a spread footing foundation of the size contemplated,
imposing the aforementioned pressure, it is estimated  that the
settlement should not exceed one half of an inch, provided the
subsoil is not softened by groundwater seepage or uncontrolled
surface runoff. It may be advantageous to protect the cohesive

glacial till, at the founding level, by covering it with a lean
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concrete working slab immediately after the completion of the

axcavation.

6.2.2) Abutments:

The abutments for this structure may be perched within
the approach fills. The presence of artesian condition precludes
the use of end-khearing piles driven to the very dense granular
stratum to support the abutments, since the pliles may penetrate
and disturk the artesian zone in the granular subsoil and
congseguently endanger the stability of the overall structure
complex. In view of this, it is recommended that the abutments
be supported on spread footings or short piles terminated within
the cohesive glacial till. These two alternatives are discussced
separately as follows:

i) The abutments may be supported orn spread footings perched

within the approach £ills. The material, below the
tops of the footings, should consist of well compacted
Granular 'A' and should extend to a horizontal distance
of at least 10 feet from the footing edges in the plane
of the footing tops. This portion of the fill should
be constructed with side slopes no steeper than 1:1.
The remainder of the f£ill should be completed to about
profile grade for a distance of about 50 feet behind
the abutments before re-excavating for the abutment
footings. An allowable bearing value of 2.5 t.s.f. may
be used in footing design.

ii) The abubtment footings may be perched within the approach
fills and supported on short piles driven to a level
at least 10 feet above the upper boundary of the granulax
depogit to ensure that the artesian zone is not disturbed.

The piles should be terminated at the elevations given

below:

Location Tip Elevation Refer to

West Abutment North 485 ' #l
South _ 480 #7

East Abubknent . 485 #6 & #12

x e v o4



12w3/4“ 0.D. tubular piles driven to the above elevations
may be designed for a safe load of 30 tong/pile. No
rock oxr . bouldery £ill should be placed in areas where

piles are to be driven.

€.3) 4dpproach Embankments:

As mentioned elsewhere in this report, the maximum
height of the approaches will be of the order of 37 feet.
Subsoil conditions are generally favourable and conseguently
no deep-seated rotational type of failure is anticipated
provided standard 2:1 slopes are adopted,

The £ill itself and the natural subsoil will settle.
The magnitude of this combined settlement is estimzted to be of
the order of 2 inches. The majority porticn of this settlement,
which occur within the fill itself, should take place within
two months following the placement and compaction of the fills.
In view of this, it is recommended that the embankments should
be constructed and left in place for a period of two months
prior to the construction of the structure, if spread footings
are chosen to support the abutments. If the above-mentioned
scheme is adopted, the differential settlement between the
spread footing supported abutment and adjacent pier should not
exceed 1/2 inch.

7. MISCELLANEQOUS:

The field work was carried out between June 1 and
June 12, 1973, under the supervision of Mr. V. Korlu, Project
Foundations Engineer.

The drilling equipment used was owned and operated
by Canadian Longyear Co. Ltd., Toronto.

--...lo



w 10 e

This report was prepared by Mr. C.
Foundations Engineer, and reviewed by Mr. M.

Foundations Engineer.

“f;/ﬂjigﬁj7w¢
ﬁf V4 / i

C. §. Poon, P. Eng.

//i) /] / \./X)%Z?ud%f;’&

CsP/ao M. Devata, P. Eng.
hugust 2, 1973.

S. Poon, Proiject
Devata, Supervising




APPENDIX I




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

OFFICE REPOR. SOIL EXPLORATION

RECORD OF BOREHOLE N@1 (3. No. 8, 72-11053)
JOB 73-11032 LOCATION Co-ords. 15,849, 750K 963, 6008 ORIGINATED BY . V.K.
W.P. 127-66m12 BORING DATE _ pwnsy 18, 1972 COMPILED BY__ 0.8.p
DATUM _Geodetic BOREHOLE TYPE huger and Dymomie Penstration Test CHECKED BY o wifrd
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT ———W
R W BLOWS/ FOOT PLASTIC LIMIT e Wo f =
51 o gl g 20 Lo €0 B) 100 IWATER CONTENT..w E ?
ELEV & ol u- vy IS5HEAR STRENGTH P.5S.F. We w Wy @ W REM/«:\RKS
EETE DESCRIFTION sl > 2] = o unconmne + FIELD VANE e 516.0%
el 21" |31 2 |e ouick tRiaxiaL x LA vaNE | WATER CONTENT %} ¥ )‘Og-h,%
1990/ Ground Jeve "’ R . 1020 30 o e piGR SAlSELAL
0,00 Fi1l wmaterial (Clave
sii% ggtgrs;gnd,( gréf'%gj))( ’
Lok .of Firm D UG - G ——t |0
70 ok P1(1)
: Brown aol 21 85108 3B27 b9 1
A
Of I
erey T 7L 3 8588 b9 Y d kel )T;g’ g‘ .
Heterogeneous wixture.,, i A7 .
of elayey silt with |*.. L T ] 68 [ €5 p;; {3
sand and pravel e . 21 33k
- 55 [ 62 s
(Glacial +il1) o = 5 o ﬂé? o
ez . o .
= S
. d‘:b") i w2t T it o ..........‘
Sandy silt to silty L70 P1(3)
iand wit}; g{avel, 5185 Lo o L 29 bo E17
race ol clay Tip El.
67.0
Dense to very dense OIS 1§ e Sl L67
L6o
1188723
) . 1 hso
i SO AN
With boulders below
elevation 139
1388 Hon Lho
, 430
L20
. Lio
{To be continuad) | | hoo
397"0 / / Al
T 07 Y

20
1545 % STRAIN AT FAILURE
10



OFFICE REPORY 'SO!L EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2

FOUNDATIONS OFFICE

ORIGINATED BY Y.K.

Jos 73-11032 LOCATION
W.P. 12756612 BORING DATE COMPILED BY _ C.8.P,
DATUM_Geodetic BOREHOLE TYPE CHECKED BY ™D
SOiL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ——0W
] @ |BLOWS/ FOOT e FPLASTIC UMIT worWe }
o o1 « . WATER CONTENT_w | =i @
L o C) O i L 1 i 5
ELEV i | w | Cf & [SHEAR STRENGTH P.S.F. Wp w wi | &L | REMARKS
S DESCRIPTION 1z > | 2] > o UNconmneD + FIELD VANE o
" _ el 217 | B W |e QuICK TRIAWAL X LAB VANE WATER CONTENT %} ¥
307.00 7 i % R p.C.FIGR SASI.CL.
T2 7 i
390
ah 380
374.0 g -
125.0 End of Borehole
370

20
154-5 % STRAIN AT FAILURE
10




EXPLORATION

OFFICE REPOR.? 501

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—~ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N22

FOUNDATIONS OFFICE

JOB 7311032 LOCATION Co-ords. 15,849 ,850N 963,658E ORIGINATED BY K.
WP, 1276612 BORING DALE _ June 1, 1973 COMPILED BY VK,
pATUM Geodetic BOREHOLE TYPE Auper and Sawple with C.M.E, CHECKED BY iz
SOIL PROFILE . SAMPLFS DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT wmeeeWy
o~ - W EBLOWS/ FOOT o simsanmm— | PLASTIC LIMIT e
51, 9] & 20 b 60 B9 100 WATER CONTENT_w | 5 v
ELEY Zlwl w [ 2] ¥ [SHEAR STRENGTH PSF. We _w W | @& REMARKS
Senl DESCRIPTION Sl 215 | @ > o usconmme  + mED VANE o oL Ble
’ e 217 151 @ e quick TRiaxia x 1ag vane | WATER CONTENT %} Y j/‘[-'“--?um :
1997 Gronnd 1evel ” @ | 10 20 30 lpcrldabsdonct
0.0} Hetoregoneous mixtures '
of clayey silt, sand|"® e hebiicieg
and gravel A R bz | N““\\ ’ P2(3)
« TITTTEETL | R 1Ip BLlv,
Brown - e — 1894
mmmmmmmmmmmm 431 S5 LS Lso 5 v L.
P ; "= ELEV,
Grey ' IR 1881
20 I THEZE 12099 40-15
(Clacial ti11) g I BRI g g ;i(;‘j E
(Vory stife to hara) |, |- Lo o
L] 7158185 o +—
7 -
B e pa(1)
<] frIr ELEV.
Cot 170 7.1
R I Y Lo o] e 3li=li 311
he6.,1 AT ARTESTAY.
33.0| S1Ity Sand and somg |T.° . WATER & 1,
1606 Eravel (Compact) |1+ {70 | 85 112 ELEY, }:£6,1 |
34.5] End of Borehole EHCOUNTE A

L&o

20 )
15-0-5 % STRAIN AT FAILURE
10



N

1

OFFICE REPOF.N SOIL EXPLORATIO

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 3

J0B 73-11032 LOCATION _Co~ords, 15,849,9h3N 953, 725E ORIGINATED BY _V.X

WP, 127-66-12 BORING DATE  June 1, 1973 COMPILED BY

DATUM _ Geodetic BOREHOLE TYPE Auper_and Semple with G.M.E, CHECKED BY 22,
SOIL PROEILF SAMPLES DYNAMIC PENFTRATION RESISTARNCE §LIQUID LIMIT e Wy
\ = @ [BLOWS/ FOOT e JPLASTIC LIMIT — W b
Ol o Q} £ 1. 20 by €0 By 100 JWATER CONTENT—w | 22
ELEV afw|w | &} » [SHEAR STRENGTH PSF. We w Wi | @] REMARK
BEPTH DESCRIPTION “HE - |8 = | O UNCONFINED + FIELD VANE e -
: gl 217 |31 © |e quck tRaxiaL x 148 vANE | WATER CONTENT %} Y Head
197.6 Groond level ©n = e 10 20 30 P.C.EJER SA S CL
0.d LAl
Helerogeneous midure|/a \\
of clayey silt, sandis.. 1 551 29
and gravel y° \\
Brown 2yl 2 | 838] 65| jsts) e O ]
e P [ e S
- 34 851 B2 .1, Elev
Grey e’ s
ol 6301315
(Glacial +111) 3319
13-39-%917
Hard A _?3033 cuj\ : £
o Creonn?t
h76.6 Rvibpenitra
i;éi?;?i‘;‘ 53 Ome_FTAVELLT ° BRI

22.5 End of Borehols

170 o

20 ’
15495 % STRAIN AT FAILURE
0



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ORATION

i

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N24
JOB 73=110732 LOCATION Co-ovds, 15,850,054N 963,8180
W.P. 127-66-12 BORING DATE _ dune L, 1973 COmPpiLED BY__ VXK.
DATUM_ Geodetic BOREHOLE TYPE __ Auper and S CHECKED BY 0«7
SOIL PR SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT ——W
s e T = & [BLOWS/ FOOT o | PLASTIC LIMIT oW b =
Ol o 1 8 20 hg €9 80 100 WATER CONTENT_w | 5o
ELEV afw| w & & [SHEAR STRENGTH P.5F. We w W | @i REMARK
V. . C s e s
BEPTH DESCRIPTION HlE | > | 2] = o UNCONFINED + FIELD VANE e oy
o ST LB W je Quick TRIAXIAL  x LAB VANE | WATER CONTENT %} ¥ | w o) ¢
19k, 9] Ground level o 2 10 20 3D P.CFIGESASECL
0.0 Heteorogeneous mixturd,.,
of clayey silt, sand| .o |
and gravel “’ T ~
(Clacial ti11) and | Lo ] : - b ot e
(Very stiff to hard) }0‘ 2] 5598 —— | o 2p~2ign 37T
| Brovn . " —— .
s 3] S5 1973 ‘S-w-“ OF——i WL FLEE’
- @ H LU,
Ore £, ., ’_ﬂg_,cm k
7 e 414 8809 <\ q Blhi-li0a 8
sy - L8 1ha30u)o0 e
429 g i35m0 T
oy LS H VI R ] ro— BT Tov )
O] o UL,
(With oceasional o) : %? Lory Wb
silty sand layers) |o' 7l |.88121 ] o % ev. L7k, 9
g N 1m0 Y e
AR IR o
.‘-}"
R0 A NN RN 0| =t 7-26-l}-23
L41.9 ol
33.0 silty sand with 460
rravel L.
Grey - .
Loh.L Dense « «110] 85 LS o olielhe 3

OEFICE REPC‘N SOIL EXP

0.0 End of Borehole

ita

L

20 )
1540-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

OFFICE REPO?‘\' SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE §
RECORD OF BOREHOLE N2 5
J08.__ 1311032 tocanion Co-ords, 15,850,1520  963,895% ORIGINATED BY . V.K.
W.P 127-£6-12 BORING DATE _ qune &, 1971 COMPILED BY__ V. X,
DATUM_ Geodetic BOREHOLE TYPE  Aucer and Sampie with COMLE, CHECKED BY 20>
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE fLIQUID LHAIT W
= 4 JBLOWS/ FOOT e PLASTIC UMIT W | 2
o O < 20 o 60 8o 100 WATER CONTENT._w | Lo
Q ot v : : S5z,
ELEY giwlw || & [SHEAR STRENGTH P.SF. Wo w W I @& REMARKS
SEET DESCRIPTION 2l s > |2l = lo unconmne + FIELD VANE e ik Epev.
: el 2| " | B © le quck teiaxal  x 1ab vane | WATER CONTENT %} ) | ¥g ls"
193,88 Oround Jevel ol & w 10 20 30 P.C.FIGR 5A.91.CL.
0.,0f Heteroseneous mixtur P/'A'
of clavey s5ilt, sand|, -
and graval St 11 85198} hoo ]
Glacial ¥411) o 0 )
Rggg;pstlil to hard '/;d,- 5T 85137 P 73208213
-’ s avenr s s e e e e e p ""
3 EERIFE] [o R s | {1, Elev.
wer.a s | : Lap
12.0 “r Il 55120 }_180 ‘-\m—.. — a—i 2 ‘37“57“h
N A AR Y
P 511ty sand with some . p-oper P_“ﬁ T:i_g Elev,
gravel and traces of - .| % | ST EE L75.8
clay )
-t —re T
{Compact to very e ] S5 188 W70 o I I
dense) e TseE] ol & 7-32-116-15
o irtesian Wall
P ERCOU
wes. 3| oo b 91 556 o s
30.5 End of Borehole ' 30-33-32-5
Lo - .

20 -
1565 % STRAIN AT FAJILURF
10



OFFICE Repcar. SOl EXPLORATION

MINISTRY OF TRANGPORTATION AND COMMUNICATIONS

=~ ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

ORIGINATED BY VK

RECORD OF BOREHOLE N©26
JOB 7311032 LOCATION Co-ords. 15,850, p05N 963,965
W.P. 127 wbfm12 BORING DATE  June 5, 1973

COMPILED BY _ V. K.,

pATUM Geodeotic

BOREMOLE TYPE Anper and Sample with C.M.E,

CHECKED BY e L

LHQUID LIMIT e

SOIL PROFILE SAMPLES DYNAMIC FEMNETRATION RESISTANCE
! -1 w BLOWS / FOOT i, PLASTIC LIMIT e Wp v =
Ol « Q1 g 20 L0 G080 100 | WATER CONTENT_w | 2 & :
Elul w | &1 & [SHEAR STRENGTH PSF. W w Wi | ®& ] REMARKS
ELEV, o oo ~ i [z O Py
DEPTH DESCRIPTION 1z -1 9 = ] O UNCONFINED + FIELD VANE \
al g | " g L e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %y
1928 | Ground level v 1 10 20 3¢ p.C FAGR SASILCL.
0.0 ;".;l
Heterogeneous mixtursg’, L. ey 190
of clayey silt, sand|/= T s k o 1
and gravel ., e G.oo62-11
Glacial till R \D o 4 s-27-62
SEAff to hard oy AN P Wl Flev.
< : %181.8
n79.3 o v R e ot B34ehfi=10
gt - el e S - »
4768 |End of Forehole SV SRR NN U N S .
16.0 |End of Cone Test

70

20
15 -5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIQ

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N27 :
OB 73.11032 LOCATION Cow-ords, 15,849, 7110 963, 6978 ORIGINATED BY _V.K.
W.P. 127~66w12 BORING DATE  June 11, 1973 COMPILED BY __V.K.
DATUM _Geodstic BORFHOLE TYPE buper and Savple with CM.E. CHECKED BY Www
SOIL PROFILE SAMPLES DYNAMIC PONETRATION RESISTANCE §LIQUID LIMIT o oW
ey ™ WOEBLOWS/ FOOT ame PLASTIC LT v Wp Z
0 o 91 g Pn__LO_ €600 100 | WATER CONTENI_w | Za |
‘ a. ud - v §5SHEAR STRENGTH P.S.F. Ve w Wi @ w § REMARKS
ELEV, 2 BB - A R W
SEFTH DESCRIPTION 212> | ¥ =} O UNCONFINED + FIELD VANE
Sl 217 & & |e ouck TRIAXIAL X LA vaNE | WATER CONTENT %
501.7 | frewnd level n wi oW 10 20 30 P C EIGRISA.SI.CL.
0.0 Yeterogeneous wmixvure |z v 500 e :f‘.”..tfz\r.
of clayey silt, sand | e N 501.7
and gravel b 85 12y N
}(;flma]‘ e L R RN T o el 28-19-41-1¢
rovn 2 _ —
NS pwn J: S -t I 1T ]
a’ 0
Grey 72 IO = 1 ) b o
(Very stiff to hard) |3
s B S5 138
4 128
e 83 37 o B e |
180, 7 s
B - =7 es T gT) L8o \ R
21.0 15474 to silty sand : T M
with traces of gravel. g 1. 388 167 ]
and clay .
(Dense) .
L71.7 LTTTEE I Lve _ Tuh7ehul

CFFICE RE?OR' SOl EXPLORATION

30.0 | End of Borehole s v e

20
1505 % STRAIN AT FAILURE
10




1

TION

OFFICE REPO?.'\! SOIL EXPLORA

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~-ONTARIC

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N28
JOB 73=131032 LOCATION Co=ords, 15,8h%, 7790 963,7958 ORIGINATED BY ¥ XK. .
W.P. 127-56=12 BORING DATE  June 12, 1973 COMPILED BY _ V.K,
DATUM_ Geodetig BOREHOLE TYPE Auper snd Sample with C.M 1, CHECKED BY i
SOIL PROFILE ) SAMPLES DYNAMIC PENETRATION RESISTANCE §LIQUID LIMIY Wy
gt 4 FBLOWS / FOOT e PLASTIC LIMIT —oeWp |
61 o ol = 20 Lo €0 B0 100 ) WATER CONTENT.wW | =2 2
ELEV : Zjw | w | €] A [SHEAR STRENGTH P.SF. wo w Wi | @in| REMARY
SEFTE DESCRIPTION iz | > | ¢ » |o unconrinen + FIELD VANE * ' e
sl 217 | F] @ [ QUICK TRIAXIAL X LAB VANE WATER CONTENT %1 )

501.1 | Ground level v = 1020 30 P.C FIGRYSA.SILCL
() oy Cooby R AL Elev.
Prown ST N o

B lJ Ba— e _
Heterogeneous wmixture d, o 2 [ 5575 -\_.__,__‘ o 3ulbmblint T
of clayey silt, sand e I
and gravel o EEREC D
(Glacial t111) (;/ﬁ, LT85 3L L9o T R P I ot
e " -
Very stiff to hard ;:o_ R
Gre e
v 3 WA RN o +—
] .
sl 7] 88 é L8o
N
R N RN o r—t
w._p
)
;70,6 - vy 9.1 85 27
30.5 [End of Borehole L70

fl

20 ’
15-0-5 % STRAIN AT FAILURE
10




N SO EXPLORATION

OFFICE REPO.

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N29

FOUNDATIONS OFFICE

JOB 7311072 LOCATION Co-ords.  15,8L9,B67N 963, 7988 ORIGINATED BY . VK
W. P 1270612 BORING DATE  Jgyne &, 1573 COMPILED BY  V.¥
DATUM _ Geodetic BOREHOLE TYPE Auper snd 8 CHECKED BY .
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID HIMIT W
= w BLOWS / FQOT s § P LASTIC LIMIT e Wy o
51 o o1 = 20 ko 60 B0 100 WATER CONTENT..w | 2 &
ELEV fw|w | €] B [SHEAR STRENGTH P.SF. wo w  w | BE5 ] REMARKS
. -t | i |
SERTH DESCRIPTION iz > | 2] > [o unconmNed  + RIELD VANE ©
el 2|7 E ] W ]e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥ :
h99.2 | Ground lewel v & w 10 2 3 P.C. FIGRESA SL.CL,
SR . o ). Wi, Elev
Heteropenaous mixlure- s 11692 :
of clayey silt, sandlé'f_1| 55| 35 co
and gravel ‘L ] \
Glacisl 311 Sl RSN el - PR — £m03-52.1%
s ""-«-‘_’__ = DT L
(Hﬁi"d) e SS 17 hgo — -
_gr*own wwwwwwwww ;. g dd ¢ 1
. B v —
Groy $e L] 55156 0 0-1L-8lw2
{(Wth occasional KRG S - 1 o et
silty sand layers I SN o
below ¢lev., L87) N et L8O o 73805322
-8
e S5 | &
176.2 D0 i e
TSI Ty sand with gravel - Lo
2.7 Compact__ . S8 85 110 N I e o] 16~50.25
26.5 { End of Borechole
ko b L

20 )
15¢-5 % STRAIN AT FAILURE
10



OFFICE REPO‘\’ SCIL EXPLORATION

MINISTRY OF TRANSPORTATION AND CGMMUNICATIONS-ONTARIO

20
1505 %
10

STRAIN AT FAHLURE

DESIGN SERVICES BRANCH FOUNDATIO}\?S OFFICE
RECORD OF BOREHOLE N210 (B.H. Yo. 7, 72-11043)
JOB 73.11037 LOCATION Co-ords, 15, 850,008 263,879E ORIGINATED BY _V.E.
W.P. 1274l BORING DATE _ poriy 17,1972 COMPILED BY__ C.S.,7,
DATUM _Geodetic BOREHOLE TYPE Avzer and Dynomic Penetration Test 4
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT v meW
R e B BLOWS / FOOT cmme e enenw § PLASTIC LIMIT ——Wp o ,Z
Gl 8 < 20 b0 60 _8) 100 JWATER CONTENT_w | = 2
ELEV = ‘cg W & a SHEAR STRENGTH P.S.F. Wr w W, 0 w REMARKS
5~m.’1 DESCRIPTION =2 B T & = | O UNCONFINLD + FIELD VANE 500.3 ¢
’ 12" I E] Y je cuick TRiaxiaL  x tas vane | WATER CONTENT %; 7y »
1,973 | Grovmd Tevel o m W 10 20 30 p.c.elerlsa s ¢l
0,0 | Fi]) matorial-{ Clayey )
silt with sand and
grave.}j-t’l‘ra,ccs of S A e R Ploiy
191,73 | Soft bo siifs o . o Tip Eled.
6.0 fA _Z 1 (1) oo N - LE9.3
. PRy I S B P o i 2 5h 39 9
E e ] <. N P10(2)
ey S A=A L~ Tip Flev
3 el ip Fle
Clayey silt with sang D’;’ g Es | A M%ﬁ) LB0. 3 5
and gravel . G LED - WL BT o A
. R L e g oY= . Blev N80,
}(IGlacml t;‘LZI_.:J) IO IO - F ] ) B 30 b3 10
ard to stiff Y 5 st
-4{'{7 It S4% 3
Silty sand : Bl 885171 o 6 68_16 10
T T T T e T 70 ot
72
- 9l Eslioa ol +rH
Y
'
PO o -1 1074 £ N
. e héo
u57.3 ) , o 19 b0 35 6
16,0 + -b31 1 8s 115
Silty sand and gravel.
changing to sand and|- ,
silt hz0
s e 2 30 58 10
Very dense
Ve o
3 S5 1HEeA"
;
. 130
k2o
. h1o
. hog ..............
{To be cortinued)
395.3 A i
U



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS QFFICE

RECORD OF BOREHOLE N2 10{CONT)

QFFICE REPOR?. SOl EXPLORATION

JOB 7311037 LOCATION _ So=crds, S‘S'O&Q“IQN 563, 879E ORIGINATED BY VX
W.P, 1096617 BORING DATE  pepqy 17, 1972 COMPILED BY___ o5 P
DATUM _ Geodebic BOREHOLE TYPE Apeer and Dvnowde Penetration Test CHECKED BY ezl
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ———Wy
e = W lBLOWS/ FOOT PLASTIC LIMIT ween wel &

51 o 91 g 20 _hQ 60 80 100 JWATER CONTENT—W | =&

21w w | &1 ¥ ISHEAR STRENGTH P.S.F. We w w, | B& ] REMARKS
ELEV. o o - L — ! O
BEPTH DESCRIPTION 1zl > 19 = | © UNCONFINED + FIELD VANF

sl 217 | B L je Quick TRIAXIAL X LAB VANE WATER CONTENT %} Y
205,31 A i v @) v 10 20 1  lpcrleasasic
102,00 47 4

. 390 =
383.3 .
5.0 | End of Borcholn

380

20
15¢0-5 % STRAIN AT FAILURF
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

OFFICE RE?OR. SO EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N21
JOB____ 73-11032 LOCATION Co-ords, 15,850,078 N 963,949 E ORIGINATED BY LK.
WP 197.56-10 BORING DATE June 8, 1973 COmPILED BY__V.K.
DATUM _ Geodelic BOREHOLE TYPE Muger snd Sanmple with C.MUE, CHECKED BY . ?
SO PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT ——W,
= W BLOWS / FOOT mmemsrmsomenesemmoe | PLASTIC LIMIT o wel -
51 o 8 < 20 ko 60 80 100 JWATER CONTENT_W | =&
ELEY glwlw | 2] B [SHEAR STRENGTH PS.F. Wwe w W | RE] REMARKS
SEFE DESCRIPTION SlE > 9] = o unconemen + FIED VANE | ° ' “ ]
el 2|7 B W | QUICK TRIAXIAL X LAB VANF WATER CONTENT % 7Y
195,2 | OGroand leve) o = 1020 30 P.C FIGHSASI.CL
070 | HetCrorenoous miXlurde o I T R X
of clayey silt, sand|: - At 495.2
and gravel [P W == T L ’
(Clacial t413) ] 190 S} ,
Browm el 21 85 B9 M\.._,._‘____M © GuPTub2u1s
o o s s s e ] ) I —
Grey Cw) 3| 88 1LY |
(Hard) o [ T S )
1,81.2 ¢ o 88.138 O+
.0 1551t to sty sand | || 5 85735 W80 B Tehi3eli2w8
with traces of gravel, |’ ]
and clay g6l 88 129
. = 2208 TR 13 YW
{Compact to dense) 4 L 7..88 123 e Pehiflalhief
11697 . o3 8085 13h ¥ )z et = 0., i
25.5 {End of Borehole
L60

20
1545 % STRAIN AT FAILURE
10



QOFFICE REPO?.N SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N212
JOB 7311032 LOCATION _Cowords. 15,850, 162Y 96l , 068E ORIGINATED 8Y V. K.
WP, 1276612 BORING DATE _June 8, 1973 COMPILED BY__ VX,
DATUM__Geodetic BOREHOLE TYPE _ wor and Samole with C M E, CHECKED BY i
. SOIL PROFILE SAMPLES DYNAMIC FENETRATION RESISTANCE FLIQUID LIMIT ——0uW,
e = Y FBLOWS/ FOOT s [PLASTIC LIAIT Wy
Ol « 81 & 20 Lo €0 80 100 JWATER CONTENT—w | ¥
ELEY &lw | w &) ¥ [SHEAR STRENGTH P.5.F. Wo w  wi | AL REMARKS
. - e
Brsed DESCRIPTION EPE > |21 = o uNCONRINED + HELD VANE ‘ ©
: e Z | B ] ™ [ e quick TRIAXAL  x LaB VANE | WATER CONTENT %} ¥
ho5 ) | tround lovel i N 1020 30 |P.C FIGRESA SLCL
0.0 P Wi Blev.
Heterogensous miwturgs,-- Lon
of clayey silt, sandy ¢} 3., 8822 100 .
and LRSS el L - s ; -!9 p-"A R N
(Glacial t411) g 2l 85160 LM 0 r—t—1 1228-53.18
Brown .‘l:" ) T 'fimf?" I I —
s R F ) )
Ofey b3S SIS _ R L=27uhg20
S Mk D ww e e s s o
6.5 | ¥nd of Borehole

470 _—

20
159-5 % STRAIN AT FAILURE
10
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GROUND WATER REGIME
EGLINTON AVE {FORMERLY BASE LINE RD.} & CAWTHRA RD.

PRESSURE HEAD (Ft)
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

FO-9a_/Rav Jan 73}

PENETRATION RESISTANCE

'N'= STANDARD PENETRATION RESISTARCE - - THE KUMBER OF BLOWS RECGUIRED TO ADVAMCE A STARDARD SPLIT SPOON SAMPLER
12 IHCHES INTO THE SUBSCIL, DRIVEN BY HMEIANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYMAMIC PENETRATION RESISTANCE :~ THE NUMBER OF BLOWS RLEQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FIYTED
TG THE END OF DRILL ROULS, 12 INGHES INTD THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTEHCY OF COMESIVE $SO0ILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
N THE FOLLOWING TERMS -

CONSISTENCY ¢ LB/SQ.FT. DENSENESS 'N' BLOWS 7 FT.
VERY SOFT 0~ 250 VERY LOOSE o -4
SOFT 250 ~ 500 ' LOOSE 4 = {0
FIRM 500 - 1000 ) COMPACT 10 - 30
STIFF 1000 - 2000 DENSE '30 - 50
. VERY STIFF 2000 - 4000 VERY DENSE > 50
. HARD > 4000

TERMS TO BE USED IN DESCRIBING SOH5
THACE< 10% , SOME 10-25% , WITH 25-40% , > 40 % BILTY, SANDY, GRAVELLY, CLAYEY ETC,

TYPE OF SAMPLE

S.5, SPLIT SPOON T.W.  THINWALL OPEN

W.5. WASHED SAMPLE TR THINWALL PISTON
5.T SLOTTED TUBE SAMPLE . 0.5 OESTERBERG SAMPLE
A5 AUGER SAMPLE F.8. FOlL. SAMPLE

[+%:-N CHUNK SAMPLE R.C. ROGCK CORE

PH  SAMPLE ADVANGED HYDRAULICALLY
PM.  SAMPLE ADVANCED MANUALLY

-

SOIL TESTS

u UNCONFIN}IE,D COMPRESSION L.v. LABORATORY VANE
uuy UNCONSOLIDATED UNDRAINED TRIAXIAL EV. = FIELD VANE

CiU  CONSOLIDATED 1SOTROPIC UNDRAINED TRIAXIAL C CONSOLIDATION
cip " " DRAINED " ] SENSITIVITY

CAU " ANISOTROPIC  UNDRAINED v

. £aD " . BRAINED v



ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

SOIL PROPERTIES : GENERAL
v UKIT WEIGHT OF s0iL (BULK DERSITY) ' Ly ® 31416
7 UBT WEIGHT OF SOLID PARTICLES e BASE OF NATURAL LOGARITHMS 2.7TI83
Ve UMIT WEIGHT OF WATER Ioge¢ OR In ¢ HATURAL LOSARITHM OF g
Ty URIT DRY wEIGHT OF soiL {DRY GERSITY) logea or 1000 LOGARITHM OF 0 TO BASE 10
re UNIT WEIGHT OF SUBWERGED SQIL i CTIME
G SEECIFIC GRAVITY OF SOLID PARTICLES G Zs 9 ACCELERATION DUE TO SRAVITY

Y v VOLURE

e VOID RATIO W WEIGHT :
n POROSITY M MOMENT . i
v WATER CONTENT F FACTOR COF SAFETY :

S, DEGREE OF SATURATION
W LIQUID LherT

Wp o PLASTIC LiMIT
e PLASTICITY INDEX

STRESS AND STRAIN

u FORE PRESSURE
Wg  SHRINKAGE LIMIT o NORMAL STEESS
1 -
v = o NORMAL EFFECTIVE STRESS (O 15 ALSO USED
IL LIQUIDITY INDEX * bk ( !
ip T SHEAR STRESS }
w - £ LINEAR STRAIN ;
Ig CONSISTENCY INDEX » bk _ ¥ . ;
lp 9 SHEAR STRAIN |
Cmax  VOID RATIO IN LOGSEST STATE v POISSON'S RATIO (|4 IS ALSO USED) :
€min  YOID RATIO IN DENSEST STATE E MODULUS OF LINEAR DEFORMATION {YOUNGS MODULUS ) ;
€y — € G MODULUS OF SHEAR DEFORMATION ?
‘ lg  oEWSITY tnpEX » —MDERE. |
€ max — € min K MODULUS OF COMPRESSIBILITY |
. i
RELATIVE DENSITY D, 15 ALS0 USED | COEFFICIENT OF VISCOSITY §
h HYDRAULIC HEAD OR POTENTIAL :
s’
q RATE OF DISCHARGE ‘ EARTH PRESSUWE 2
v VELOGITY OF FlOW ;
i HYORAULIC GRADIENT d DISTANGE FROM TOP OF WALL TO POINT OF APPLICATION
k COEFFICIENT OF PERMEABILITY .OF PRESSURE
j SEEPAGE FORCE PER UNIT VOLUME b ANGLE OF WALL FRICTION
-Ae K DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
My COEFFICIENT OF VOLUME CHANGE -W“ T SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS _
] IENT OF SOLIDAT :
Ce CoRFFIC OF CONSOLIDATION K, COEFFICIENT OF EARTH PRESSURE AT REST |
Ce  COMPRESSION INDEX » D8 -:
Alog, o 1
FOUNDATIONS ,,
Te TIME FACTOR = %E,L { ¢, DRAINAGE PATH ) ———
B " BREADTH OF FOUNDATION
U DEGREE OF CONSOLIDATION L .
LENGTH OF FOUNDATION
T SHEAR STRENGTH
! ¢ ¢ COHESIO D DEPTH OF FOUNDATION BENEATH GROUND
¢ FFECTIV HESION
INTERCEPT IN TERWS OF N DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
, EFFECTIVE STRESS TO SPECIFIC GRAVITY. DEPTH AND COMESION ETC. IN THE
¢ EFFECTIVE ANGLE OF B ) FORMULA FOR BEARING CAPACITY |
SHEARING RESISTANCE, | Ty=¢ + o tan ¢ |
OR FRICTION . Ky MODULUS OF SUBGRADE REACTION |
Cy APPARENT COHESION
, N TERMS OF
$u APFARENT ANGLE OF TOTAL STRESS SLOPES
SHEARING RESISTANGE, Fovcut o ton § B
F tY Ly
OR FRICTION H VERTICAL HEIGHT OF SLOPE
. B COEFFICIENT OF FRICTION D DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
Sy SERSITIVITY

£ ANGLE OF SLOPE TO MORIZONTAL
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Ministry of . .
Transportation and

Communications

Ontario Memorandum
To: Mr. R. Nortnwood, From: Pav't. & Foundation Design Section,
Area Construction Engineer, Ingineering Materials Office,
Central Region. Room 315, Central Building,
) Downsview, Ontario.
Attention: Mr. I. Tremain 7 Date: i g 10 05
Construction Supervisor.
Qur File Ref. in Reply to
Subject: Re: Seepage Problems During Construction

Around Pier #2 and #3, Bridge #37,
Hwy. 403 and Eglinton Avenue,

W.P. 127-66-12, Cont. 79-77,
District 6, Toronto.

In response to a request from Mr. I. Tremain, the above
mentioned site was visited by Messrs. T. Kazmierowski and
M. Devata of this office on 79 09 21. This memo summarizes
our observations and verbal recommendations provided to you
at the site meeting.

Excessive seepage was observed in the area of the west
side of the south pier #2 footing and also on the north side
of the north pier #3 footing. In addition, a pool of water
was present between the footings at the pier locations. The
seepage was quite active visibly carrying out some fine
grained material. This could be attributed to the presence
of localized springs or due to excess hydrostatic head
generated by artesian water conditions. The site investigation
revealed the presence of high artesian water conditions with a
head up to elevation 500 for piezometers located at elevation
480 or below. This aspect is well documented in the Contract
Foundation Investigation Report on Figure #4. 1In view of this,
the founding elevation of the footing was restricted to elevation
491. It is understood that under a separate grading contract,
the old sewer backfill material was removed to elevation 486
and backfilled with mass concrete to the base of the new footing
construction. It is possible that this operation might have
intercepted some of the pervious sand layers. According to
local residents, the general area is quite active with small
springs and it is also possible that these springs might have
been intercepted during the excavation operation of the pier
foundations.

Recommended Remedial Measures:

The primary concern is to prevent loss of fine grained
subsoil from and around the footing area. In order to prevent
such problems, an effective drainage relief system should be
adopted immediately. This should consist of a continuous
perimeter drainage system incorporating a 6" diameter perforated
sub-drain enclosed in a filter fabric and further encased in a

cont'd. ..... 2



.

free draining material wrapped with appropriate filter fabric.
The invert elevation of the sub-drain should be 12 inches

. below the footing base and the drain should be located 12 inches
gaway from the edge of the constructed footing. These drains
should be extended into the main drainage system so that the
continuous flow can be maintained at all times. The low areas
between the north and south footing for each pier should be
filled with mass concrete upon the approval of the Structural
Office.

It was agreed at the site meeting that the aforementioned
remedial measure will be adopted immediately without any undue
delay so that there will not be any danger of undermining the
foundation material due to loss of fine grained materials in
the subsoil.

We believe that this information will be adequate for your
immediate requirements and should you require any clarification
with regard to this project, please contact us.

//)7 A pvad

MD/cy M. Devata,
Senior Foundation Engineer.

c.c. C. 8. Grebski
R. D. Gunter
e Files
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Sail Mechanics Section
Engineering Materials Office
west Building, Nownsview

Mr. C.S. Grebski
Structural besign Engineer
Structural Office

west Builaing, Downsview 27 10 11

Re: Eglinton Ave., Underpass, Bridoe No, 37
WP, 1270672, Site 24-319
Hwy. 403, Oistrict 8, Turonio

We have reviewed the final design drawings No. 1 and 3 dated September 13, 1977
for the above mentioned structure.

Tne indicated pier and abutment footing base elevations comply with our latest
comments presented in our memorandum dated February 18, 1977, Me want to
remind you again that the treatment of the proposed footing with regard to the
existing 24" P watermain and 18" § storm sewer should be as par our memorandum
to the Structural Planning Office of January 7, 1977.

e have no further corssenis.

V. Korlu
Project tngineer

For: 4. bDevata
Supervising Engineer

VK/HD/ bh t
cc: Files J
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Mr. £.5. Grebski S0il Mechanics Section
Structural Design Engineer Engineering Materials Office
Structural Design Section Hest Building, Downsview
Hest building, Downsview V

Mr. . Lin February 18, 1977

Re: Eglinton Avenue Underpass, Bridge 37
WP, 127-66-14, Site 24-317
Hwy, 403, District &,Toronto

We have reviewed the preliminary desion drawing (#P1) dated January, 1977
for the ahove mentioned structure and our comments are as Tollows,

The pler and abutment footing elevations as shown on the drawing comply
with our previous recommendations.

The treatment of the proposed footing with regard to the existing 24" §
watermain and 18" & stovm sewer should he as per our memorandum to the
Structural Planning 0ffice of January 7, 1977,

£. Johinson
Project Engineer

For: M. Devata
Supervising Enaineer

Cd/gs

ger  G.C. Burkhardt
?é # 5 &ﬁ

Fi}agwf
Record Services

>
%

e



Ministry of
@ Transportation and . “
Communications

Ontario Memorandum

To: Mr. C. F. Farrell, _ From:  Soil Mechanics Section,
Act. Reg. Structural Planning Engineer, Geotechnical Office,
Structural Planning O0fficc, West Building, Downsview.
Central Region, 3501 Dufferin Street,

Attention: Date: January 7th, 1977

Mr. D. H. Bye
Qur File Ref. In Reply to
Subject: EGLINTON AVENUE UNDERPASS

(BRIDGE #37)
SITE 24-319 W. P. 127-66-12
HWY. 403, DISTRICT & TORONTO

In response to your memorandum of December 22nd, 1976, with regard to the treatment
of the existing 24"g watermain and 18"¢ storm sewer necessitated by the construction -
of the structure foundations in the above mentioned project, we have reviewed the

- pertinent subsurface data and submit the following recommendations:

1. The existing utilities under the proposed footings should be relocated to prevent
the footings and the utilities from being damaged by differential settlements.

2. A1l previous backfill material to the pipes and all disturbed soil at the locations
of the proposed footings should be removed and replaced with mass concrete to the
dimensions shown in the figure below. The mass concrete should be placed simultan-
eously with the 3" working slab.

// —

J

L
PROPOSED FOOTING x-r
}

Varies

4 ——

Backfill and Disturbed material ——— - -
to be removed and replaced with
Mass Concrete

Exsting 24" @ Watermain or

Trench 18" @ Srorm Sewer to be removed memw o GLACIAL TILL
TYPICAL FRONT VIEW TYPICAL END VIEW
/ e _ TS
C. Johnson

for M. Devata
Supervising Engineer

c.c. N. Sen
W. Lin/
Files -
Record Services



Mr. G.C. Burkhardt Soil1 Mechanics Section
Regional Bridge Planning Engineer Geotechnical O0ffice
Cantral Region West Building, Downsview

3501 Dufferin Street, Downsview
November 19, 1876

Eglinton Avenue Underpass (Bridge #37)
WP, 127-66-12, Site 24-319
Hev. 403, District #6, Toronto

Further to our memorandum of November 1, 1976, Mr. Bye would 1ike
+o obtain footing elevations for various elements of the structure.
Taking into account the latest available information, our
recommendations are as follows:

1. Pier footing elevations should be as per our memorandum of
November 1, 1973.

2. The base of the west abutment should be located at elevation
493 {formerly known as pier #1}, whereas the east abutment should
he located at elevation 492,with an allowable load of 3 tons per
sguare foot.

3. In view of the presence of the artesian condition, the use of
piles is not advisable.

B. L
/

. o™
B. Ly
Senfor Engineer

For: M, Devata
Supervising Engineer

MD/BL/as

cc: .5, Brebski
W, Lin
0. MeDonald
Files /

Record Services
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‘ , Ministry of . . . .
| Transportation and

“"Communications

Ontario Memorandum

To: Mr. G.C.E. Burkhardt From: S011 Mechanics Section
Regional Bridge Planning Engineer Geotechnical Office
Bridge Planning Office West Building, Downsview
Central Region, 3501 Dufferin St.

Attention: 1y 1 Bye pate: November 1, 1976

Qur File Ref. in Raply to

Subject: Eglinton Avenue Underpass (Bridge 37)

W.P. 127-66-12, Site 24-319
Hwy. 403, District 6, Toronto

In response to your two memoranda with regard to the above mentioned
project, we have reviewed the pertinent subsurface data and submit
the following comments:

1. The revised footing locations necessitated by the redesign due
to median width and reduction in the lane requirements were
carefully reviewed. We conclude that our recommendations and
subsurface data contained in the foundation report (W.0. 73-11032
dated Auqust 2, 1973), are still applicable.

2. With regard to the treatment of the existing 24" ¢ watermain on
the north side of the Eglinton Avenue which will be Teft in
place, we suggest the following measures to be adopted during
the time of design and construction.

o e 1y
U FSGTNG 7 e

N
: l*—B' 0" N 24" WATER MAIN
AN

Heh +h,

Minimum horizontal distance between the face of the footing and the
inner face of the watermain should be as follows:

a) If the sewer is at the same base elevation of the footing then

h2 0 and H = 3 feet.
b) If the sewer is lower than the base elevation of the footing then
H - h + ht‘
1 2
= 3 ft. +h, (minimum 1:1 slope as shown on the figure)




The excavation of the footing in the vicinity of the existing 24" ¢

. watermain should be carried out under the close supervision of the
Ministry's District personnel. Care should be exercised so that
material in this critical area is not disturbed during excavation
operations. The backfill in the vicinity of the pipe should be
carried out with well compacted granular material to the finished
grade.

YT Korlu
Project Engineer

For: M. Devata
Supervising Engineer

MD/VK/gs

cc:  C.S. Grebski
W. Lin
D. McDoQald
Files ~j

Record Services



Ministry of . .
@ Transportation and

Communications

Ontario
To: ?“1? » C - ipl}f i
Head
Soil techanics Section
West Bul luimg
Attention: .. - -
Hr, M. Devats

Qur File Ref.

Memorandum
From: G.C.E. DBurkhardt
Structural Plapning Cifice
3EQL Dufferin Bitreet
Date: September 27th, 187¢
In Reply to

Subject: EGLINTON AVENUE UNDERPASS (BRIDGL 37)
SITE 24-319 W.p, 127~66~12
HWY ., 403 DESTRICT 6 :

This is further to my letter of September 10th,

1976,

Please find attached for vour information and use wmore detailed

kma:am and cross-section

Plan showing approx.
403 pavement elevations

l_ﬂ"?y »

Plan showing Eglinton Avenue

vations

Cross~-section through Hwy. 403

location of Mﬂﬁ 24% dia.
the
The profile though 1

T trust these plans will ass
¥

Foundation Report.

S N

(i
iy

lecation of the watermaln has been
ig based on the
lmcatlmn has not been confirmed in the

for the above structure as follows:

footing locationg and

oavement elew

at structure.

Wdt&xmaxm on ﬁgilmtmm Avanua. In plan
confirmed in the field.
designed” drawings and
field.

Yag thie

®

tho review of the previou

53]

igt you in

/

D.H. Bye
STRUCTURAL PLANNING SUPERVISOR
fors

G.OWE, Burkhardt
BEG, STRUCTURAL PLAMNNING ENG.

gﬁwwm 0FFigy

(5, sep 28 18

””*ap SOt oINS
Sy Q'mMMW& o

&
x% ;




7 : Ministry of . . . .
@ Transportation and

Communications

Ontario Memorandum

To: Mr. C. Mirza From: Structural Planning Office
Head, Soil Mechanics Section Central Region
West Building

Attention: Mr. M. Devata Date: 10th September, 1976

Qur File Rel. in Heply to

Subject: EGLINTON AVE. UNDERPASS (BRIDGE 37)

SITE 24-319 Wp 127-66-12
HWY. Q.E.W. DISTRICT &

As you are aware the concept of Hwy. 403 between Hwy. 401 and
Hwy. 10 has changed considerably. The most notable of the
changes being a reduction in the median width and a reduction
in the lane requirements.

These changes will necessitate a redesign of the above mentioned
structure. Due to these changes and in light of the very sen-
sitive nature of the subsoil in the area of the structure, it
would be appreciated if you could review the original Foundation
Report (WO 73-11032 dated Aug. 2, 1973).

Could you also make a recommendation regarding the treatment of
the 24%% watermain on the north side of Eglinton Ave. which will
be left in place. The watermain is indicated in plan and profile
on the enclosed plans.

T have enclosed for your use the following material. The approx.
location of the footings is indicated in red on the plan.

Site Plan

Profile Hwy. 403 E.B.

Profile Hwy. 403 W.B.

Profile of Eglinton Ave. is unchanged.

The scheduled completion date for the review of the report is
October 20th, 1976.

» Wb

A D.H. By :

éwf \ STRUCTURAL PLANNING SUPERVISOR

dDng , for: .

4 G.C.E. Burkhardt )
REG. STRUCTURAL PLANNING ENG

c.c. R. Fitzgibbon
J. Anderson
W. Roters
¥. Shedler
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Mr. W. Roters, = | G, fz::,. B, mmkmmm

Area Manager, Structural Planning mﬁﬁimwg
'ﬁﬁ@i@ﬁal Planning and mmaign, , 3501 pufferin Street. .
Central Region. ' ,

H. Sen. . . - June 7, 1976,

“Eglinton Avenue Wmﬁmmyaﬁm (ﬁmiﬁ@% %3?)
Bite 24-319, Wﬁyﬁ 127~66-12,
' mawthma ﬁma@ B, %m vn@mmvaaw {Bm&ﬁga %333
frgﬁghway éaaf pistrict 6.

Wh&ﬁ is im rwﬁ%xémwm to the Minutes wﬁ %wmgmﬁaw &&m&ing ?&w&
Ttems 1-{d) and (m), for Hwy. 403 - W.P. 127-66-01 and w@ﬁ an&
’ fuxthax to Mr., B. Ly's memo wﬁ May ﬁ?, 1976

B8 iﬁ&iﬁ&ﬁﬁﬁ in %xﬁ my a wemo 8 two mmmmm §waxm¢&&m§ mﬁ
approach £ills will be reguired on Structures #37 and $$$ to
,mam&nﬁwﬁmﬁa amy settlement w&&h&u the x&mx. _,,w

S My, by '8 ﬁﬁm@ﬂﬁ conment is in m&ﬁax&mm& %& tkw m@mmmmamﬁwﬁ
founding elevation for the centre pler footing for Bridge #38.
slevation 496 as indicated is the elevation of ‘the bottom of the
- footing. Since the pler ﬁmnﬁimgﬁ will be w@gwww&mamﬁxy 5t ﬁm&g

with 1' of cover, the road profile at the shoulder in the area
of the structure would have to be aypmwm, mx* &§$ 0 or h&gnaw,
in order to avoid any wmmﬁ&iuﬁ* ,

: 1f any furtheyr &nxaxmmmiwn is xw@uxwwﬁ on thia matter w&&u&w '
contact t&i% mﬁﬁ&ua* ' o

. DEBilm o . p. &, W@ | o
T ' STRUCTURAL PLANNING awmwmfm,

for:
G. €. B, ﬁumkhﬁm&t*

© REG. wwmm wmmw mw,. Lot

-1 - w* &&n

. D wmz/




My, C.85. Urebski, Soil Mechanies Section,
Structural Design Engineer, Geotechnical Office,
West Building, Downsview. est Dullding, Downsview.

July 18th, 1974,

RE: Eglinton Avenue Underpass (Bridge #37),
Wela 127-66-12, Site #24~319,
e BAgbvay 430, Digtrict 46 (Torontol.

we have reviewed ithe preliminary drawings for the
shovementioned structure and our comments are as follows:

As shown on the drawings the pierxs for this stiucture
are to be supported on spread footings, founded within the pavent
hard glacial till stratum renging from elevations 430 to 491,
which is acceptable. However, the founding elevations may be
raised to those ap recommended in our mewme Lo Mr., G.C.E. Burkhardt
(Hovenber lst, 1973}, in order to minimize the depth of footing
§w§§§?§é§m. provided that frost protection regquirements are
ENY B3 o

Should you have any cueries, please contact this Office.

Cafi. POON
Project Engineer
Foxs
My Devats
CER/uR supervising fngineex
Calze LelGelie Burkbardi.
Files

Documents




TO:

ATTENTION:

OUR FILE RE

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
Mr. G.C.E. Burkhardt, FROM: Foundations Office,
Regional Structural Planning Eng., Design Services Branch,
Central Region, West Bldg., Downsview.
3501 Dufferin St., Downsview.
Mr. D. H. Bye. DATE; November 1, 1973.
F INREPLY TO

SUBJECT:

"

Eglinton Avenue Underpass (Bridge #37)
W.P. 127-66-12, Site #24~319, Hwy. #403
W.0. 73-11032, District #6 (Toronto)

Further to your memo of October 17, 1973, with regard to lowering
the grades of Hwy. 403, Hwy. 410, and Eglinton Avenue in this
areca, woe have reviewed all the available data and submit the
following comments:

1) Recommendations regarding the abutments as given in our
Foundation Report W.O. 73-11032 will still be applicable.

2) The revised founding elevations for the piers, taking
into consideration of the new grades, are as follows:

Pier No. Station Refeor to B.I.'s Recommended Minimum
Founding Elevation

1 Q7+45 #2 & #8 493
2 98+56 #3 & #9 491
3 100+00 #4 & #10 491
4 101425 #5 & #11 492

An allowable bearing pressure of up to 3 t.s.f. may be used in
designing the footings founded as recommended. Other comments
contained in our Foundation Report W.0O. 73-11032 are still
applicable.

Due to the prevailing artesian conditions in this area, some
special measurcs should be adapted for the construction of the
pier foundations.

1) Excavation for the construction of the pier foundation
should be carried out in a short period of time in oxder
to minimize dewatering problems and possible softening of
the foundation material. If foundation excavations have
to be exposed for a considerable period of time, a working
slab should be poured as soon as the excavation reaches
the founding level.

.




o U |

2) Rackfilling to the finish grade in the excavated area
should be completed without any undue delay.

Should you have any queries regarding this project, please
do not hesitate to contact this office.

l’ //} i
70 /S v
MD/ao M. Dévata,
SUPERVISING FOUNDATIONS ENGINEER.

c.c. k. J. Orx

B. R. Davis

A. Rutka

R. S. Pillar

1. Greenland

B. J. Giroux

C. Mirza

G. A. Wrong

B. A. Singh

Cc.C. Parker Ltd. (Attn: R. Lewis)

Foundations Iiles
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