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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM

Mr. G.C.E. Burkhardt, (2) reom: Soil Mechanics Section,
Regional Structural Planning Geotechnical Office,
Engineer, West Building, Downsview.
Central Region, Toronto.
DaAaTE: September 5tin, 1974.

IN REPLY TO ¥ F

SUBJECT:

,) =N -
IO P20 <f

FOUNDATION INVESTIGATION REPORT GECCRES No. T

For

The Proposed Structure Widening
Hwy. #427 Overpass at Dixon RA4.
Site #37-319;Borough of Etobicoke.
District #6, Toronto.

6500 W.0. Nil.
TIES S s E L)

]

Attached we are forwarding to you our detailed
foundation investigation report on the subsoil conditions
existing at the abovementioned site.

We believe that the factual data and recommendations
contained therein will prove adequate for your design
requirements. Should additional information be reguired,
please do not hesitate to contact our Office.

.
}
:‘ . -~ Rl
[ Ny 7
\‘) EA

fe2 M. Devata,

KGS/mj Supervising Engineer.
c.c. E.J. Orxr

B.R. Davis

R.S. Pillar

H. Greenland

B.J. Giroux
D. Gunter
G.A. Wrong
P. Lewycky

Filesi—
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FOUNDATION INVESTIGATION REPORT

' For :
The Proposed Structure Widening

Hwy. #427 Overpass at Dixon Rd.
Site #37-319:Borough of Etobicoke.
District #6, Toronto.

W.P. 462«65=00 - W.0. Nil.

-
R e

s A e Ed

1. INTRODUCTION: 7
. The Soil Mechanics Section was requested to

carry out a subsurface investigation at the site of the
abovementioned structure. The request was contained in a

memo from Mr. G.C.E. Burkhardt, Regional Structural Planning
Engineer, Central Region, dated June 13th, 1974. Subsequently,
a foundation investigation was carried out by this Section

to determine the subsoil, bedrock and groundwater conditions
at the site. _

This report contains the results of our field and
laboratory investigation, together with our recommendations
pertaining to design and construction of the structure ,
foun&ations as well as the stability considerations associated

with the approach fills.

2. DESCRIPTION OF SITE AND GEOLOGY: _
The site is located at the crossing of Hwy. #427

and Dixon Road, in the City of Mississauga. The surrounding
terrain is flat to gently undulating. Toronto International
Airport lies southwest from the site. The rest of the area
in the vicinity of the site is being utilized for commercial
purposes.

The site is located in the physiographical region
known as the "Peel Plain". The general elevation in this
region is from 500 to 750 feet above sea level, and there is a
gradual and fairly uniform slope toward Lake Ontario. The
characteristic deposit in this area is a ground moraine laid down
during the Wisconsin glacial age. Deposits of silt and sand are
often found interbedded within the till.

continued . . . /2
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3. FIELD AND LABORATORY INVESTIGATIONS:

Six boreholes accompanied by dynamic cone

penetration tests were put down during  the course of field
investigation. The borings were advanced by means of a
continuous flight auger machine adapted for soil séﬁpling"
purposes (C.M.E.55).

Samples of the overburden were obtained at
required depths by means of a 2" 0.D. split-spoon sampler. The
sampler was driven into the soil with a driving energy in
accordance with the specifications for Standard Penetration Test.
The same method was used to advance the cone penetration tests,
Bedrock was proven at three boring locations by obtaining BXL
size rock core samples. The groundwater conditions were observed
by recording the water levels in the open boreholes during the
course of the field investigation.

The soil, bedrock, and groundwater conditions
encountered in the borings are presented on the Record of
Borehole Sheets. All boreholes were surveyed in the field by
Construction Personnel from District #6. Elevations are
referenced to a Geodetic Datum. The boring locations and
elevations are shown on Drawing No. 4026500-A.

All samples were subjected to careful inspection
and classification both in the field and in the laboratory.
Following this examination, various laboratory tests were
carried out on representative samples to determine the physical
properties of the overburden, namely:

Natural Moisture Contents

Atterberg Limits

Grain-size Distributions

ceees/3



b
.é results of the }.aborat& testing are plotted
on Record of Borehole Sheets, contained in the Appendix of

this Report.

4. SOIL TYPES AND SOIL CONDITIONS:

4.1) General. _ _

The predominant stratum encountered at the site
is very stiff to hard hetrogeneous mixture of clayey silt, sand
and gravel {glacial till). This deposit is overlain by fill
material of up to 7 ft. (2.1 m}). Occasional sandy silt layers
were encountered within the till material in B.H.'s No. 7, 9 & 10,
which were also terminated in the Glacial Till zone. 1In
B.H.'s #6, 8 and 11, the glacial till layer is followed by a
deposit of sandy silt to silty sand, with traces of clay and
gravel.

The overburden is followed by grey weathered shale
bedrock. ‘

The boundaries of the various deposits as determined
in the boreholes are shown on the Record of Borehole Sheets.
The stratigraphical sections, as shown on Drawing No. 40265004,
have been inferred from this data. From ground surface downward,
the soil types and bedrock are described in the subsections to
follow:

4.2) Fill Material.
Fill material was encountered at all boring
locations. 1Its depth ranges from 4.0 ft. (1.2 m) at B.H.#ll to
7.0 ft. (2.1 m) at B.H.#7 below ground level. The material

consists of clayey silt with sand, traces of gravel and organics.

The consistency is estimated to range from firm to very stiff.

4.3) Glacial Till.
This deposit was encountered under the £ill material.
The thickness of the deposit ranges from 27.1 ft. (8.3 m) at
B.H.#11 to more than 32.0 ft. (9.8 m) at B.H.#10. This layer

is composed of a hetrogeneous mixture of clayey silt with sand

and gravel. Occasional sandy silt layers were also encountered
within the deposit. The glacial till stratum has a hardened crust
to about elev. 525, and it is brown in colour. The remainder of

the deposit is grey coloured. P
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Based on Standard Penetration Test results
iny, the undrained shear strength of the crust is estimated
to be 3000 p.s.f. and greater. The consistency of the grey
portlon of the deposit ranges from very stiff to hard.

Atterberg Limit tests were carried out on some
representative samples. The results, which are plotted on
the Record of Borehole Sheets and on the Plasticity Chart
(Fig. 1), are summarized below in tabulated form.

' Range 7 . Average
Liquid Limit (Wi} % 12-27 22
Plastic Limit (WP) % 10~19 14
Natural Moisture Content
(W) % 8-14.5 10

Based on these values, this deposit is inorganic
and of low plasticity.

Grain-size distribution tests were performed on the
samples obtained from this deposit. The results are summarized
on Fig. #2 in an envelope form.

4.4) Sandy Silt to Silty Sand, Traces of Clay and Gravel.

In B.H.'s #6 and 8, the glacial till layer is underlain
by a very dense sandy silt to silty sand with traces of clay and
gravel. The thickness ranges from 12.3 feet (3.7 m) at B.H.#8
to 16.8 feet (5.1 m) at B.H.#6.

4.5) Bedrock.

Bedrock was proven at three boring locations by
obtaining BXL size rock core samples. A detailed study of the
rock core samples performed by Mrs. Z. Koniuszy, Aggregates
Evaluation Engineer (Geologist) is included in the Appendix.
The bedrock is composed of grey weathered shale, with layers of
shaley, silty, grey limestone. The elevations of the bedrock

surface locations are as follows:

LR I /5



B.H.# Elev.
6 486.3

'8 - 491.2
11 - 492.1

5.- GROUNDWATER CONDITIOCNS:
The following groundwater levels were observed

during the field investigation: . -

B.H.# Elev.
6 535.7

7 539.5

8 534.9

S 535.0
10 535.3
11 534.1

6. DISCUSSIONS AND RECOMMENDATIONS:

6.1) General:

It is proposed to widen the Hwy. #427 overpass
structure at Dixon Road. The existing bridge will also be
raised to conform with the new profile. The proposal calls for
jacking the existing steel beams in conjunction with some asphalt
padding so as to achieve the "final" pavement deck elevations.

The existing structure is a 4-span (42'+, 88'+, 118'+,
42'+) (12.8 mt, 26.8 m#+, 36.0m+, 12.8 m+) overpass structure
(refer to preliminary bridge plan BS 48-71-03-1). The footing
location of the existing and proposed structure are shown on
Drawing No. 4026500-A.

The subsoil and groundwater conditions, encountered in
the area under investigation, have been discussed previously in
this Report in Sections 4 & 5.

ceses /6
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6.2) Structure Foundations.

6.2.1} Piers.
The crust of the glacial till is competent
material for spread footing type foundations at the-

following elevations:

Pier 'B' " Elev. 532

- Pier 'C! Elev. 533
Pier 'D' Elev. 529

A minimum of 4 feet (1.2 m) of earth cover should
be provided above the base of the footing for frost protection
purposes. Footings so founded may be designed using an
allowable bearing pressure of 3.0 t.s.f. (287.3 kPa).

The glacial till subsoil will settle due to the
footing pressure. Since the till is highly preconsolidated, this
settlement will be of a recompression nature; i.e., take place
during or immediately following the construction periocd. This
settlement will not exceed 1 inch, provided the foundation soil
is not softened by the construction operations or uncontrolled
surface runoff. Therefore, it is recommended that the base of
footing excavation be protected with a working mat of lean

concrete as soon as the footing level is reached.

The base of the footing excavation will be located
below the groundwater level observed during the period of field
investigation. The excavations will be carried ocut in the
relatively impervious glacial till. No major dewatering problems
are therefore anticipated. Any minor inflow could be controlled

using conventional techniques such as pumping from sumps.

e /T
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6.2.2) Abutments.

The abutments may be supported on spread footings
placed on well compacted, suitable graﬂuiar material within the
approach fills. A safe design load of 2.0 t.s.f. (191.5 kPé)
may be assumed. The granular material should consist of
Granular 'A' and should be fully compacted according to current
M.T.C. standards. A detailed construction scheme is outlined
on Figure #3 of the Appendix.

As an alternative, the abutments may be constructed
within the approach fills and supported on end-bearing piles
driven into the competent glacial till deposit. For estimating
purposes the piles can be designed for the maximum allowable load

for the particular steel section chosen.

6.3) Aapproach Fills:
The undrained shear strength of the subsoil is such

that it will be able to safely support the 22 ft. (6.7 m) high
approach embankments constructed with 2:1 slopes. The fill should
consist of well compacted acceptable material. Care should be
taken to ensure that no bouldery £fill is placed within the approach-
through which piles have to be driven.

The cohesive glacial till will settle due to the
£ill loading. This settlement is estimated to be minor in
magnitude (approx. 1 inch), and will occur during or immediately
following the £ill placement.

The topsoil and any soft surficial material should
be removed in accordance with pertinent M.T.C. standards within
the construction area.

A construction joint should be provided between the

existing and new portion of the structure.

-« 5 e e /8



7. MISCELLANEQUS:

This project was carried out between June 27th
and July 10th, 1974 under the supervision of Mr. H. Shah,
Project Englneer.

The drilling equlpment used was owned and operated
by P.V.K. and Sons: ‘Drilling Co. Ltd., Burford, Ontario.

This report was prepared by Mr. H. Shah, Project

Engineer and was reviewed by Mr. P. Payer, Senior Engineer.

‘H Shéh

H. Shah,
Project Engineer.

HS/mj
September 1974.
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. . ' -
Glacial Till 3 =z T Py ——
Brown |4 [T 112 o
Grey % I 24 5?? _ Dy 33982 ¢
N R
, .
- 4 101 E8 L3 b s
i B ERES
PoS SV ECR RS 2
] BELEREETE L2925
154.015C5.3 -
11.0f 36.0 Sandy Silt te . :
s Rk N TS ST - 3t S
silty sand with - 560 9+~ 73886 S
traces of clay & y 152.4 i
gravel Grey
V. Dense
3t rca g ¥ o DA
ca o 190 '
1L5.9]ut8.5 . Y. T
TR - e Sidd edd
1‘&%:’ agg:-{ Transition Zone EEEET NI SY:
e 29 =
L1681 55:01 o oaehered Shale 47 18 Z;’_‘ i62%
Bedrock 1y i 0 {Recd :
Grey 2?_ i:1_(3, éi% frao
< o=t ~ . £ =~
145, TELTT.9 Soumg 1 | ez =re 150% 145.3
19.3] ©€3.4 ] ind of Borehole
470
143.3

20
1545 % STRAIN AT FAILURE
16




"QiL EXPLORATION

QFFICE REPORT O

MiNi. OF TRANSPORTATION AND COMMUN.?ONS—ONT&R?O

DESIGN SERVICES BRANCH

JOB

DATUM CSeodetlc

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 7

LOCATION
°/ BORING DATE

BOREHOLE TYPE

Cowords; 15,873,452 X 973,288 Z,

ORIGINATED 8Y _95___

Saly 5-8, 1974

COMPILED BY __ =7

Cont. Flirht Auser

a

CHECKED BY __ 772

SOIL PROFILE sAMPLES | To/n]ovnamc PENETRATION RES/STANCE JLIQUID LIMIT ———W,
- W {BIOWS/ FOOT M2 d T IPLASTIC LIMIT Wy -
o1 « 8; I | 20_Lo_ €0 EC ]GO fWATER CONTENT—w | 5 &
ELEV ) Fluwlw & v {SHEAR STRENGTH P SF Wy w W, @4 | REMARKS
DEPTH DESCRIPTION 2121 > g;’ > ] O UNCONFINED + FIELD VANE o
m. Tt. =f 2| " 13 @ |e ouick TRIaxAL x LaB vaNE WATER CONTENT %] Y
165.2 | 552,31 Zround Tewel i @ et 10 20, 30 JP.CFIGRSASICL
0.C o[ w—GyEF SiLE wion 50 -
sanfi, traces of 15»__ p X 5395
gravel & organics FEEECEIRE et = 1&4.4
7. 5tiff to Suiff - -
163.1 ] 3.5 {Fi11) - SRIESE S )
2.1 7.0| Het. Mixture of P R e ot L 265317
clayey siit i e 530 \\
sand & gravel - e = "
Brown 5T s Frpiel.s o4 PR 5 27 50 18
V. stifd By — 7 -
to hard ¥ g4 &1 SS 1 3
Glacial Ti1l S e
BB ST 500 »
. g1 851 73 i56.5
F -
pecasional sandy o EC 55 e ,
c . > =TT 5-1 Ph 2 l!_.
silt layers L e O ——h I 22 Lo 1k
. 510
ST s TRCyss
‘J- E Sf!
53.6 035 PR RN NPV PN
1i.0 3t.Lj znd of Borehok
cco
152.4

0
1505 % STRAIN AT FAILURE
10




"0 EXPLORATION

OFFICE REPORT O

MENES. OF TRANSPORTATION AND _co‘mmum’ncns‘-cmamo

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 8
joB___ = : LOCATION Co-ords: 15,873,579 Ni 973,329 E ORIGINATED BY 25
WP ugRebE.00 4%~ 7/ 2/ BORING DATE Suly 3-5, 1974 COMPILED BY 2o
DATUM _ Geodetl ROREHOLE TYPE _ Zont. Fii-sns Auger . CHECKED BY ___._._.z_._._._f“‘“
SCHL PROFILE SAMPLES To/m JOYNAMIC PENETRATION RESISTANCE JLIQUID LT~y
. T 4 T fstows 7 FoOT {Q 3 D) L IPLASTIC LIMIT e Z
lal | S T |20 10 €0 8 10 JWATER CONTENTw | 55
ELEV E] @ w | & & [SHEAR STRENGTH P.S.F. Jow w W, & iu | REMARKS
PR DESCRIPTION =i = l > sl o o unconFINED + FIELD VANE e
. . 1 | - 3’ & fe QUICK TRIAXIAL X LAB VANE | WATER CONTENT %| ¥
16k.7 § Sk0. 3! Ground Iavel w ! = § = 10 20 3o P.C FIGRSA 51 CL
.0 G.U] Clayey silt watih e =4~ 4
scme sand, tracss - ' -
of gravell organics { . e
162.7} 533.8] Firm  Fill- I o X ’;;Q
2.0 6.5 . -~ ~ - - 63,2
. 2 EEREC T TN e
Het. Mixture .- p—— 57 T~
of clayey silt_ L R poo tad Piel.q 1 tehye
sand & it W R - 72455 1k
gravel Grey |, [5 1S5 1335
V. Stiff to e T
Hard ‘ , 520
] F N EEETE PN 5
Glacial Till IR EER RGNS
&
. S q 6 k1 LB 3
. 510
7 155.5
1sh.1} 505.6 cef 31185 L33 T O] et
0.6 34T sandy Silt to .
Silty Sand )
with traces of .. 200
clay & gravel Grey; - e P
R B L kL] o 2 FB {19}
¥. Dense
150.L1 L33.3 M I LS
1597 114 Transition Zone T Gici R
15.0] 49.1] weathered 16 128 2eghnr
Shale Grey 17 [BXL (&24f2s5.0
A flec
Bedrock 18 151 | 5ok
1466} L81.4 Sound 19 18 223
. 8.7 End of Sorenocle S
17.91 58.7 563

20
15<9-5 % STRAIN AT FAILURE
10




MiNiS. OF TRANSPORTATION AND CO&&BNE.ONSoON?ARIO

: DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
: RECORD OF BOREHOLE N2 9
joB____ -- ___ LOCATION Co-ords. 15,873,665 N; 973,179 % ORIGINATED 8Y 3
WP WsRetsor 1/ 5+ /77 / BORING DATE June 27, 1974 COMPILED BY__ ES
DATUM_ Gecdetic BOREHOLE TyPg __ Cont. Flighy aurer . CHECKED BY 2%~ _
- SONL PROFILE SAMPLES Jio/n [ovnamic PENETRATION RESISTANCE JLIQUID LIMIT ¥y
- - W BLOWS/ FOOT mmmttd Db JPLASTIC LIMIT W <=
- Sl o 8’: g 20 Lo 6D Bo 100 WATER CONTENT....W 3‘?
ELEV a1 W w u\-: W JSHEAR STRENGTH P.S.F Wa w . ® o | REMARKS
- . [ - Y
5EFTH DESCRIPTION 121 > 124 5 lo unconemen + FIELD VANE e
| n, |PRETR 121~ | Z] S | ouvick triaxiac x tas vane | WATER CONTENT %] ¥ |
: 165.21 642,01 Crownd lavel vy = b 16 20 30 PCFIGRSASECL.
- .4 U.Uf Clayey sile with Su By _
- ' scme sand, traces it o 14,6
- ’ of gravel & crganicg - : 0 16 59 25
: 163. 4 535.8 Firn Fili e s ] e 2o
2.9 6.5 yet. Mixture of ’ 31 851 5 \\ e = o3l
Clayey silt LTS5 T 3 ey o B c 722 50 21
Sand & Gravel R4 mmmccnpion BN _ 1ocd/6 by pdet
V. 5tiff to o I —
Hard Brown |, 1S322
—— s e - 7 <5 o5 L5 ———vt—t ~
Glacial Till Grey — 3 26 56 1%
< RELl S5 22]520
o 158.9
- 5 s 72 of —dt 6 32 k7 15
i3 "o
O cccasional sandy Bl e eawocwmare o
Ex siit lavers o 10
et p j_ :
= B SRR REEty o]t 632 5111
2 .
Z 1531.9 503.5 ) N R
0 il.# 30.5] tnd of Borenole
= S0
9 152.1
ikl
e

la BOWTCREE T

Fid
1595 % STRAIN AT FAILURE
1o

LANLE



M;Nssra.f TRANSPORTATION AND cow‘aumca&s— ONTARIO

L RAFLUR AL I

QFFICE REPORT LN

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
: RECORD OF BOREHOLE N2 10
jo8___= ; LOCATION Co-ords. 15,873,680 ¥; §73,27h =. ORIGINATED 8y 25
WP L02-65-60 45 - 7 /- 2/ BORING DATE Sy 3, 2974 » COMPILED BY 5S
DATUM __Geodetic BOREHOLE TyPE _ Cons. Flirht avzer CHECKED sy 2
SOt PROFILE SAMPLES T/ |Dyrnamic PENETRATION RESISTANCE LIQUID LT ™t
=] & JBLOWS/FOOT e Do | PLASTIC LIMIT e | =
5l « 8: < 20 45 60 &0 100 WATER CONTENT.—W -55’"
ELE . Flwiw & A TSHEAR STRENGTH- P.S.F. we w wy 3% | remarxs
v . ol o ~n . [ o
BEPTH DESCRIPTION Z1 2§ > il & {0 UNCONFINED + RIELD VANE
m. 34 « = g, & e cuick TRIAKIAL X LAB VANE WATER CONTENT %31 Y
163.4f 536.11 Ground Level w » = 10 20 30 P.C FIGR SA ST C!
0.0 G.4 ciayey silt with i = ﬁ
some sand, racss i T EET T <
- of Gravel & orgpanicsiy wa EEY
e 9.6l B T LT TE T P P -
2. 6.5 ) Dea—— i O |
Het. ¥ixture of R L2 ! T
Clayey silt Brown |, {4 | 55 | 90 1do/9"
sand & gravel"‘“"“ ‘ c 1231 23 : N . 5 28 51 1£
Grey |
V. Stiff to S N Y A pdt 222k &
; 7 . 38-5
Hard T s AT
.. P ST T N gD hi
Glacial Till O TR BEER ot 335 45 12
f Y 53 jice
S0
occasional sandy '; o3I ;:?_?"“ P - nA 31 43 1C
sitt layers :
S B IEHERS E
7 oo
| 8 57 -
151 . F L9 L breTssTiIE P b1 1h 52 20
11.9} 37.0 znd of Borehole
Lgo
1L5.4

26
1545 % STRAIN AT FAIURE



MiNiSY.OF TRANSPORTATION AND com.ﬁ.umc.ms—oe\zma;o

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 I

OB — _ LOCATION Co-ords. 15,873,729 ¥ 973,292 ORIGINATED BY 25

WP 402-65-00 77 772 ' BORING DATE June 26, <uly 2, 17, COMPILED BY =9

paTUM __Secdstic BOREHOLE TYPE Corte CHECKED BY

UHHICE KEFOKTD ON DULIL EAFLUKAT IUN

SO PROFILE SAMPLES Tt/ {DYNARMIC PENETRATION RESISTANCE JUIQUID AT ™
=t @ {sLows/FOOT PLASTIC LiMiT wl =
5l « [ g < . . ) ) ) WATER CONTENT__W 5“;’
ELEV & ;'[ w | ¥ [SHEAR STRENGTH P.SF. | ws w w, | & REMARKS
SEPTH DESCRIPTION =1 = > ?’ > 9O UNCONFINED + FIELD VANE (=3
m. [UEe 1217 18] & | ouck riaxial x 1as vane | WATER CONTENT %} Y
163.1L1536.1 | Ground Level i3 Bl 2] @ ‘ perlorsasict
"oy grar s5iin win B P
0.4 0.0 gaw,fri@s '61' Erg'-_:gt | . = 3i
162,21532.2 | {reanies = Fiems Fill TS o = 1£2.9
1.2] L.C|. B P 3278521
i s & EIEER S 53 e o
Het. Mixture of i%3.35 —
Clayey Silt Sand P ies LIS | Too/6 -
& Gravel N EREERRN oo
- 7
Brom | S TS5 3 o 5 30 L6 1%
GI‘E}' . = = 320 23 &1 1%
V. Stiff to Pl Cf 158.5 2 Pee s
Hard g A = 3 . .
» 3] g5 iiz5 o r——> L 38 L5 1
Glacial Till EA RS ts Ly
z 510
L ol h o 3}_/571 o
i P - 155.4
153.54]505.0 ’
9.9 331l sangy side =SS B of+—
with Gravel
& scme clay wol oo o ?CO 3323322
* e S Hef 325 4, o 4 e
V. Dense Grey 52.L
150, L34,
128:7] 35 Y | Iransitien Zone L
13.84 4. i
weathered Shale
Bedrock
Grey
17]
Bedrock 2]
e
145,21 k76.1 Scund 15 i
16.3 ©C.0} cnd of Borenole
L70
1h3. 3

20
1545 % STRAIN AT FAILURE
1
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BEPARTIAENT OF HIGHWAYS ONTARIO v
‘ FoamMm oB-MT-113 '
: JANUARY 1970 CIAMOND DRILL RECORDO (=1~ N 4 NO.MM::? NO, ...._..L..__._
¥ .
‘ ot
! 0 ) . P
PROPCRTY W P.A0:80-03 it LLEV. COLLAR
LOCCATION N P A02-05-000 AT M
DAYE STARTED
DATE COMPLETED
LATITUDD DRILLED Ay
OLPARTUSE * LOGSED WY
BEARING TOTAL FOOTAGE 2 Roninsaszy
N FOOTAGE . St SAMPBLE
4 Fros TS OMAMATION HUMOCR REMARKS
L Tiple 56 2 W1, 10045203
: 40 RN 3 Emale prov, mof foroopdd w it 20 aver of grev siltv '
; litiesione
i ot brolep snriieles of slliy, proy N ]
. br limastene, prey, tpodinm hard lost core
TIRRLO0 -
U A EATE R e oy B lenees of, COre Brokod, parially oroung
. . ; ¥, .‘i(‘?lf;ﬁ:ﬂ({}
gotalt Lamn™ b Al orns, wobisr vounml
A A | Fimostone - filiv orey qoed ity hard
pLaate LD Faniesto RS
i -
¢ an10' ] S50 Shale, arey, miciditm to soit with few verv ihin [onses of core braken, partially ground
ity limeatone :
san0 5607 Limestone, shaly, silty, grev, medinm hard i
a56% 1 haTh stale, prey, mediuny hard
. Lo
: CATE OF EXAMINATION |¥‘fly ?2L 1974 Zo Kﬁniuszy - N - . X E’ v
: . - o . R PR
: ) - ' o . At
. B . - N T
{ 4 . . N .:.7 - : ; . : . - ) < 1:{, ":‘ :r
boo , - . . . . : e . S P LT IASN A N L RN N A

l‘,g:

g

e ¥

I
L.

n
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e

e o

FORM 0B-MT-113
JANUARY 1970

DEBARTMEINT OF HIGHANAYS ONTARID

DIAMOND DRILL RECORD

o

* HOLE NO. ....‘.._.._._i BHELTY KO, 2

i

’

PFROPEATY ELEV, COLLAR
LOCTAYION DATUM
DATE STARTED
DATE COMPLETED

LATiTUOE DRILLED BY

DEPARTURE LOGGED BY

HEARING TOTAL FOOTAGE :

FOOTAGE BAMPLE

F RO To FORMATION NuMnER RE“A.RKS

4413 a7t care pround, missing

12000 JAEEN L Limestene o ailtve slely dn placos. prevepioding hopd core hronken

*

47T gt Shale, rrey, moedinm hard COUe Droken

45187 110" | Liriestone - silly, ehaly, prey, mredium hard

48t a3t0” | Sinin, rrey, mediune hard core Broken

53700 1831117 | Limestone, siltv, rrey, modium hared

531171 RGART | Shnle, dnrk grey, mndium nard core broken

5687 17007 1 Limestone, silty, shaly, grey, niediom hard core broken

570" 1600”7 Shnle, dark grey, mediom to zoft cote broken, partiaily pround

.
DATE OF YXAMINATION July 22, 1974 27, Konlugzy © : I
' . R o~

" N + .
’ St -

by v U1 N .. .

i

s W diC i




L) /.

PLASTICITY INDEX

60

50

a0

30

20

PLASTICITY CHART
GLACIAL TILL
cH / ®
Ci $Qr
W)
3>
Ct
eca i / MH OH
° /] _
o L
e P
CL-mpo® ,
——— -—-ﬂr"v?——;/ m | ol
o ML 7 ML oL
v
i0 20 30 40 50 60 70 80 0 10
LIQUID LIMIT %
g £

10,

]

VI ARt S



PERCENT PASSING

NOV. 73 FF-5-22

GRAIN SIZE DISTRIBUTION

RETAINED

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND " GRAVEL
cLaY & SitT Fine | Medium | Coarse Fine | Coorse
100 MINISTRY SIEVE DESIGNATION 270 200 140 1060 s050 40 16 108 3{;" ‘/2" E7NE D LA 2!;3“3;
g
20 10
80 20
70 30
60 40
LAYEY
50 50
SAND & GRAVEL
40 80
- ®
20 80
0 3¢ 90
° [T [ 1 111 11 C11n™
3 g § é § = 8 9 2@ 01 03 10 2 3 4 5 19 10 30 40 506070

GRAIN SIZE IN MILLIMETERS

P N A

PERCENT
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Fion g vy oofs N ¥
Git;‘s%"«si}{.f}}tii %ﬁ

CCLLE

n—‘m’

GRANULAR

!Ai

<7

~
~

~
EARTH
FILL

.

\ ’

NOT TO SCALE

X-SECTION

L
£

1o BUILD UP TO THIS LEVEL THEN
ot EXCAVATE FOR FOOTING
P .
, vl pa——10 ,
A s e W o4 /
g Goee ar ol }.‘j._‘_sé.,&
e & RTINS 4-,0 EARTH FILL
~ % GRANULAR ‘A’ e,
SEaRTH FILL P0G %
_ - > REMOVE TOPSOIL & SOFT MATERIAL &

NOTES

LONGITUDINAL SECTION

1 - REMOVE TOPSOIL &/OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR 'A’.
2 - PLACE GRANULAR ‘A’ TO TOP OF FOOTING LEVEL, COMPACTED ACCORDING TO

CURRENT M.T.C. STANDARDS.

3- EXCAVATE COMPACTED GRANULAR 'A' MATERIAL FOR FOOTING.

FIG. 3

ot

W.P. 4036500

Er



FD-9a {Rev Jon

ABBREVIATIONS & SYMEOQOLS USED IN THIS REPORT

PENETRATION RESISTANCE

'W'eSTANDARD PENETRATION RESISTANCE - THE NUMSER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMP.ER
12 IRCHES NTO THE SUBSOIL, ORIVEN BY MEANS OF A 140 FOUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES

DYHAMIC PENETRATION AESISTANCE ¢ - THE NUMBER OF BLOWS REQUIRED TU ADVANCE A& 2 INCH, 60 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOW., THE DRIVING ENERGY BEING 350 FOOT POUNDS PER Bulw

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS @~

CONSISTENCY c LB/SQ.FT DEKSENESS ‘N BLOWS / FT.
YERY SOFT O - 250 VERY LOOSE ’ G -4
SOFT 250 - 300 LOOSE 4 - 10
FIRM $C0 ~ 1000 COMPACY 10 -~ 30
STIFF 1000 - 2000 DENSE 30 - 50
VERY STIFF 2000 ~ 4000 YERY DENSE > 50
HARD > 4000

TERMS YO BE USED IN DESCRIBING SOILS:~

TRACE < j0% , SOME [0-25% , WITH 25-40% , > 40% SILTY, SANDY, GRAVELLY, CLAYEY £TC.

JYPE OF SAMPLE

8.5 SPLIT SPOON T W THINWALL OPEN
ws WASHED SAMPLE TE THIKWALL PISTON
ST SLOTTED TUBE SAMPLE 0.5 CESTERBERG SAMPLE
AS AUGER SAMPLE F.s FOIL SAMPLE

cs CHUNK SAMPLE RC ROCK CORE

P SAMPLE ADVANCED HYDRAULICALLY
P SAMPLE ADVANCED MANUALLY

SOIL TESTS

53 UNCONFINED COMPRESSION
uu UNCONSOLIDATED UNDRAINED TRIAXIAL

CHY  CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL

ciD " - ORAINED
cay 1 ANISOTROPIC  UNDRAINED

CAD * » CRAINED

L.¥. LABORATORY VANE
EVY. FIELD VANE

< CONSOLIDATION

S SENSITIVITY



DORNNNR

=

< L T

ST S

Cy

Ce

Tv

T

¢t

Cy

tu

ABS’JihTiO?QS & SYMBOLS USED IN THIS HEPORT

SOIL PROPERTIES

UNIT WEIGHT OF S$0r. {BULK DENSITY)
UMIT ®EIGHT OF 500D PARTICLES

URIT WEIGHT OF wATER

UNIT ORY WEIEHT OF SOiL {ORY DENSITY}
UNIT WEIGHT OF SUBREFSED SO

SPECIFIC GRAVITY OF SOLID PARTICLES G =

¥OID RATIO

FORQSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LiMIT

PLASTIC LiMiT
PLASTICITY INDEX
SHRINKAGE LIMIT

w—w
LIQUIDITY INDEX & mme—mice
lp
w W
CONSISTENCY INDEX » -—LE—-
P
VOID RATIO IN LOOSEST STATE

VOID RATIO iN DENSEST STATE

DENSITY INpEX » =02 — &
€mex " €min
RELATIVE DENSITY D, IS ALSO USED
HYDRAULIC HEAD OR POTEHTHAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME
. -Ae
COEFFICIENT OF VOLUME CHANGE »
{(I+telbo

COEFFICIENT OF CONSOLIDATION

Ae

COMPRESSION INDEX » e —emowes
Alog o

TIME FACTOR = —E;é— { d. DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESIGN
INTERCEPT

EFFECTIVE AMGLE OF
SHEARING RESISTANCE,
OR FRICTION

I TERWMS OF
EFFECTIVE STRESS

Tee €+ O tan ¢
APPARENT COHESION

iN TERMS OF
TOTAL STRESS

TeeCu+ O fan ¢

APPARENT AWMGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

w
e

log, or Ing

GENERAL

* 3 146
BASE OF NATURAL LOGARITHMS 2-7i83
NATURAL LOGARITHM OF @

100,00 0R [0G @  LOGARITHM OF g TO BASE 10

1
g
v
W
M
F

S Xomey o4 q.q

20w

<

TIME

ACCELERATION DUE TQ GRAVITY
VYOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS { & IS ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( [ IS ALSO USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TC POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORRAL STHESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LERGTH OF FOUNDATION
CEFTH CF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLY!NG
TO SPECIFIC GRAVITY, DEPTH AND COHESION ETC !N THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REALTION

SLOPES

VERTICAL HEIGHNT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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419 WEATHERED ] |SHALE BEDROCK 40 180 P oD 130 8 ! 03 g zj
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479 479 426 - £70 543 -
Y - A-A 450 240 C-C 460 LEGEND
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550 B 350 850 H 130
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Msnistry of . .

Transportation and
Communications

Ontano Memorandum

To: G.C.E. Burkhardt, Head grom: Soil Mechanics Section
Structural Section Encgineering Materials Office
Central Region 3rd Floor, Central Building

3501 Dufferin St., Downsview

Attention: Date: 78 04 19
C Mr. Pilgrim

Qur File Ref. In Repiy to

Subject:

Re: Dixon Road Interchange Overpass at Hwy. 427
i) New Structure {(N.B. Lanes), W.P. 48-71-21, Site 37-319
ii) Existing Structure (S.B. Lanes) W.P. 402-65-00,51te 37-319
District 6, Toronto

This section carried out a foundation investigation for the widening
of the existing structure to accomodate future southbound and
northbound traffic lanes. A detailed Foundation Investigation
Report was submitted under W.P. 402-65-00 dated 74-09-05. According
to your recent memorandum the concepts for this interchange have
been modified and the new concept will be as follows:

The existing bridge will not be widened but it is still proposed

to jack up and modify the structure to meet the required grade
revisions. This structure will then be used as southbound lane
structure and the work will be carried out under W.P. 402-65-00.

A new structure will be built to the east of the existing structure
to serve northbound traffic and the new Fasken Ramp S-E &W. The
work for the new structure will be carried out under W.P. 48-71-21.
Tt is also understood that both N.B. lanes and S.B. lanes structures
will be widened on the inside lanes at a later date. 1In the light
of the above, we have reviewed the subsoil, bedrock and ground -
water conditions and submit the following comments:

NEW_STRUCTURE__(Northbound Lanes) W.P., 48-71-21, Site #37-319

A total of six boreholes (B.H. #6,7,8,9,10,11) were carried out

in this area. The predominant stratum encountered at this site

is a very stiff to hard clacial till (het. mixture of clayey silt,
sand and gravel with occasional lavers of sandy silt). The glacial
till is followed by a deposit of sandy silt to silty sand which

in turnis followed by shale bedrock. In certain locations the
glacial till is overlain by fill material. The detailed subsurface
conditions are described in our original Foundation Report under
W.P. 402-65-00.

Structure Foundations:

The glacial till deposit is competent to provide spread footing type
of foundations at the following elevations:

South Abutment {(ref. B.H. #6 and £7) elev, 532.0 or below
South Pier (ref. B.H. #7 and #8) elev. 531.0 or below
North Pier {ref. B.H. #9 and $#10) elev., 529.0 or below
North Abutment {ref. B.H. #11) elev., 529.0 or beslow

cont'd......
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The future widening can also be carried out at the above elevations
provided the base material was not disturbed during the time of
construction of this new structure.

Alternatively, 1f perched abutments are contemplated they can be
supported on spread footings placed on well compacted granular

'A' material with an allowable load of 2.5 t.s.f. This alternative
was discussed in detail on page #7 of our Foundation Report under
W.P. 402-65-00. This same report also covers the dewatering
requirements and the stability of the approach fills which will

be still applicable for the new concept.

This section will submit a new subsurface drawing for the revised
conditions of the proposed new structure (N.B Lanes) under

W.P. 48-71-21. It should be noted that this memorahdum together
with our previous Foundation Report and along with revised
drawing will cover the needs for the design requirements of this

‘new structure. In view of this we feel that there is no need

for a Final Report on this project,

EXISTING STRUCTURE (Southbound Lanes), W.P. 402-65-00, Site 37-319

The new proposals are such that no widening will be carried out

for the existing structfire. The new grades will be achieved by
jacking operations with some asphalt padding. 1In view of this

no report will be required for the existing structure since no
foundation work will be involved. However, this section will prepare
a subsurface drawing so that the factual information can be of

some value to the contractor for any temporary work to be per-

formed during the modification operation of the existing structure. =

Should you require further clarification on the proposed works
of these two structures, please contact us.

é/;}? (14}%@7?5éﬁ

M. Devata
Supervising Engineer

MD/ig

" cc: G.C.E. Burkhardt

R.D. Gunter
M.R. Ernesaks
D.E. Thrasher
C. Grebski
G.A. Wrong
B.J. Giroux
R.S. Pillar
Filesv/



ﬁ; Devata;;”f STt 35§¢C Ec Burkhardt;‘
ervising Engineer, : _Structural Section
ils Mechanics Section, _Central Region -
es ‘Bailding, DownsvieW; iR A T
: ©1978-01-03

Dixon Roaa Interchange everpass at Hwy. 42?.
Existing Str. (S Bc Lanes, W.?._402*65“60'

- Site 37-319, New Str. (N.B. Lanes) W. P‘ 48—71~21,
Site 37-319, District 6, Tbxonto e

*1Further to~your recommendations ‘contained in Foundation
Investigation Report of. 1974-09-05 under W.P. 402-65-00
attached please find two Preliminary Bridge Site Plans
and Profiles. B.S,: 48-?1—93—61 showing'the‘latest-high
and tructure alingment

It‘is still proposeda o(jack‘up and modify the existing

" structure, which will then be used by southbound traffic.

_However, there will be no widening of the existing.

- structure as indicated previously for northbound txaffic.

~Instead, a new structure will be built to the east of the

_existing structure to serve northbound traffic and the new e
- Fasken Ramp S~E&W. "Future widening is anticipate& on the~'j,1;: -
insiée Ianes of both structures as shown. c T

\,SW.P. 402-65-00 is now being used for the jacking and .
nodification of the existing structure. a1l work far the
~:new stxucture wzll _come: under W;P.¢ 8~7l~21¢,-~ B

In light of the akove, kzndly review ‘the abave’nentmened
report and let us hayaaycur<xeccmmenéatians -and - f
the new stxucture.:g “re g

;dfflca c@n issne the ﬂtructure fcﬁ design.-‘
shoulg ‘be uvazlable &Eter the" Preiininaxy Braw
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the prosent scheduling calls xeports by the following

by 1978-04-05
1.978-37-12

[S1g K. Pilgrim,
Ko 1gd $ o mnrlneer
Attach, iénxsr Styructural Bnglneer,
ore
G.C.F. B&Xfiﬁlsﬁxﬁt ?
Hesd, Styuctural Section

¢.c. R, Fitzgibbon
J. Anderson




L . o ‘:G.c.s. Burkharat,

:Supezviaing Engineer, Lo TS0 Structural Seet:lo
Soils Mechanics Section, - ‘“:Central. Region

West 'Buil ing, Bownaviem S - y
-~ ~'1978-01-03

\Renfcrth Drive Gverpas‘ t \Hwy. \427, "
Bridge f30, WP 460"65 _ 3' Site 37"‘823' :
District: 6, '.t'oronto SR

Further to you 1% E‘oun&ation Repcrt (W.o. 63-3’-23 of 1969-
- 09-10); and-“addendum of 1974-08-08, attached please £ind
;_:~two‘r:eliminary_aridge Site Plans and Profiles for the -
abe | ’ e footi.ng lacations.'

Two st:uctural alterna.tives ‘are ]
A two span concept with centre P -
stressed A.A.S,H.T.0. girders and concrete slab, or a
single span structure using Q:a-at:essed concrete- boxes
could also be feasible.  In both -cases, closed type

akutiments will be used.. - ‘This is now possible, due to a
efluction in the overall structure length. " Retaining wall

footings ‘are also chown, as these were par{: cf tha design
dra.wings of. Oz.tobc;r, 1969. o .

~Rindly zeview the abeve mentioned raport:, and Iet us have
-your recommendations. These may be preliminary at th.ts <
-stage, s0 that we can issue the structure for design, -
“£inal report should be available after the preliminary
drawings have been issueé.

/'he present sche&tzling ealls fp;: mpaz:i.s by the fauem‘ng
af:esz

Prel:tninary Fa‘zpm*t byz 19?8';-%#26 S
" Final R{tpsxt by: R l§?8~97-26 o

_scz:icr St:mctural Engl
.. fors .-~
L GeCuEs Burkhazdt :
S ‘”_‘Bead, Si:mctura}. Secti. n

R

Z ffﬁzk Ao J‘f%‘ '*'5/‘-
R AN ;4;?‘4«»:6 ff")/'

T ;5 é {-f{xf

dg 5?(?23 :




Ministry of . . . . .

“Transportstion and

Communications . .
. : Memorandum

: ) ' =) O

To: Mr. G. C. E. Burkhardt From: So0il Mechanics Sud ié§0¥
Structural Section Engineering Matery Of iq@{b
Central Region ' 3rd Floor, Centhal&%ﬁiﬁiﬁ%§?ﬁ
3501 Dufferin St., Downsview B

Atlention: Date: 78 04 14

Mr. K. Pilgrim ‘
Cur File Raf. . In Reply to

NM_.MMW

Subject: Re:  Renforth Drive Overpass at Hwy. 427

Bridge #30, w.p. 400-65-03, gite 37823
District 6, Toronto

It is understood that two structural alternatives are possible

at this location. a two span concept with centre pier can be

used with pre-streased AAS . H.T.O. girders and concrete slab,

°r a single span structure using pre-stressed concrete boxes

could also be feasible., 1In both cases, closed type abutments will
be used,

A total of 8 sampled boreholes were carried out in the two
investigaiions. The subsoil conditions were found to be generally
uniform over the site. The pier and the closed type abutments

may be supported on spread footings located at or below elevation 517.
An allowable bearing pressure up to 3.5 t.s.f. may be used for design
PUurposes. In all cases footings should be provided with a minimum

“e footing exXcavation, in bPart, will be carp:
1t to silty sang Zzone which is highly suscer
»alanced hydrostatic head and ig 1% to 'hboil' under such
ions. To prevent boiling of the fou ion base material

1 be hecessary to provide an adeguate Govatering scheme.

ed into the sandy-
le to conditions

mular bookfily behind the abutiments should be provided with
ite drainage, coaf ot of lateral earth pressure for
Jranular backfiil may xen as 0.33 and 0,50 for the

rve' (Ky) and 'at rest'! (Ky) conditions respectively. Where
abutments are constructed within +he glacial zone, it is
recommended that a valpe of 2500 p.s.f. be used in the computation
ko determine the sliding resistance between the concrete base of
the footing and the underlying cohesive type material. For
computation of sliding resistance for abutments located within

he sandy silt deposit a value of 0.6 may be used in computing
frictional resistance between the rough concrete base and the
granular subsoil.

ok

cont'd...,....
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The proposed embankments can be constructed to the required heights
without the dangers of failure utilizing 2:1 standard slopes.

It should be noted that a pipeline (Imperial 0il}) is located
immediately adjacent to the east corner of the north abutment.

Care should be exercised during construction to ensure the intactness

of the pipeline.

This memorandum should be read in conjunction with our original
Foundation Report and subscquent addendum. The factual data and other
recommendations contained in our Foundation Report and addendum

are still applicable. In view of this we are not issuing any

final foundation report since all the pertinent information is
already contained in our previous reports together with this
memorandum. Any modifications or updating of the factual data

will be incorporated in the contract report for this project.

///)/) J(P 2@?;,4;‘ .

M. Devata
Supervising Engineer

MD/ig

cc: G.CL.E. Burkhardt
R.D. Gunter
M.R. Ernesaks
D.E, Thrasher

R, Hore

Files



Mr. W.L. Lin ) So0il Mechanics Section
Design Engineer, Central Section Engineering Materials Office
Structural Office Room 315, Central Building

2nd Floor, West Building
78 08 28

Re: Hwy. 427 Overpass &,.B.L. at Dimon Road
w.P, 48~-71~20, Site 37-319
» Digtrict 6, Toronto

We have reviewed the Prelinminary griage Plan Drawing
37-319-P1 for the above mentioned structure. Considering
no changes are contemplated for the substructure and only
minimal change in design loading is anticipated, we find
the design acceptable from a soil mechanics point of view.

4

T. Kaznmierowski
Project Engineer

TR/gs

faTed ?ilasvf
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Mr, C.S. Grebski

Head, Central Section
Structural Office

2nd Floor, West Building

Mr, W, Lin

Soil Mechanics Section
Engineering Materials Office
Room 315, Central Building

78 09 29

Re: Hwy. 427 Overpass SBL at Dixon Road

W.P, 48-71-20, Bite 37-319
District 6, Toronto

We have reviewed the Preliminary Bridge Plan Drawing (37-319-P3)
for this project. The contemplated modifications to tharsuperm
structure as shown in the design drawing, consist mfffmmdvul of
the median, jacking the bridge deck and placing shim ylaﬁas

and resurfacing the roadway.

Tt was ascertained from your office that these moﬂifiaatiﬁnﬁ“"
will impose only minimal, if any, aﬁditiwmal loadings to ﬁha
foundations. In view of this, the yropmﬁad modifications ar&

satisfactory. .

B. Ly
Senior Engineex

For: M. Devata

Supervising Engineer

BL/MD/gs
cc: G.C.E. ﬁmrkhardt

D, Ma?J/ﬁhxd
Files




Mr. C.S. Grebski Soil Mechanics Section

Head, Central Section Engineering Materials mﬁﬁiaa'
Structural Office Room 315, Central Building

2nd Floor, West Building ,
78 09 28
Mr, W. Lin

Re: Hwy. 427 Overpass NBL at Dixon Road
District 6, Toronto

We have reviewed the Preliminary Bridge Plan Drawing 37*31§¥ﬁ3 
for this project. Our comments are as follows. o

1., It should be noted that the slopes between the NBL and
the SBL structures should be 2:1. However, if slightly =
steeper slopes are adopted, they must be protected from: -
surficial erosion. : : R

2. Reference should be made to the memorandum from this foicaf, o

dated 75 01 22 for the design of the piled foundations.

B. Ly
Senior Engineer

For: M, Devata
Superviging Engineer

BL/MD/gs

co:r GL.C.E. Bgrkhardt
Files
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Ontano

To: G.C.E. Burkhardt, Head

Ministry of -
Transportation and G , .

Communications

Memorandum

From: S0il Mechanics Section

Structural Section Engineering Materials Office
Central Region 3rd Floor, Central Building

3501 Dufferin St., Downsview

Attention: Date: 78 04 19
: Mr. Pilgrim :
Our File Ref. 9 in Reply to
Subject: |
\

Re: Dixon Road Interchange Overpass at Hwy. 427
i} New Structure (N.B. Lanes), W.P. 48-71-21, Site 37-319 |
ii) Existing Struncture (S.B. Lanes) W.P. 48-71-20 ,Site 37-319
District 6, Toronto

 This section carried out a foundation investigation for the wideninc

of the existing structure to accomodate future southbound and
northbound traffic lanes. A detailed Foundation Investigation
Report was submitted under W.P. 402-65-00 dated 74-09-05. According
to your recent memorandum the concepts for this interchange have
been modified and the new concept will be as follows:

The existing bridge will not be widened but it is stiIll proposed

to jack up and modify the structure to meet the required grade
revisions. This structure will then be used as southbound lane
structure and the work will be carried out under W.P. 402-65-00.

A new structure will be built to the east of the existing structure
to serve northbound traffic and the new Fasken Ramp S-E &W. The
work for the new structure will be carried out under W.P. 48-71-21.
It is also understood that both N.B. lanes and S.B. lanes structuret
will be widened on the inside lanes at a later date. In the light
of the above, we have reviewed the subsoil, bedrock and ground -
water conditions and submit the following comments:

NEW_STRUCTURE_(Northbound Lanes) W.P. 48-71-21, Site #37-319

2 total of six boreholes (B.H. #6,7,8,9,10,11) were carried out

in this area. The predominant stratum encountered at this site

is a very stiff to hard glacial till (het. mixture of clayey silt,
sand and gravel with occasional layers of sandy silt). The glacial
till is followed by a deposit of sandy silt to silty sand which

in turnis followed by shale bedrock. 1In certain locations the
glacial till is overlain by fill material. The detailed subsurface
conditions are described in our original Foundation Report under
wW.P. 402-65-00.

Structure Feundatiens:

The glacial till deposit is competent to provide spread footing typs
of foundations at the following elevations:

South Abutment (ref. B.H. #6 and #7) elev. 532.0 or below
South Pler (ref. B.H. %7 and £8) elev., 531.0 or below
North Pier (ref. B.H. #9 and #10) elev. 529.0 or below
North Zbutment (ref. B.H. #11) elev. 529.0 or below

cont'd......
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The future widening can also be carried out at the above elevations
provided the base material was not disturbed during the time of
construction of this new structure.

Alternatively, if perched abutments are contemplated they can be
supported on spread footings placed on well compacted granular

'A' material with an allowable load of 2.5 t.s.f., This alternative
was discussed in detail on page #7 of our Foundation Report under
W.P. 402-65-00. This same report also covers the dewatering
requirements and the stability of the approach fills which will

be still applicable for the new concept.

This section will submit a new subsurface drawing for the revised
conditions of the proposed new structure (N.B Lanes) under

W.P. 48-71~21. It should be noted that this memorandum together
with our previous Foundation Report and along with revised
drawing will cover the needs for the design reguirements of this
new structure. In view of this we feel that there is no need

for a Final Report on this project.

EXISTING STRUCTURE (Southbound Lanes), W.P. 48-71-20, Site 37-319

The new proposals are such that no widening will be carried out

for the existing structture. The new grades will be achieved by
jacking operations with some asphalt padding. In view of this

no report will be required for the existing structure since no
foundation work will be involved. However, this section will prepare
a subsurface drawing so that the factual information can be of

some value to the contractor for any temporary work to be per-

formed during the modification operation of the existing structure.

Should you require further clarification on the proposed works
of these two structures, please contact . us.

[f) 7 ’ Aj\ f’,ﬁf?ié’i

M. Devata ‘
Supervising Engineer . '

MD/ig

ees  G.C.E. Burkhardt
R.D. Gunter
M.R. Ernesaks
D.E. Thrasher
C. Grebski
G.A. Wrong



e, C.5. Grebski, Sofl Hachanics Section,
Structural Design Engineer, Geatechnical Ofice,
Stractural 0ffice, Yest Bldg, . Downsvigw,

Hest Dldg.. Downgview,
January Jind, 1978,

RE: Hwy. 427 Overpass Widening at Dixon Boad,
Ulatrict #6, Toronte,
WP, 4078500, Site #37-319,

_ After the submission of your Prelisinary Bridge Plan Drawings
37312 Py and Py for the shovewmsntioned Structure, & seeting wes held at your
office on January 16th, 1970 to discuss the use of pile foundations for the
piers instead of sprosd footinmgs recomsended v cur foundetion raport, Yeu
have indicated various ressons ¥or this aiternative and these have been
susmarized in & weme of Janvary 17th, 18735, by Me. ¥, Lin, Reglonai
Structural Deston Englinger, Since the plers will have to be supporiad on
piles, our recommndations ave as follows:

The sxtensions for Plers 81, 2 5§ 7 be supported on snd bearing
piles driven fnto the bard glactal ¢111 daposit, end the piles can be
dasigned for the maxioum aliowsble lpad for the particuler steel section
ghoser., The pile driviag during construciion should be controiled by
Hilay Formule a3 per current H.7.C. methods to obtain the destred loads. For
estimeting pile lenaths, the Yollowing tip elovations say be uisd.

fMer £1{Refer %*%*ﬁyg 518 « 51D
Fler ﬁﬁ%ﬁ&f&w BoH. 98 516
Pier éaliefer 8089 & 210) 610 ~ %08

The pler caps should be located at an elevation so thal they
will have & miofotsm earth cover of &4 #i, to the underside of the footing for
frost protection reguivesonts.

H. Devata,
Supervising Engineor.

Mi/ma

¢.t. ¥, Lin
5.0.5. Durkhardit
Files
Docunents



Ministry of . .

Transportation and
Communications

Ontario Memorandum
To: Mr. C. Mirza, From: gtructural Office,
Head, West Building, Downsview.
Soils Mechanics Section,
Attention (&5 € Building, Downsview. _
ton: Mr. M. Devata Date: ranuary 17th, 1975.
Our File Ref. In Reply to
Subject:

Highway 427 Over Dixon Road,
W. P. 402-65-00, Site 37-318
District 6.

In preparing the preliminary design of the above structure, we
found that it is more economical to use pile foundation for the
piers than to use spread footing recommended in the soil
investigation report for the following reason.

1. The recommended footing elevation is approximately
10 ft. below the existing roadway and located fairly
close to the driving lanes. As the traffic on Dixon
Road will be maintained during construction an
extensive roadway protection will be required.

2. The allowable soil pressure is 3 tons per sguare foot.
The size of footings will be much larger with spread
footing design.

3. The pier foundation of the existing structure is on
spread footing located at an elevation approximately
five feet above the footing elevation recommended
for the new widening. With piles, expensive underpinning
work can be avoided.: 7 o e e e

NI a0t oo vy il y

oD

We believe that the pile alternative is justified based on our
preliminary cost comparison.

AT E\VED
ﬁﬁéﬁaakh.OFFiﬁf

W. Lin,
Regional Structural Design Engineer.

WL/cE
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ATTENTION:

Our FiLe REF,

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS ONTARIO

MEMORANDUM
Mr. G.C.E. Burkhardt, (2) ,,W:' Soil Mechanics Section,
Regional Structural Plannlng Geotechnical Office, :
Engineer, o West Building, Downsview.:

Central Region, _ A
3501 Dufferin St., Downsviewg .. August 14'\1974..
M.D. Bendavan ' \

IN REPLY TD

' BUBJECT:

for the proposed widening of Hwy. #427 overpass structure at

24 SUBSOIL CONDITIONS:

the ﬁleld lnvestlgatlons. A brief review of the aubso1l condmtlon

PRELIMINARY P U TR
FOUNDATION INVESTIGATION REPORT R
For L
The Proposed Structure Widening
Hwy. #427 Overpass at Dixon Rd. TR
Site #37~319; Borough of Etobicoke -
District #6 (Toronto) o

W.P. 402-65-00 . W.0. NIL.

1. INTRODUCTION:

A request to carxy out a Foundatlon Investxgatlonk\:

Dixon Rd. was contained in a memorandum from Mr. G.C. E. Burkhardt,
R@glonal Structural Planning Engineer (Central Reglon),,dated '
June 13, 1974. e
The ex1st1ng structure is a 4 span (42 +,_aa * lla'+ 2+
overpass structure. (Refer to Preliminary Bridge Site Plan . ;
BS 48-71-03-1) The footing location of the exmstlng and propcge&
structure are shown on the accompanying layout plan. \"
Due to the urgency of this progect, we have been _
requested to submit our written recommendations as soon as ‘the S{
field work has been completed. This report, therefope, pravmdeé
preliminary information on the subsoil condltlons, as well as w'
recommendations pertaining to foundation de81gn and stabllxty
of the appraach flllS. '

Six boreholes were put dﬁwn durlng the course of
encountered are presented in the follow;ng paragraphs. 5_,fjw]fgw

ceees /2



Up to 22 ft. of fills will be'réquired aldngznu
the approaches. Fills of this height will be 1nherently \
stable provided 2:1 slopes are employed and the fill is. properly
. compacted. ' o
No major settlement problems are antlcmpated.,g'
A construction joint should be prov1ded between
the exmstlng and the new part of the structure.

The complete Foundatlon Report for thls progect
will be forwarded to you as Soon as p0851ble. If you havef 
any further queries, please contact our offlce..

S R

" P. Payer,

PP/rb .Senior Engineerf
c.c. E,J. Orr

B.R. Davis

R.8. Pillar

H. Greenland

B.J. Giroux .

D. Gunter .

G.A. Wrong

P. Lewycky

Files
Documents




GROUNDWATER CONDITIONS:

| The following groundwater levels were 0baarved ﬁ   ‘  f§
during the field investigation: T R

BH # 6 ELEVATION: 535.7'
7 | - 539.5'
8 S 534,90
9 | S 535.0°
10 . S 835,30
11 | | 534.1' oo
RECOMMENDATIONS :

It is proposed to wxden the faurmspan overpass RN
structure at the cr0851ng of Hwy. #427 and Dixon Rd. The approach o
fills Wlll be in the order of 22 ft. , N ‘W“. B
The hard crust appears to bhe favourabl@ for spread 1 

~ footing type foundations at the following elevations:

Pier 'B':. Elevation:\ 532
'~ Elevation: 533
Elevation: 532 - b29

Pier 'c'

Pier 'Df

3

t1]

A minimum of 4 feet of earth cover should Baffwff“*’
prOV1ded above the base of footlng for frost protection purposea.;f'
Footings so founded may be de31gned u51ng an allowable baarlng.,_xk_
value of 3 t.s.f. ]   '[”'_\”

, The hard crust is éusceptible to'softéning\oﬁsdonﬁa¢t 
with water, therefore it is recommended that the base of foéhiﬁg co
. excavations be protected by concrete working slab immediatély‘bn  "Hb
exposure. ’ o  )  ; -
The abutments may be supported on spread footlngs ’:P””
placed on well compacted, suitable granular material w1th1n the
approach fills. A safe design load of 2.0 t.s. £. may be assumed.

As an alternative, the abutments may be,éupporﬁed\'
on end-bearing H piles. The: maximum allowable load for the
particular steel section may be assumed for de51gn purposas. W:'

ceeus /4
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~ about elev. 525 and it is brown in colour. The remalnder cf

the deposit is grey.

proven at three borehole locations. Based on the data obtalned

FILL MATERIAL.

This deposmt was @n¢ountared in all of the bmrmngs :
from ground level to a maximum depth of’ 7.0 ft. (BH #7) . The;
material consists of clayey silt with sand, traces of gravel ana\,
organics. The consistency is estimated to range from fmrm to
very stiff. ’ \

GLACIAL TILL:

This is the main deposit over the site'areapéﬁd
was intersected under the fill material. The lower boundary
varies between elev. 499 and elev. 486. 'The material in’ the ,]Qifﬁ
deposit consists of het@rogeneous mixture of clayey silt. wmth o
sand and gravel. : o
The glacial till stratum has a hardened crust to

, Based on the Standard Penetration Test Results Only,'\
the undrained shear strength of the crust is estimated to- be in
the order of 3000 p.s.f. to 8000 p.s.f. The consistency Gf th@"
grey portion of the deposit ranges somewhat randomly ﬁrom vemy
stiff to hard.

SILTY SAND TO SANDY SILT:

The glacial till sheet is underlain by a’veryxdéﬁae7”
silty sand to sandy silt with traces of clay and gravel.. DR

SHALE BEDROCK:

The overburden is underlain by bedrock which was L

it is estimated that the surface of the bedrock across the Smte
varies randomly between elevations 486 and 491. _ o [
The bedrock is composed of grey weathered shale.' 

.;... /3
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DOCUMENT MICROFILMING IDENTIFICATION |

ZoH) 4—8’ -

_ GEOCRES No._ Lemiz-fod
DIST._ & REGION |

- W.P. No._ 400 - 6S-05
CONT. No. Cl—4¢
WO No_,_.“ .

| STR. SITE No. ?7/ @23
HWY No.__ 47 7

LOCATION. Row fort_d Py hukerehge
O%{W@m ?‘ﬂcyéf(i #<0

Afil 4{. ;r;‘ﬂ»“' A/< —
Vo - Sl o

OVERSIZE DRAWINGS TO BE ?NC:’.UD_ED'W!TH THIS REPORIT.

"REMARKS:




INDEX

Page No. Description
1 Index
2 Abbreviations & Symbols
3- ﬁ? Foundation Investigation Reports For

W.P. 400-65-03
Highway 427 Overpass at Renforth Drive

W.P. 48-71-20/21
Highway 427 Overpass at Dixon Road

NOTE: For purposes of the contract these reports supercede
all other foundation reports prepared by or for the
Ministry in connection with the above mentioned reports.




EXPLANATION OF TERMS USED IN REPCRT

2

ON! VALUE: AN INDICATOR OF SUBSOIL QUALITY. IT I5 OBTAINED FROK THE STARDARD PENETRATION TEST (CSA STD. AL19.1). SPT 'N' VALUE 1S THE NUMBER OF BLOWS
RKQU:RED TO CAUSE A STANDARD 2 INCH O.D. SPLIT-BARREL SAMFLER TC PENETRATE 12 INCMES INTO UNKDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER
WEIGHING 140 POUNDS, FALLING FREELY A DISTANCE OF 30 INCHES. FOR PENETRATIONS OF LESS THAN 12 INCHES N" VALUES ARE INDICATED AS THE NUMBER OF BLOWS .
FOR THE PENETRATION ACHIEVED. ‘N’ VALUES CORRECTED FOR OVERBURDEN PRESSURE ARE DENOTED THUS W

DINAMIC CONE PENETRATION TEST (CSA S1D. AL19.3 CONTINUOUS PENEIRATION OF A CONICAL STEEL FOINT (2" 0.D. 60 CONE ANGLE) DRIVEN BY 350 FI-LB IMPACTS
ON "A' SIZE DRILL RODS. THE RESISTANCE TO COHE I’ENEM"HOH IS MEASUKED A% THE NUMBER OF BLOWS FOR EACH 12 INCH ADVANCE OF THE CONICAL POINT INTO THE

URDISTURBED GROUND.

SOIL QUALITY: SOLLS ARE DESCRIAED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITY.
CONSISTENCY: COMESIVE SOILS AKE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH AS FOLLOWS:
NS G- 250 | 250 - 500 |500 - 1000 11000 ~ 20002000 - 4000] > 4000
VERY SOFT | SOFT FIRM STIFF | |VERY STIFF | HARD
DENSENESS: (CDHESIONLESS SOILS ARE DESCRIBED OF THE FASIS OF SPT 'N' VALUES AS POLLONS:
L'w cuoweny! o~ 5 5 = 30 10-30 | .50 | > 50
VERY LOOSE |~ LOOSE | GOMPACT | DENSE  |VEAY DEWSE
ROCK QUALITY: ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL PEATURES AND/OR STRENGTH.

BECOVERY! SUM OF ALL RECOVERED WOUR CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF TRE TOTAL LENCTH DRILLED IN THAT CORING RUN.
SUM OF THOSE RATURALLY FRAGTURED CORE PIECES, 4™+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN, THE

MODIFIED RECOVERY:
ROCK QUALITY DESIGRATION (RQD), FOR MODIFLED RECOVERY,IS:

| =m0 @ 6~325 | 25-50 | 50-75 | 75-490 | %0 - 100
VERY PUOR | POOR FATR GoOD EXCELLENT
JOINTING AND BEDDING:
SPACING 2" - 1' - 3 3" - 10 = 10"
JOINTING  IVERY CLOSE | CLOSE  |MOD. CLOSE | WIDE VERY WIDE
SEODING | VERY THIN | IHIN MEDIUM TRICK  |VERY THICK
ABBREVIATIONS & SYMBOLS
LABORATORY TESTING FIELD SAMPLING EARTH PRESSURE TERMS
TRIAXIAL TESTS AKE DESCRIBED IN TERMS OF WHETHER 55  SPLIT SPooN “ COEFFICIENT OF FRICILON
) R w
THEY ARE CONSOLIDATYD (C) RoT () §  WASH SAMPLE 5 ANGLE OF WALL FRICTION
ISOTROPICALLY (I) OR NOT (A) 5T SLOTTED TUBE SAMPLE
AMD SEEARED DRATNED (D) OR UNDRATNED (U} CBS  BLOCK SAMPLE ¥ COEFFICLENT OF EARTH PRESSURE AT REST
WITu PORE PRESSURE MEASUREMENTS (BAR OVER SYMBOLS) €5 CHUNK SPie X, COEFFICLENT OF ACTIVE EAKTH PRESSURE
. Chi = SOTROPIC UNDI TW
EI = CONSOLIDATED 1 RAZNED THIWALL GPEN % COEFPICIENT OF PASSIVE EAKTH PRESSURE
TRIAXIAL WITH PORE PRESSURY MEASUREMENT T ¥ THINWALL PLSTON - L4
NLESS OTHERWISE SPECIFIED IN REPORT ALL TESTS 0% OSTERBERG SAMPLE 1 ANGLE OF INCLINATION OF SURGIARGE
ARE TN COMPRESSION TS YOIL SAMPLE w SLOPE AWGLE-BACKFACE OF wm.g;r
R € ROCK CORE
ANGLE OF SLOPE B
FHE T.W. ADVANCED HYDRAULICALLY B :
M T.v. ADVANCED MANUALLY NyeNg.N, BEARING CAPACITY FACTORS
o, DEPTH OF FOOTING
B,L FOOTING DIMENSIONS
INDEX PROPERTIES STRENGTH PARAMETERS
UNIT VEIGHT OF S0IL (MULK DENSITY) P ANGLE OF SHEARING RESISTANCE
Y,  UNIT WEICHT OF WATER T PEAR SHEAR STREKGTH
Y,  UNIT DRY WEICH® OF SOIL (DRY DENSITY) ™ RESIDUAL SHEAR STRENGTU HYDRAULIC TERMS
Y'  UNIT WEIGHT OF SUMMENGED SOTL ¢ COHESION INYERCEPT
G,  SPECIFIC GRAVITY OF SOLIDE 01,92  NORMAL PRINCIPAL STRESSES R UYORAULIC HEAD OR FOTENTIAL
[ VOIDS RATIO u PORE WATER PRESSURE 4  RATE OF DISCEARCE
¢,  INITIAL VOIDS RATTO u — v VELOCITY OF ¥LOV
€ay © 1N LOOSEST STATE ' PORE PRESSURE WATIO i HYDRAULIC BT
" SEEPAGE YORCE PER UNIT VOLUME
®,1n @ IN DENSEST STATE 9, UNCONFINED COMPRESSIVE STHENGTH 1 ®
o 1ETENT OF VISCOSITY
D,  RELATIVE DENBITY » griii—- 5, UNDRAINED SHEAR STRENGTH R
n  POROSITY ¢ LINEAR STRAIN X COEFFICIENT OF HYDRAULIC CONDUCTIVITY
v WATER CONTERT y SHEAR STRALN I, & IN HORIZONTAL DIRECTION
v, Liwm ipur v POISEON'S BATIO k, & IN VERTICAL DIRECTION
v, FLASTIC LOMIT . MODLUS OF ELASTICTY ®, COEFFICIENT OF VOLDME CHANCE
v SERDNKAGE LDMIT c HODULUS OF SUEAK DRYONKATION ¢, COEFFICIERT OF CONSOLIDATION
I, PLASTICITY INDEX - % - % X MODULUS OF SUBGRADE REACTION €, COMPRESSION INDEX
L  LIQUIDITY Do - olP. n0 STABILITY coErFiciewrs C; WECOMPRESSION INDEX
-]
I coNsisYmNCY m'nxx - e AB PORE PRESSUME COBFPICIENTS 4 DRAINACE PATH DISTARCE
-] il
A, MEIVINY & ryadal Fachon NOTE: EFFECTIVE STRESS PARAMETERS ARE Ty T FACIOR
O CRGANIC MATTER CONTENT DENOTED BY USE OF APOSTROPHE U DEGREE OF CONSOLIDATION

5 DEGREE OF SATURATION

Sy fundintutbed )
$ SENSITIVIZY = 5 Tremouided )

ABOVE THE SYMBOL, THUS:
@' = EFFECTIVE ANGLE OF
SHEARING RESISTANCE;

U = EFFECTIVE NORMAL STRESS

0_  OVERCONSOLIDATION RATYO (OCR)



FOUNDATION INVESTIGATION REPORT
For

Highway 427 Overpass at Renforth Drive
W.P. 400-65-03, Site 37-823
Highway 427, District 6, Toronto

INTRODUCTION

This report contains the results of a foundation investigation
carried out for the above listed site. Fieldwork consisted of

8 sampled boreholes advanced with a continuous flight auger. The
first 6 boreholes were advanced April 9th to 21st, 1974 with 2
extra boreholes advanced July 11th to 15th, 1974. Bedrock was
proven through the recovery of BXL size rock core.

SITE DESCRIPTION

The site is located on Highway 427 north of the existing Renforth
Drive Overpass. Toronto International Airport lies immediately to
the west with the area to the east developed commercially. The
terrain is flat as might be expected in the physiographic region
known as the "Peel Plain". Existing Highway 427 in this area runs
on a fill approximately 20 feet in height.

SUBSURFACE CONDITIONS

Subsoil General

The existing road fill is up to 22 feet in height and consists of
clayey silt with sand and a trace of gravel. It is underlain by a

20 to 30 foot thick deposit of glacial origin which overlies shale
bedrock. The glacial deposit may be divided into 3 units. The upper
cohesive unit consists of 5 to 10 feet of very stiff to hard clayey
silt. It is underlain by up to 22 feet of sandy silt to silty sand
which is in turn underlain by a second cohesive unit consisting of

8 to 18 feet of hard clayey silt to silty clay. |



Reference should be made to the Record of Borehole Sheets which are
contained in the Report Appendix. They show the boundaries between
soil types as well as a summary of all field and laboratory tests
performed. Reference should also be made to Contract Drawing No.
37-823-2 which shows the location and elevation of all borings
together with sections showing the inferred subsoil stratigraphy.

Fill Material

The fill consists of clayey silt with sand and a trace of gravel.
Standard Penetration Test 'N' values ranged from 15 to 43 indicating
a very stiff to hard consistency. Moisture content ranged from 13
to 20 percent.

Clayey Silt With Sand Trace of Gravel

The upper 5 to 11 feet of subsoil consists of clayey silt with sand
and a trace of gravel. Standard Penetration 'N' values range from 13
to in excess of 100 blows per foot indicating a very stiff to hard
consistency. Typical grain size distribution curves for the deposit
are shown in Figure 3 with results for Atterberg Limit Tests shown

in Figure 4.

Sandy Silt, Traces of Clay and Gravel

This non-cohesive stratum varied in thickness from 22 feet to 0 in

the south east corner where it was not encountered. Standard Penetration
Test 'N' values are generally in excess of 100 blows per foot indicating
a very dense deposit. Typical grain size distribution curves are shown
in Figure 5.

Clayey Silt to Silty Clay, Some Sand,
Trace of Gravel

This deposit overlies the bedrock and varies in thickness up to 18 feet.
Standard Penetration Test 'N' values vary from 36 to in excess of 100
blows per foot indicating a hard consistency. The deposit contains
varying amounts of shale with the lower 2 to 5 feet being predominantly
shale. Typical grain size distribution curves for the material are
shown in Figure 1 with the results of Atterberg Limit Tests shown

as Figure 2.

Bedrock

Shale bedrock was encountered at elevations from 493 to 500.



Groundwater Conditions

Water Tevels were recorded in the open boreholes following completion
of fieldwork. Water levels varied between 523 and 525 following

the fieldwork carried out in April but had decreased to 521 and 522
when the boreholes were advanced in July.

e _, 11 nr
L P. 1. ST

[¢
-
=

- %
o3
i Tl ]
%L
¥

L/f /) ) «Lj'%’v7ﬁffgn

M. Devata, P. Eng.
Sr. Foundations Engineer
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OFFICE REPORT ON SOIL EXPLORATION

¢ MINISTRY OF TRANSPORT “ON AND COMMUNICATIONS ~ ONTARIO .
. 10
RECORD OF BOREHOLE N2 4
LOCATION___ Co-ords. 870,018 Ny 975,436 E. ORIGINATED By _HS
WP 005503 BORING DATE _July 11-12. 197h COMPILED BY__ H
DATUM Geodetic _ BOREWOLE TYPE _Auger & Cons Penetration CHECKED BY é:
SOIL PROFILE C SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID UMIT ———W
- W {BLOWS/ FOOT PLASTIC LIMIT Wy | 2
E1 o g1 & 20 Lo 60 B0 1G0 | WATER CONTENT_Ww | = 2
ELEV. By Wl b @ {SHEAR STRENGTH P.5.F. Wi w Wy @ i § REMARKS
Serrr DESCRIPTION E1ZE | = |91 5 10 UNCONEINED  + FELD VANE | ° a
Z1215 121 © leouick TRl x 14B VANE | WATER CONTENT %] ¥
543.8 | Ground Level v =3 10 20 30 - ipc FIGRSA.SI.CL
v Clayey silt with 5{ 540
sand and traces of I 15 6 N D
gravel 755 13 @ 2 26 56 16
Fipm to V. stiff 3 = 13 E : ©
{Fill Material) L TEs T T o
S |85 | ik 1530 L o+ . 2 22 52 2l
T SeTer \\ @
ARG ) _ J00/18" | o WL EL.!
52,8 T oL o \ 523, ' Y
22.0 | Clayey silt V15 88 | 75152
c16.8 | (Glacial Ti11) / 107 S 126 e 62984 11
27.0 silt, traces L Ay 0 i
P i, 7755 oo o 33356 8
v. I)ense L3l 58 L a
509.8 10
34,0 Clayey silt with \
avel and some snnd\
%Elacisl Til1) Y Q ja—
Hard \\ :
\ 2 ‘*-.z:r._.. 2 1h L7 18] -
[-+]
92.8
51.0 | Weathered Shale
Bedrock
486.0

57.8 | End of Borehole

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

~~

MINISTRY OF TRANSPORTA..ON AND COMMUNICATIONS~ONTARIO

RECORD OF BOREHOLE N5

LOCATION

b0

Co-ords. 870,051 N; 975,562 K. ORIGINATED BY . HE
w.b, 400-65-03 BORING DATE July 15, 1974 COMPILED BY ég
‘DATUM Geodetic BOREHOLE TYPE Apgar & Cone Penetrstion CHECKED BY :
SOIL PROFILE SAMPLES DYNAMIC PENETRATION. RESISTANCE | LIQUID LIMIT ¥
—i % [BLOWS/ FOOT PLASTIC LIMIT —Wp| 2
5 m 8 5 20 40 & B 100 WATER CONTENT_W § 5w
ELEV. Elw|w |1 3 ISHEAR STRENGTH P.S.F. Wo w W | BE&| REMARKS
BEsTH DESCRIPTION MEE > [ @1 5 [0 UNCONFINED  + HIELD VANE a
ELRs g 4 | ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT %| ¥
5%2.,;; Ground Level » B4 o 10 20 30 fpcrigrsAS).CL
- / T
Clayey silt with >2' Tt 1 540 .
gsand and traces of >< AR R I\‘ b ety 5 30 48 17
gravel 2.
T seae L« o
Firm to Hard
E LS gy — \
(FL11 Material) P2 - o= %561
4T85 1 38 ©
7 .85 | 25 o+
 g21.7 T d W.L. EL
20,8] Clayey siit with 1/ A—0—-88.L 3T son Wl" 520,5? .
sand and trace of 3 55T o :
gravel / o
15.5|(Glactal 1411) Hard 10 8517 "
27.01 sity sand, traces . ia .o L o 8 55(37)
of clay & gravel
Very Dense Ho st _,';10 o
507.5
0! Clayey silt with
some sand & trace \ IR o Ik :
of gravel \
199,5% (Glacial Till) Hapd 4 E:!;Gﬂgﬂ!m o 913 Lg 32
43.0]Weathered Shale 1SimL (segf
5.8 Bedrock RETN:) A MBIKS §
L6.7] End of Borehole

+ T e

20
15 ;}o*s % STRAIN AT FAILURE
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e{j'? PR NN - e v gy .mh_! e - |
Jos i —— - RECORD OF BOREHOLE No.6 |

i

- ORIGINATED BY G4

- COMPILED 8Y ~ GA

“ BORING DATE ~ April 17, 21, 1969

T

| we. hoo-65703 T

'DATUM __Geodetic . BOREHOLE TYPEFiAEge,;‘_W e CHECKED BY WA,

b

IL PROFI - DYNAMIC PENETRATION  RESISTANCE LIQUID LMIT .
SOIL PROFILE SAMPLES BLOWS / FOOT CTPLASTIC LIMIT W,

; , 1 ) , WATER CONTENT——- 4y
SHEAR STRENGTH PSF wr w W
O UNCONFINED + FIELD VANE [
& QUICK TRIAXIAL x LAB, VANE WATER COMNTENT %,

i , 10 20 30 o foc
; . o ] / =
ot ;

BULK
DENSITY

. REMARKS
DESCRIPTION o

<

\\\\\ STRAT.PLOT

g
o

ELEV. SCALE

523.5 ":_;‘ Ground Level B
0.0 | Clayey silt with
‘| sand; traces gr_avel_

NUMBER
TYPE
1BLOWS / FOOT
™
1

lor sa st culi

JUEN S

sy 520

E———
g e

11 26 1;5 if*.;_

E

| Very stiff to hard |
51.2.5 . . . ! g ‘ ' . E : B E | . . i . <‘ ‘
7777 | sandy 11t with .» -SSR0 ¢ A I SR I S . /Sfi% ]
| traces of gravel EEmssleA o o 0 T

g

Tt

y -~ Very dens_e

105 E Weoaths . :ss:':zﬁ;fé 1 P
30.8 | Auger grinding : : - '
ngsibf; Bedrock ' C b 9o

End of Borehole : - .

A
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Pl e e
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DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
B@pVVSXFO A " PLASTIC LAY —w,
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10 20 30
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O J \
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DATUM | L

.ggodetba;;”

RECORD OF
-'ijo—ord,
BORING 0A3‘£ April 16, 3369
BOREHO&E me luger

BOREHOLE
870,022 N3 _ 975,619 B

ORIGINATED BY

COMPILED BY _

CHECKED BY

. SOIL PROFILE.

SAMP&ES

2 ".9

ELEV.|-
DEPTH

bESCRiPTION

STRAT. PLOT

NUMBER

TYPE

BLOWS / FOOT

DYNAMIC PENETRATION RESISTANCE

BLOWS / FOOT

L

1 ¥ i
SHEAR STRENGTH PS.F.

O UNCONFINED
& QuiCk TRIAXIAL

+ FIELD VANE
X LAB, VANE

LIQUID LisiT
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¥y

LIMIT =iy

NATER CONTENT——w

Wo

W,

;mw,g

WATER CONTENT %

{eLEv. scate

;_ 523.h

165

_Oround Lewel " AR 10 20 30
0 Clayey =ilt with s&nd SO f f E i R ;
- & some gravel (Fill} S o ! 1 ! P
~ Clgyey silt with sand / R E | - { ; R
& traces of grawel el . 920 : : ! o I ;
N P i?z{s&zénﬂ:. 5 E | ‘ 2661
' ; s % ) o . L. 5 61 14
‘ | T (A A SR - S S -
mayey stlty-stlty ch‘;\ SIS s10p—t ] o] custa
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. gravel, ; S 5 o ’s 4o Lt
\ 7. 185 | 1. i o | i o |
i . F ’ + ' [
N\ § 85303 - © i AR ! g 15 75121
L N o o1 : o : '}
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FOUNDATION INVESTIGATION REPORT
For

Highway 427 Overpass at Dixon Road
W.P. 48-71-20/21, Site 37-319
Highway 427, District 6, Toronto

INTRODUCTION

This report contains the results of a foundation investigation at
the above listed site. Fieldwork consisted of 6 sampled boreholes
advanced during the period June 27th to July 9th, 1974 employing
continuous flight augers. Bedrock was proven by the recovery of
BXL size rock cores from 3 of the boreholes.

SITE DESCRIPTION

The site is located at the intersection of Highway 427 and Dixon Road
in the City of Mississauga. This area is flat to gently undulating.
Toronto International Airport lies to the south west with the remainder
of the area employed for commercial or Tight industrial uses.

Physiographically this area is part of the region known as the "Peel
Plain". Characteristically it is a ground moraine with deposits of

silt and sand interbedded in the glacial till.

SUBSURFACE CONDITIONS

Subsoil General

Subsoil consists of up to 7 feet of fill underlain by a heterogeneous
mixture of clayey silt sand and'graveT (glacial ti11) about 30 feet in
thickness. This deposit is in turn underlain by about 15 feet of
dense sandy silt to silty sand which overlies grey shale bedrock.

Reference should be made to the Record of Borehole Sheets which show
the boundaries between soil types as well as a summary of all field
and laboratory tests performed. Reference should also be made to
Contract Drawing Nos. 37-319-2/3 which show the Jocation and elevation
of all borings together with sections and a profile showing inferred
subsoil stratigraphy.
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Fill Material

Fill material ranging in depth from 4 to 7 feet was encountered at
all boring locations. It consists of clayey silt with sand, traces
of gravel and organics and has a consistency estimated to range from
firm to very stiff.

Glacial Till

Underlying the fi11 is a glacial ti1] deposit consisting of a
heterogeneous mixture of clayey silt, sand and gravel. Occasional
sandy silt layers are also found within the deposit. The consistency
is very stiff to hard with Standard Penetration 'N' values ranging

from 20 to in excess of 100 blows per foot. Results of Atterberg Limit
Tests are presented in Figure 1 of the Appendix. They indicate the
deposit is inorganic and of low plasticity. Typical grain size
distribution curves are shown as an envelope in Figure 2.

Sandy Silt to Silty Sand

The cohesive glacial till layer is underlain by 12 to 15 feet of very
dense sandy silt to silty sand. Standard Penetration 'N' values
in this layer are in excess of 100 blows per foot.

Bedrock

Bedrock was encountered at elevations from 486 to 492 with the rock
surface elevation increasing to the north. Detailed descriptions of the
core samples are given on the Diamond Drill Record Sheets located {in

the Appendix.

Groundwater Conditions

Groundwater levels were observed in the open boreholes during the period
of the field investigation. They varied from 534 to 539 some 1 to 7
feet below the ground surface.
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OFFICE REPORY ON SOIL EXPLORATION

T

MINISTRY OF TRANSPORTAT. N AND COMMUNICATIONS=ONTARIO N

23
RECORD OF BOREHOLE N2 6
LOCATION Comords. 15,873,Li2 N; 973,L0OLE ORIGINATED gy _HS
WP_ 48-71-20& 21 BORING DATE _ July 8& 9, 197, COMPILED BY _ pp
DATUM_ Geodstic BOREMOLE TYPE _Cont, Flight duger CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT oW
- i % [BLOWS/ FOOT PLASTIC LIMIT wWpy =
S|« 1 & L.20 ko 60 80 100 | WATER CONTENT_w | X 3
ELEV Eiw| w | &| A [SHEAR STRENGTH P.SF. W w W | 3&] remarks
BEFTH DESCRIPTION SIE| > |21 > o unconmnen + FIELD VANE a
1217 3] U [ QuIk TRIAXAL x (AB VANE | WATER CONTENT %! ¥
_Ll%.z Ground Level w & § W 30 20 30 -IP.C FIGRSASICL
U CIEy ey BLLT WiLh 5T
i o e A L o e
536.3 | FE° & 6 2l 56 1
2+U 1 Hat,, Mixture of ‘o ie. 155 |28 [ Y S— X835, 1}
clayay silt . -t \
sand & gravel A W 2 L
V. S6iZf to TR 530 e gl b 29 55 12
Hard ," o ‘§§ L&ﬁ« ¥
Glacial T411 LTS Te -
Browm |4 [T 1857722 o
Grey |- BI85 [ 21520 33952 6
o2 188 2
. 107 88 1 Lo P J—
o1 11185 | 59
# 12| 85 1 891516
i WK 551390
502. 3 -
6.0 sandy Si1t to oy TN
silty sand with o g 200 [~ = 738L6 9
traces of clay & ;
gravel Gray
V. Denne
m w1 o
488.5 o 190
_@é;t Transition Zone n
“0 Jeathered Shale 18 624
Bedrock 157 RC THee
Grey 20 IBYL [6L% 1,80
477.9 Sound ™ "‘“mm 0%
83. | End of Borehols
470

20
150-5 % STRAIN AT FAILURE




OFFICE REPORT ON SOIL EXPLORATION

-~
C\ MINISTRY OF TRANSPORTATIWN AND COMMUNICATIONS« ONTARIO ” i
24 |
RECORD OF BOREHOLE N 7 i
LOCATION Co-ords; 15,873,492 N; 973,288 F, ORIGINATED By _HS i
WP___ 48-71-20&21 BORING DATE ___ July 5-8, 1974 COMPILED BY___ PP I
parym_Gecdstic BOREHOLE TYPE _ Comt. Flight Anper CHECKED BY _ 705 |
. 1L PROE! | AMP DYNAMIC PENETRATION RFSISTANCE [LIQUID LIMIT W ,
2Ol PROFIE > LES». wo IBLOWS/ FOOT PLASTIC LIMIT —waf >
51 i s 2 WATER CONTENT.W | = &
ELEV &fw|w L} & JSHEAR STRENGTH P.S.F. we w W, | @& ] REMARKS
SesE|  DESCRIPTION BIE| S |21 5 Jouwonmnen  +reovane| T ) e
o % o g L ] ® QUICK TRIAXIAL X LAB VANE [ WATER CONTENT %] ¥
Bl lavel i =3 1020 30 IP.C FEIGR.SA.5L.CL.
s th
0.p sand,. traces of 340 X 539.5
gravel & organics L 85T 1 o
V., Stiff to Stiff =
Lsa.g (Fa11) e
7.0} Het, Mixture of 3T PR I 26 53 17
elayey silt o % 51 530 \"*—-M
gand & gravel ) -
T 851 &y 00/3 PV 5 27 80 18
V. S'td-fr G"""-“"‘"“ -
to hard L LSl
Glacial T4l S e
L. S .88 0teeg : ~
sl 88 | T3
becasional sandy - IDL 58] ‘I_Zé]' b 22
o "
silt layers PRy =i O] s 40 1k
e .
., £10
4"' ie g 100 5“
503.9 o —'l—‘ﬂmﬂﬂ:;‘};ﬂﬁ’ﬁu
38.0] End of Borehok
500

20
15 :g-s % STRAIN AT FAILURE

by
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OFFICE REPORT ON SOt EXPLORATION

-
MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

2

RECORD OF BOREHOLE

NS 8

LS

{ocanon Go-ords; 1Y,873,579 Wi 973,329 K ORIGINATED 8y _HS
WP, 48«71-20 821 BORING DATE July 3.8, 1974 COMPILED BY
OATUM__Geodetic BOREHOLE TYPE _ Cont. Flight fuper CHECKED evﬁ:
SOIL PROEILE SAMPLES DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT s,
i W lalOws/ FOOT PLASTIC LIMIT — wyf >
81« 1 & L2 Lo 60 B 100 |WATER CONTENT.w | 233
ELEV &fw | w & A [SHEAR STRENGTH P.SF. wy % " | 3&| REMARKS
SEFIR DESCRIPTION 121z 5] = |o unconmmen + FIELD VANE o
' =P 21" 1851 5 leQuick TRIAKIAL X 1AB vane | WATER CONTENT %{ ¥ ‘
540, 3! Ground level 2 = 20 O3k PG FJGR.5A 51, CL
5.0 Glayoy silt with e B : g
some sand, traces
of gravels organics
533,8 ¥irm Fill T OTETTY . o ol 53k.9
6.5 LTI
Het. Mixture »" 530 i 2
of clayey silt R 100711 " |
sand & Brow| , [STUSSIHL b et 72 55 1
gravel, Grey |, BTETR '
¥, Stiff to 4
Hard P 520 :
NETES T =
Olacial TALL g S A
FJ
[ e v 5"1 . d 641 48 5
.y'
505, 8 T 5y 83 1133 Of oo
AT sandy S11t %o
Silty Sand . mI@F"
with traces of L 500
clay & gravel Crey| - . N !
I " o 2 88 (10)
V. Dense .
o he3.s : -
48{:H Transition Zons Ao
A W 16 8
W s WA Ty
roy RC |Reg
Bedrock _ 18 {BxL | 598
4816 Sound 19 |B% 1688
58.7 End of Borehole L

20
15 ;::5 Y% STRAIN AT FAILURE
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GFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTAT™ N AND COMMUNICATIONS - ONTARIO

RECORD OF BOREHOLE N2 ¢

LOCATION Gowords, 15,873,665 N: 973,179 F ORIGINATED By _HS
W.P. 48-71-20& 21 BORING DATE June 27, 1974 COMPILED BY__ HS
DATUM_ Geodetic BOREHOLE TYPE Cont. Fiight Auger CHECKED BY d
| Fil AMPLES DYNAMIC PENETRATION _RESISTANCE § LIQUID LIMIT ——W
SOl PROFILE SAMPLE = WooIslows/ FOOT PLASTIC LIMIT Wy o i
1P 81 S L2 b0 0 & 100 JwATeR CONTENT_w | X3
ELEV a wlw & v [SHEAR STRENGTH P.SF, Wy w Wy @i [ REMARKS
5EPT DESCRIPTION SUE | > 1 9] = [0 UNCONEINED  + FIELD VANE ° ' o
el g |- g L [ ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT %{ ¥
_5)_%.0 Ground leval w @, w W20 30 IpCFEIGRSASICL
U1 Clayey silt with 540
some sand, traces ‘
of graval’& organics L] o 0 16 59 25
535.% Firm  Fill ZIEE Ty o 53%.0
6.5| Hot. Mixture of TATET A \\\“ O ke = )
Clayey silt S T AT e I 78250
Sand & Gravel g mowcn e 00/6" b —tt
V. Stdff to. L 52_3
Hard Brown |-, 'O 55 = L
e I - 326 %15
Glacial 7411 Grey
o L8188 1 290 520
59' ] &3__ za [ [ — 6 32 LﬂlS
occasional sandy b TOL BTy Shet
silt layers S 810
2 —
o s o+t 6325111
503.5 od rre a1t
38.5| End of Borehole
S00

20
15 ;%-5 % STRAIN AT FAILURE




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS = ONTARIO

RECORD OF BOREHOLE N2 10

CFFICE REPORT ON SOt EXPLORATION

LOCATION Co-ords. 15,873,680 N; 973,27 E. ORIGINATED 8y HS_
WP 48-71-20 & 21 BORING DATE July 3, 1974 COMPILED BY _HS
DATUM _ (lsodetic BOREHOLE TYPE _ Cont. Flight Auger CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT W,
T Y BLOWS/ FOOT e | PLASTIC LIMIT e Wy i
51 o el Z bO__60 80 100 {WATER CONTENT.w 52 |
ELEV &% w £ & [SHEAR STRENGTH P.SF. M w % | @& Remarks |
DEpfH|  DESCRIPTION S1ZE| > |21 » [ounconrned  + FEwD vane 8 '-
12N g o @ QUICK TRIAXIAL X LAB VANE | WATER CONTENT %] ¥
536,11 Ground Level w = . 10 20 30  ircrlorRsAsCL
00 Gayoy silt with =",
some sand, traces T . i
of Gravel & opganic o i
29.6] et (eS| | e Tt - or :
8. " - f
s Het. Mixture of 02 5 7T A
Clayey s1lt Brown ;' 1 & 1 851 90 -EO/W'
sand & gravel ~ =~ i b ey 5 28 51 16
Y. Btiff to I TETITE0 Qe 222 L9 27
Hard I i T .
Glacial T411 L 19 |85 (32 ofr—t 338 by 13}
e Tz
g 510
¥,
oceasional sandy | AP1oT SE-IO0fE ol 16 31 L3 10
aitt layers -
;- 16045
o i 500 _
497.1 TR ES TS ("SI - Fh_lh 52 20
39.0] End of Borebmie
490

0 .
15 I«g—s Y% STRAIN AT FAILURE




OFFICE REPORT ON SOIL EXPLORATIGN

i MINISTRY OF TRANSPORTA™AN AND COMMUNICATIONS~ONTARIO 7\

. 7
RECORD OF BOREHOLE N€ 11
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
To: Mr. G.C.E. Burkhardt, (2) From: S0il Mechanics Section,
Reg. Structural Planning Eng., Geotechnical Office,
Central Region, Teronto. ( West Building, Downsview.
ATTENTION: e Adgust Bth, 1974«
Llur FiLe Rer. . IN REPLY T
L el L et - it e e . B e e S
SugaecT: . Addendum to the Foundation Investigation Report

For ‘
The Proposed Renforth Drive Overpass;
Bridge No. 30, Hwy. 427, Site No: 37~-823,

.District #6, Toronto, W.0.69-F-28, W.P. 400-65-03.

The foil Mechaniés Section was raguested by the
Regional Strugtural Planning pffice to carry out additional
foundatith investigation at the abovementioned structure
location.

Since the issue of our Foundation Report (W.0. 69-F-28,
dated September 10th, 1969) the original scheme for Bridge #30
‘has been altered. It is now proposed to construct a two-span
structure with closed type abutments and a centre pier located
within the median of Renforth Drive. , '

A field investigation, consisting of two sampled boreholes
was subsequently carried out by this Section. These borings
revealed similar subsoil conditions to those encountered in the
previous investigations. :

The subsoil at the site was found to consist of a firm
to hard clayey silt with sand and trace of gravel £ill
material, the thickness of which varies from 21 ft. (6.40 m)
to 22 ft. (6.71 m). The fill material is underlain by a 5 ft.
(1.52 m) to 7 ft. (2.13 m) thick very stiff to hard clayey silt
with sand and trace of gravel (glacial till) deposit. This
cohesive till is followed by a 7 ft. (2.13 m) to 8 ft. (2.44 m)
thick very dense sandy silt to silty sand with some clay and
trace of gravel stratum. The elevation of the upper boundary
of this deposit varies between elev. 515.5 (157.12 m) and '
elev. 516.8 (157.52 m) and the lower boundary from elev. 507.5
{154.69 m) to elev. 509.8 (155.39 m).

This granular deposit is underlain by a lower, hard
cohesive glacial till stratum whose thickness varies from
8 ft. (2.44 m) to 17 ft. (5.18 m). This overburden seguence is
followed by weathered shale bedrock. ; '

.'m-ip’n /2




~ 2 - August 81:, 1974.

Mr. G.C.E. Burkhardt - RE: Addendum to Foundation
Investigation Report, W.0. 69-r=-28.

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 the revised
Drawing No. 69-F-28A have been inferred from this data.

The observed groundwater level was found to vary between
elev, 521.5 (158.95 m) and elev. 522.6 (159.29 m) in Boreholes #5
and #4 respectively.

A review of the encountered subsoil conditions indicates
that the recommendations of the original Foundation Report
(W.0. 68-F-29), in general are still applicable. The pier and
the closed type abutments may be supported on spread footing type
foundations located at or below elev. 517 (157.58 m). The footings |
should be placed on undisturbed soil or on a working mat of lean.
concrete. An allowable bearing value of 3.5 t.s.f. (325 kPa) may
be used for design purposes.

All footings should be provided with at least 4 ft. (1.22 m)
of earth cover for adequate frost protection.

The footing excavations, in part, will be carried into the -—
sandy silt to silty sand zone which is highly susceptible to /
conditions of unbalanced hydrostatic head and is likely to 'boil'
under such conditions. To prevent boiling and thus ensure the soil
underlying the footings is undisturbed it will be necessary to L
provide an adequate dewatering scheme. . ' : i

As an alternative to spread footing type foundations, the
proposed abutments and pier may be supported on end-bearing piles
driven into the lower competent glacial till deposit. For
estimating purposes the pile tips can be designed for the ultimate
capacity of the pile section chosen: e.g. l2 BP 74 Steel H Piles
could be designed for 95 tons/pile (845.5 kN). _

: If the abutments and pier are supported on spread footing
type foundations the subsoil will settle due to the induced footing
pressure and will take place during or immediately following the .
construction period. It is estimated that this settlement will not J
exceed 1 inch, providing the foundation soil is not softened orx
loosened by the construct;on operations or uncontrolled surface
runcff.

. e /3
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- 3 - August Bth, 1974.

Mr. G.C.E. Burkhardt - RE: Addendum to Foundation
Investigation Report, W.0. 69-PF-28,

The granular backfill behind the wall should be provided
with adeguate drainage. The coefficients of lateral earth
pressure for the granular backfill may be taken as 0.30 and 0.50
for the ‘'active' (Ka) and 'at rest' (Xo) conditions respectively.

Where the spread footings of the abutments are placed
within the glacial till zone it is recommended that a value of
2,500 p.s.f. be used in the computations to determine the sliding
resistance between the concrete base of the footing and the
underlying cohesive type material.

For computation of sliding resistance for abutments founded
on spread footings within the sandy silt deposit a friction
coefficient of 0.40 may be assumed to apply between the bases of
footing and underlying foundation soil.

A review of the subsoil and groundwater conditions indicates
that the proposed fills could be constructed to the required heights
{(about 26 ft.) {7.92 m) without the danger of base failure. Fills
of this height will be stable provided 2:1 slopes are employed and
the fill material is properly compacted. \ , '

It should be noted that a pipeline (Imperial 0il) is
located immediately adjacent to the east corner of the north
abutment and crosses the proposed RE wingwall. Care should be
taken during construction to ensure the intactness of the pipeline.

- .. /‘4’



- 4 -~ August 81:’ 1974,

. Mr. G.C.E. Burkhardt - RE: Addendum to Foundation :
Investigation Report, W.0. 69-F-28,

Please attach the supplementary Record of Borehole
Sheets (Numbered 4 and 5) and replace original Foundation Report
Drawing 68-F-29A with the revised Drawing.

If further information is reguired, please contact our

Office.

E.J. Orr
B.R. Davis
R.S. Pillar
H. Greenland
B.J. Giroux
D. Gunter
G.A. Wrong
P. Lewycky

Files
Documents

FPor:

P. Payer,

Senior Engineer,

M. Devata,
Supervising Engineer.
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO
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A reguest for a foundation investigalion at the
site ol the above mentioned struclture was reocelved from
jlre WS, Melinyshyn, Beglonal Bridge Locatlon Bnglneer
dated December 3rd, 1968,

A field investigation was subsequently carricd
bout by this section to deltermine the mub&@il ernditions
exicting at the location of the proposcd structure, Pressrtcd
i this report are the resulls of this investigation, together

pih roocommendaltions for the future structure foundations,

The ares to the dest is memntmlﬁirgawt snd
Bzeb consglists of industrisal bulldings.

The topoeraphy is flat,

of s8ix boro h(;f] g8 and two dynowmle cone psnetratlon

cub during the course of the ficid work,

| wy ¥ L v 1 . | . y ny, - LIS by -3 'y, 4™ [ T
Borling was anhioved 3ol o Disnmond Dwrill adaplod

for gell sampling purposbes,

were rucovered uding o

2-inch 0,.D, split-spoon scupler driven sccording to the gozoi{in-

ations of the Standard Pencbtration Teaztb.

g g g g - bg oy e ST we, H T
Tabuvratory tesls wore oorrvied oul on selected samplen
4

e T 3wy g e A g gy AR LI PSSR SN BRI (N DR Ve § eyt g [P R A P e e e
to detormine Abterbog & Limito g tafd tiwrsl o modaturd conuonts o and

grain size dlstribulion,



211t overlying a layer of sandy 2310 angd
gilty oloy .
Overlying the orlginal subsoil deposits lg the oxisiing

Alrport prwaﬂuwuy embankmnent made up of clayey silt,
52 0310 Haterial:
A totsl of 2 boreholes were undertaken through this

nateri napely BiHs 2 & 7.

The material conglists of brouwn clayey silt with some
gand and traces of gravel, 'N' values obbtained from standard
penetration bests ranged: from 15 to 43 1 alow&/it

The consislency ils estimated to range from very sofl

to hard physical properties of the deposit, as obtained fron
lobhoratory tests, are summarized as followsi-

Liguid Limit 2674
/
Plastic Limit 15%
Moilsture Content 137 - 20%
The asverage graln-size distribution was found to be
grevel

563)

»

all borings underlying the
top soil in & layer ranging from 6% « 1Y thick, 'HY valuss
wed from 13 to more than 100 blows/fi. bdpart from the top

:

3t the conalstoney can bo taken as hard,

3

Phyuical propertios determined from laboratory teste
are aunmartzed as foliows e

Liguid Dimit

Pimmbic Limiv

fest shuve Comtent

£3 77 Ey

b
Ay
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This material wes found in

so@ maximun thicknoess of 22 U, diminlshing sppavently Lo

AR I

Apart frow one "N' vslue of 50 blows/ft, the remainder

woeve all over 100 blows/ft. indicating a very dense materianl,

Prhysical properties of the deposit are as follows:.

o

Holsture content 5% - 21%

“

Average prain slege distribution was founz to bhe i
(IT'H_\' C«Mi 3J Dy Qc’itl(} 33/(79 MJ 1 L GC) ’u’; C.L’Ay )-1’:;%@

565 Clayey Silt - silty Clay with some sand, traces of srav

Thie material was found in B,H.'s 2, 3 and 8 and ranooed
from 10 - 22 Py, in thickness,  The deposit contained pleces of
shale and Lo facl The lower rvegion of the material ranging from
2 .5 Y, thicknens can bo cons idered as woeathered shale. Undove
lying thils layer 1o probably bedrock although no coring was undevialoen,

Tre 'N' values ranged from 36 to over 100 blows/Fl. and

the consistoney can be taken 28 hard,
Physlical propgrllics as determined from laboratory tests

can he summarized ss Tollows e

- " Y . st oy e
l.,;i.‘i;;{'mm Limit 2RE - 353
Plastlie Limit 185 « 217

0,!‘

Folspture Content 5% - 17

The praipe-sizse distriballeon vao found to B oo

ol .y iy

T PP . G’
Cravel : 1% - 157
% gy . .'::,’ 5o -f
L)r)é i!:! ’ C’ g - i ,J 70

r-‘?/

Clay 227 - W37

w

Lo Lhoe borcholes st Uhy somplelion of

field oporations v

A S s in e e N ey
Fovnd to bhe as follows -

sorttd, i
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It will be noticed that the water levels are ol
or Just below existing origlnal ground level, The
surements were taken In April when the water would be

at its nighest level,

7. DISCUSBION & RECOMWENDATIONS s
It 1s proposed to realign and widen the Ajvpv“g

Erpressway at this location, this would involve constyueticn
of & 'new bridge over Renlorth Drive.

e mentloned cardicr in the roport the subsoel 1
thoe sive imi%imlly consista of @ layer of clayey @11t overlying
g layer of very deanse and sandy eilt: Llhe upper Loundary of

the latiter varies and hes o maximum clovallon of 519.0, velow

glovatlion 516 raszures of 3.5 tous per

sgusre oot provided. the Toollings

s

on undisburbed eoll or oo o suitabhle conovelte working

e 54 . g B e g RO T S T e o e e . oy
The $1)lly subsoll ig highily easceptinle to oo iona
s R T O | wd gy A & PR s g L B TP L e 4
of unbalancad hydrostetic hsad and. Likely to "hoilt uader
such conditlons, o prevent boiling and thus ensure the soil

underlyliog the {Tootings io undislorbed At will bz necssse

provide a dowatering schome,

sriceking steel) plles

v

be used they must be driven to o depth below the Tooli

T

cdusri to 0.7 ¥ the height of the provaill

cround w

above it {(IN) e D = 0,7 x DW, where DV relers to the halwpht

of the grouwnd weler at the Uime of constructi

¢ x)(l g, / )



1LY daoyer, In thig cawse the may)

e assumed for desigu purpeosss and 1t is estimabted that thie

“

will be rvesched belween elevalions U395 - 500; this will apply

RS

The ficld work for this project was carrvied outb
between April 9ih to 2lst, 1969. '

Bguipment used was owned by Conadian Longyeayr Lid,

Bupervision of the field work was carried oub by

Pl

Fr, G, 41len, Préject Foundatlon Englucer.

This report wae written by Mr. G, Allen and revio

Brngivneer,

Ly, Supervising Foundaltion

SR VN S, Ry e
woptonber, 19068



A LB LAY SR . 3 bt v 7 R, L gy ; ‘ \,\ N o ‘M,.\; e ,mv\ e \’,,,,/,,,\, /, i B g B o;,\', R PR
Gy o e e e i/ NN gt e by 'm, ;e P H /”\’,\r T s R A \N ,,\,WM, i /, i Yi AR
T /v RIS S T '.', ‘L £ R it '?Qr',i W RS / LA N I r,&w:w /”’jrs\"“,?\' ’wv'//\?’," »\'»/’”‘V\”r\\‘r’r’/"/L,:"“"Wv,\'
P - ',\m',\ \W{,D ” , (', ) »v\u,\wwr,;\\,,,\, ,,,\,\\,\7\«\,,\\\ AN W N N r ’,,,\,‘,’ 4 /\"M«
\ ’/ P or’n”:?\;v' oy \”/V"’:’f ‘ Loy i \’f // L KA ;
. o i \\/\\ B 3" et Tl "7 W\” " ““"\\ ‘ "/’\ \";'w’ s A ) e N AR /\\‘\, b '/,s',’\- [
, . Ag, Lo ol ; ST ST SR ey e
Wy o A b e ’/, SRR KN LA P
PR iy LA v , vl oo, : » / ’rw/,r’/}rw;\;,gv uv) N» ,m;\w\:;\g\/,ﬁm s
”»'w,z'zw* W [EAPRN A ) oo , el e g s Y ST & NATER M »,\’o}, RN
oL s K ,r//“ st \w) ON S A oo W,\”’rw/'o(\,w”’\‘\f’\,“”’ “”' L T et \’\‘ f/r"\\"ri e et
" oo e 4 i rr,,\/,, . K ,\H D S XAV N mn\,y\ e . e . K A \M g # M
o g AT R g A S N ol ‘f‘f\-:‘, S 4 y \\\,\\’0, L M/‘\/\,,),,,\/,,M 0 3!
‘ Ry \7/3'“ e o . /\;'/\’/’,,-’,/’ it \_";\,-,;, o o O A A SO CXs / :;/ DERCIE RV R K A £ A 87 Py :
. [ ,,\;\,,w X / R A S B U S O A TR AR A T S P ) ,'n\/:,\“' PRI N
y . SR A PR SO R R X W T R R
o ; e LT D T ey Y we! B o " /-/,\,,,,w,r S T /\,;\n\,’\,\\\,”\ ) g
/ 7 / e A s L R g = fet, T / ” o g H4 R4
‘/ B T S i G ’ B S e
\ o Lo el R e R i Hw i o Y R
e . (g g Ly P v I St LN L i w_\n\vy\\\ R b o »,w\' ,,r;\,,,,w,\,,\\, g
s K 4;\",, i R ‘,a\,;fu’, w / e /‘ el \\"/m T \m, LRI T
A A S A iy oat ) 7 et »3“,, G NS \”'?/3 R ,,g,,\,,\\‘ ’/\;v'i';ﬁ(,ﬂ’\,"\’\'
' o P R e PRI PUaE sr”u,,x,\;km,w AN «/ ’”l“ ”,,\,\\,,w,, ‘sw,wr\\\\,\\,,”,/,\\
’R«}”N’*\ i . C s b . LA x/\ i ’\J,\ \:’ & \/’\
e \W,,:,’:,; | Cod TR e S T G \
AR TI P V:w " TR B g S L 1 '> /
/, i \\,” i’ Vo, T e ,’7/, P Y ’, . . R G B b N ”’\\M \\”\\\,A/\’\w TR
PR AR ST SR / \> W e T ligt R z* \ //
wen Ry ’\ \ - PN W . ; ‘,’x ,/ b \\;;w PITS \‘“’ ,’,\H’, o A V;»,/",, ,\(5,(,,,,\;\,,\;s,;\gio\,j/\ \_u\\ \4\\,\/:\’,\/,\,’\ 5 \;\,y/,\,,;»,
. TR LN 5 St o i /‘/V,\,‘\\\\;,\/,\\,
NP AL T ! \m A ; w g ’ ,,,/\ i iy » :\,\,1\» ho
. pon e \ ORI i AT
. - Lyl go BT S S n\m guis
deen i AT SV LR / . Y J,w,/w,w
J . P A A LIS ST i R NV o A AR i gy ,,,\ DN
\’ AL Sy T . B IR \.M}\\/u\\' o e iy oy R
o ER RN RS TR . PR Roara b W
" B g YR, e Ph as R A Maad
/\7 o ey r\\ et / s "J; A T A ol ,\u o «,v,,\o;»\\ P
‘,\ H’)S’ 4 \ e i STy ; KA R U o L ,\,,//,o;\ b ,\\,\\,,V;,,
FREY Nm»,r,,w Wl AN - N AV AP g N L AT G
W"\, R e u,/”, LRIV B 7 ) Py s S, s TIOGL PR O\V/v’»é“\'\x\w/\ A
i R DAt RN .o PP RS N REF e A R
?*\ ‘v\ /‘g}»g ﬁ/ ; A/ e W;\“ S e \ /> DS Yhe ,M' RS c«’ g /mww ) ’77«,’/72{§\2\‘\\,(\\{r~ iy
A \) AR . e o L L e e . ,\\w,\w, . g RO ,,,, ; H PO ,\M,
5\‘\\@\,"“"\?%2 o o .o ' g e B Ao ks : Cee ’\:’m*':r’« PR M/,»\«m »
KA / \r \;,\; t . . P £y /\,,,>,,\r,,»\r ME PR S Y ,,,,m\\ GO \r”u\ m,
’ A e AR " o S At O D -:::(', - ot e / ,\,,/,\, R S w,\.;ﬂ/’;/\r:,,\r\g,)\\ R \\’\‘__“\x,w,u\;>,
N : \,/,’,sn:o,,/\,, Sy ; o ,;,:}\’\/,,‘V’\”, . N o S T e L i \\“/\'Ji"'l’/i'w%’w;%w
ue\«wr;»\\“\\\ S R s _,/,rm gt 5, v P L i, R RO W‘K»/ s ‘\,\’{\,\g
A b, i ¥ . CARE O E VLR i A I by, IRRCANRTAT "W 3
T P e e ’,\ AR AT . AT ANT I S T N R SRR TR £ e PRIDMIL LN (8 S \(1 g o
“ o & Tl /\w RN Gt R IR v e e s \,;,/‘\.’ // \/\U‘v, ,’ /HW g b W’"&&" \\\, > \7,/,),\,;,,&:;),3) 7
: S ”’;,\\”\\‘w L SIS PN " PR ACINAREY 3 AR T o g / §
g i G KA S A SR N A P DUIE £ SR L, J’H R0 /\ TS s "\rw o
‘ LRGN N ;M' e . AT R AT ANy ] , g ,\'V,r,»,\\,',/ N
. g o . R N LR ¢ AN il B ’?f\»\“ 5’ b
T e e, R L v G e e L R i < »\/»\\V'\”»“Y»"VV;:\«V':r> G s
v TR IR oA Gt . 8 Rl , B R AR LA T »'qy'”w\ B il 2
A ., R AND B A Lo ”m/? R T T R N AR A 4 (’“” ¢ gy ,,\,\,\,/ /,\,\ [T ”’Y”“‘” f ;:r,,,u,“ RN B gy o
o S )i C e g St Tt AT AN A O N \, DR /\’,r\;,’,, T e \/\//z\“’\"" RN TACEA A
RN 8 e A A s T .\“/\\,H_m AT T M facy fo RS
b o ¢ . [T : SN e i PR ATy ol SRR AT Ry R SR AR Y kg cveon g ,
\. X . wy , g N m,,»,\; Bl B A L P R i % 0 /\) w ,’ AR /,\w, // i »\\ux\,\,w,@ N ”\’;Qr,,;\/\;,y/;
L B N LA B RS R r:o“g,rw A I AT V5 VR LT S
; . w s RN i M),M,,r,&,, & BT A i \“\
Y [ L L o wm, k4 \." P \\\1/3‘\ W W . A \{4'\;\\, W{ ;/,\;\,‘,\\,5/)\, o L ,,\&\* b
e P DR RV (R SN 40 AR \\/\w,(v, i s, ,\m\\,mw\\,/,\\;\\,\,,”\W,,
i N L Y PRI AN '. R R AN / 'v,' AR VA o e ,'),\/\,,u:v/\u v ,r, RT3 ol T ’, A e [
IRt Wl . AT ’,”7 AR T ’m’,“w\ G \\,w,,\\\“/} N S S
. e M ; LTI EY VA ) ',’ ”'”’ z e " RraECh A A ot i T NP2 A AT A A \/r It \ -
N i L : hott \_J\\",H . o Tt ; N Ny R ey, Fiy \\w%, Wy;g\\m it gy \;’,\/V\\\\,/,\/’/\}/ AL it ,,\u\,,«\\,;;r; AL e
aA \/\x\ R N T R N O ey A ool o it I PR e o T N \,\/',"/ . g»;,,\ T s g ,,,,,\,\\\,\/, by,
SRR el Tl T PR L g R R T Y R S VAN N R o : ,\n/\,\,’;\,ﬁ ks
. AN ',,,m el e ’,;".’r'\’; /,-\!\.m’*;wr:’g?\\"%av:,:g:»\ e o IR A T fean \4 /,oow,w,w,g.;,w,r PRI
; - P T A A P i AN DRI s e R EAN St A e
; i i / ~r\\,“,J"\”M"‘"\’W'f 5 ’," o it ‘ o !ﬁ"ir{t\’f\,\:}ﬂ/x& ’, 3 ; I I z\;yif\\u\ .ﬁ” LTI
AR AR VR B IR A & B ,,,\\«\w”/\ A A 2 N I )
AR B r', i PRI A Qg,;;,m,,\'g;,,,,,, AR AR R e, ¥ ,/\”.,\,,; \"/"\”,r,, AR RTH A N
RO N e, i R R Y \/,',//\r,"\\,,\//\:,\/ DR [ERIRARAR A
it it /~ i e AL IR R S e '\_'\,r' e \'r\\,-(\\?\/ww Q\,\\ VATTSTN o
X3 RN SRR AT AR :\//, \;\\\\‘\\,\\,’/)\' iy O i b SR e Y i \,M\\/m,,\ DAk e ST
s g P [ AN \,,\’\\’\,\,' L T s TR N . \)\/\'\,\,\\,\xﬂ,r',w,; ,\/&\\r‘g\‘&(\g\m o ot o WY
\;;;’,\(,\{,’\,,,\ U e i, // 9 A\\\\, SR \\'-\‘,’,’\\\\\\,’w,\, ;, E IR T EReS o \\\,\/,\W”, e
Py . R AN " a1 % T e T
G oty ) e o e “ I T W Tt L AN ot S ¥ [ y
/ *”w’n”\ G T . >w’:;x>w~ g O ey
: S \\/‘ \/,e\c > i PRV S A SR TN G NP PP [ e MR | ol >‘r
3w \\\'/w',’”r g 8 PR o Ir i H o ,\w,\ rog;m,’u' oy TR b v W -,rv\“mr | \\r S e T R M“i:
A i F o E e e R s RS w,w,’/(‘\ Xw;m i el o > ;,;‘\\\’}@'w
e ,\ w 3 \/,,\\\;\\xxj” (Al TR 0 [T A A N r»,x\.,, b e T e e \,,\,\,,\3,;(,;,':,“,\”, pan ¥ s\g\ 5 ,g\rv A .,,, A e, ,H“N\’r’(,,/”\\”,\w\‘,,z (R
O At */” & .’ ,cr”/,w w g R Gl e Lo AT A g AT AT P /, W\ e S L
g “" IR s . Gl ey ,\\w,,m,,;/,\,;;r/"‘\, T P Y I T w,;; AP D A SEE /,r,’,\, Lo, X i 2«, Qe \',g;';/\ ERN ,J'\,\'n«w'\,wr»w\\/\ R \,\v-u,u,y,
\'J,,,\ ) S e R W,/\,,, b " oyt A \, ~ rwgr(r; e ”"sg\ \j\” v \, PG T AR ,*1” o ”,”,,/,r o ’”}“r’?\'a;’, O
”’m“/“”w v r’ T T e 1 L ,’*r\\ii\\l\’\{/’r v / \ o S b »’"W'w Ay r\'”'\"””\\",’?”'\'\;o\\ Ty "/\"\"\-\\\\ /i wu gt “"'?@'Wn"/”’«1\'\',l’/"\‘ww” v SO
g ; TN ,i\\\')’,“\\"/ L P / RIS o RN -'\,,f,,’\)\(\’\’y}’\’w\(\\\\;\\,,,\\r\,\'\\ﬂ(w\/ RV AEY 2 «’;\\J«»x e i _ww; :
L e LY ’ o ”'; YR TLO / Y poy BERRIE NS VA SR N v'u::r,-,g,\u\@”’””\ S, \\Y;.y\q,\\v’\/,\\"7'\"’\\;\'\1Vj S R AL
W N T P d B N LIV S S it \\,\«;:; [P Ao N A R B A w,\»,,w MDA \\,“,(\'1\\ ok
Vi ; y /,/, ,rm 3 w, L o fz Y I ANA "wi’ﬂ/"w /,,/H SR (RN ,, e {,’,,/,,4( T A R \“\\:wér”\/’v'w” U RAE
it g By \\,\, Gy g e wh g s i Dy T Y A e et TR B
{;g,,,w,\;,\,, ol ,'\,'\,\\;, w,,{'w@v;,\{\,w LR o4 \,,\,r,_\;,;nr\r\ g VY \,'u/,;,.' TG e e \r:\‘;\';»,-'g(, »\/ et u’\,-_éj,’) AT YRR
AN S S R 0 s, Ko ¥ A s R LT g P Pk T SR G ar’r»/o’u’u’r,\»\i\,,g\\f,{
/U,,,; ;\,,\\\,\,,, X LA FRRV AR TS S £ o G (20 L Y L Y ,,\,\\;/\_’ il fag O g Dudd /,’,\ \\,(’,\,\\4\/)\,\,\,\,\_’ il
SRR : 2 (% o ; A ROV AL e m'” g S N, R ( RSN ”,\\” y A
i, iy i it ,,,\\» g A 2T B e T w" Sl 0 T L B R ey
L Lk o Ay ,7 S B B 4, B p ¥ 4(» A % o it
m \\m "o . e UL I A SR r@\,\ \,\ \,\;,,\ 7 i v,r,Q-\.:/, i e ML ,/,, m, Lt ‘,\\) R AR PRIV Py
Gyl S AR : A A R ! LA \)v:«:\’r AN BRI \ \%« R T € O R
é:’%?vu/m\\ 8 \w' R ER LA R 5 R o TR A R w ) RS g E‘w,\&\\«\\\ DAY T oo f’“”""’?’ g
RRT ; N R e R \\(N,"”} I” R A Y S O § Jer s
. B e Tl »,(r/,\\,;c',"\, AR s
" 2 i S 4y o ,/\\,, angt by NI // b ‘, A I”\'m,,,/,\ 7,,,’,\ ,
;/,w; \/'\’ e % (RN : iy G PR ST o N N
R o g 1 s r@:\/w,;,r *) \V e S B Y
" ¢ W \\7 i, gt i it DA A g
g AT NP v i o Nt s \,w LR AN N sr R Sy ol y\mm,\r(\\“r S
S v\wm,:\w\v} U oA ; NIy % RERC A 4 W R e 2 S e ,,\', ,\,\r\’r/\\»,,/,w\',( " \4,\,, i W\ e B R -
N \/,7;, I i o ,’ Gl H\’ , o \,,_\:\\,M,\,;N\\\,\rz\\\,’ PR \)N;’,,f\u ks V“’/’é/y“”\'\,\), LT M'» \V.g,\ ,N/\” 2 mm,//‘y\’,\’\\”,:’\@\,{*
R O AR :\{';v\r e ,\;/,gf, i Lk j\,,\” w ,\,\,\\N,MM, L B M{w,),\ s e it e R
/L g ; L \,’,ﬂ‘; L Sy ”,,)”’ NP ¢ i Sl r,r,rya,\\,i\*»iw”;‘;ﬁ,’”‘ R '/?\\zy /s ';\;', o N
el AN N ’ e /\,\w W 0 ’!"\Y\",r\r’,’,’/\’W’»:”/'o,’/\,’“ (IR BT S ,,/< L B \,\‘\,.Q\m P “ { ’,’\\,,\\,’,, KR Ay ’,’;,1/\\\ R B \"\ i
s . LA i s b T G S T e Py SRS :,'\{'/‘J:s\,\,«w:;:\,,;;\:\r " B, T e R ML S ’ B L R
T RTINS b e, "“« P RS (R S & i ST P ; Y \,,',/,(\g@:\) o )W e w’\’\ e ] ,\rmr‘w N
ik i SR oy \\,,v, : Con ',\(‘\,,"\\,,,\\ ,,:\,\, b TRy \\;,;’,\,W' Bl x\\g', BRI RV \‘(‘/““\\\\””\‘i/;. i PR s T \,pw
NN . & et iR A RSN o ey LT S L R R B ’\,\, AT
Ky WW RO CARINR ¢ BT R “\\“’/’\\.‘v\;\, SRR oy g
s, W . AT I ATT i b v e SRR B SRR e i R
v % S i Sl ’i}”r/F'mf,,,»m’f,,wo\"“\“S"r’,\\\wf s o ’\ ,»»,\,«\\1,,”,“4'\\@%\Ww\ D . \%
R e, mw/7‘?',*,\\\\,:;0/7,,,\,,’ B \,,m e >M,//>»Q,,;,\ﬂ\m.\,a % o
S ARt g i, . P, i g ks iy /rw i W, Gt ,\v\\, o,
R T SUTRR N 7,\,w///‘“\\S/w\',/,,\\j,/' ., LR oS w\s A R R f\?\“guw
et Tl iy % R N b " S A m,m gt SN 6 o SR
o ,\,,\\\,V\M,,/\ | R N e S )»,\,,,«\,\\,N A\\\W S D (EHES S
0 fr £l . SN Ly e Sl S ’\\;\,'\e,"\w\w) Sl
H,/\:\\;;j,’m, i T ,'/\H;w e """\?/’V\\’f',ia, I v ”;W,w,}‘\, Y} iy //,y\;\ '\'-\\7\\\,\/’"”W*\\\‘\W,”’ﬁ\\\;\"’\” "‘%?w\w/\{,"w,e /7,\ GRi e \/7,);,,\/;\,(\\’{ T
RN "N i DR URT A bl Lol i R A o o ’\\\'\“«\ ”‘r"ﬁr 1?',\\”"\\\"\)‘,’»' ”;x - ’/\.\ PR N S
i \ Lo \,\\\’r”:\/\’\f',\wr/” »Q /,\s\';w:m ; ry e, et RN / \\/\\p\,/ VA DR \'//”Y:\’:'\ \,\,r\r,\ \’,””“»%w’(w” . ”’NB‘”,\”,}’ \N,w 3 A S
N ’/’,\,\ i \'\'\/\”\\"v” [ i PRSAED: ‘\ ML e S LU \\',\\,,»‘ N o W }’ ot /\,r,r W N N YRR T A N A \w;’v\\, T \\”
Z\e,rw*” \\‘w\'» b \;,n,:w RaR M'«rw*m‘&w"\,ww s, P A St e, e R it \; o RN B R S, e
% Sl Sl e KRR \\/,“\:,1;' SRR w,,,u»»r,a(n"/ip/‘ e Y L o T A e A 0 ol or\,,’"mr'\\’-\'\“/' . o )\,/ Wt eadi D ,,\,5;,“\,;\33 W e ,\;zy\,\, e -
\Nm\\@w ,\\\h/\)”@i\\@; i : w,’wv L \,\,\ ‘/, S B0 o L S ,r ,,/’r,r,m oy \, g;u\,/r\,\ ,/_ ,,,@,\,,\ o > (d K \,g\,\\ L /\m,;y o, ST e \“,)\\7,,,&,\,&\,’\1”%, RTEINED APRE
\\‘;%%;\ iy ? '\ S 53\'\5»'\W'/’“J””’”l s T S PN /’ N I AT A L o g PN T R O L ST
\ i % \,\,/,;wwv o Sy i ’\/(,’/\ e ot LT et sy w/,,w B ,'r',\/»\ww;r;, B 4 \m el ) LR e i S g ,,/4, ke Ty
e IR RN u; '\r Al ;,/\\ IR o M el o L e " e st eoe A WL
i “‘\’u’i*’W/’*’f‘*”w o i, e S e . wr R BT G e R : AT T ,/\,r, A, AR P .
v/a&’\\?f'\’\“/’\”' g g s 8 B V:\\’ P / V’J’\’,’ AR R IR B R L )
AR SN v u,,\ RPN L L T T PRI e N A TRV2 % At ) i i, o ‘,;v \w\(,,\\\,\,\\ AR S
g //,,W\\ yw,r »/, V,f,f A ) e e P . W P N N Ea A o BT 3 N _,,\V(\;\-m\,,u, s ::7, Wy
SRR b S L T T L Y A AP " TR R LR A A NI A "wOw e, Bl
b ww i ,r,];\ \>t\\ ', r e RN ',/ RN H\\//,,\(, E I B ST TR o i, A v, \\r\)\\\\ o 2 //,/ e T ,’,\r\’\, \,/I\,”,\ o
A i, SRR R VLA AR () : P n,\x" S SR ,’m,, oo PSS e P i A ',/,,f’f”“",),\ 4”?',,, e S e %al/@?'%‘/;\g,';\’%’\\\w .
oy AN ,' 7\ T T R S \,»r\\\,,/\\\, o IR St il Syl /\, L ,,\V N o w,w/\,,,(,,\,;\,,\,:, o Sty '”/2”5‘ i ,,\\%M S
; u ARG ”"'”"'" cooen B NG e Ty \”\','»,\J '\r,,’q, \:’\”\n‘;{g o ',, \ ”,’ e L g e /;vw,”';’ﬂsm xN
ol R " L S L I TE N M PN ,;\ws;,‘v N RN e U TAVTE U TR A ; - N SR e
,,/\ ,\\,”“\Y'f\”"’n’v\’r My .,’,, B T o x IRV e ,,\,;\’\,/,’, ,/,m\,w,;’,/,\’ //«f Shed ,;»\,\ A ; ' R 'w'\v/'%’ QZT\XC ol y -
4 i ey il (st S R 04 L P [ o i \f,(\,;,,,\,\r\r K R A “ i PRI SR T o 7 by
s e e L i o . CRN U QRIS e AR YDA 7 ,/,\gw A
u s T X S B, i AN h it e o FEEN T T AN ,\,, /) ,n;,,\/ M TR m'w\ o S S o i
St T g G VL g FRRRA Sae r,/\,,',"?\?(’\ g g TN i 4 by A ,{\,.’\,\\,, e ,;\,3\/\,\/;9”, \/\,’ Kﬁ\ 'w;'”\;:f\'\»’\’,’
' l,',“?,(r,:?;\'f,w ;o Yt ,\/\ o A REPAR L \,;'\"\,,_{,\, 5 ”1 HE B \r’,": TS RCA M AT A0 s R
"\\/\’\\\"‘ R R N » A s e V,\,,\,/’ i IV L A B 2 R N g ;(M,s}\\\xév\/«\;(\w(/\\,,k :(xv,,(
; \W\ e A e e B g ."r P A e o L f'\\\ i V\,,S/, e ,’<j)j\,ﬁ/ b ,,,/\\g'y},,¥>i\\w‘\”\\ \""W"f‘”'*\ 4
R ,’\’ W T // R, e e 80 el FACTARCANEE: o \\\\/,\,\(,’,’;’\\w@‘\z ’AM%\,W,«/W’M L,
'”\\V/w\'\M,\;,,v,\\\,\,\\\r,w R I S L R i« FE M,/, LN IR R ””,,\\\,,/,w,,\ \\/ ,’(V G @r,%’xv%‘;‘w) o ,%N\\M‘;\,;’\V,ﬂw\,,’\,’,M,,’,,,u\
iy g e AR e T A AT b Bt e r:,v,;,' Vo ,;w;:,,,,( u,:’&\;\qr,m,,: R N SRl L
Y N R AL I I CL w v ERI . REIR TSRS R L T W R R
% ,/’ g0 Sl TR e B AN v \//” /‘o’-,e@’,w v 0 w,\,/: \w\gw}“ e \w@%«x\&iﬂweof::\u
AT TI fon B L e o ’;i 5[’ w?: SRRV N \ S 7 3«‘\;\':&?”*‘&’:\?;““ -
r\/Q»:’;,\\(@\ w',,// gv;;nw PN S ved Dy 5 i . ’,\,,,,V, \ TR d o P L(,,\,\’\W i ¢ H\’%/\\’,’\//w_,,\
A TR S P S TR PR AL . el by, : IR & \:\, \’y,’,\\,;\;, VAR Y .0
b Vi, B IR e i ! e W\\(\,,,rm\’\r,\\ ‘/ﬁs,;@'a,\éf‘v/\g‘«w\\)»3,,1’,'@'« R
b w /\\ i | A o ” AR AT rat S uw‘i% M\””\"W’\\‘w \\"’\’r\yw‘«’(«/((“‘\\ Y q’\\;([i*\,‘q/ﬁ«( i '&\\,’-. G \7?\”;','\‘;@\'?{\\/7\.’2:\
\"Q\w/\':?' Y T 3 195 /ﬁ/ PRI A o ’/’,\\,\\,\,,,,,\;,\ e R - \\i,,/\/“:,,/\\,,\"};,,/,,\\,,\”\\\ RSl \,’;’,W/,\\’V e o e »\k'«"’”\r’w’!\x\'\f\ i el -
AT i ERT : Ay RN w, bl e e PR T e St
S e ,/w\ KL o ; o) ‘) AT R N iy ,\,/,\\,/\,\,,\ RY. \"‘%\"\\"""”\ " g \,,},,/\),,”V\_\w, TN RIS LR K R AR / ; ,/, i
St m\\’\\’y\\’\\ N / s dE W\,\\,;\,’\,\:”Wr/”’ [ ,,”“,’// «Uv-\, @ RN \\'\?\"'47’(\:’:\’7\5” i U)/,,’;,’,y,\(\’(\,\\’(;\\:’;_’ ¢ \/’\\,\\\\\v,r/,»» AN ANy
,\,’\7\(,\», (e T W . . ,L'\’r,\'y’\’\m R e e T e RGO U et PRV SRS A LB A AT S R
i A LS I RN Y Y g S, R et wr{,&\\\\ DN >”""“ S e
2 2 B AR VAN I SN w ERRAR Y AR bl (& \,,\r\r\,,\, bl i)y Samla e R
% gt Ty HYa L ey AN IR R M,‘\;,,;f\,z/,,\w:,,\w v RN Wil o PR \,/,,
[ R 2 ¥ i . RIS S o o N ¢ B SRR ( ,,\,,/\,v,,,\ ;’\'\\\’\\u,,,,\\,, s S Y
O P ) o o NS v \,w R S AR L AT I \\ Sy ,\ T Ay A VR e
g "5,"'\ iy w\{’f\\:,:, £ Al Y 5 . . I R A A il i "/A\ o, [ I e e g g 7, e, ug}p;\,,« '
L ; Y SIS gt s U B RS s S N P
B w,\,, e e R RO P AR AR . ; N \\\\,"\w 4 A \,u”,.;[“,\,,;'mr_\/:,'/)\\u,-y,.,’,“\', v;r\ i SR S « G
G g AR | RN A . r\\\\/ EARRT R T »}W YA S R e 3 r\ R w RO g
o : A S B ’," [ AT BN i caoe e (,L\;,\,r,\,u;r;’a\,‘,\,/ ,,’:%\\'V S T g s w,;, r:,,\r,\,\,\ W
4 “'r/ ”’/' o~ \\’\ A ' s R, S e e '»””:/"h/' i M\’y’\”\' RN A L A O VT A ¢ ”'\wi’,’;\’/’ b ?;'\\\Sw’/\\”\\’\’\?ﬁ“\u/’ N \' , ”"\’(//“ WS
Wi‘,’i /m\\\\,\ ; ’\,:’,,\\’/’\’», i i S RN Ry M ,,W,,\\,\,/‘;\\ > s T o \\/ ¥ ,\: o ,gir’x\‘}f%‘w\'h’>’\<»\;wj,w/ e \’y’,\\?sf“ V QR TR
el A b [ m’;,r»,/,\ W x R N AT ww«, @» N T o AN PR \¢ :,:,’;\,/_;,,\;’\’vr’,\,,\’r,,’zﬁ ;
AT . ”""‘N‘“’”&\»’\;3\2,%’/»’M"“””/““’ AN ISV TSR A A f L iy Netan e, e R R S A e T GRS e i g




DEPARTMENT OF HIGHWAYS- ONTARIO '

MATERIALS & TESTING OFFICE o - RECORD 'OF BOREHOLE No.1 EOUNDATICH “EC IO

0B 69-F-28  LOCATION , _ Co-ord. 870,047 ¥; 975,368 B, ORIGINATED BY  ga o
‘WP h0o-65-3 __ BORING DATE ~ April 21, 1969 o - , COMPILED 8Y gA :

DATUM - Geodetdic  BOREHOLE TYPE- Auger S ‘ cHEckep 3y (A

wr §,

=F

DYNAMIC PENETRAT GN QESiS}'ﬁNCE LIGQUID LIMIT e 9
BLOWS 7 FOOT PLASTIC LIMIT ooy

, L { WATER CONTENT——
SHEAR STRENGTH P75 F e w M

O UNCONFINED s FIELD VANE f : "
& UiCE TRIAYIAL  x LABR., WANE WATER CONTENT 2,

1%5 %;0 35 Y
520! e Ef | N

[515.0 2 [S8T90 ‘ ; J i | 23159 6

8.2 3 g tog7se : g o :~
Sandy silt with traces ‘ Lo ; | ]

bf clay.
507.7. Very dense.
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B E}EPEHL
- 1523.2
0.0

DESCRIFTION
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GR.SALSL CL

Clayey silt with wand,
traces of gravel.
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DATUM

RIALS &
69-

TESTING  OFFI
F.28 ’

hoo-65-3
~ Geodetic

DEPARTMENT OF HIGHWAYS - ONTARIC

CE

LOCATION |

BORING DATE
BOREHOLE

ELEV

DEPTH

41,7 |

SOIL PROFILE

DESCRIPTION

Ground Level

} Kw -
Of o
= 5
ol B
B e
[T

4
X
f: .

BLOWS / FGO

PYPE:

RECORD OF BOREHOLE No. 2
575,485 B.

_Co-ord.

870,082 N;
~ April 10, 11 & 1h, 1969

ORIGINATED By

COMPIED By

CHECKED BY

FOUNDATION

GA

é B R

TYPE

DY ARIC ﬁﬁNEFRAFQN
BLOWS 7/ FOOT —

{SHEAR 51RE NGTH
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s GUICK
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X

:*E”“%fANfE

FLELD
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LRS- R ——

VANE
YAMNE

LEGUAD LMY

SRR i

PLASTIC LIMIT ——- wy
NATER CONTENT—

W - £
I TR

-

i
e

NATER CONTENT 2,

10 20

vt

;
REMARKS |

dGR Sa Ty o]

[RRUVRUNY: S S ———

WMIELEY  SCALE

30

14 i i H
a.0 % E
% / ) E‘ . Q E ?.. ,,,,,,,,,,,,,, ? l E é ) ;
Cla 811t with some ; R ? é : i I f
yey p I o) : [ e
sand, traces gravel ; _ ; i | :
(Fi11) X7 Ts LT S S N o ;
o Sl i
Very stiff to hard ’ b | i : f ' *- E
7 T 855G ! : f ! o b 20 51 25
523.2 106, e A 5:; j . ¥sahs
18.5 Clayey silt with sand, // ho188..27 ; ; ; f
traces gravel. ' 5 SS 59 ] S 10
b 5 Yoy sttt to vt [ S 4 |
25,2, 7 : | 5 ; ;
Sandy silt, traces i J °,
gravel & clay. ; E o I hh b I
ery dense | 1
SG& ? ~ z ‘ 1 FE T L | i
; . f H ¥
0 blayey silt-silty clay ; ; ;
- with some sand, traces | g ; o 1 65043
of gravel. % P | & 0
L98°3 | Weathered Shale g % ; O ;
46.7| Probably bedrock jE
4 Ped of Borehole : : : ; i
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| DEPARTMENT OF HIGHWAYS- ONTARIO ~ i

WATERIALS & TESTING OFFICE »«W RECORD OF BOREHOLE No. 3 FOUNDATICN SECTION
JOB  69-F-28  LOCATION__ __  Co-ord. 870,098 X3 975,612 E. . ORIGINATED 8Y  GA

WP L00-65&3 i wm&zgm _ April 1k, 15,1969 COMPILED 8Y  GA ~
DATUM  Geodetic _  BOREHOLBATYPE Auger  cHeckep 8y

DYNAMIC PENEIRATION  RESISTANCE LIQUID LIMIT
BLOWS / FOOT PLASTIC LIMIT —— %,

20 Lho 60 8 100 NATER CONTENT-—m
SHEAR SIRENGTH PSF Ws w w,
6 UNCONFINED + FIELD VANE PG
& QUICK TRIAXIAL * LAB. VANE WATER CONTENT %,

10 20 0y
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\ S S 2 E
: v i 4
: f

PP,

SOIL PROFILE
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H
f

MUMBER

BULK
ENSITY

ELEV
DEPTH

525.1 Ground Level

0.0 Clayey silt with snnd,
traces of gravel. /

519.1 Haed -
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DESCRIPTION :

STRAT PLOT |
ELEV. SCALE
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e Emme

e
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™
<
Ee
b
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i 8

embertaasimnns

o

! . ‘ ; |
f ; . b A H 4 H .
: 511ty sand, traces L ! i j
; ; ; © ? !
i of gravel & clay S i § % ; ’ | : :
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| - 5 | i o |
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pf gravel. }& o st 1.0 0 ) E i ? :
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Probably Bedrock | : [ gl log | | |
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X LAB. VANE WATER COMNTENT %,

DEPARTMENT OF HIGHWAYS - ONTARIO L e
WATERIALS & TESTING SFFICE RECORD OF BOREHOLE No.6 FOUNDATION SECTION
. 4
08 69-F-28 LOCATION  Co-ords, 869,950 Ny 975,382 E, _ CRIGINATED 8Y 0A )
~p  hoo-65-3 80&&&3i§A¥EMKmAgr11 17, 21, 1969  COMPHLED BY aA B
Datum Geodetic BGR£’Q§_;§§?E Auger i _ CHECKED 8v aéé{:< o
. ﬁ%% DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e
S PO PROFILE . S fw w BLOWS /7 FOQOT - e ' PLASTIC LIMIT o w, -
% % t 9] ; . ; J ; WATER CONTENT- -
. R T 3
ELEV | | &1 |SHEAR STRENGIH 25 e w D Z 1 REMARKS |
ELEV | DESCRIPTION g| | @ unconsmeo + FIELD VANE s :
zl 2
@ i

N

Auger inding
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RECORD OF BOREHOLE No. 7
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5 | 91 4 0 _Mﬁs 100 WATER CONTENT—— =~ i
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H * [ o S—— e [ty N +
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0.0 <IN TN | A
Clayoy silt with sand | <[ 1 5§ 15 | ° |
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 INGHES INTO THE SuBSOIL,

DRIVEN BY MEANS OF A 140

POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE :~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

TO THE END OF DRILL RODS,

12 INCHES INTO TRE SUBSOIL,

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY DR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED

IN THE FOLLOWING TERMS :~

¥ : CONBISTENCY

VERY SOFY
’ SOFT

FiRM

STIFF

VERY STIFF

HARD

5.8
Ww.S
58
A5
C.s.

8T

'N' BLOWS/ ¥T, ¢ 1.B.75Q.FT,

[V O - 250

2 - 4 250 - 500

4 - 8 500 « 1000

8 - 15 1000 - 2000

15 - 30 2000 - 4000

> 30 > 4000

TYPE OF SAMPLE

SPLIT SPOON

WASHED SAMPLE
SCRAPER BUCKET SAMPLE
AUGER SAMPLE

CHUNK SAMPLE

SLOTTED TUBE SAMPLE

T. W

T.P
0.8
F.&.
R.C

DENSENESS ‘N' BLOWS / FT.
VERY LOOSE o -4
LOOSE 4 - I
COMPACT 10 ~ 30
DENSE 30 - %50
VERY DENSE - 50
THINWALL OPEN
THINWALL PISTON
OESTERBERG SAMPLE
FOIL SAMPLE
ROCK CORE

P H SAMPLE ADVANCED HYDRAULICALLY

PM. SAMPLE ADVANCED MANMUALLY

801l TESTS

UNCONFINED COMPRESSION
UNDRAINED TRIAXIAL

CONSOLIDATED UNDRAINED TRIAXIAL

DRAINED TRIAXIAL

L.v.
Fv.

LABORATORY VANE
FIELD VANE
CONSOLIDATION
SENSITIVITY
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-ABBREVIATIONS

USED IN THIS REPORT

SOIL_PROPERTIES

UNIT WEIGHT OF $0IL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF $0iL (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

Ty
SPECIFIC GRAVITY OF SOLID PARTICLES G = ';"‘i"“‘"
w

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LIMIT

PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LIMIT

LIQUIDITY INDEX =

W~ We
-
CONSISTENCY INDEX » ﬁlﬁ-!t

p
VOID RATIO N LOOSEST STATE
VOID RATIO N DENSEST STATE

DENSITY INDEX » —mox =€,

€mox € min
RELATIVE DENSITY D, 1S ALSO USED
HYDRAULIC HEAD OR RFOTENTIAL
RATE OF DISCHARGE
VELOGITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY

SEEPAGE FORGE PER UNIT VOLUME

-Ne
COEFFICIENT OF VOLUME GHANGE -—————T-—T
(14e)Ac

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX » ——D&

Diogy U

TIME FACTOR = %L { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANGE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
EFFECTIVE STRESS

Ty= ¢+ 0 tan ¢

IN TERMS OF
TOTAL STRESS

Ty=Cy+ 0 tan ¢

R

e

logy o oR Ing
loga or log o

SXomMmMeNy @ 4 Qg ©

200w

=)

GENERAL

= 3-1446

BASE OF NATURA’L LOGARITHMS 2-7183
NATURAL LOGARITHM OF @
LOGARITHM OF & TO BASE 0
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS {0 1§ ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { W IS ALSO USED)

MODULUS OF LINEAR DEFORMATION (YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

"ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

GCOEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATM GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPEGIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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MINISTRY OF TRANSPORTAT.ION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
To: Mr. G.C.E. Burkhardt, (2) Feow:  S0il Mechanics Section,
Reg. Structural Planning Eng., - Geotechnical Office,
Central Region, Toronto. _ West Building, Downsview.
Amwrmﬁ: i _ ' pate:  August 8th, 1974,
Dun FiLE REF. _ N REPLY 1O
SueJecT: addendum to the Foundation Investigation keport

For : . .
The Proposed Renforth Drive Overpass,
Bridge No. 30, Bwy. #427, Site No: 37-823,
.. .District #6, Toronto, W.0.69-F-28, W.P. 400-65-03.

The Soil Mechanies Section was requested by the .
Régional Struetural Planning Office to carxry out additjonal
foundaticn investigation at the abovementioned structure
location.

Since the issue of our Foundation Report (W.0. 69-F-28,
dated September 10th, 1969) the original scheme for Bridge #30
has been altered. It is now proposed to construct a two—span
structure with closed type abutments and a centre pier located
within the median of Renforth Drive.

A field investigation, consisting of two sampled boreholes
was subsequently carxried out by this Section. These borings
revealed similar subsoil conditions to those encountered in the
previous investigations.

‘The subsoil”at the site was found to consist of a firm
to hard clayey silt with sand and trace of gravel f£ill _
material, the thickness of which varies from 21 ft. (6.40 m)
to 22 ft. (6.71 m). The f£ill material is underlain by a 5 ft.
(1.52 m) to 7 ft. (2.13 m) thick very stiff to hard clayey silt
with sand and trace of gravel (glacial till) deposit. This
cohesive till is followed by a 7 ft. (2.13 m) to B8 ft. (2.44 m)
thick very dense sandy silt to silty sand with some clay and
trace of gravel stratum. The elevation of the upper boundary
of this deposit varies between elev. 515.5 (157.12 m) and
elev. 516.8 (157.52 m) and the lower boundary from eleve 507.5
(154.69 m) to elev. 509.8 (155.39 m).

This granmilar deposit is underlain by a lower, hard
cohesive glacial till stratum whose thickness varies from
B ft. (2.44 m) to 17 ft. (5.18 m). This overburden seguence is
followed by weathered shale bedrock. '

ceves /2

,ngﬁaﬁgf S ‘Jg;?ﬂm cfiéiéS-“,EB



@ - 2 - august @), 1974.

Mr. G.C.E. Burkhardt -~ RE: Addendum to Foundation
Investigation Report, W.0. 69-p-28.

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 the revised
Drawing No. 69-F-28A have been inferred from this data.

The observed groundwater level was found to vary between
elev. 521.5 (158.95 m) and elev. 522.6 (159.29 m) in Boreholes #5
and #4 respectively.

A review of the encountered subsoil conditions indicates
that the recommendations of the original Foundation Report
(W.0. 68~F-29), in general are still applicable. The pier and
the closed type abutments may be supported on spread footing type
foundations located at or below elev. 517 (157.58 m). The footings
should be placed on undisturbed soil or on a working mat of lean
concrete. BAn allowable bearing value of 3.5 t.s.f. (325 kPra) may
be used for design purposes.

All footings should be provided with at least 4 ft. (1.22 m)
of earth cover for adequate frost protection.

The footing excavations, in part, will be carried into the
sandy silt to silty sand zone which is highly susceptible to
conditions of unbalanced hydrostatic head and is likely to 'boil’
under such conditions. To prevent boiling and thus ensure the soil
underlying the footings is undisturbed it will be necessary to
provide an adeguate dewatering scheme. '

As an alternative to spread footing type foundations, the
pProposed abutments and pier may be supported on end-bearing piles-
driven into the lower competent glacial till deposit. For
estimating purposes the pile tips can be designed for the ultimate
capacity of the pile section chosen; e.g. 12 BP 74 Steel H Piles
could be designed for 95 tons/pile (845.5 kN).

If the abutments and pier are supported on spread footing
type foundations the subsoil will settle due to the induced footing
pressure and will take place during or immediately following the
construction period. It is estimated that this settlement will not
exceed 1 inch, providing the foundation so0il is not softened or
loosened by the construction operations or uncontrolled surface
runoff.

LI /3



..... ’K: - 3 el Anm‘t ’Ln_,,.i' 1974.

Mr. G.C.E. Burkhardt - RE: Addendum to Foundation
Investigation Report, W.O0. 69-F-28.

: The granular backfill behind the wall should be provided
with adequate drainage. The coefficients of lateral earth
pressure for the granular backfill may be taken as 0.30 and 0.50
for the 'active' (Ka) and ‘'at rest' (Xo) conditions respectively.

Where the spread footings of the abutments are placed
within the glacial till zone it is recommended that a value of
2,500 p.s.f. be used in the computations to determine the sliding
resistance between the concrete base of the footing and the
underlying cohesive type material. ' :

For computation of sliding resistance for abutments founded
on spread footings within the sandy silt deposit a friction
coefficient of 0.40 may be assumed to apply between the bases of
footing and underlying foundation soil.

A review of the subsoil and groundwater conditions indicates
that the proposed £ills could be constructed to the required heights
(about 26 ft.) (7.92 m) without the danger of base failure. Fills
of this height will be stable provided 2:1 slopes are employed and
the f£ill material is properly compacted. '

1t should be noted that a pipeline (Imperial O0il) is
located immediately adjacent to the east corner of the north
" abutment and crosses the proposed NE wingwall. Care should be
taken during construction to ensure the intactness of the pipeline.

As an alternative Lo spra:d focting Lvpl

Lrneonosnd sbhe oot _and gmﬁmr IZSTERY B w'-.l.‘l*..'n,:\.'/.'.‘xl‘:_‘-‘__;“\\.:;wdz*a:

\ driven into the lowar conprioat rrlacial oLl L g
T estinaning cuavongas Phee ol Cips can o Aol

- wowe /'4




Mr. G.C.E. Burkhardt - RE:

~ 4 - August ‘ 1974.

Addendum to Foundation
Investiqatégn Report, W.0. 69-p-28.

Sheets (Numbered 4 and 5) and rep
Drawing 68-F-29A with the revised

Please attach the supplementary Record of Borehole

Drawing.

lace original Foundation Report

If further information is required, please contact our

Office.

E.J. Orr
B.R. Davis
R.8. Pillar
H. Greenland
B.J. Giroux
D. Gunter
G.A. Wrong
P. Lewycky |

Files

- Documents

For:

PR

P. Payer, .
Senior Engineer,

M. Devata,
Supervising Engineer.
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Ot EXPLORATION

OFFICE REPORY O

.;srw OF TRANSPORTATION AND com‘ucm«cwswommxo

JOB

DESIGN SERVICES BRANCH

E9-Fu28

W.P,

400-6503

DATUM Decdetic

RECORD OF BOREHOLE N24

Coworde, 872,015 N: 975,436 E,

LOCATION

BORING DATE

Sy 1112, 1975

BOREMOLE TYPE sdurer & Cone Paretration

FOUNDATIONS OFFIC

ORIGINATED By _HS
COMPILED BY 45

CHECKED BY i

*

SOIL PROFILE SAMPLES £o/m FOYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT W, '
= & IBLOWS/ FOOT Sed PLASTIC LIMIT Wy >
5l o 85 2 2C LD 60 EC 100 | WATER CONTENT..w | X 5
ELEV e w &7] & JSHEAR STRENGTH P.5F. wy w " 221 rREmAR:
5EFTH DESCRIPTION 12 > 2] 5 |o unconmmen +rEDVANE] T o o
u |OF! a2 " ?4 “ ] Quick TRIAXIAL X 1AB VANE | WATER CONTENT %] ¥
UL .U \ i :
Clayey silt with 540
sand and traces of AN o
gravel TR Rt N °
Firm to V. stirf 3 1 B3 | 14 E -] 2 26 56
{Fill Material) iy & 20 '----...? o
5 I'ss 11,1530 & 2 22 52
L6154 T
IR '\-\ ©
RS TS 1007297 |4 W.L. B
p o t o i - t =
159.0L 521 .8 e o . %%9 ‘
6.71] 22.0 | QLayey silt _// 51851 2% Eéﬂ &
oy o2loie g | (Glacial Ti11) / SRR R e 629 %
8.23] 27.0 | sandy silt, traces E— =
of clay & gravel T2l om Lo o 33356
Y. Dense 131 22 yooofn
155,39 §509. 8 31 <
10,361 3u.0 Giayey silt with N P55 .4l
avel and some aandn’\
?élacia.l Ti11) gl &S 1 BA O | i
Hard
151 55 {105] 500 o 4 24 1k L7
(.52 4] :
161 85 1onsd &
f50.21 }492.8 ]
15.55| 51.0 | weatnered Shale sioTd BN
Bedrock =~ e 155 ¥
18,13 |u86.0 satcosd 5
17.62] 57.5 | tnd of Borenole wilog
44 \uad\g: PR
WS

20
I54-5 % STRAIN AT FAILURE

10




‘ISTRY OF TRANSPORTATION AND COM.MCAT!ONS*GN?AR!O

DESIGN SERVICES BRANCH : FOUNDATIONS OFFIC
RECORD OF BOREHOLE N2 5
JOB 69-F-28 LOCATION Co-ords. 870,051 X; 975,562 E. ORIGINATED 8Y __HS
WP L00-E5-073 BORING DATE July 15, 1974 COMPILED BY 2%
patum__Geodetic BOREHOLE TYPE _ Auger & Cone Penetration CHECKED BY .5
SOIL PROFILE SAMPLES |-/ ™ |DYNAMIC PENETRATION. RESISTANCE |LIQUID LIMIT — W,
ped W JBLOWS/ FOOT w22 B FPLASTIC LIMIT e We >
51 o o = 20 LD 60 BO 100 JWATER CONTENT..W | X5
ELEVA - - Efw | w ﬂ #  JSHEAR STRENGTH P.5F w w w, | 221 reman
SEPTE DESCRIPTION S22 | 5] > |o uwonmnen + FIELD VANE ) e
Ty, =l 21" |84 © |eouvick TRiakial  x 1aB vane | WATER CONTENT %)
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FUUNﬂhTIUT 'uVﬁbTib“lJ\n 1ZPORT
' For
Bricdge No. 30
Airport Baprecsway (Future Huwy. #2/)

Site 37-823
_ District No, 6 (Toronto)
WeJ, 69-F-28 e WP, 400-65- 3

1., JHTRODUCTION:
A request for a foundatlon investigation at the
site of the above mentioned structure was received from
Mr. W.S. Helinyshyn, BRegional Bridge Location Engineer
dated December 3rd, 1968,
A field investigation was subsequently carrled
" bout by this section to determine the subsoil conditions
existing at the location of the proposed structure., Preserted
" in this repo&t are the results of this investigation, together
with recommendations for the future structure foundations,

2, DESCRIPTION OF THE SITE:
. The site is located on the Airport Expressway, 1/2
mile north of Highway #401,
The area to the West 1s Toronto Alrport end to tie
East consists of industrial build?ngs.
The .topography 1is flét.

s

o, w1BCAT AN Y,
’ﬁ*B. FXLLD INVuSTlGATION PBOCBDURm'
t A total of six boreholes and two dynaizic cone penetration

tests was carried out duriug the course of the field work.,

Boring was achieved by means of a Diamond Drill adaplcd
for soil sampling purposes., Samples were recovered using a |
2-inch 0.D, split-spoon sampler driven according to the spesifiec-
ations of the Standard Penetration Test,

4, LABORATORY TISTS:
‘Laboratory tests were carried ovi on selected samples

to determine Atterberg limits, natursl moisture conteants and
grain siyze disiribmtxea.

Qa'ﬂt ’d 4.-'12 “ .
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5. SOIL, TYPES & S0IL CORDITIORS:

5¢1) Generul @ I N .

_ Subsoil at the *11& consi ,ts of a leyer of clayey
silt overlying a layer of sandy silt and lastly clayey silt-
silty clay . |

Airporl Expressway embankment made up of clayey silt,
5.2) F11l lMaterial: :
A total of 2 boreholes were undertaken through thi
meterial namely BHs 2 & 7. 3 _
The material conéists of,brown_clayey_silt with some

sand end traces of, gravel, 'N' values obtained from standard

psnetration tests ranged- from 15 to 43 blows/ft

The consistency ls estimated to range from very soft
to hard physical properties of the deposit, as obtained from
laboratory tests, are summarized as follows-

Liquid Limit 26%
Plastic Limit 15%
Hoisture Content 132 - 20%

The average grain-size distribution was found to he
gravel 3%, sand 23%, silt 51%, clay 23%
5¢3) Clayey Silt With Sand & Traces of Gravel:
This material was found in all borings undcrlying the
top so0il 1nla 1ayer'ranging from 6' - 14' thick. . 'N!' values
ranged from 13 to more than 100 blows/ft, Apart from the top

. 3 ft, the consistency c¢an be taken as hard..

Physical properties determined from laboratory tésts
are sumparized as follows:=- :

Liguid Limit 21 - 227%
Piastic Limit -+ ' 13 - 16%
Foisture Content 5 » 217 (mainly $%=12%)

Average grain size distribution was found to be gravel
sand - 31ﬁ, silt 527, clay 12%,

cont'd./3

Overlying the original subsoil deposits is the cxisting

- et
M
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5. SOIL WYPES 21D uOIL CORDITLONS :;(cdmt‘d.)...

5.4 Sapdy Silt with traces cf Clay & Gravel:
 This material was found in B.H.'s 1, 2, 3, 6 and
hes a maximur thickness of 22 rt, diminishing apparently to

zero, .

_ Apart from one 'N' value of -50 blows/ft. the remainder

were all over 100 blows/ft, indicating a very dense materizal, |
Physical properties of the deposit are as followsi-
Hoisture content 5% -~ 21% '

-

Average grain size distribution’was found to be. :
Gravel 3%, Sand 33%, Silt 60%, Clay UZ. %

5.5 Clayey Silt - silty Clay with some sand, traces of gravel:
This matérial was found in B.H;'S_Z; 3 and 8 and ranged
from 10 - 22 Ft. in thickness, The deposit contained pieces of
shale and in fact the lower region of the material ranging from
2 -.5 ft, thickness can be considered as weathered shale, Under- &
lying this layer 1s probably bedrock although no coring was undcrxaweh;&
The 'N' values ranged from 36 to over 100 blows/ft. and 4
‘the consistency can be taken as hard. ’ S
Physical properties as determined from 1aboratory tests

. can be summarized as followsi- o et e e e
SR ' _ L)iquid Li_mit 28% - 35% «\ HE I ‘i,':w ,ui»
~ plastic Limit . 18% - 21% 3 Fr. b eetebencs s

Molsture Content | 5% = 17% ' f

The grainmqize diqtribution vas found to be as followe -

Grevel ‘ 1% - 159
Sand _ 6% - 23% _ o
sit 505 - 58% PR G

Clay | 22% - W33

6, GROUND WATER LEVILS: | /
The water levels ian the borcholes at thz sompletion of

Tield oPerationa e fcund to be as fellowsis

corttyd, /it



S ‘ e D

6g C’P )L}J ) Nl&}‘l .l' l ‘,LJ J‘J H (C(J“t 'd " } M

LI

P.H, #1 - Bl 523.2 .

#2 Bl 524,35
#3 Bl 1525,1
#6 Bl 523.5
#7  El  524.6
#8 El 524,6.

It will be noticed that the water levels are at
or just below existing original ground level, The
measuremsnts were taken in April when the water would be
oL its highest level,

7. DISCUSSION & HECOfMENDATIONS~
| It is proposed to réalign-and widen the Airport
Lrg~essway at this location, this would involve constructloa
of 2 new bridge over Henforth Drive

- As mentloned earlier in the repoft the subsoil at
the sive initially consists of a layer of clayey silt overlying\
a layer of very dense and sandy silt; the upper Uoundary of
the latter varies and has a maximum elevation of 519.0, below
elevation 518'0‘ Safe net bearing preszures of 3.5 tons per.
- square foot are reaommmndeﬂ  provided. the footings are placed
on ‘undisturbed soil or on a suitab}q'gahcretc ﬂor¢MT .slab.

The silty subsolil I%Q highly sysceptiblesto coamitiong,f¥ f
of unbalenced hydrostatic hedd and.is likely to 'borl! yader - |
such condiuioae. To prevent boillng and thus ensure the & oil,Ti\”

underlying the tootinﬂs 1s undisturbed it will be mc*wqﬁar* to ,
provide a GﬁnatuxiuL scheme, Should interlocking steel piles o
be .used they must be driven to & depth below the footing (D) o
esual to 0,7 x the height of the prevailing ground water level
above it (DW) ie D = 0.7 x DW, where DV refers to the he 3ght
of the ground water at the tjm» of construction,

\ apht'd,/s
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7. DISCUSSLOL & [ECONHE 1 JhiTEs: (contia,)

An alternstive to spread footings would be the
use of end beariug plles, draven into the very hard glacial
111 layer, 1n thls case the maximum load for the pile can
be assumed for design purposes and it is estimated that this
will be reached between elevations 495 - 500; this will apply
to all footings. '

Tae field work for this project was carried out
between April 9th to 21st, 1969. '
Equipaent used was owned by Cenadian Longyear Lid.
Supervision of the field work was carried oub by
Mr. G. &llen, Preject Foundation Zngineer. .
This report was written by Mr. G. Allen and revi:w*d
by r, K, Selby, Supervising Foundation Engineer.

Septenber, 1969

O b e




DEPARTMENT OF HIGHWAYS- ONTARIO ;

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.1 FOUNDATION SECTION
JOB  69-F-28 LOCATION __ _ Co-ord. 870,047 N3 975,368 E, _ ___ ORIGINATED BY  ga

PP,

WP hOO-65-3  BORING DATE_ April 21, 1969 o o COMPILED 8Y OA_
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DEPARIMENT OF HMIGHWAYS. ONTARIO

MATERIALS & TESTING OFFICE o boeeee R’ECORD OF BOREHOLE No. 2 COUNDATION SECTION
JOB __ 69-F-28  LOCATION . . Co-ord. 870,082 N; 975,W85 B. _ ORIGINATED Bv  OA

\ uoc}.-éﬁa . BORING, ,Qme L April 10, 11 & 1k, 1969 . COMPILED BY G}»
DMUM“ \,Geodegtic m BOREHQLE WPE :  CHECKED BY "5:‘;' \_ i
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| DEPARTMENT OF HIGHWAYS- ONTARIO )

MATERIALS & TESTING OFFICE A RECORD OF BOREHOLE No. 3 FOUNDATICN SECTION
JOB _ 69.F-28 W‘”“'ON . Coword. B70,098 Ny 975,612 B, . ORIGINATED By  GA
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DEPARTMENT OF MIGHWAYS - ONTARID

1

§
MATERIALS & TESHNG OFFICE =« iomomrm RECORD OF ’BOREHC‘JLE No, 6 FOUNDATION SECTION
OB 69-Fe28 |OCANON _ Co-ords, 869,950 Ny 975,382 E,  ORIGINATED 8Y  OA o g
~p  b00-65-3 BORING DATE  April 17, 21, 1969 ... . COMPLED BY CA ;
|
{

OATUM  Geodetlc _ BOSEMOLEATNPE Auger o R T2

e n DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT —— "y
SO PROFILE - Muﬁf.QWm BLOWS / FOOT —m e oo L pUASTIC LIMIT - W
, i WATER CONTENT—— w
SHEAR STRENGTH °?§,F\ W w wy
0 UNCONFINED + FIELD VANE e
® GUICK TRIAXIAL  x LAB  VANE WATER CONTENT %,

10 20 30

wx
Y
3

Fr

BLOWS/ FGG?

BULK
DERMSHY
A2
[ 33
g‘
@

’; DESCRIPTION

STRAT. PLOT
ELEv  SCALE

"

523.5 | (round Level . ‘
Clayey silt with // A g §
sand, traces gravel M//»wawéﬁ :Zh% 520 | f

| e
™
n
; E 3
£5Y
s
175}

UIIRSUUO

SEEgEe T T

: O bt | 11 26 45 1§
g | Very stiff to hard A R A T .
¢ ; . : . { ] Q
. [512.5 | : ; 1 % < ,
. 110 L o 126 69 i
| , Sandy s11t with — e R i
. traces of gravel : : ; [ © |
S and clay. | | | i ; | ‘Ib !
; Very dense - ; |

ﬁggg “Wéathareﬁmﬁhmwwwﬁmmm |

30.8

SO S

Auger prinding a, Y ' I i %
Pbasib§§ Bedrock ; ﬁ%ﬂi@%ﬁg@? ' h9o o e —— fwwwmwmg ‘
i : | {
End of Borehole | § i : | f
: f f i !
! i N ! f
% | 3 | *
. i .
> | A | 4
| ? 3 ! x : ;
! ! § | i ;
: | i i
: . ; ¢
H : 3 §
i ! | . i
. 38 iy




&

DEPARTMENT OF HIGHWAYS- ONTARID
MATERIALS & TESTING OFFICE
o8 69-F-28 .
WP L00-65-3
DaTUM  Geodetic

!
s B

LOCATION
BORING. DATE
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CEPARIMENT OF HISGHWAYS- ONTARIO
MATERIALS & TESTING DFFICE
joB _ 69-Fe28

WP hOO-65-3
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Mr.. W.L. Lin Soil Mechanics Section
Design Engineer, Central aection ‘Engineering Materials Office
Structural Office ‘Room 315, Central Building

2nd Ploor, West Building

Re:

78 08 16

Hwy. 427 Overpass at Renforth nrive
W.P., 400-65-03, Site 37-823
District 6, Toronto

We have reviewed the Preliminary Bridge ?lan Drawing 37-823-P1
for the above mentioned structure and our comments are aﬂ
follows: , ,

1.

3.

We have noted the change in span length, angle of skew

and profile grades. No problems are anticipated with ~ ..
these changes and we feel that the factual data and athar
recommendations contained in our Foundation Report, ad-

dendum, and memorandum dated 78 04 14 are still wvalid and ,"

applicable,

The footing excavation, in part, will be carried into the .

sandy silt to siltysand stratum which, when exposed to
conditions of unbalanced hydrostatic head, is highly =
susceptible to 'boil'. To prevent boiling of the faundatian
base material, it will be necessary to provide a yosit&v&
dewatering scheme,

Footing& should be placed on undisturbed native 5011* !
However, i1f construction site conditions will not raadily
allow this, the footings may be placed on a working mat af
lean concrete or a well compacted paﬂ of Granular 'A' :
material, :

with specific reference to drawing details the point of
centreline intersection should raad:

P.O.C. Sta., 289+17.77 ¢ nwy. 427 not
P.O.T. Sta., 289+417.17 # Hwy. 427

%

T, Kazmierowski ,
Project Engineer

TK/gs :

ole} ?ilaﬁ\J

-/ a




Ontario

To:

Transportation and
Communications

Ministry of “
&) e

Memorandum
Mr. G. C. E, Burkhardt From: Soil Mechanics Section |
Structural Section Engineering Materils Office
Central Region - 3rd Floor, Central Building

3501 Dufferin St., Downsview

Attention: pate: /8 04 14

Mr. K. Pilgrim

QOur File Ref. In Reply to

Subject: Re: Renforth Drive Overpass at Hwy. 427

‘Bridge #30, W.P. 400-65-03, Site 37-823
District 6, Toronto

Further to your request we have reviewed the subsurface conditions
contained in our Foundation Report (W.0. 69~F-28 of 1969-09-~10),
and addendum of 1974-08-08 and submit the following comments:

T+ is understood that two structural alternatives are possible

at this location. A two span concept with centre pier can be
used with pre~stressed A.A.S.H.T.0. girders and concrete slab,

or a single span structure using pre-stressed concrete boxes

could also be feasible. In both cases, closed type abutments will
be used.

A total of 8 sampled boreholes were carried out in the two
investigations. The subsoil conditions were found to be generally
uniform over the site. The pier and the closed type abutments

may be supported on spread footings located at or below elevation 517.
An allowable bearing pressure up to 3.5 t.s.f. may be used for design
purposes. In all cases footings should be provided with a minimum
earth cover of 4 ft. for frost protection purposes.

The footing excavation, in part, will be carried into the sandy
silt to silty sand zone which is highly susceptible to conditions
of unbalanced hydrostatic head and is likely to 'boil' under such
conditions. To prevent boiling of the foundation base material
it will be necessary to provide an adequate dewatering schene.

The granular backfill behind the abutments should be provided with
adequate drainage. The coefficient of lateral earth pressure for
the granular backfill may be taken as 0.33 and 0.50 for the
'active' (K;) and 'at rest' (K,) conditions respectively. Where
the abutments are constructed within the glacial zone, it is
recommended that a value of 2500 p.s.f. be used in the computation
to determine the sliding resistance between the concrete base of
the footing and the underlying cohesive type material. For
computation of sgliding resistance for abutments located within
the sandy silt deposit a value of 0.6 may be used in computing
frictional resistance between the rough concrete base and the
granular subsoil.

cont’d."ﬁ.l‘
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The proposed embankments can be constructed to the required heights
without the dangers of failure utilizing 2:1 standard slopes.

It should be noted that a pipeline (Imperial 0il) is located
immediately adjacent to the east corner of the north abutment.

Care should be exercised durlng construction to ensure the intactness
of the pipeline. ?

This memorandum should be read in conjunction with our original.
Foundation Report and subsequent addendum. The factual data and other
recommendations contained in our Foundation Report and addendum

are still applicable, In view of this we are not issuing any

final foundation report since all the pertinent information is

already contained in our previous reports together with this
memorandum. Any modifications or updating of the factual data

will be incorporated in the contract report for this project.

//} / A{\vmﬁx

M. Devata
Supervising Engineer

MD/ig

¢c: G.CL.E. Burkhardt
R.D. Gunter
M.R. Ernesaks
D.E. Thrasher

C

. Grebski
G.A., Wrong
B.J. Giroux
R.S. Pillar
R. Hore

Files



Mr, .5, Crebski, $041 Mechanics Section,
Structural Desfon fagineer, Geotechnical (ffice,

West 8ldg., Downsview, Hest Bldg., Downsview,
| January Z0th, 1975,

RE: Review of Revised Prelininsry Plan,
Huy. 427, Gverpass at Renforth Drive,
Bistrict #6, Toronte, '

¥.P, 400-65-03, Site 37-823,

, The footing excavation for the north abutment will be at
alev, 515,5-516.5 which 1s some 3.9 ft. below the observed groundwater
level. The saterial at this depth consists of a very dense sandy silt with
traces of gravel and clay. This type of subsofl s highly susceptible to
conditions of unbalanced hydrostatic head and is Vikely to 'boil', The
footing excavation for the south abutmant is at elevations 513.5 (S} and
516.5 (SE), and is located in & very stiff to hard clayey silt stratum with
sand and traces of cravel, and which 1s about 2 {0 3 ft. above the upper
boundary of the seody si1t zone.

In order to pravent boiling or heaving of the foundation
subsotl, a dewatering scheme will be necessary. One method of achieving this
s by driving {aterlocking stee] shesting to 2 minimum depth below the
mgaﬂ?@ ﬁgtm eGual to the helight of the prevatling water heud zbove the

ting levael.

H. Sheh,
Froject Enginger,
"'W: ﬁn MWWQ
Supervising Engineer.
HS/ma ~
8. DA, MacDonald
Files

Record Services
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Mr., C. §. Grebski o " o4l Mechanics Sectfonm

Struetural Yesign Gngineer ' Geotechnleal 2ffice _
Yest Bullding, Downsview, Ont, \ : West Suilding, Dowmsview, Ont,

January 3nd, 1975

: - Re * Preliminary Plan
o Eﬂy. # 427 Overpass at Renforth Drive
HoPu &30”55"{}3 S4te Yo. 37“893 ?WYo £ 427
' Distriet ¥ 6 \

Ve have xevimWLd the praliminary plan (P1) for the above px@juat
‘and our comments are as £ollows

: (&) The base of the abutment footings will be lﬁ&&tﬁﬁ some
1G - 12 £t. below the obsorved groundwater lavel at elwv. 514, At this :
level, the encountered subsoil type is a very denge sandy eilt with tracea*}ﬁ
of gxaval and elgy at the location of the south abutment foundation.
This type of subsoil is highly susceptible to conditions of unbalanced -
hydrostatie head and 1s iikelv to "boil' under sueh aanﬁi&i@ns. The .
‘footing base of the north abutment is located within the very atiff
to hard clayey silit with sand and traces of gravel, which is ouly &bwut
1.2 ft. above the upper bnanﬁary of the silty sand subsuii.

ﬂansaqaenﬁly, to yravant boiling or haave and thms anmure tha
soil underlying the footings is unﬁisturbad it wiil be necessary L
anvi&m & dewatering scheme.

{b) The footings should be plaaed on” undim:uxbad wuil ﬁr an o T
2 working mat of 1aan uoaarmta.

W o - Ak N fy
o . F. Payer
" Benloy Enginaer

S o ' M. Davata o -
PPadw. o ~ Supervisicg Fngineer -
m.' D. A. lacDonald (I}iat:. # 6) ' '
- Filas. :

Documents .
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