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F0¥“DﬁTE®N INVESTICGATION REPORT
for -
Preposed Dvefpas
Reconatructed 2.E.W. -~ Park Lawn Woad
Borough of Eiobicok e ~ Metropolitan Toronto
District 6 {Toronto)
Woedo 6G=Fab7 - W.P. 31Lh~6E-05

b
et
e
o
Rl

roposed te rgoonstruet the §.E.YW. from the
Gardiner Expressway easteriy. In connection with this progranm,
ion Section was reguested to carry oubt a subsurfa
gation for the proposed Overpass which will replace the
existing siructure at the crosasing of Park Lawm Road and the
G.E.W. The request was contained in a memo from the Bridge
Divizion {Mr. W. Melinyshyn, Regional Bridge Location Enginecer)
cdated August 11, 1965, Subsequently, an investigation to
determine the subsoll conditions at the aforeme ntioned s
carried out by this Section. The results of this investigation,
togethsr with our recommendations pertaining to the struciurs
foundaticns &nd ap pproaches, are contained in this report

2. DESCRIPTIO)

""-(
o
vsd
-

]
£
¢2]
E::{
¢ g

The site is
Lawvm Roed and the .B.Y,
b

Toronto. &% thi

i
8.2.W., o 12 £L. south of the G.E.¥W. Ths ground
surface a2t the site slopes in southerly direction, the gradient

S
outh of the Q.E.“e
LY

i
[ 4¢]
0

physicgravhic region which i3 characs terived, in the zrasz of the
existing crossing, by & surficisl deposii of fine griined soils



2. DESCRIPTION OF THT SITR AND GEOLOGY (Coht‘dl

ot
i

underiain by shals bedrock of the Meaford-Dundas formeation,

Urdovician Periocd.

3. FIBLD AND LABORATORY WORK:

Four boreholes with accompanying dynamic cone
penetration tests ware carried out st the site by means of a
diamond drill rig adapted for soil sampling purpoges, . Soil
Samples were obisined at specified depths by means of a 2 inch

split~spoon sampler which was hammered into the soil in
accordancs with the specifications for the Standard Penstration
Test. The same procedure was used to advance the dynamic cone
penetration tests. Bedrock was proven at all the borehole
locations by diamond core drilling in BXL size.

Surveying was carried out by personnel from the
Central Region Engineering Surveys Section. The boreholes Were

initially losated by referencs to the existing structure; these

ot

locations were later referred to a coordinate system. 411 the
en in this repori are referenced to a geodetic

ations and elevations of the borsholes, torather

il -3

v
datum, Thz lo
with an estime

catio

ted stratigraphical profile =nd sections; are

shown on Drawing 69
i

o3

‘ne predominant stratum scross the site is & ¢

g

Tith rerdom silt layers, ranging in thickness betwean 1
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SUBSOIL CONDITIONS {cont'q)

and 28 ft., and overlain by & surficial cover of fill material

i

3 to 11 ft. in thickness. The clayey silt deposit is underlsin

by shale bedrock, encountered at the site at about elevation
272, i.e., at depths of 16 to 35 I't, below the ground surface.

.2) Fill Materisal:

‘ Fill material consisting of a clayey silt with sang
and occasional gravel was encountered at all the borehole
locations., The thickness of this material ranged from about
3 ft. at B.H.l (shoulder of Park Lawn Rd.) %0 11 ft. at B.H.2
(Median of the existing Q.E.W.). The Standard Penetration Test
'HY values in the £ill material rangea between 12 and L7
blows/ft. indicating & stiff to hand consistency.

h.3) Ciavey Silt with Random Layers of Silt:
Underliying the Tili material, s deposit of clayey silt
was encouniered at all the borshole locations below elevations

. 287 - 296. The thickness of this ueposit ranged betwsen 13 ang

O 28 ft. across the site. The upper 5 to 10 ft. of the depoeit
is of a mottied browm colour, the lower poritions being pgensrally
grey. V

The samples from this deposit ranged
from & clayey silt to siit with no vigibl
Since the overall dsposit is predonminantl
can be described as & clayey =ilt with randonm

g resulis of laboratory te

samples Trom this deposit ure given below:

Rangze

Clayey 331t -~ Sil% Layers Cleyey 2ilt

{above elev.275+) (below eiev,275+)
Hatural Moisture Content - % 12 - 16 » 13 - 2l
Liguid Linit - 4 18 - 23 28 - 29
Plastic Limit - % 15 -~ 17 18 - 20
Standard Penetration Resistznce

'N' valuss - Blows/Tt. b5 « 113 23 - Iy
Tha
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 h. SUBSOIL CONDITIONS (cont'd)

of the depbsit is estimated to be hard, bscoming very stiff
to hard below about elevatlon 275,
. &) Shale Bedrock: :

A grey to black shale bedrock with limestone interbeds
was encountered at the site at depths ranging from aboutv 16 ft,
{B.H.L) to 35 ft. (B.H.1) below the ground surface, i.e., the
surface of the bedrock is at approximately elevations 269 - 27}.
The upper few inches to 2 ft. of the shale bedrock is westhered
and contains occasional clay seams some 2 to l inches thick.
The limestone interbeds vary in thickness from about 2 inches
“to up toe 15 inches. Core recoveries within the sound bedrock
averaged 95 percent.

5. GROUHD WATER CONDITIONS:

Water level observations were carried out durlng the
perlcd of this investigation in the open boreholes as wsll) as
in two sealed piezometers installed at the location of Borshole I,
One piezomster was installed within the shale bedrock =i a
depth of 20 f't. below the ground surface (tip elevation 269.6)
and the other piezometer was installed in the clayey silt

stratum above the bedrock at a depth of 13 s, (tlD elevation
276.6).

Tne observations in the open boreholes and pieszomaters
indicate that the groundwater level is situzted between
elevations 281 and 286, i.e., some 7 to 15 ft. below the ground
surfzce (Boreholes 2, 3 znd ). At the locstion of Borchole 1
{(median of the exzqtng Q.E.¥.} the groundwster level is ot a
slightly higher elevation.

rd

6. DISCUSSION £ND RECOMMENDAT IONS s

6.1) Censrzl: A
It is proposed to replace the exi twin structurss

sting
at the cressing o f Park Lawn Road and the €.E.V, with 2 threc-
span (L0' - 70' = jj0') Overpass,
reconstructed Q.E.W. will be shilted northerly a distance of sbout
G0 rt., from the existing aligmment. The new Q.E.V. profile

The centre line for ithe

an&!is
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6. DISCUSSION AWD RECOMMENDATIONS {contta)

grade will be at about elevation 311, requi ;
fills of in the order of 10 to 13 £t. in height at the approaches,
The new structure will have a total deck width of about 140 fr.
No changes in the existing alignment orp grade of Park Lawn Rosd
are contemplated at this er ossing

The investigstion revealed that below a surficial
cover of Till material of 3 to 11 ft. thickness the nztursl
overburden at the site congists of a clayey 311t deposit with
random Yayers of silt. This deposit is some 13 to 28 ft. in
thickness and is directly underlain, at about elevation 272,
by shale bedrocik.

6.2} Structure Foundations:
The subsoil conditi ns at this site are favourzhle for

el
the use of spreszg footing type foundatiions. Details are asg

6.2.1) Pier Footings

The proposed pie

Lo}
0

may be founded on spread footings
loczted within the cla ey silt stretum gt or below elevation
260 ang cesigned for a safe ellowzble bearing pressurs of up

to I TSF. Since the existing grade of Park Lawn Rozd is at
gbovt elevation 28L, a footing fermation elevation of 280 or
less will ensure 2 minimum cf L ft, of scil cover above the
tings for frost protection purposss., Setitlemart

o
of such pier foctings should be negligible since the subsoil
e

Some dewatering problenms mey be expectied in ihs eni
ihee the fosting crcavetions ars carried oui below the
prevailing groundwater level in the clayey =11t strztua. The
send sceams and random eilt layers within this stratunm would

¥
egpproach fills, These may e supported on spread footings Toundsea
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The field work for this project wes carried out by
Mr. V. Korlu, Project Feundation Enginesr, during the periogd
of August 13 -~ 19, 1959,

The equipment used was owned and coperated by
Canadian Longyesy.,

Thiis report was prepared by Mr. C. Mirszs, Project
Foundation Enginecr.

The project was under the general suﬁérvisiom of
Mr. M. Devatsa, Supﬁ:rvisiﬁg Foundalion Engineer, who alsc
reviewed the report.

Septewber, 1965,
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Fow~ea~mr-§25 (REV 1969 OFFICE i‘efi’GQTSN SO EXPLORATION e

DEPARTMENT OF HIGHWAYS - QNTARIQ

WATERIALS & TESTING. OFFICE RECORD OF BOREHOLE No. 1 EDUNDATION SECTION

0B 60-F.67  LOCATION Co-ords. 183,050 ¥y 226,033 E. , C ORIGINATED By UK
WP 31L-65-08 BORING DATE  Bugust 13, 1969 o LOMPRED By oM

Datum . Geodetic ~ GOREHOLE TPE Washboring-NX Casing; Cone L DHECKED By o
. Y ;
. i CRy R ARAC DERET AT R ESISTANG w i i
SOy PROEILE SamplEs ..,xfu‘mm{ws:gﬁg ;3:* Oy RE ;!m ;;EM L ; R !
% ‘ b AFAT R {‘f:\.,,_ i
! Lo 80 100§ wATER CONTENTw
; Bef we ; .

REMARKS

S

ELEV

| . LD VANE R N : o
TERTH

# UAB vANE NOATER COmTRRT % W

DESTRIPTION

LTkt P

BLOwWS

3?6,n . _Very stiff

1303.5  Ground Level : ; . 10 20 30 POOF R A G L
. 0.0 Fill Material ; | ’: i

Olayey silt with sand & o . A : ; I !

oce. gravel,coal, cinder 1 .88 2 : ) : ! : ;

b !

C’I.ayev 811t with

randem layers of Sil'b V:Bj 53 S 2900 . \\__\

oce. fine sand feams - L . . !

[

Hard to very stiff . g - g - ap : N ? ]

I T .- = i

Motiled Brown-Grey / 2801. . — ‘
. | |

i ;

AR, A 1

2& Voatharad :;,st,»._ﬁswjnMOﬁ .
Q Shale Bedrock with L
222 g Iincsgone interned 110 BXL 90%

1.0 End of Borehola

i i
4
< 1
H ;'
! i




FORM OG*&?@& REV 1989)

CFFICE és&mr&;ﬂm SO EXPLORATION

DEFARTMENT OF HIGHWAYS - ONIARID
MATERIALS & TESTING OFFICE
JOB  69-F-67 LOCATION
WP 31h-b5-05 TORNG DaTE

DATUM Geodetic HOREsWOLE 7 #BF

RECORD OF BOREHOLE

Co~ords. 183,009 N3

August 1k, 1969
Washboring NX Casing;

Cone

No. 2

CAARPGED

By

FOUNDATION S£C

DRICINATED 8y

VK

N g

TON

SOHL PROFULE \q\m Py

¥
E,,}_;E;_.\i" § f-}!fg:‘ ‘Q {3~r e Y L {:3 l{‘:’ ;
TR BTH DESCRIPY N *f :}( e ;5\
e

: ]

Ground Level

POV AMIC B Ntmm m;

“hd gM’ TS S t(\{ T omnn
Sl 20 o 6 80
5] %:’5 £

*

Wl TEREAR TR E G
173

o PR INEINED « LD vanE
& K TRIAXIAL x (AR VANE
-

:’Fﬂ‘&?rzma%

o e, e i i it 88

#
LU

{j .

REMARKS

.0 Fill Material 7 -
Silt to clayey silt - .
with some sand & oce. ‘
gravel.
Very stiff - Hard or . )

289.6 . = Compact B

; ‘Clayey silt with

.88 17
2 S8 k7
‘88 27

.88 %

! random layers of silt 5 58 11
occ. fine sand seams !
16 85 LT
Hard A

Mottled Brown-Grey 5 . L%

2?1.\6 Wﬁat’m - R

3 ,»'4
“':129,.0 - b ;}~§

o i - 130,

Shale Bedrock with : .
limesbene interbeds, .9 BXL 100
31&*3 End of ABorehole

=55 +306/3"

"370;

0 & B6
v 985.

ol B




FORM OB-MT - 126 (REV 1949

CFEICE rem:)szféw SOIL EXPLORATION

DEPARTMENT GF MG WAYS .
MATERIALY &
SR 69F 67

TESTING

ONTARID

ERICE

RECORD OF BOREHOLE No 3

Co-ords. 1B3,13C N; 225,760 E,

ORRGINATED

o

Ay

SOUNDATION

WK

SECTIC rq‘
¥
i
3
k1
i

NP 314.85-05 ATE - August 15, 1969 LUMPRED BY ,
P UATUM Geodetde 5t Washboring~-NX Casing; Cone HECRED iy e
]
PR PAMET SENETRATGN RESSTANCE S " T
. s e pit ‘-‘,“f R ) . . Ciaant " j .
‘; SR 20 ko 60 B0 100 CNTENI — A,
_ o A | ‘ ] REMARKS
jLEEN ! £ R . . EIELD WANE ’ s i
[ RN : e < LA T ST s 5 N
297.8  Ground level s & A 20 30 o rleksa oy
0.0 Fiil Material N ‘ j
: Clayey silt with sand g ‘ :
252.8 & gravel. stiff 12 z ! ‘
S ; - - |
5.0 Clayey silt with : & 290! \\W.“«_M___g - ;
! random layers of silt 103 ¥ ! ! i !
‘ occ. fine sand seams ‘ i i ;
| T101 | j L1 9283.8]
T am
e
§ Mottlsd Brown-Grey S i ! s
» f% L *
A S R T } 13333717
i 777 Shale Bedrock with ’ 0% 2703_ ,,,,, : ; i
limestore interbeds. b ! ! ?
267.6 “ReS T S ; ; P .
b 30.2 End of Borehole 3 P |
| o




N

OFFICE rz&pm‘ww SO EXPLORATION

0B 69.F-67
WP 314-65-05

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS &  TESTING OFFICE

COCATION Co-ords. 183,160 N; 225,847 E. _ORIGINATED By
BORING DATE  August 18, 1969 o O COMPILED &Y

VK

RECORD OF BOREHOLE No. 4 SOUNDATION “\‘f&cwwi
!

pce. fine sand seams

Hard

weathered -

‘ Shale Bedrock
268.8 Sound

20,8 End of Borehole

random layers of silt /

e

g{%g gottled Brown-Grey :
i 16.6

TS5y 200L SR

E

. 85 79/8"

BXL 95% 270, _ a
: : : :
K 260y - ; ; ,

DATUM  Geodetic BOREMOLE "YPE Washboring-NX Casing; Core L MECKED By e :

! H ; & NET YNy BECIRTANE Y ARIT L 5 ! i :

SCHL PROFILE TAMPLES gf:“\ff‘i ANEIRATION - RESISTANCE v ; " ’

£ H N R S Eee) w NE S A0 s - ; W Y. ' . H

i o = 20 "Lo 60 B0 100 : WITENT P

H o & R T e e b e e £ A i

ELEY | SpS0 o [ SHEAR STRENGTH 05 F w # " P REMARKS

,”"“L.‘”g“{f DESTRIPTION 8 B O UNCONFINED s FIELD  VANE FR i

DEPTH: ) - f: = o : & GUICX TRIAXIAL x L AR vang NETES O TERT 2 * » !

Lol o o b IR }

289.6 Ground Level - & - \ ) 1020 30 W )
J.0 s % ;
Fill HMaterial : ;
3.0 Clayey 8ilt with ‘ {

2826y
v 281.0
0 6810

; 4 3
; 276.6 |




ABBREVIATIONS USED IN. THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE HUMBER OF BLOWS REQUIRED TO ADVANCE (A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCRES.

DYRAMIC PERETRATION RESISTANCE © -~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH . 80 DEGREE CONE, FITTED
TC THRE END OF DROL RODS, 12 INCHES INTO THE SUBSQIL, THE DRIVING ENERGY BEING 350 £0OT POUNDS PER BLOW.

DESCRIPTION OF SCIL

THE CONSISTERCY OF COMESIWE SOILE AND THE RELATIVE DENSITY QR JENSENESS OF COMESIONLESS SOLS ARE DESCRIBED
IR THE FOLLOWING TERMS - -

CONSISTENDY B OBLOWS S EY § LB 7S¢ FT DIHSENESS ‘E:.,BLGWS I FY.
VERY SOFT e -2 o - B3 VERY LOOSE S~ 4
SOFT 2 - 8% - 800 LOOSE & - 30
FiRM £ - 300 ~ 1000 ComPaCT ¢ - 30
STFF B - 5 932 - 2000 DENSE 30 ~ 50
VERY STIFF i - 30 2000 - 4000 YERY DENSE > 50
HARD > 30 > SO0

TYPE OF SAMPLE

.8 BPLIT SEQDN T W THINWALL OPEN

WS WASHED SAMFPLE TP THINWALL PISTORN
88 SCRAFER BUCKEY SAMPLE oS DESTERBERG SAKPLE
&3 AUGER SAMPLE Fg FOIL SameLt

L8 CRHURK SAMPLE RL ROCK CORE

e SLOTTED TUBE SaAMPLE
P s SAMPLE ADVARCED WYDRAULICALLY
oo TAMPLE RDVANCED WANUALLY

SQiL TESTS

Qu UKCONFINED COMPRESSION LV LABORATORY Wvawg
Q UNDRAINED THIAXIAL FV FIELD VAKE
Qew CONSCLIDATED UNDCRARINED TRIAXIAL bod CONSOLIDATION

Qe URAINED TRIAXIAL 3 SERSITIVITY



K

£

3
£

ABBREVIATIONS USED

iN THIS REPORT

SOIL PROPERTIES

URIT WEIGHT OF SO (BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UHIT WEISHT OF WATER

UKIT DRY WEIGHT OF SOt {DRY DENSITY)

URIT WEIGHT OF SUBMERGED sOIL

SPECIFIC GRAVITY OF SOLID BARTICLES § » i

VD RATID

BOROSITY

WATER CONTENT
DEGREE OF SATURATION
LD LT

PLASTIC LT
PLASTICITY INDEX

SHRINKAGE LIRIT

-
LIGUIDITY NDEX L4
¢
‘e
L et 4
CONSESTENDY INDEX % wimon
in

VEsD RATIO N LOOSEST STATE
YD RATID N DENSEST STATE

DENSITY WDEX « SmEx "8
Cmox ~ € mn

RELETIVE DENSITY D), 3§ A0S0 usen

EYDRALLIL HEAD DR POTENTI&L

HYDRAULIC SRADIENT
CREFFICIERT OF PERMEARLITY

SEEPAGE FURNE PER aniT vOLUWE

Tyt

TiME FAITOR = S (4, DRAINAGE PATH )
£ 3

DEGREE OF COXSOLIDATION

SHEA® STRERGTH

EFFECTIVE LOHESiON )
INTERCEPT | YERMS OF
EFFECTINE ANGLE OF §> EFFECTIVE STRESS
SHEARING RESISTANCE, | Tys '+ o ton &
OR FRICTIOK i
LPPARENT COMESON )
| W TERMS OF

APPASENT ANGLE OF S TOTAL STRESS
SHEARING STanCE, | L
oR ERICTION JoTeECyUTeng

-

COEFFICIENT OF PRICTION

SERSITHAOTY

SR @My Mo g E

[= 4

w

AR S

Lo

W

GENERAL
= 31418
BASE OF NATURAL LOGARITHMS 2-Ti83
or Ing NATURAL LOGARITHM OF @
OR 10G ¢ LOGARITHM OF & YO BASE 0
TIME
ACCELERATION DUE TO GRAVITY
VOLUME
WEISHT
HOMENT

FACTOR OF SAFEYY

STRESS AND STRAIN

PORE PRESSURE

RORMAL STRESS

NORMAL EFFECTIVE STRESS (& 1S aL3C USED)
SHEAR STRESS

LINEAR STRAIK

SHEAR STRA'N

POISSON'S RATIO [ 14 15 ALSO USED)

MODULUS OF LINEAR DEFORMATION { YDUNGS WODULUS }
WODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESBIEILITY

COEFFILIENT OF YISCOSITY

EARTH PRESSURE

DIBTANCE FROM TOP OF WALL T PUINT 0OF APPLICATION
OF PRESSUSRE
ANGLE DF WALL FRICTION

IMERSIONLESS COEFFICIENT 70 BE USED wiTH VARIDUS
UFFIXES 1N EXPRESSIONS REFERRING TO RORMAL STRESS
N OWALLS

(L]

ked

COEFFITIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

EREADTH OF FOUNDATION

LERGTH OF FOUNDATION

DEPTH OF FOUNDATION SEREATM GROUND

LESS COEFFICIENT USED WITH & SUFFIX APPLYING
Fig ZRAVITY CEPTH aND COHESION ETL 14 THE
FORMULA FOR GEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES
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MATERIALS § TESTING OFFILE - FOUNDATION SECTION

PARK LAWN ROAD

KIHB'S MiGH®AY o, QEW.  RECONSTRUCTION p1sy.ue. ¢

RO___TORONIQ
Lot __ . COH.___

SHALE .3EDROCK
Sound

260 — o S
= B BORE HOLE LOCATIONS & SOIL STRATA
SECTIONS OB €14 |ORECKED o] wP NG 31 655 | AT CRGIG I
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DEPARTMENT DF HIGHWAYS ONTARID

M S Feowi 4,5, Melinysh

¥ efuiab g R X
ipel ﬁoundatien Engineer, ;f,fBréaggkcxiica. R

i,

e

X F
& AL SU
-

ringe
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Room 107. -

\
Lab Bai;cimg iy
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ATTENTION:
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DEPARTMENT QF HIGHWAYQ ONTAﬂiO T
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Engineer, - Bridge Office

DaTE:  March 31, 1971

INREPLY TD

SussEcT: <

Park Lawn Road Overpass — Bridge #4 s
W.P. 314-65~05, Site No. 37-244 é;gzhff.‘g P

O.E.¥., pDistrict No. 6

Attached herewith we are submitting the final
bridge drawings which show the foundation design for
this structure.

Kindly give us your comments a: your earliest

convenience.
C.S8. Grebski,
Bridge Design Engineer
. C8G:xrd
Attach.

c.c. Foundation Office
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