30 SEPL. 1976

G.l-

DOCUMENT MICROFILMING IDENTIFICATION

GEOCRES No.___407i€~ 3¢
DIST. __| REGION

W.P. No.___[72-€5-0]

Al

—
e e )
( (/) £ q

CONT. No.

W. O. No.

STR. SITE No.

HWY. No. 402

LOCATION M 05& %ALOZ ﬂ O [ _,

/ o\,ﬂ&( C,)é CTLN ?J(QJ

- I 2
. - -

OVERSIZE DRAWINGS TO BE INCLUDED WITH THIS REPORT.

REMARKS:




JoT 16-8 wi® 29-62 (F>
27 WP 12z-6s.01 (F)

— 236 WP 2z ¢s-of FILT

~ 40 w fPi2z- CEo3d oy
CodT 75-27



r P IS - TS T
VAL FACAEN P R e

i Y

DEPARTMENT OF HIGHWAYSE OMTARIC o . _ "f
MEMUORANDLUIM o 7 iCi

GEOCRES No,

.Ta' Mr., P. R. Davi Sy : From: Foundation Scot iOﬂ,
Bridge Engineer, Paterials & Testing Office,
Bridge Office, Hoom 107, Lab. Bldg,..
CAdmin. Blda.
ArTenTioN: Mr. S, McCombie D ave: A[.)l"il 21, 19?0

@W Qﬁw ;ﬁ,,ﬁ ng

Clur Fue Ree. In reErLy 1o J M%Y 4' 1§?U ——

Sumaery: : g’f\,@gév%

UNDATION INVESTIGATIOLK REPORT .
For 20,21, 27,25 3o
The Proposed Approaches
In the Vicinlty of HMHodeland doad
Interchange -~ CL,A H. #402
Twp of Barnia, Co, of Lambton
strict No. 1 (Chatham, Ont.)

w.J. 69111 e W,P, 122-65-01
" Attached, we arc forwarding to you our detailed
' feundation investigation report on the subsoil conditlons

existing at the above structure slite.

We believe that the factual data and reconnendations
contained therein, will prove adequate for your design
requireménts. Should additional information be required,

please feecl free to contzcl our Office,

. . ":’«A:,,émv &7

’ v LT B it
AGS/ldeT : : AggG. Stermac /
Attach., : PRINCIPAL FOUNDATION ZNGLNEER

"ee ! Megsres, B, H, Davis
He A, Troegaskes
D, W, Farren
W. Zonnenberg
F, C. Broun
A, P. Watt (2)
J. BRoy

‘ BE. A. Singhb ‘
- _ .

Foundations Fil
i Gen. fiiec

L



TABLE OF CONTENTS

INTRODUCTION.

DEsCRIPT

FIELD AND LABORATORY INVAESTIGATION PROCZDURIS.

S501L WYP

ION OF THE SITI.

55 AND SOIL

L.,1) General,

CONDITIONG:

L,2) Silty Sand to Sand.

4.3) Organic Silt and Clay,

L, LY Groundwater Conditions.,

DISCUSST

ON AND RBZCOMMENDATIONS,

MISCELLANEQUS -



FOUNDATION INVASTIGATION REPORT
For
The Proposed Approaches
In thz Vieinity of HModeland Road
Interchange -- CJ.A.H. #7402
Twp. of farnia, Co, of Lambtou
District No. 1 (Chathum, Ont.)
Wed., 69-7-119 -~ W.P. 122-65-0]

1. INTRODUCTION:

During the routine soils investlgation in the vicinity
of the proposed MNodcland Road and C,A.H. #402 Interchange, decp
deposits of orgznic material were discovered at locations whore
embankments were to be constructed. [Followlng this discovery, a
discusslon was held belween the Foundatlon Scelion and tns
Regional Materials Ingineecr, and 1t was decided that additional
decp borings were nzeded to debtermince accurately the lateral anid
vertical extent of the organic deposit, and also the sgoll

propaerties,

The additionzl borings were carricd out jolntly by
the Foundation Scctlon and the Regional So0il Saction. Presented
in this report, sre the results of the field investigatlion,
together with recommendations pertaining to the design of the

proposed approach embankments,

2-

The site of the propozed agpproach embanikments 1s
situated in the dastern oubskirts of the City of Sarnia, aporoX.
0. miles North of the existing Hwy. 4402,

The area iavestigated 1s flat and cultivated
farmland.

Phyaslographically, the site is locabted in the region

referrcd Lo as the Huron Fringo.

L I
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3. FISLD AND LABORATORY INVASTIGATION PROCEDURES :

A total of 21 sempled boreholes and 18 dynamic cone
penetration tests were carried out hy the Foundation Secliocon
during the course of the field work. DBoring was achiwed by
mezns of continuous (light suger machines adapted for soll

sampling purposes,

During the field work, 'dislurbed' samples were
obtaincd by means of a slandard split-spoon sampler; the
encergy uced in driving it, conformed to the reguirements of Uhec

Standard Penetration Test,

"Undigturbed!' samples were recovered uslag 2-inch 1.D,
Shelby tubves, whicn were pushed into the soil hydraulically, or
by hand. Where poss ible, field vane tests were carried out at

elevations 12 inches below sample depths.

Dynamic cone penetration tests were carried out adjacent
to somz boreholes and, also, at six other locations., Driving
enzrpgy to advance the cone was 350 ft.-1bs, per blow, The
boreholes were surveyed in the field by personnel from London
Region Bngilncering Surveys Section. The locatlons and elevations
of the borings (including those carried out by the Solls Seetion,
whoere depth of orgunics exceeded 5 ft.), are shown ou Drawing No.

69-F-1194, which accompanics this report,

A1l samples were visually examlned and classified at
the site as well as in the laboratory. Following this inﬁpection,
laboratory tests were carried out on selected samples to determine

+.

the following physlcal propevtics:

Atterberg Limlts (oven and air-dricd)
Moisture Content

Graln-slize Distribution

Organic Content

Undrainsd Shoar Strepnath

Bulk Dezneity

The test results are summarl ged on -the Hecord of

Borehole sheets contained in the Appendix of this raport,

LS
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. BOIL 1Y 5071, COMDITIO

L,1)

An extensive deposit of organic seoil was found to
overlie the terrain traversed by the proposed Hwy. #402 hetween
approximate Sta, 60400 and Sta, 85400 . 4 similar deposit was
found to extend between Sta, 411400 and Sta. 437400 on lodeland
Road,

The depth of organics varies greatly Crom a minimum
of 5 ft, to a mavipum of about 30 ft. At some locations the
organic so0il is overlain by up to 10 {t., of sand, and al other
locations=, sand layers of varying thickness are contained within

the organic deposits,

Reference should be made to Drawing No. 69-F-1194,
wherc the horizontal and vertical extent of the organic deposit
iz ploited. Borelogs for the 21 holes carried out by the

Poundation Section are included in the RHeport AppondlXx.

L.2) Silty Sand to Sand:

This stra Luﬂ was encountered in the following borcholes
immediately below the topsoil: #100, #102, 7105, #108, #110,
#111 and #208. The depth was found to vary betweon I and 23 It.
The material in the deposit consiste mainly of sand and silt
with tracse of clay,. Thé natural meisture content ranges {rom
127 to 30,4, Based on the Standard Penctration Test, the relatlive

density may be desgcribed as very loosse to compsct.
J [

h,3) Orgenic Silt and Clay:

This material was Tound to cover a large area iu the
vicinity of proposed Modeland Road Interchange., The lateral aul
vertical extent of the deoposit 1s shown on the above pentioned
drawing. In gencral, the thickness was found Lo vary betwecen

5 and 30 ft,

The overall deposit is nade up of layers of organice

silt, organic cliny, silty fine sand with decayed and undecayed

L



L, SQIL_TYPES AND SOII. COMD (contid.) ...

4.3) Opganic Silt end Clay: (coni'd.) ...

organic substances and occaslonally black-coloured, very soflt
peat. The thickness of the individual layers ranged from a
few inchss to 30 [t,

Although the consistency of the organlc silts and clays
is in general soft, a fairly widez scatter of results of undralined
shear strenzih measurements was obtained, ranging from a low of
about 200 p.s,.f. to a high of about 200 p.s.f. For desigu
purposes, however, it may be assumped thatl the upper 18 {t., of
the deposit has an average shear streugth of 50O p.s.f., whilst

below this level, the average is about 700 p.s.f

The natural molsture content is in genecral, in cXcess
60%.

The physical properties of the overall deposit are
plotted on the Record of Borehole sheets contalnced in the
Appendix. It is pointed out, however, that the major portion
of the organic material exhibits very low shear strenglh upou

remoulding,

h,h) Groundwater Conditions:

The groundwater level was found to bz at or slightly

below the ground surface, during the fleld lnvestigation.

5, DISCUSSION &N RECONMaNDAPIONS:

1t is proposcd to construct agproach cmwbanxments at fthe
interscction of the propoced new Iwy. #402 and MNodelsud Iload.
The raximum height of the il1) wiil be in Llhe order of 26 .

above the existing eground level,

The subsoil at the gite was found teo copsist of

irregular deposite of organic material and sand, up to 30 ft.

in thickness., Groundwater ilevel was al or olightly below the ground
[ &

S -
suriaceae,

* & r T ® 7



5. DISCUSSION AN RECQI

NG 2 (conttd ) e

There are two maln problems to be overcome on this
project due to the presence of the organic soil., The first is
stability of the embankuents, and the sccond ig the settlement
which will occur under the embanXmenis. The problem of c¢mbankment
stability can be solved by excavaling all or part of the orgaulc
soil and replacing this material with sultable granular fi1l.

The problem of sstilements can bz minimized, 1f not completely
solved, by surcharging those portions of the fill where the
organic so0il has not been completely excavated. Following,
therefore, are our recommendations relating to the construction

of the proposed Hwy. #402 and Modeland Rd.

(1) Excavate all organic soill and replace with
suitable granular up to about 3 Tt, above water level, and
snitable earth i1l above that level. If this trecatment 1s

carried out, there should be no stability or seltilement probloms,
s P

(2) rixecavate all organic s01l where 1f occurs down
to a depth of about 18 ft. and replace with rill material as
in (1). At those areas where organlc soil still remains in
placo, the i1l should be surcharged with a minimam of 3 ft. of
soil, and a2 maximum of sbout & ft, over the deecpest remaialng
deposits. It will be accessary to observe, by means of settle~
ment plates, the performance of the ill so that the apprOQTiﬂte
duration of time of surcharazing caun be détermined, It is belicved
that a periocd of fime not less Lhan 1 year will be reguired.
If the forcgoing treatment is carried out, it is beligved that
stability provlems will be solved, and that settlement probleums

will be reduced to an acceptable level.

Figure Mo, 1, on the Tolleowing page, shows the
’ s ¢ PAEY s

details of execavation and backfilling for Cases (1) and (2).

“ T F &0
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DISCUSHION AND RECOMMANDATIONS: (cont'd.) ...

5.

ORIGINAL _ GROUND
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Fig, No. 1

Stability analyses carried out in terms of total
stresses, indicate that the proposed highway empankments
Will be stable if the above described recommendztlons arec
carried out,

o .

It may be advantagcous to adjusl the present line

of iwy. #7402 to avoid the decper organic deposits on the

North side,
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O, MISCELLANIOUS:

The field investigation was carried out during the
eriod December 11 - 19, 1969, undcer the supervision of Messrs,
p ’ s p

1

P, Payer and A. Prakash, Project Foundation Engineers,

Egulpment was owned and operated by Dominion Soil

Investigation Limited, and G. Wimpey (Canada) Limited.

This report was written by lr. P. Payer, and revicwad

by Mr. K. G. Selby, Supervising Foundatlon Bnzineer,

April, 1970
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FORM OB-MT-~ 126 {REV 1969)

OFFICE REPORT ON SOIL EXPLORATION

; DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE
Heln 69-F~119

e

LOCATION

RECORD OF BOREHOLE
Fuy. LO2

. 100

ORIGINATED BY

FOUNDATION

SECTION

Cowe 1e2-63-01 BORING DATE  December 11, 1969 COMPLED BY COR—— —
| DATUM _ Geodetic SOREHOLE TYPE Cont. Flight Auper CHECKED BY .7 .
: SOl PROFILE A DI DYNAMIC PENETRATION 2ESISTANCE LIQUID LAAIT e Wy :
SO PROFEE SEMPLES 1 L |BLOWS/FOCT PLASTIC LIMIT ——ws 1 o
oL B ol SRR TR - : =%
: =1 21 &8 1 91 1 O UNCONFINED + FIELD vANE “ o
i LE S0 > 21 F 1 g gQuICK TRIAXIAL X LAB. VANE WATER CONT Y “r !
2 o Z oo Ay A MNATER COMNTENT % 7 i
Sp S & B , oo 2000 25 50 75 b elopsa McL
: B i ; t H ¥ H H : i = :
0.0{ 811ty sand to sand, | : 55 i f | i
'some clay & organice. . oS00 j | | ’ %
| SIS S SR— ; ; é ! ! : i
_/ o2 T P o : : %
578, Loose o[3ss L st b : 0 L1 b9 10!
10-9 organic si1t, clay LT, B S I PO O e L 98
N ) P |
- Layers of peat and » ! : #1.7 ; ! i

& ™ T

sand

2

570 Q

96

I~ 7SS TS |
| Soft to stiff ~ 1.9
o L8 T B !
: P H : H ! H N £
' : N : L+ 3.0 3 :
560.9 ENICRE R T R A
27.5 End of Borehole 5601 : %
i
: { :
i




FORM 054;\?»‘ (REV. 1969} QFFICE REPORT ON 501 EXPLORATION

®

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 12 EQOUNDATION SECTION

JOB _ 69~F-119 LOCATION ___ Sta. 67 +00 ¢ Hwy. 402 ORIGINATED BY _ AP
wp _ 122-65-01 _ BORNG DATE _ December 12, 1969 , COMPILED BY PP

DATUM _ Geodetde = BOREHOLE TYPE Cont. ¥light Auger = CHECKED BY mw/ff..‘uw,_
SOt BROE] . DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e W
SN i 5
__50IL PROFILE AMPLES | w |BLOWS/FOOT PLASTIC LIMIT——w, -
: = ‘ ; 2 = , : : § WATER COMTENT-—— o
t P ; i g = : . . et
. ; S § L S ISHEAR STRENGIH RS F Wy w . 52| REMARKS
Ret¥ NESCRIBTION =l 20 a1 0 UNCONEINED + FIELD VANE ' ' S
i :?»; m 7 f I ER N % f > 1 ® QUICK TRIAXIAL x (AB VANE © NATER CONTENT %, Y
£89.6| _CGround Level R , 1o o0 B %0 5 porlorsasix
0.0:  Topsoil P : % g‘ | i -
- ! ! ; i : ' !
'Silty sand, traces of | 1 T8 T8 | a

. clay & organics T *H_w . . |
580.6. Loose pop2orss L a
8.0! : .t ; ’ :

+2.1§i

0 82 16 2

Organie silt,
clay
Layers of sand

510 9 - o

 Soft to stiff

0. 5 Glayey silt /// o :

L557.1 /ABISS T2 4L b

| 31.5  End of Borehole |
i l 550 i
i , ; ! ] i
| -‘
|

"
L e A, HERLE




FORM OB-MT- 126 (REV. 1969}

OFFICE REPORT ON SOl EXPLORATION

®

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE
Jo8 __ 69-F-119

LOCATION

RECORD OF BOREHOLE No. 102
Sta. 68 + 00 ¢ Hwy. hoz /

ORIGINATED 8y  F

FOUNDATION SECTION

“some clay

[95]
i
w

580. Loose
8

> Organic silt, clay |~

i
H
i oA
i

?L&yers of peat and V.
. sand

2&.5; End of Borehole

T
I
i

I [
! 1

- Soft to firm o~
| 56L.5+Clayey s41t—=hard

i
i
i

WP 122-65-01 BORING DATE _ December 15, 1969  COMPLED BY P
DATUM _ Geodetic BOREHOLE TyPE Cont. Flight Auger -~ CHECKED 8Y o 7 ~
<O , TDYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT e W,
i 1 IQ 1 i Sﬁ =3 e [RANE A ¢ 1 ! LHD L?!\l"%? i 3
QI PROFILE EMPLES w | BLOWS/ FOOT PLASTIC LIMIT ———w, .
L5 1 LS 2 ; i WATER CONTENT—— v
I | | Y {SHEAR STRENGTH oS F. s w " D21 REMARKS |
ELEY. | . , et =S EVIR N A , % 2ol RE i
it DESCRIPTION g - Y] ) 2 UNUONFINED + FIELD YANE £ .
DEPTHI [t D] Z g > 1 @ QUICK TRIAXIAL % LAB. VANE NATER CONTENT % | ¥
| ; =Lz T 91 2 | 50 " |
1 589.0.  Ground Level (v % | @™ - 1000 . 2000 § 2; Sf) ?_5 PCEIGR SASYCLE
0.0 | ‘ ; . = 1
/Silty fine sand with §

H H
; ; ! : ;
. : P :
; : : o . i
4 . i H H H
R : ! i pet : : i :
: ; 2 : i H : O H H
: ! A - : : ! i
5 .8 | 5 ; : i
L i .o i
5§ ™ | ™M 570 : : i by : i :
i ; : ; ! ; < : 1
! H ; i : : 4 3 §
; 1 : i i H : H i £ H
: : : ; ! : : : X i i
: . : ; f : : H :
- SN, o8, < ST o L b S N — 3 = z
. : : | : : i :
: s B H . . : b
| . ; : :
i ! : i H
; : ; : : :
560 F ; - - i i i
i : : : H
; 5 H - 2 :
i H : : # H
; ! :
H : : H .
H B Z H
; : ; :
i N 3 E >
: i : H H
: | b H p
i | ' i H
: i 5 H
i H 1
: ;
H i i i H
i H :
i : :
: : H
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FORM OB-MT- 126 {REV. 1949) OFFICE REPORT ON S0 EXPLORATION

DEPARTMENT OF HIGHWAYS~ ONTARIC

MATERIALS & TESTING OFFICE RECORD OF BOREHCLE No. 103 EOUNDATION SECTION
JOB  69-F-119 LOCATION  Sta, 68 + 00 150" Lt. Fwy. LO2 ORIGINATED 8Y AP

WP 122-65-01 _ BORING DATE December 12, 1969 COMPILED BY .

DATUM _ Oeodetic  BOREHMOLE 7vPt Cont. Flight Auger . CHECKED BY o
H H g : i t ; : 7
; SOUL PROIFILE {‘AMP = : DYNAMIC PENETRATION  RESISTANCE PIOHD LIAIT e W 3; ]
: OIL PROFLE Eg; = w | BLOWS/ FOOT - PLASTIC LIMIT —— w, [
5 R , , 7 ; WATER CONTENT-—— C e
: i I ; : AT o ; o
e SESCRIPTION L= S8 ' O UNCOMFINED ¥ FIELD  WAME I
,,tP?r-is o ”Z:: i % i i & GUITE TRIAXIAL . LABR.  VANE WATER CONMTENT %, }f *
; 588.4 Ground Level P s o . loo0 2000 25 50 75 s FlorsasicL
i~ ; : : ;
04 o L sl X
. Organic silt, clay, ~.[1 /85 &5 i f — : -
- s N R | |
| L2 88 Lk <8 '
: ; %/V-"/M : O f o A ; ;
P H6.0
| sand s RO : ’
el S : :: ; : o ; 1y
~ , +:5.0
o L +
"’N S60 +:5.0 %
556. 9m¢mm“TaT 8 85 61 ‘ ?
31. 5 End of Borehole !
’ 550 ?’*‘“w« »a., [ ? I ‘ ,: : é ;
; i
! : : :
i i 3
i i H i i
|
‘ . i : :
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TORM OB»MT‘& {REV. 19691

QFFICE REPOR?N SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE
Jjos _ 69-F-119

RECORD OF BOREHOLE

LOCATION Hwy. LO2

WP 122-£5-01

COMPILED BY

DATUM _ Geodetic

ORIGINATED 8Y

FOUNDATION SECTION

CHECKED 8Y

DYNAMIC PEMETRATION  RESISTANCE

gzzé«i?a%f BLOWS / FCOT

i

H

LIQUID LIMHT o W
PLASTIC LIMIT o wy
WATER CONTENT——

P

SHEAR STRENGIH PSS F

O UNCONFINED + FIELD
# QUICY TRIAXIAL # O LABR

1000 2000

A

H

SCALE

YANE
VANE

BLOWS / FOOT

O
DESCRIPTION Ly
<
i

NUMBER
RN

ELEWV,

Ground Level

e

W ¥y

25 50
i

WATER CONTENT %, 1

REMARKS

L
S

Organie silt

85

75

; %
H © :

i

o

Layers of silty

580

i sand

;

570

Very soft to firm  ~_,

JGR.SA SIXC

i . I e B T T {
e T f + H i i
: 6 Td : '; % ; i
i : ; : i 8]
U I +87.5 | 98
i : ' . : , : i
AT TH L FH b | . .97
o~ ) S + 812.0; :
ol s . | S R
. [~ e | % : i
| 556,9 ciayey silt—hard- 8 .ss 73 ] e é i :
31.5 End of Borehole :
L : :
‘ : i ! - H ! :
o % |
550 i
% % : 5 ’f
| i ; ;



SORM O OB-MT- 126 [REV. 1969} QFFICE REPORT ON SO EXPLORATION

CEPARTMENT OF HIGHWAYS- ONTARIO

RECORD OF BOREHOLE No. 103 FOUNDATION SECTION

MATERIALS & TESTING OFFICE
{ JOB_ 69-F-119 LOCATION ¢ Sta. 70 + 00 _ 150" Lt. Huy. Lo2 ORIGINATED 8y pp
WP 122-65-01 _ BORING DATE _ December 15, 1969  ~~~~~ ~  {OMPLED BY PP

oaTUM _ Geodelle A3OREHOLE TYPE Cont. Flight x’mger CHECKED BY e

50IL PROFILE SAMPLES | DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT o

W i BLOWS /S FOOT PLASTIC LIBMIT —— o,

£ s

1000 2000 25 S0 75

i H = _ e
8 < ; . 5 : WATER CONTENT—n P -
: fe : ! \J T © ) TS
ey g w : } by SHEAR STRENGIH PSR e e ,:f, :: i-% REMARKS
e ERIRER B QUICk TRIAXIAL - x LAB  VANE WATER CONTENT % y
Z o
f=a

ELE W

{m\ ]
¥t

03

'.IU

£

es

{4

ol

vy

-

i 589, 0 Ground Level

i i : H _

0.0 Sandy silt with traces
58g, 0 of clay.

7
&

3

1
k.0} s oy : z : i

. Organic silt, clay S ki } & ;

g N . 580 ! !
'Layers of sand C~¢ 3 .88 2 [ ; o

e i

: ~oll i8S 20

ol !

) o . 1 lo226810

SSRARRPRIRRVANTRUE SR SISV St

A e A

I~ +83.0 ; ,. i i ;
Lo i E [ S S S d i
Seft o . __ 570 : : i : H ] : :
b e T Td A : !
IO Coess3 | g
te % ’ '~ : ' ;
7 : ¥ ;
CF-EOE P 52,7 | (835
560.5 L~ ) 82 ‘
28.5 sand & gravel o 560 i e - B - % i
557.5 Dense et 8 SS L6 AN SO S U SIS SN S S S
31.5 End of Borehole 5 : : : : ; §
i : ‘ : : ! : :
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COCOBRM OB-MT- 126 (REV. 1949)

OFFICE REPORT ON SOIL EXPLORATION

i DEPARTMENT OF HIGHWAYS~ ONTARIO
| MATERIALS & TESTING OFFICE
| 0B _69-F-119
| WP 122-65-01
} Geodetic

DATUM

RECORD OF BOREHOLE
Bwy. L02

No. 107

ORIGINATED BY

COMPILED BY

FOUNDATION SECTION
PP

CHECKED 8Y .~

v - - DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT wy
: 2L P - S5A
e 2L PROFILE - 2AMPLES 1, |Blows/ FoOT PLASTIC LIMIT —— ws .
st 1 18] = { ! i 1 WATER CONTENT—— =
fo e 55 " & | |SHEAR STRENGTH PSF we w e 5;2? REMARKS
: SESCRIPTION =1 IR - | © UNCONFINED 4 FIELD VANE K “ 0
(UEPTH =l 20 ! g 2 | ® QUICK TRIAXIAL x LAB. YANE WATER CONTENT % y
5881 __Ground Level G I T 30 T pcrlevsasic
i 0.0 Clayey silt with A } j é % ; 587.0.X_
| some sand. )7 0=
3L stifs AL 85 15 o
©.0'Silty sand with some .. L, . | | o
-9, clay.  Compact e N
'5? Organic silt, clay o~ _5,-,4;“@“”225 S 078 1L 8
~L
‘ Layers of sand Tl 188 3 7o g
i e ; : ; : i
SR AN | i 5
Sof' e
: 17 8y | -4 ;
56% s I S °
.0 Cla ilt with some, ; i : : ; " :
200 Y raceol giaver | | 590 P 2 16 56 26
£ 556.9 Very stiff (/48 [ SS | 28 o |
31.5 End of Borehole ' : Lo ‘
550 e T
i } ; ! | ; i
!; i | ! !
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EORM cs-m.& (REY 1969)

4

OFFICE REPOR,\J SOIL EXPLORATION

®

DEPARTMENT QF HIGHWAYS- ONTARIO

MATERIALS &
jo8 __69-P-19

TESTING OFFICE

WP — 122fé5f01

patum _ Geodetic

LOCATION
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WP 122-65-01  BORING DATE _ December 18, 1969

DATUM  Geodetic ~  BOREHOLE TvPE Cone Test Only

_ ORIGINATED BY T
COMPILED BY

CHECKED BY

FOUNDATION SECTION

SOIL PROFILE SAMPLES | DYNAMIC PENETRATION  RESISTANCE

LIQUID LIMIT -

BLOWS / FOQT
! 20 Lo 60 80 100

i

¥

CHEAR STRENGIH PS.

O UNCONFINED + FIELD VANE
# GUICK TRIAXIAL ® AR JANE

STRAT PLOT

DESCRIPTION

(\M‘
T
e
-3
o

NUMBER
TYPE
BLOWS / FOOT]
ELEV. SCALE

588.5% Ground Level

- M

PLASTIC LIMIT —
WATER CONTENF——w

Wy

i

WATER CONTENT %

o BULK
w X pENSITY

o
o

REMARKS

g ; GR.SA 1. CL;
: : i ¥ i i ] ; H E
0.0 probably organic ; S ? : ; ]
i f [ g §_
material and cleyey : . : i ; | ; :
| 578.5. o st e
10.0. End of Cone Test ! "
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SORM OB-MT- 126 (REV. 1969) ' COFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIC -~
{ £ N OSECT
MATERIALS & TESTING OFFICE RECCRD OF BOREHOLE No. 208 SOUNDATION SECTION

08 69-F-119 LOCATION  Sta. 423 + 060 115' Lt. Modeland Rd. ORIGINATED BY pp

WP 122-65-01 BORING DATE  December 18, 1969 . ... <OMPLED 8y R S -
DATUM Beodetic _ BOREHOLE 7TYPE Cont. Flight Auger e oooHECKED BY -
<At ; S AMPLES | {DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
. 2RIL PROFILE , SAMPLE S L IBLOWS/ FODT e PLASTIC LIMIT———ws, 1 5
R - 20 Lo 6 80 100 WATER CONTENT——w bz !
s é : | ot F S ANT Ve : P55 )
i f ; g1 e 3 [SHEAR STRENGTH PS5 F o w .. 27 Remarks |
SESCRIPTION =1 2R 8 10 UNCONFINED © FIELD JANE ’ G
- R ; S o 2 = # U0 TRIAXIAL < LA, JANE MATER CONTENT %, § v

LEr oz T o9 s :

588 5 Ground Level ? B:w pCF

1000 2000 gS 50 75

“r*
1%
X3
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~ FORM OB-mT- 126 (REV. 196%)  OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE Neo. 207 FOUNDATION SECTION

JOB  69-F119 LOCATION _ Sta. 425 + 80 75' Lt. Modeland Rd. ) ORIGINATED 8y PP

WP 122-65-01 BORING DATE  December 18, 1969 COMPILED BY PP

DATUM __ Geodetic  goRreHOLE Tvpe Cont. Flight Auger CHECKED BY A

DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT ———
Vg FOPL PLASTIC LIMIT —r
20 ko 60 80 100 WATER CONTENT——

SHEAR STRENGTH PS5 F we o
O UNCONFINED + FIELD VANE ;

SOIL PROFILE SAMPLE

; H ¥ T

T

:

SRR, S

% e REMARKS

BULK
DENSITY

i
i
t
i

DESCRIPTION

TYPE

® GQUICK TRIAXIAL ¥ LAB. JANE | WATER CONTENT %
H 25 50

m_“‘<

ELev. SCALE

BLOWS / FQOT

NUMBER

588.5 Ground Level s

00 :{ E ; pC floR SASWCL
{Irgsnie clay, silt, Zf 1 T Pﬁ ; o b 108
gtayers of peat and E;Z g =5 2 280
sand E’E% 3 ‘I‘W; Pﬁ
s [ L ; M ]
~ s ’ |

Very soft to firm  ~~| . . 570

567.5. N
21.0 -Clayey silt with some —

‘sand and traces of /
s62.0 Eravel 7

26.5: End of Borehole Ll 560 . oot
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FORM OQB-MT- 126 (REY 1969)

~ OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

LOCATION
BORING DATE

BOREHOLE

TYPE

RECORD OF BOREHOLE No.

_Sta, 4oT + 80 75

&
L)(/_

Modeland Rd,

A3, 1969

ORIGINATED BY PP

FOUNDATION SECTION

COMPILED BY

CHECKED 8y

ol
28

PROFILE

DESCRIPTION

1 STRAT PLOTY

3

5AMPLES
T

H
i
|
;
H
i
H
i
i

MUMBER
BLOWS 7 FOOT

DYNAMIC PENETRATION  RESISTAMCE

BLOWS / FOCT
60 80 100

20 Lo €
SHEAR STRENGTH 25 F

G UNCOMFINED + FIELD VAMNE

JANE

ELtEv. SCALE

REMARKS

! # GUICK TRIAXIAL  x [AB WATER CONTENT % }z
oo . 1000 2000 25 50 75
ar o : LU LA > ol ; ) o
,53,; Ground Level : , - ; : , - . i PO FIGR SA S1.CL
: :
¢ 0.0 sandy silt ; ; i
: s ’, ; ? H
' traces of clay 1 .58 L ; ': ; [
582.0. Very loose 111 ' i
- . ; o2 88 130 Fo I
6.5 Clayey silt with some 5 530 § : : i
- ~sand and traces of /3 .85 28 i o | (2 26 L7 25,
: ! H ; - 3 § : £
] gravel / : : . ! : ! !
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13.5¢ PEnd of Borehole : ;o ; : : ! :
;
: ; i
" 570 : 3 ¥ :
i E 3% '%
] : j !
: : I
i
. ! : 3
. : : : i
i H X : 4 H 4 i
i ? ? : L
; : ; H i ! i
: ¢ ; : ; ;
! !




FORM OB-MT- 126 (REV 1949}

OFFICE REPORT ON SOIL

EXPLORATION

DEPARTMENT OQF HIGHWAYS- ONTARIO

MATERIALS &
JOB __69-F-119

WP 120-65-01

DATUM _ Geodetic

TESTING GOFFICE

LOCATION

BORING DATE _ December 18,
BOREHOLE TYPE Cone Tezst Only

RECORD OF BOREHOLE

Sta. 125 + 80 175' Lt,

No. 209
¥odeland Rd. N

W9

#

COMPILED BY _

£

FOUNDATION SECTION

ORIGINATED 8y PP

CHECKED 38y

PP

L
s
B

SOl PROFILE

SAMPLES

H

7y
Ik
M
o

DESCRIPTION

,
T
ey
e
X

STRAT PLOTY

BLOWS 7 FOOT,

MUMBER
TYPE

DYNAMIC PENETRATION

FESISTANCE

BLOWS / FOOT
20 Lo 60

80 100

i H

EiLev. SCALE

£ i
SHEAR STRENGTH PSF
* FiELD VANE

O UNCONFINED

& GUICK TRIAXIAL  x

LAB. VANE

CLOID LIMIT W,
PLASTIC LIMIT -,
WATER CONTENT——

Hp - Ay

L ——

REMAEKS

BULK
DENSITY

e e s A bt it o s

| WATER CONTENT % Y
©88,5  Ground Level : ? ) , PCEIGR SA S CL
| Probably organic i ;o 5
. material and layers | 1
: , z | : : :
: ; S !
cof 211t & silty elay | 5 Lt ; ;
: : : ) i : !
| i
’ | ;
i i : . . : g +
S ; f. ! !
: : - i : e i ;
| B O |
! i
560.8 : é :e * i i
|
27.7 End of Cone Test | .. 560 ; ; 3 ] 3
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OFFICE REPORT ON SOIL EXPLORATION

FORM DOB-MT- 126 [REY 19469]

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 210

JOB __ £€9-P~119 LOCATION  Sta, L27 + 80 175" Lt., Modeland Rd,
BORING DATE  December 19, 1969

ORIGINATED 8Y PP
COMPILED BY

THECKED

8y

FOUNDATION SECTION

‘3? . -

DYNAMIC PENETRATION
[ BLOWS / FOOT —

SAMPLES
a _1 PLASTIC

LIQUID DIMIT #

LIMIT —mee s

<P 0 s

ES wid
! i i . -
Lo ! PO 20 Lo 60 8p 100 CWATER CONTERT——w =
Do i [ s e LT A §
‘ e P , STRENGTH PS5 F . = B
. { _ &_: ?S § w i i oy SHEAR = RE MNEGT e 3 #;2 .... M‘;}*“N_MMH‘?J' ? - E RF MA&‘KS
=1 DESCRIPTION S NS N P 0 UNCONFINED = FIELD VANE : ‘ R
- ; =0 e P Aew T e : T :
Hs -~ ’2’5 i | % o & QuidY TRiAXIAL T LAR VANE WATER COMTENT % | ';g’
' 588.5 _ Ground Level 1t DR - N , : ; ‘ P CFIGRSASI CL
F - i
i 0.0 probably organic : : ! i :
‘ ' material ! ; : ! !
] - layers of sand and | | : :
' olayey ailt - S T A 430 ! ; ;
i : ; | i : ;
576.5. ;
12.0:  End of Cone Test ; ;
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FORM OB-MT- 126 [REV. 1969])

OFFICE REPORYT ON S0 EXFLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE
jog  69-F-119 LOCATION

RECORD OF BOREHOLE

WP, 122-65-01

DATUM BOREHOLE TvpE Cont. Flight Auger =~

ORIGINATED By  F
COMPILED BY

CHECKED BY M~

FOUNDATION SECTION
PP

] P N RESIET Ul - -
SOIL PROFILE 5 AMPLES DYNAMIC PENETRATICN  RESISTANCE LIQUID LiIMIT Wy
T H T I § 1] B{.Q\N%f O% 6 8 PLASTIC LIMIT ———w; e
! = 191 = 0 40 60 50 100 WATER CONTENT—— e
bal x4 [SHEAR STRENGIH PSF e » " P32 REMARKS
I 1 i ~ i e -
t.@.iié DESCRIPTION i i ’Z.L: Q1 5 | O UNCONENED o+ FIELD VANE ' © 5
DEPTH| e :23 N -5 S ® GuUICY TRIAXIAL % LAB  WANE NATER CONTENT %, ¥
: - . A T '
588.5. Ground Level s : @i . 1000 . 2000 , 25 50 75 PC.FIGR SA .51 CL
0.0 clayey silt with A | : ‘
 organics and sand. : z
1 8§ T ; : * ;
e — L | ? 580.7.%
: i ; : oS8O L I NS =
i Firm to stiff v : '[ :
576.5 2188 1 10, é !
! 12.0 Clayey silt with some: : S
- sand & traces of grav;’//‘ f S
572.0i 3 .88 ; 33 | f KO-t : j §
: ; : : !' : ! {
16.5: End of Borehole 570 e " S ; i
: i H E
: " B : % 3 4
] 1 !
| i
:
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'M': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
2 INCHES 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
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOLL., THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS S0IL8 ARE DESCRIBED
IN THE FOLLOWING TERMS : -

CONSISTENCY 'N' BLOWS/FT. ¢ LB./SQFT. DENSENESS N BLOWS 7 FT.
VERY SOFT 0 - 2 0 - 250 VERY LOOSE 0 -4
SOFT 2 - 4 250 - 500 LOOSE 4-10
FIRN 4 - 500 - 1000 COMPACT 10 - 30
STIFF B - 15 1000 - 2000 DENSE 30 - 50
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 50
HARD > 30 > 4000

TYPE OF SAMPLE

5.5, SPLIT SPOON T.W. THINWALL OPEN

W.S. WASHED SAMPLE TP THINWALL PISTON

S B. SCRAPER BUCKET SAMPLE 0.5 OESTERBERG SAMPLE
A.S. AUGER SAMPLE F.8 FOIL. SAMPLE

CS. CHUNK SAMPLE R.C. ROCK CORE

5T SLOTTED TUBE SAMPLE
P H. SAMPLE ADVANCED HYDRAULICALLY
P M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V. LABORATORY VANE
o UNDRAINED TRIAXIAL EV.  FIELD VANE
Qcu  CONSOLIDATED UNDRAINED TRIAXIAL ¢ CONSOLIDATION

Qd DRAINED TRIAXIAL ] SENSITIVITY
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ABBREVIATIONS USED IN THIS REPORT
S0iL_PROPERTIES GENERAL
UNIT WEIGHT OF SOiL (BULK DENSITY) T =3 1416
UNIT WEIGHT OF SOLID PARTICLES e BASE OF NATURAL LOGARITHMS 27183
UNIT WEIGHT OF WATER log,g or Ing NATURAL LOGARITHM OF @
UNIT DRY WEIGHT OF SOIL (DRY DENSITY) 00,0 OR |0G @  LOGARITHMM OF O TO BASE 10
UNIT WEIGHT OF SUBMERGED SOIL t TIME
T ACCELERATION DUE TO GRAVITY
SPECIFIC GRAVITY OF SOLID PARTICLES G » —L 9
L™ % VOLUME
VOID RATIO w WEIGHT
POROSITY M MOMENT
WATER CONTENT F FACTOR OF SAFETY
DEGREE OF SATURATION
LiQuiD LiMIT
STRESS AND STRAIN
PLASTIC LIMIT -
PLASTICITY INDEX u PORE PRESSURE
SHRINKAGE LIMIT o NORMAL STRESS
- o NORMAL EFFECTIVE STRESS (& IS ALSO USED
LIQUIDITY NDEX « WP ( )
P ¥ SHEAR STRESS
- £ LINEAR STRAIN
CONSISTENCY INDEX » bW
|P v SHEAR STRAIN
VOID RATIO IN LOOSEST STATE v POISSON'S RATIO (|4 IS ALSO USED)
VOID RATIO IN DENSEST STATE E MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
€ max ~ & G MODULUS OF SHEAR DEFORMATION
DENSITY INDEX =
max ~ € min K MODULUS OF COMPRESSIBILITY
RELATIVE DENSITY D, 15 ALSO uSED u! COEFFICIENT OF VISCOSITY
HYDRAULIC HEAD OR POTENTIAL
RATE OF RGE
OF Discha EARTH PRESSURE
VELOCITY OF FLOW
HYDRAULIC GRADIENT d DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
COEFFICIENT OF PERMEABILITY OF PRESSURE
SEEPAGE FORCE PER UNIT VOLUME 3 ANGLE OF WALL FRICTION
K DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
~ Qe
COEFFICIENT OF VOLUME CHANGE = T )20 SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STHESS
ON WALLS
COEFFICIENT OF CONSOLIDATION :
Ko COEFFICIENT OF EARTH PRESSURE AT REST
COMPRESSION INDEX » — D8
Alog,, &
t FOUNDATIONS
TIME FACTOR = f«&&-« ( d, DRAINAGE PATH ) Sl
8 BREADTH OF FOUNDATION
DEGREE OF CONSOLIDATION
L LENGTH OF FOUNDATION
SHEAR STRENGTH
¥ DEPTH OF FOUNDATION BENEATH GROUND
EFFECTIVE COMESION
INTERCEPT IN TERMS OF N DIMENSIONLESS COEFFICIENT USED WITM A SUFFIX APPLYING
EFFECTIVE STRESS TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
EFFECTIVE ANGLE OF L X FORMULA FOR BEARING CAPACITY
SHEARING RESISTANCE, | Ty« c' + O tan ¢
OR FRICTION Ky MODULUS OF SUBGRADE REACTION
APPARENT COMESION
IN TERMS OF
. APPARENT ANGLE OF TOTAL STRESS SLOPES
SHEARING RESISTANCE, " +otany ——
= Cy
OR FRICTION H VERTICAL HEIGHT OF SLOPE
COEFFICIENT OF FRICTION D DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
SENSITIVITY

ANGLE OF SLOPE TO HORIZONTAL
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