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3. PIBLD AND LABORBATORY INVZSTIGATIONS:
h

Sowe Tour samplied bore

[l
oy
o]
4]
o
}1
&
ot
o
H

existing bridge at the upstresn side, B.H.-8 #3 and L were
located downstream and were intended to reveal soil conditions
at the site of the proposed Bail structure for the temporary

ey
tour as well as for the new permanent structure.
rt

ja
2

asken by means of & conven-
tional diamond ri 1
gccount of the het
density of the s~ils o
carried out. Standsz

&_

1%

to conventionzsl

core szamples

b
in the laboratory soil
e

samples were recorded and identifled using
some simple tests. Further laboratory tests of Atterberg limits,
natural moisture content and grain size analysis were implemented

ximate 2 foot thick organic topsoil =

g oX
mizture of clayey silt with sand and gravel (glacizal till) deposit
was found, which in turn was underlzin by shale bedrosk., Since
the topsoil has no engineering significance and will be excavatsd
et the footinge anyway no further comments are given.
A briefl description of the glacial ti1l znd the bedroc

cont'd./3
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L, SOIL COMDITIOCHS: (cont'd:s) ...

cous mixture of claj with sand and

oravel
R

4,72) Hetsrogen L
riying the topsoil a heterogeneous nixture
of clayey 811t with sand and gravel was encountered in
ol

¢. The unsorted nature of the soil and t}

e

[

:ho
very high de

]

rree of overconsclidaticn are indicative ©
in of the de it. Grain size z2nalysis

grain sizes witnlq
1

he consiskdnr§ of
be specified as hard whereas the relative density of ih
granular portion is very denss. The f3 o

of the till were observ
an average plastic limit of 167 a i
Tne natural moisture content of the sampl
lower than the plastice o
consolidated state of the materia

4.3) Bedrock:

¢ thick overhurde

5 co 11 r
ek, the surface of whnilch wes obssrved fo bz st
7 a

e 1-572 feel in B.H.-5 7 2, 3 and 4., In B.H. #1
the rock surface was found somewhat deeper, however no
diamond drilling was carried ouf at this location,

Some five feet thickuness of the rock was proved

by dizmond drilling and the corss were examined by = D.H.C,

ist., The bedrock was classified to be red shs
s )
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The field work and preparstion of the report
was carried out by lir. T. Vanvari, enginsering student
during the period from the 8th tn 18th of July 1969.

The d&rilling egulpment used was owned and

Ltg.

The entire project was under
Mr. K.G. Selby, Supsrvising Foundatlon Ing
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FORM OB-MT- 126 {REV 1969)  OFFICE REPORT ‘O:NVSO'!L EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS & TESTING OQFFICE

JOB  69-F-B OCATION  Sta, 306 + 03 23.5' Lt.
wp  132-65  BORING DATE  July 16, 17, 18, 21, 1969

DATUM  Geodebie . ... .. BOREHOLE TYPE Washboring - Dismond Drill

RECORD OF BOREHOLE No.1

ORIGINATED BY
COMPILED By

CHECKED BY 44

FOUNDATION SECTION

My

M

S P Al = w (BLOWS S FQOT
2 =S T R 20 Lo &0 G0 100
3 Py CY 0w TSHEAR STRENGTH PSE
ELEV | BT
"'”“""“] DESCRIPTION e S O UNCONEINED = FIELD VANE
DEPTH Pol B (:f»)% 5 ® QUICK TRIAXIAL = LAB. VANME
-1 7 o
2 e &H 0 w

LIQUID LIMIT - e W
PLASTIC LIMIT e wy
NATER CONTENT-——

*
W w A ":‘
b rsms e e cnoee 2]

DEMSITY

WATER CONTENT ®% v

10 20 30 ¢

et e

REMARKS

GR.SA ST CL.

609.9'  Ground Level - i

607.0! _Topsotl .
2. : i

; O T

i

Het. mix. of elayey Dot '

silt, sand & gravel - o\ gl 4 |

: ™11 p) ~‘> WI_—g_.gS__.;_l—%_ : ’ o] —— E

Hord & V. Dense vﬁ_%ﬁ&é 65 fék " 1

: Cel ;

7 -G WEA;—._:SE‘;BSZB“ 580 o M - [ {

¢ |

R — |

: 1 10 85 285 : i !

569-9 ! 's' ) S?o e e ]

h0.0 . End of Borehole

i o s St S e S

h? 36 { 17)i

i

Proma

N2 32 45 11

6 15 59 20




FORM OB-MT- 126 (REV. 1969)

OFFICE REPORL.ON SOl

EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

JO0B _ 69-F-5L LOCATION _

Sta. 306 + 83

RECORD OF BOREHOLE

(30,7 Lb.

FOUNDATION

ORIGIMATED 8Y

My

SECTION

wp  132-65 BORING DATE  July 10, 11, 1969 _ COMPHED BY MY N
DATUM  Geodetic  30REHOLE TYPE Washboring - Diamond Drill CHECKED BY A _m
DYNAMIC PENETRATION PESISTANCE LIQUID LIMIT -y
e S0n ,A.?_?,QﬂLEM,.A.._g,.,;T ] f%.’*:‘fitéit_ w (BLOWS / FOOT o e s U DU ASTIC UMIT w. -
= | Lo 2 20 1o 60 80 100 WATER CONTENT—— oy
L a3 . E | Y ISHEAR STRENGTH P5F A 25 REMARKE
LEV j DESCRIPTION ;o= %lf a v O UNCONFNED + FIELD VANE ! ’ )
DEFTH : S =8 B g z ® QUICK TRIAXIAL % LAB  VAME CWATER CONTENT 2 ¥ | ¥ HEAD
96,9 Ground Level R ( 5 ‘ * 10 20 30 pCelor saS
T puse ; - ; : f 1 ;
59,9 Topsoil % N ,
e P S S | ! !
20 ,;l» g8 1_31”9:: ! ’ ot |
‘ el 285 1200 590k I -7 ¢ S
o3 ssIesA
i e
+ Het, mix. of ¢lg . I
AR S 1NV °
. 811%, sand & gravel - o . - ;
{ LB T8I i 19 36 Lo 5
ti11 580 : r——— §
H : ]
Very dense N : :
i TS 6/ . b |
> i U Encountered
571.4 T —— — oSS 9B /6y 0 N i
25.5 Bedrock ] 570 F et e e B —
Calcareous Shale BX P
565.8 S @
31.1: ®nd of Borehole ;
: : 560 b e S
f | i |




FORM OB-MT -

6 (REV. 1969) OFFICE REPORT&N SOIL  EXPLORATION

OEPARTMENT OF MHIGHWAYS- QNTARIO

MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.3

FOUNDATION SECTION

JOB  69-F=Sh  |OCATION  Sta. 306 + 73 26.6' Rt. __ ORIGINATED BY MV
WP 132-65 ~ BORING DATE  July 8, 9, 1969 - _ COMPRED 8Y My
patum  Geodetde  gOREHOLE TYPe Washboring - Diamond Dr'ill O OUMECKED BY AL _
< . DYNAMIC PENETRATION RESISTAMCE LIQUID LiMiT - ‘ i
- CSOIL PROFILE ] SAM LE;;::_ u | BLOWS/ rocir PLASTIC LIMIT - = we - ;
5 ; POz 60 80 100 WATER CONTENT--— .=
Pt o= 9 by CHEAR STRENGTH P F. wo w . S Z1 REMARKS
ELEY o - § w | >0~ Uo unconrmeo + FIELD VANE A © 34
s [ o | . WK i 4 L A N
DEPTH DESCRIPTION 2 %t Z‘: i i i ® QUICK TRIAXIAL  x LAB. VANE WATER CONYENT %, }/
597.6  Ground Level R I 10 20 30 pCFloRSASLCL
295.6 Topsoil A ' = E
R R
' g I A7)
,‘,, S 101 550 : : — P8 39 30 3§
f 13 s 10078 v oo ;
Het mix. of elayey Lo T TTRS ROZEY ‘ ' : |
§ilt, sand & gravel - o} 58868 ’ E E
T411 e .. 580 - < et
[ 2 S S — ; : i
Very dense o ~'-§-.-;~SS~»10?1’§" ‘ G | ?0 36 27 753
. : i ‘ : ¢ i ;
0 . { ; :
e e B I ¥ . ! | !
§ = W/’”’ A : i
570 % Bedrock - Cglcgreous Z721 %5 3% - 520 2 i ) |
: ; : | i i : H
27.5 . Enc of Borehole : ; ! 'f § ;
| | oo i
% o |
f 560 ? : - -




FORM OB-MT- 126 (REV. 1969] ‘ OFFICE REPORT_ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECQRD OF BOREHQLE No. 4 FOUNDATION SECTION

JOB  69-F~Bl  LOCATION  Sta. 306 + 18 27.8' Rm%, ORIGINATED BY  wy

WP 132-65  _ SORING DATE__ July 1k, 18, 1969 . . COMPILED BY ]
OATUM ~ Geodetie _ BOREHOLE TYPE Washboring - Diamond Driil . o WHECKED 8Y -

2 , i DYNAMIC PENETRATIOM RESISTANCE LIQUID LIMIT —rmee Wy
- SO PROFILE ] SAMFLES | 1BLOWS/FOOT ——m PLASTIC LIMIT — - w, -
L= [ ol g 20 Lo 60 B0 190 WATER CONTENT-—— w =
] EE1 2| U [SHEAR STRENGIH PSF we w W S21 rEmMARKS
~ [N S -
ELEV 3 1PTION Lo mz a P O UNCONFINED + FIELD VANE ) > ] @ ?:
s DESCRIPTIO S B <
DEPTHI ) = B Z | ® QUICK TRIAXIAL  x LAB. VANE WATER CONTENT % Y
“an & Lo Z i . 9 ) o lO ol 4] . f -
597.5° Ground Level %‘ﬂ i i@ §?ln ; L , _ : E “P 3‘ PO FIGR SA Sy CL
595.5_ Topsoil = {> R
2.0 to' 5 iT i
: o . — f | 1 817 67 8
é 112 158 e 590 A ! ——— i 17 o7
?et' mix. of clayey |2 3 , E : 136/12%
%ilt, sand & gravel - b3 88 158 : | | ‘ 3
! @ R T S : :
: 7111 L LTSS L ‘ : : o
% Hord & V. Dense O ZEJ:{:S&‘Q' " ) :
' [ . 580 :
o B S8 16076" ; : ; o {1337 k1 9
D : :
572.0 . ,__,_.,“,,,@-Aif,;;:z.-::;sssiggﬁsn ' , ( ,
25.5 Bedrock =iz 8 : BP0b S
47.n Calcareous Shale ? BX ; | - f

30.5 FEnd of Borehele ! : \ ' é

b ¥

1 H

; ] g

: : . : : :

56¢ B - ' i

| : ' |

{ } i
i i
i
!
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: ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

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

12 INCHES INTO THE SUBSQIL, DRIVEN BY MEANS OF A (40 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 SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
N THE FOLLOWING TERMS: -

CONSISTENCY N BLOWS/FT. ¢ LB./SQ.FT DENSENESS ‘W BLOWS / FT.
VERY SOFT g -2 o - 250 VERY LOOSE o -4

. . SOFY 2 -4 250 - 500 LODSE 4 - 10

; FiRM 4 -8 500 - 1000 COMPACT 16 - 30

; STIFF 8 - 15 00 - 2000 DENSE 30 - 50
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 50

HARD > 30 > 4000

TYPE OF SAMPLE

S.8. SRPLIT SPFOON T W THINWALL OPEN
ws WASHED SawALE TP THINWALL PISTON
S.B SCRAPER BUCKEY SAMPLE .8 OESTERBERG SAMPLE
AS. AUGER SAMPLE F 5 FOIL SAMPLE

s CHUNK SAMPLE fL ROCK CORE

S.T SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED HYDRAULICALLY
P 3. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSIOR L.v LABORATORY VANE
G UNDRAINED TRIAXIAL F V. FIEL D VANE
Qou CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION
Qd DRAINED TRIAXIAL s SENSITIVITY
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ABBREVIATIONS USED

iIN THIS REPORT

SOiL PROPERTIES

UNIT WEIGHT OF SOIL (BULK DENSITY) o
URIT WEIGHT OF SOLID PARTICLES e
UMIT WEIGHT OF WATER log, o
UNIT DRY WEIGHT OF SOIL {CRY DERSITY) 10g,00
UNIT WEIGHT OF SUBMERGED SGIL H
) ¥y g
SPECIFIC GRAVITY OF SOLID PARTICLES G =
T v
VOID RATIO w
POROSITY 1%
WATER CONTENT F
DEGREE OF SATURATION
LIQUID LimIT
PLASTIC LInIT
PLASTICITY INDEX U
SHRINKAGE LIMIT o
3
- o
LIGUIDITY iNDEX = -w—!—-v—'f»
ip T
W, - £
CONSISTENCY INDEX = —-L!-—i
P 7
VOID RATIO IN LOOSEST STATE v
VOID RATIO iN DENSEST STATE E
- G
DENSITY INDEX = Smex 7€
mox ~ €min K
RELATIVE DERSITY D, 1S ALSO uSED k]
HYDRAULIC HEAD OR BOTENTIAL
RATE OF DISCHARGE
VELOCITY GF FLOW
HYDRAULIC GRADIENT d
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME 5
—Ae K
COEFFICIENT OF VOLUME CHANGE = ——mioiiem—r
{(i+e)Ac
COEFFICIENT OF CONSOLIDATION K
4]
. Ae
COMPRESSION INDEX = oo
Atog,, o
eyt .
TIME FACTOR » o { d, DRAINAGE PATH )
B
DEGREE OF CONSOLIDATION L
SHEAR STRENGTH D
EFFECTIVE COMESION }
INTERCEPT | TERMS OF N
EFFECTIVE ANGLE OF EFFECTIVE STRESS
:
SHEARING SESISTANCE, T+ ¢+ 0 ton ¢
OR FRICTION Ky
APPARENT COHESION
IN TERMS OF
APPARENT ANGLE OF TOTAL STRESS
SHEARING RESISTANCE, [ © :
OR FRICTICN Fr=Cut otan g N
COEFFICIENT OF FRICTION 5
SENSITIVITY o
2

GENERAL

=3-14i6

BASE OF NATURAL LOGARITHMS 2-7183

or ing NATURAL LOGARITHM NF g

or log o LOGARITHE OF & TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY
YOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PURE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O 1S ALSO LSED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

PRISSON'S RATIO (|4 iS ALSO USED)

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

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP CF WALL TO POINT OF APPLICATION
CF PRESSURE

ANGLE OF WALL FRICTION

GIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
Ol WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATICOHNS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATIOM BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TG SPECIFIC GRAVITY. DEPTH AND COHESION ETC. I8 THE
FORMULA FOR BEARING CAPACITY

WODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STHRATUM
ANGLE OF SLOPE TO HORIZONTAL
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208 . GLACIAL TILL &0 -
HET MIRIUSE OF COAYEY ST, SARE A
IR KEY PLAN
 Hord &Y. Dans - Seae 1h niEs
EES] ., Tl 3 05 a 1 7
Ta Pojermo
22 /
a1z LEGEND
-* Bore Hole
550 - L . b . - cone Penstrorion Hote
; @ Bore & Coie Penelealion Hole
- =l Waoler Lavels ustablished af limo
" fiold inveatigntion, JULY 1950
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" Hotes:- ‘ S , o o , :
e In general this form should be completed for
every tenth pile in a group, but at least one is
~required for. every pier and abutment.

Piles driven vertically should be selected
- where possible.

Pile Detalls must inc.ude type, d.mensions
and weight per foot,; details of shoe, and slope
of batter: e.g. 122" 0.D. steel tube x 0.251"
@ 33 lbs. per ft. Vertical. 122" x i" steel
plate shoe.

Details for the final six inches of penetra-
tion must be completed for all piles except in
-the case of an end bearing pile driven to bedrock.

- Final length of pile, and final cut off elevation
must always be given,

The total length being driven is the full
- length of the pile and remains unchanged until a
- length is cut off or spliced on.

The: penetration in blows per foot must be re-
corded for every foot of penetratiorn of the pile.

Measured rebounds recorded on this form must
be the average for each individual inch for the
final six inches of penetration.
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Notes:-

" In general this form should be completed for
every tentn pile in & group, but at least one is

- required for every pier and abutment.

Piles driven vertically Should be selected
where pgssible.

Pile Details must include type, dimensions

-~ and weight per foot, details of shoe, and slope

of batter: e.g. 128" 0.D. steel tube x 0.2517
@ 33 1bs. per ft. Vertical. 122" x 4" steel
plate shoe,

Details for the final six inches of penetra-~
tion must be completed for all piles except in

--the case of an end bearing pile driven tc bedrock.

Final Jength of pile, and final cut off elevation
must always be given.

The total length beingkdriven is the full
length of the pile and remains unchanged until a
lengtla is cut off or spliced on,

The penetration in blows per fcot must be re-
corded for every foot of penetration c¢f the pile.

Measured rebounds recoraed on this form must
be the average for each individual inch for the
final six inches of penetration. ,
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; DEPARTMENT OF HIBHWAYS BNTAR’!Q

- MEMORANDUM
Q To: wp, a, ‘Stermac, o  Frow  C,S. Grebski,
) Principal Foundation Englneer, Bridge Cffice
"Room 107, Lab, Buillding :
AT;ENTIQN: ' D : Dare: February 5, 1970
Bua Fy-yu.'s Rer. S : In meEPLY TO

. Sussecr: Boyne River (Oakville Creek) Bridge

Highway 25, District No, 4

‘Attached herewith we are Submit‘cing the final

bridge drawings which show the foundation design for

this si;ructure.

Kindly‘»give us your comments at your earliest

’ S . convenience,
g C.3. Grebski,
C8G:rd Bridge Design Engineer
Attach,

C.C. Foundation Office

4,5 Mi, N, of Hwy. #5 - ' ’f4 o ﬂ«(?
W.P. 132-65, Site No. 10-65 f??i"ff‘"f;gfﬂ
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