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MEMORANDUM
o To Mr. B, R, Davis, From: Foundation Section,
Bridge Znginser, Materials & Testing Office,
apridge Offics, RBoom 107, Lab. Ridg,
) Admin, 3ide.
Arremmion 2r_ B I, lewson, Dave: rebruary 12,
Sr, Bridge Lialison dngr, Erp -
Qur Fig Res In mEPLY TO S - | 2
Sus.gcT
HEPORT ON
AESULTS OF LABORATORY TESTING
VARIQGUS FMIXTURES OF GRANULAR A
AND BEWTONITE
PROTOB20 CiOSSE&G OF THE RE-ALIGNED
ARLLAND CANAL, FAIN ST. EAST TUNNEL
#ZLLAND, ONT., DES‘T Ao (HAMILTON)
We Ju OB=F=T1-2 «- W, P, 240-68
attached, please find two copies of the above mentioned
ﬁi’ report for your use, We believe that the report contains all the
ne2cessary information, Should there, however, be any gqueries
vou would like to discuss, or should you reguire additionaL
information, pleasa feel free o call on tnizx Offic
Une copy of the report was sent directly tr the tunnel
consultants, Gibb, Albery, Pullerits and Dickson,
AL/ MdeR A. G, Dtermac
Aattach, PRINCIPAL POUNDATION ENGCINEER
ccs fessrs., R, R, Davis (2}
He Hs Tregasxes
D. A, Farren G, Tustin {S,L.5.4,.) - (L}
Go K. Hunter H. 4. Golder & Assoc, [td.
H. Greenland Gibb; Albery, Pullerits & [Dickson
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v £ « t 7 " . Ay - - »

Source of % by Wt. St, Proctor ¥od. Proctor PERMEABILITY (k)

G.B.C. TAY

< -y { ODT wonm T fmomy 4Ty
o Sa e 1 V& Dry(OPT) WCPT | ¥ Dry (OPT) WOPT .
Gr.i Sa. | Si.& CL, Pbp 2 - & {e) (k) cm./sec,

YMoyer & Fonthill 27 | 37 ) 137.4 6.7 40,7 6.1 0.22 1 x 1077
Sand & Gravel Plits, to =n
Fonthill, Ont. 0.17 Lox 10=3

g
R. E. Law Plt, 52 | 43 5 133.6 6.2 - - 0.25 2 x 107
Port Colborne, Ont,

St, Catharines 19 47 8 3 - . . £ v =3
Sand & Gravel Pit, 7 138.0 7.0 i R

3¢, Catharlnes, Ont,
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MIXTURE OF G,B.C. 'A' AND 'VOLCLAY 9CF

Sk
se
bt

o

L
se
ot

Fon
=
P

P

Y
- v g o - - N oy D "
npefficient of Permeavility (K] 5 % 1077 - 0 S - 4% 10 -~ 1 %
; b
{ocm./seC, )
; . 127 s Y ¥
{bc P L)}:;#‘\; FAFa 1‘ Pe }u-..
I £ £y z P I B
opttmuxn moisture content (W - &) {%.5) {11.3} (11,2
Strengtn (O, - psi)
. . et Y o w3 Y
- {i.8,, a5 moulded) 3,000 2,500

aximum Swelllng Fressure (psf) 0.5 .35 -
#
cost {per cu. yd. of alxture at 3 15,02 4 14,81 B 13,33

optimum dry density)}

cost of 'Volelay 90° - 345 per ton
A1

[
03
[ae 3

of 5.B.0. 'a' = - 2.per tonSUMMARIZED RESULTS OF LABORATORY TESTING -
90!

MIXTURE OF G,B.,C, 'A' AND 'VOLCLAY
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MAXIMUM DRY.DENSITY (¥ max))

140}

136

? 132

T

P C.F

83
1
T

DRY DENSITY (Y4}
[
o
i

120}~

N2

Dd

mm

PERCENT. PASSING

i
l

-

|
I

MINIMUM

DRY DENJ‘TY B4
1 ;

1.

e

-

F ] "5% ro 90% bywesgh' bo'wuendo&lb()muah
“t— Less than 5% firer than 200 ing sh.
Lo Viquid Limit (W)= §36.0. -
Plastic Limib( P) A64

it

LT
§
!

T
i
J"
l

"\men Sand and
gmvel Pit..

1"

D - RATIO

VO

e S b P gt b T DRYIOPT MOIST] RE
SYMBOL CURVF MATER]AL COMPACTIVEL WATgRl, CURING IDENSITY CO[\;:IT(?IIT
: | NO. | TESTED | EFFORT | ApDED | PERIQD| rocey | o) |DREEX
———l A | GBCw s;ggg%g DOMESTIC | < | 137.4 | 67 | 83
== —| & | GaCw MODILED pomesTic| —- 1407 | 61 5
' TTTTIGRCA & | errnirame GROUNG | L
el |BENTONITE| STANDARD) wareR |2 pavs| 122.0 | 105 | —
it By youy RO FROM SITE 1
TIGECA & GROUND EE
: A' & | STANDARD : .
msegess 0 [BENTONITE WATER 1 VDAY 12V | 92 e
21 8y voL)| PROCTOR FROM SITE | =
: T IGBC AR T ; ;
. —o—| & [BenTONT 5“"&"?@? DOMESTICI2), DAYS|123.5 | 115 | =
: : b\svvqﬂ“ N ~

SAMPLE PREPARATION AND COMPACTION TESTING PROCEDURE

1)

2)
3)
)

(9.3

PRESCRIBED AMOUNT OF WATER ADDED AND SAMP: £

GBICIAY AND BENTONITE. PRE “MIXED IN NATURAL STATE.
MIXED.

PRE ~-MIXED S'AMPLE,THEN CHURED [VARIABLE “PERIOD).

T CURED SAMPLE COMBACTED IN A PROCTOR MOULL 6™ IN DA
AND 46" HIGH. ("AS PER ASTM STANDARD -D1557-64.T. )

THE FOLLOW COMPACTIVE EFFORTS USED AS PER THE “ASIM.
SPECIFICATION.
o). STANDARD PROCTOR COMPACTION 3.loyers < 56 hlows

ger layer with &3 {b. hammer fatling 12", (Energy 12,400 ft b 7eudry

b) MODIFIED -PROCTOR COMPACTION
perlayer with 101b hammer falling 18"

5 foyers - 54 blows
[‘Energy- 56,300 ft. b Zcuft: )

08—

| AS MOULDED

DEPART
‘MAT
,TFS
DIVE

MENT. OF msmﬁvs
ERIALS and.

TING
SION

COMPARlSON ork LAB COMPACTION, RESULT: o




P.CF
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SITY |

DEN

DRY

122§

120

ne

114

12

1o

~
TESTED IMMEDIATELY \\
AFTER MIXING ——mme

MIXTURE G.B.C A
(From Fonthill source) —q

AND BENTONITE:
(4:1 BY VOLUME)

G

AN AN
\ d
N

\\\\_ Q
FOR  2Y2 DAYS—— =

CURED

AS MOULDED

MOISTURE CONTENT (W) %

SOURCE OF WATER ADDED

=D == DOMESTIC (TAP)
e G e GROUNDWATER - FROM . SITE

e DEFECTS: N NE’GAT)VE DUL‘

CEPARTMENT OF niGliwars
MATERIALS and

TESTING
DIVISION

VARIATION'IN LABORATORY . STANDARD PROCTOR DRY DENSITY TESTS :

with 1) TIME ALLOWED FOR CURING |
and - 2) TYPE OF WATER ADDE

CONDITIDN OF




. MIXTURE G.B.C.'A" & BENTONITE Fa ATERIAL TYPE GF |TYPE OF WATERISTANDARD PRO PERMEABILITY TEST
G.B.C. : On R o BERBNE ARERIAL | TYPE OF [TYEE OF W on comen
— 3:1 BY YOLUME 3%1 BY VOLUME 4:1 BY VOLUME {During Compation) SAMPLES
G0 2 e g Comg
@ T e e EA PNEAY i R FALLING AMECTIe { -
K & f 4 f@\\‘ﬁ/ - - s G.8.C A HEAn DOMESTIC (D} | P e ————— 4
- [ - B C a5 |FALLNG
B — G.B.C. K
BENTONIVE }_:AE‘
- - - PN CONSTANT
-~ 3:3 BY VOL "
e L i i - | viEab 30es.
o “opc A & |TALLING e P
W0 BEMNTONITE
3kt By VOL
) 1 B ED N FALLING N
‘o 8C. A & HEAD o~
o ATV
" ‘ X’ g BENTONITE FALLING -
=1 . —~L L : 4:1 BY VOL. -
c
E
H *GBRO A sanad and grovel pits
i
i
135 b L + + —— — SAMAPLE AND L
: A= FA
+ 1} Sa as parosteps 3&.2 o no i
o 20 -t —= B — 2) Pre-mixed sample then cured for 2% doys or more.
- 3} Cured somples. tamrped,in thin layers.directly nto permeameter vt
i & 4} - Area emgameter = 23.7 sq in
- ’ 128 Hewgtr of permeamete. = Sin
Siyost . o b - Area of standpipe = 196 sain
-
= - 4) Permeabiity determined using the talling head procedure
;‘ Df\{«&\, - {as per AST M taondords ).
?:J‘ ./ \, G ) -+ ‘B'— COMNSTANT HEAD TEST
§ + : — N P . od
20 b -4 e / o . | 1} Steps 1,2 &3 iisted cbove apply The water added prior to
E : D \ D, compochion was, ’nowever, always domestic {1op wmer).
/ B 4 2} A 30 psihead wos then apphed to the prepared sample.
i ! ¥ f
J \ At ths stage ground waier wos vsed as the surrounding mediom.
. \ 3} Permeabihly deiermined using the Con t
’ j T 272 DAY Cuke 1™ {os per AS.T M. Standard D2434~ 65T)
| DAY CURE N ) /D 0. DAY CURE
CEPARTMENT OF HIGHWATS )
. | [ 1 | | f 1 e o Wb SUMMARIZED RESULTS
0 4 8 4 8 12 16 TESTING PERMEABILITY. TESTING CARRIED
4 8 12 16 A 8 12 W - DIVISION

DEFECTS IN NEG,

AS MOULDED. MOISTURE - CONTENT (W] %
. . 3 8 . CONDITION OF ORI

ATIVE: DUE, TQ
GINAL - DOCUMENT

QUT ON COMPACTED SAMPLES

ONTARIO

1969 APPROVED

OATE: Jon.' 7,

[Fic. NO. 3




ENGURE

WATER PR
ny
fod

- PRESSURE MAINTAINED

QOVER NIGHT ~oroieae

Cod

i e
TE

rnZ

St\r’v‘P E F‘mErARAMON
TE)T!NG PROCEDUR&J

1) As pert‘B‘ “Constonn Head T

AND tABORATORY

est! Figure no 3j

bl
- | ‘, ; :
v} - { | ; : , } R ;
g : | ! | ; 2.} The constant necdivoned as iper gragh.|
= ’ ! | l | j i | | i
Q- p i | ! - L - t ; (
A 8 12 16 20 Y 28 3z 36 40 4} ag 52
i X ! . R 11
‘ TIME [HRS) ‘ |
i
‘ 30 45 310, 45 40730 . R
- 15 ps e “"“”‘,p{ﬁps,"isf‘ 6 p)’;“ TSy — 45 psa e e 3Up.5r*’£
1 e - — :
U ;
¢ ;
< bt S - S - - \ - - j x.
E i 5
2 |
~ W E o : . i - n - . e R

PERMEABILITY (k)

DRY DENSITY

[P.C.F)

124.9

' i i L
36 40 44 48 52

TEST DATA NOTE : G.B.C A" Material from Fonthill source

INITIAL MOIST. © APPROX. RELATIONSHIP AVERAGE
CONTENT T . L WAT : A
<%§ O OR Sk WATER “ﬁg@mﬁ'@g« - et ot mominis VARIATION OF PERMEABILITY WITH
: : - , MATERIALS and DIFFERENT WATER PRESSURE HEADS
n.3 within 7o % 19.5 v TESTING L STAGE © TEST—t

TEFECTS, N NFCAT!V
(o qf}”‘if‘N OF ORIGINA‘

DUE T

DOC Gt

AN DIVISION
GNTARIO "

G BCA" N\ATERIAL & BENTONITE (3/2 L BY VOL)

cate. Jan Bf‘,""IQé‘? L

: APPROVED

]HG - NO. 4




MIXTURE ~G.B:C

A & BENTONITE

S

341 BY VOLUME

4:1 BY VOLUME

T MOST PROBABLE TREND
2y DAY CURE—;
-1G-GAY CURE ./

DRY DENSITY (y,] P

o
S

P

L [

1

~10 DAY CURE

o
I | I !

APPROXIMATE |0
: erors APPROA o
FAATERIAL T[‘:E‘;OZ TESTL Iyves oOF Dkéﬁ:?‘fs\, CURVE FOR |2
i H J LKy o A T
TESTED moresy " lwarer appep | SHG TR DL TSAMPLES TESTEDIS
(Compoction PhasefmENSITY CURVEL (PREPARED tiv 18
SPLIT-MOULDY |5
. STANDARD DOMESTIC Bl e — =
GB.COA )
STANDARD | DOMESTIC ODIEIED s
STANDAR A T o
voh ey | STANDARD. | DOMESTIC ) -
BENTONITE | STANDARD = | GROUNDWATER|— = =G —— A
T &Y VOl 3
38y \.OL.» SOAKED
*G.B.C.0A & | STANDARD DOMESTIC  f=~romD—vmel oy —— | 0
BENTONITE ~ .
3% By vor:] SOAKED - s
*GB.C'A" 8 | STANDARD - | DOMESTIC  |=—D — 0 o
BENTONITE
471 BY V0L | SOAKED [
* 3.B8.C. A From Fonthill send and gravel pits

** Unless otherwise noted .

SAMPLE PREPARATION. AND L ABORATORY TESTING PRCCEDURES

&) STANDARD TESTS
1} Somgple prepored- as per steps Vto3 given on Figure No '}
2} Cured Sample compacted in o split mould 4" dioc. and 8" high.

3). The following compactive effort used-5 layers - 24 blows per layer with o 5.5 i

hommer folling 12" {energy 12,400t -lb/cu.ft—equivalent to St'd. Proctor Cey Density snergy

4} immedately following compaction sample tested in an undroined state in trioxal ceif.
Confining prassure—~ 10 psi., sote of strain 015 in./min.

|
8) SOAKED. TESTS

1) G.BCA and bentonile pre<mixed in notural stote.
2}y Prescribed -amound of Domestic ‘water added and somple mixed-
3) Pre-mixed sample then cured for } day.
4} Cured sample compocted aos per steps 2 &3 in section A.
5V A membrone  with numerous pericrations, placed over compuocied sample, which is
* then ploced in'a trioxiols cedll
¢} ‘Samgle’” submerged in groundwoler and immediately confined by a
pressure of 10 p.si.
7) Sample allowed to soak in trioxial cell for from 27 te 3 days :

8} Sample thén sheared in on undroined state. Rate of strain 015 in/min,

DEFARTMENT OF HISKWAYE

e SUMMARIZED RESULTS OF

6 ‘8

6. 8 10 -2 14

LT3 4N HEGATIVE DUE TH
TION: OF; OFIGI UME}

JESTING UNDRAINED "SHEAR STRENGTH
TESTING: ON COMPACTED.. SAMPLES

LONTARIO

: FIG."NO/ 5

APPROVED




HEIGHT)

QRIGINAL

o

&

SWELL { %

FREF "SWELL TESTING

>

PRE-FORMED BENTGMITE PANELS

CF ORIGINAL HEIGH? |

¥ oan
= 30
£
g Zvv‘
4
e
; i ; i ; '
i ? 3 £ & é 7
ELAPSED TimE (WEEKS)
20
15
7otk
0 //
-
- COMPAC TION APPROK
/ WATER CONTENT[RELATION - TO SOAKING 1 oypaem
5 3 (o) OPT. COMPACTION| MEDIA
/ DOMESTIC_WATER |WATER CONTENT %
o IGROUNDWATER
7% 3:5% LESS. TRAN{L A SO, ]
GROUNDWATE
12 % 1% j__._._
o MORE THAN FROM SITE
o 1 1 1 1 L
0 [ 2 3 ¢ 5

ELAPSED TIME FROM START OF SWELLING { WEEKS)

LLING PRESSURE

SW

a
w
I
ol
v
o
w
=
a

SWELLING

SWELLING PRESSURE

MIXTURE G.B.C. A’ ‘& BENTONTE

3:1 BY VOLUME

W-82%

a—————, et : 41—
s T
i -
s ——— e
7 7 Swellpg prassure of pure
8antont els recorded =
. o ke of order of
- 6t _
5 L ! 1 . a
o ) 2 3 4 4 It
TIME 1N DAYS
14 1 -l¥
3771 BY VOLUME i
w0 |- iZ
-
sl =
0.5
o -
W-i3:2%
o | | ! L | 0
0 . 2 3 4 B 7
TIME N DAYS

W OIN NEGATIVE
CDNUIT}ON o OP:G’NI\L co‘iﬁmr E

COMPACTION
WATER "CONTENT] &
Dt“MCST'C WATER

1% ATER .CO T

31} BY vOLUME

SOAKED N
TRiaXial

from Fanthii sand ond gravel pis.

RATION AND

8} SWELUING ¥
i} o5 AEN INTC B R MOULD
1} Steps ite los above in "AY
2) Sample surchorged to haif the apticipated swsiing pressure | )
then submerged ino water bath {iype of water ' bath vo
Weter accescible frem tep and bottom caly. ‘
3} Any further wes Limed by additions! surchorge foadmg e {AV =3 i
i) SESCIMAN SGax N OTRIAXIAL Cabt |
1) Steps Tie 3 AT ohove followed i
2 ) Cured sampiz compocied i a perforated steel mauid 2% dio. by 9 fuan I
Standard Frocior Ensrgy. |
3} Sompie placed 'n triga.al cell, @ surcharge of 7-5ps: appled by meses
of a proving rng.
4} Ceu then fifed wih water {type of woter vurighis.] Water access:bie
from top, botrom ard sides
5} Voiume chongs not alowed {AV=0). Swell:ing arrested by appiying additional icad.
CLRARIMINT B0 IGAWSYS
MATERIALS aod SUMMARIZED RESULTS OF
JesTiNG, SWELLING " TESTING ON
oNTARD |[COMPACTED MIXTURE G.B.C.A & BENTONITE
0ATE Jan .9, 1969 AFEROVED Tric. NOB
1
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\
! 1 I |
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AS MOULDED MOISTURE CONTENT (W) %

. *pE - . % E TREN
SYMBOL | SOURCE OF 6 BC W ew&;/xmun UNDRAINED  SHEAR STRENGTH
cim. /sac, (P S FY
H 9 -~y ~ ~ e
L ronmmne s 57 x 1027 FROM 5000 [DRY. OF OPRT |
TO 1,800 (WET OF OPT)
o ST. CATHERINE S |5 a0 FROM 4,700 (DRY OF OPT)
CRUSHED STONE. LTD! TO 1,700 {WET OF OPT)
R.E.LAW . FROM 3,200 (DRY OF CPT)
SAND & GRAVEL 2.1 =0~ V440 ;
(PORT COLBORNE ONT) 1O LA40 [WET OF OPT)

CHCPERMEABILITY TESTING DETERMINED BY CONSTANT HEAD- TEST PROCEDURE AS
QUT~LINED IN FIG.. NO. 3

*YOUNDRAINED SHEAR
! PROCEDURE

STRENGTH TESTING-DETERMINED 8Y STANDARD TEST
AS ON FIG. NO. 5

®

ONYARIO

DEPARTMENT . OF HIGHWATS
MATERIALS and

TESTING
DIVISION

COMPARISON OF ENGINEERING  PROPERTIES|
GBC. A" (FROM THREE SOURCES) EACH N\IXED i
~WITH BENTONiTE (3]/2 ] BY VOLUME)

AF’PROVLO




WATER PROOFING DETAILS
MAIN STREET EAST WELLAND CANAL TUNNEL

~—oncrete praoteciion
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Fig. No. 8



ABBREVIATIONS USED IN THIS REFORT

PENETRATION: RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': < THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCMES INTO THE SUBSOIL, DRIVEN BY MEANS OF A4 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE &~ TRE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FEITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING. 350D FOOT POUNDS. PER. BLOW!

DESCRIPTION OF SOIL

THE CONSISTENCY GF COHESIVE SOCILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED
i¥ THE FOLLOWING TERMS @ -

CONSISTENCY ‘N’ BLOWSFFT. c LB./SGFT DENSENESS ‘N BLOWS/ FT.
VERY SOFT o -.2 9 - 250 VERY LOOSE o <4
SOFT 2 -4 250 - 500 LOOSE & ~ 10
EiRM 4 -8 500 ~ 1000 COMPACT 10 -3¢0
5TIFF 8 ~ 15 1000 - 2000 BERSE 30 - 50
YERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 50
HARD > 3 > &G00

TYPE OF SAMPLE

58 FRLIT  SPOONW T W THINWALL OPEN
wSs WASHED SAMPLE TP THINWALL PISTON
£8 SCRAPER BUCKET SAMPLE o8 OESTERBERG SAMPLE
A S AUGER SAMPLE Fs FOIL SAMPLE

- CHUNK SAMPLE ®C ROCK CORE

37T SLOTTED TUBE SAMPLE
P H SAMPLE ADVANCED HYDRAULICALLY
PoM SAMPLE ADVANCED MANUALLY

SOIL TESTS

Qu UMCONFINED COMPRESSION LY  LABORATORY VANE
Q UNDRAINED: TRIAXIAL Fv FIELD VANE
Qcy CONSOLIDATED UNDRAINED TRIAXIAL

(2]

CONSDUIDATION
Qd DRAINED TRIAXIAL S SUNSITIVITY



ABBREVIATIONS USED IN THIS REPORT

SOIL PROPERTIES GENERAL
7 UMIT WEIGHT OF SOIL (BULK DENSITY) T =3 1418
T UHIT WEIGHT QF SOLID PARTICLES e BASE OF NATURAL LOSARITHMS 2-7183
Y URIT WEIGHT OF WATER logac or In g NATURAL LOGARITHM OF &
¥ UNIT DRY WEIGHT OF SOiL {ORY DENSITY) fog g orlog g - LOBARITHM OF @ TO BASE o
7 umIT WEIBHT OF SUBMERGED SOIL + TIME '
L4 ACCELERATION DUE TO SRAVITY
G SPECGIFIC GRAVITY OF SOLID PARTICLES G = 1‘ 9 R ~
- v VOLUME
e NOID RATIO W WEIGKT
n POROSITY B MOMENT
w WATER CONTENT F FACTOR OF SAFETY
S, CEGREE OF SATURATION
W LIQUID LiMTT .
STRESS AND STRAIN
wo PLASTIC LiMiT
s PLASTIC!TY INDEX u PORE PRESSURE
s SHRINKAGE LiMiY o NORMAL STRESS
) ] w - wp ¢ WORMAL EFFECTIVE STRESS (T 1S ALSO ussD )
i LIQUIDITY INDEX « g
& T SHEAR STRESS
w - W g LINEAR STRAIN
ie CONSISTENCY INDEX = —ibtl
te e SHEAR STRAIN
€mox  WOID RATID N LOUSEST STATE v POISSON'S RATIC { [ 1S ALSC USED)
Bmin  VOID RATIO N DENSEST STATE £ MODULUS OF LINEAR DEFORMATION { YOUNSS MODULUS )
. € mox — € G MODULUS OF SHEAR DEFORMATION
i DENSITY (KRDEX = —2R2R. 2 .
e 2mox T €min K MODULUS OF COMPRESSIBILITY
RELATIVE DERSITY D, 15 arso usen 1 COEFFICIENT OF WISCOSITY
h HYDRAULIC MEAD OR PDTENTIAL
RATE OF DISCHARGE
g © EARTH PRESSURE
A2 YELOCITY OF FLOW
5 HYDRAULIC GRADIENT d DISTANCE FROM TOF OF WALL TO POINT OF ABPLICATION:
¥ COEFEUIENT OF PERMEABATY OF PRESSURE
3 SEEPAGE FORCE PER UNIT VOLUME & ANGLE OF WaLL FRICTION
- Ae K DIMENSIONLESS COEFFICIENT TO BE USED WiTH VARIOUS
my COEFFICIENT OF VOLUME CHARGE "m SUFFIXES IN EXPRESSIONS REFERRING TC MORMAL STRESS
\ ON WALLS
[ CTEFFICIENT OF CONSOLIDATION
Ky COEFFICIENT OF EARTH PAESSURE AT REST
Ce COMPRESSION INDEX = ___;i}g___,_
Alog,e @
t FOUNDATIONS
T, TiME FALTOR = C;, {4, DRAINAGE PATN ) —————
; B BREADTH OF FOUNDATION
8] DEGREE OF CONSOLIDATION
L LENGTH OF FOUNDATION
Te IHEAR STRENGTH
D DEPTH OF FOUNDATION BENEATH GROUND
C EFFECTIVE COWESION
NTERCEST N TERMS OF N swemstomss@s cos;cmcram USED WiTx & SUFFIX APPLYING
. - - . TO SPECIE'L GRAVITY. DEPTH AND JOMESIIN ETC N THE
g FECTIVE ~ EFFECTIVE STRESS ;
© EFFECTIVE ANGLE OF C ; FORMULA FOR BEAPING CAPACITY
SHEARING RESISTANCE, Te= T + ¢ tan ¢
0% FRICTION » Kg MODULUS OF SUBGRADE REACTION
2, APPARENT CORESION )
IR TERKS OF
eu APPARENT ANGLE OF TOTAL STRESS
SHEARING RESISTANCE SLOPES
08 FRICTION Te=C,.+ 0 tong
-~ H VERTICAL HEIGHT OF SLOPE
COEFFICIENT OF FRICTION
# COEFEIC o 3} DEPTH BELOW TOE OF SLOPE TO HARD STEATLM
= SEMSITIVITY

g ANGLE OF SLOPE TQO HORIZONTAL



DEPART V:.NT GE’ HIBHWAY S ONTARID

RESULTS OF LABORATORY TESTING
VARIQUS MIYTURES OF GR QKULAR ’A‘
AND BENTONIT
PROPOSED CR@SSERG OF THE 3M«ALIGQWD
WELLAND CANAL, MAIN ST, ZaST TUNNEL
WELLAND, ONT., DIST #4 (HAMILTOW)
¥, J. 68-F-71 W, P, 24D-£6

{Report distributed February 12, 1969)

Page L G,

ge - Table re B.C, TA' material,

Appendix - Figures No, 1 and 7.

Please delete {and destroy) the above i

MEMORANDUM
,Om Mr. B, B. Davis, From: Foundation Section,
' Bridge Euginesr, Materials & Testing Office,
Bricdge Office, Room 107, Iab. Bldg.
Admin. Bldeg. ~ :
ATTEnTION: Mr. F., I. Hewson, Dare: July 17, 1970
© ~Executive Bridge Enagr.
Our Fiie Rer, ; = = I repLy TO
SusureT: REPORT ON

tems from

your copy{s} of the mentioned report, and replace with
revised pages, atiached heretc.
Thank you.
S ,
N e T '
VAN S O SR VAW
MD/MdeF %, Devata, §
At tach. SUPEHVISI IG FOUHDATION ENGR.
For:
cc: Messrs, B. R. Davis (2) A, G, Stermac,
H, A, Tregaskes PRINCIPAL FOUNDATION ENGH,
D, W, Far*en
G, K, Hunter
0 hﬂwf;neaﬁ}aq,r (RIReBERTE SN
g. S. inllnyshyn G. Tustin (S,L.3.4A.) (L}
. J, Xovich . % fa
B. A. Singh H, Q. Golder & Assoc. Ltd,’ :
> Gibb, Albery, Pullerits & Dickson
Foundztions Files - '
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