*69-F-79
WE 906 -66-02
HWY * %00

HlY #12 INTERCHANGE
UNDERPASS



S

FOR | DATE

RINT RECORD

ol S
=&
R\
&l VE 1BGO"
Y e
/e& 12O
PROFILE
ON € HWY N°l2
AR Tt _ T = e
NTS
- $74.
&ec.
CA Mo LOD AR 70 OerielA
vy Yo 12 N
DR Q=0 \ APPROMN _ SLAZ W T
\ \\ N\ STIEEARCT wilaRnih Ve S
\
v \ \ CE
.\aﬁéq‘ - —
I | N
.
| i
i
I q |
~ i
|
-~ ‘A?G
jCONCRETE BARFRIER wall
/ & Bty wins2
NE &0 JYARIES \ /2°0 ! 280 VARIES sto”
- 3T HNSTION Box (BrC ). T i :
Bl /2 46 - GEQDETI O LIGKHTING ™ FOLE . CasT w mace Ay & [ | ; !
LAZUAL T A S E. ——— FSLECTRICAL CONDUIT, COST TS IOME O ‘ | COMC WEARILG
COk O BRIDEE SN i FLAN W.R DENOTES WORKING POINT. cQUCRETE pECK D Y y forad 3 2% : 592;455'}
LLAN T, CENOTES ToB OF ¢ z {
K CENOTES T CONCRETE.

DEF20 & /EL

~" AEST AEATAIER T BEARAIGE

SCALE:1"= 20'-0"

. GortoovERdte

4
LB ITAAE T R
Ve,

Ay CEEGK e
ZLL bR L0 P PGPS
AL A ) ¥ {
L e ‘\\\ - &L g Ao
ot [N
”p Ig \
[ [N oW T FE 1M
Mo\ \,;\\
] n I\ .
. % 4
e € |y NS W
Il :' N \\—' 7
F— = ' 1 N !
o N /2 BPS3 PIES N s Ees e o " ol w
— EIG Tal s TAAE AT N EEATE AT e TR Vi |: i
N b /1 Lo
. By \ Y boby

v
L. ge

CE 0 THIS Ling
FIRE CRVING FILES.

V& B CUP SUB-DRAI

TYPICAL DECK SECTION

SCALE 1/8" =1 FT,

LIST OF DRAWINGS

GEASER AL FLAR TGrET -
FPODATION LAGDAT f PIER DETANS  L-&7ED -
ABUTAMELT FOO/'//(/g," DEJAILS D-5729 -
EAS] ABUTIAENT AND (MINGWALLS L6229 -
WES] ABUTHAELNT ALD WILGIWALLS D-4723 -

FIER DETAILS

DECK DETANS

DECK REMIFTORIING

CABLE DETAILS

COMCRETE 541520 alw D57y
LFPPROACH SLABS

DETAILS OF CONMC. SEOPE FAVING

ToRonTS? Tomon
] KEY PLAN amm—

GENERAL NOTES

CE£ASS OF COUCRETE

DECK, BARRIER (AALLS ANE

-

LLEAR COVER Ot REMITORCING S]TE54
UNLESS Vo TED CTHEFWISE .

FOOTMGS, ABLTAIEN TS T Coctsdd 1S - 3"
BARE)EL wAaALLS "
DECK. "D ADDTL AT EE - e
DECk EeTTCA -

LOMST.  "CT/OA AOTES

THE COMITRACTOR /5 RESPOMSIFE FOR
IR SHING THE BEAR MG SEATS 78 THE
SEELIFIELD SLEGATIONS, LUITH 4 TOLERALCE
SE 218 . O EOUCRETE e EE
FLACED ABOUE THE ABU/TIIELT BEL LML
SEATE LT THE CEMICRETE DECL HAS
BEEA Fedcsd, STRESSED Aud s 80y7ED.

REVISIONS

DATE | BV DESCRIPTION

Cor= 27

DEPARTMENT OF HIGHWAYS ONTARIO
4

BRIDGE DIVISION

WYLLIE & UFNAL LIMITE

CONSULTING ENGINEERS TORONTOQ

HWY. N¢ |2 INTERCHANGE
UNDERPASS

5 KING'S HIGHWAY No. CAH. 400 DIST.No. _ S
STANDARD DETAILS co. SIMCOE.
STAUDARD DE74iS TWP. MEDONTE or 19 CON. x1 & xi
BRIDGE FELECTRICAL DEJAIE T7FEL
SEIDGE ELECTS[CAL DEJRILS T77E & ; GENERAL PLAN
3 = EFORE HOLE [CCATIONS £ SOl STSATA  Z -l6
SOUTH ELEVATION Ny jr it SEMe:  35-362 | PN goeae-02
SCALE' |"2 20°- 0" FOR REDUCED PLAN APPROVED _____ . . T
2 S Vot Y SaibGE ENGINEEX CONTRACT
DESIGN | pCB CHECK KNS Nas. !
DRAWING | WYABJRC | cHECK 0Ce DRAWING - -
DATE | DEC.I1969 | LOACNG |HS20-44]  No: D-6729-1 ™




[N LN\

NORTH BoUND LANES

EAST ABUT BRG'S

o \8 ,
WEST ABUT. BRG'S. \, ' 21°05 shEw

AL ¢ £t
WALL FARAILEL TO _7::?,?"7'“ enos
H .

FORTH CONTROL i

L i MLEL 7O
- hTROL Live

: ; ek

s »
AR ST \ . -
oo .~ \YORTH _CONTROL _LINE -

/’/// T
" FOOTIYG V< 1

5@/12// -

we e 1

WR a3 L STA. 4384 05.03

STA. 440+59.03 . \

HOT 439+2153 Hwy e 12\ % Hwy ez

\ -0 _
\ ; :
k \
\
FooTinG e 3 . . \
\
AY
ONTROL LINE \
—SOUTH CONTROL L _ . T —
- \ \ NN DI waLL PARALLEL 7O
- \ M =N T S SouTH conTRor e

. ‘ v ‘ = \7-’9" M@om envos

CAH. Y2 400 ) j = ¢ \

\ - : : . \ \,\ 29
FOOTING LAYOUT , e

WALL PARALLEL TO
SOUTH CONTEOL LIVE

SCALE 3/32 =1i0"

\ '3
G PIER. T
) el ETE g
L6l 370 _rel el 30" _ el
N ' T : FOOTING - o
X : <‘ ! : 320" e e 3-0" 1-6" . Co
| ! i - : ’
Q . : L :
g Lo B 1< ‘ DoTE
! v —r i I o : : PILES TOBE DRIVEN 1Y ACCORDANCE WITH PILE
! ‘.( Q ‘ i Q..
~ | i I Q2 l(’ . ) N DR1IFG STD DD-1218 O DD~12/9 Of oG o e729-/4 .
. ; W | N R R ¥ R
+ . [ . B . 3 1 i 1 R N
[~ S P ~ . b = R — — - -
—I - ’; Jl<_>' IR s E e I - . | PILE DATA foesicucoqp £5253 - 107245
' -A/o5o| ; I_. I~AlD30 | | I f) 1FAU33 .| {54153 1‘3\ |53, istansa | I‘ 1Al33 - ' ! LOCATION siz€ e LENGTH
go77.\ BOTT e N T BoT7. | VAL 1% ;ngﬁ{'l BITT. “V Barr e i ol Au3s J—— 28553 e o
G 1 ; L o B —L‘f o e R . o ] I 3
— - re-nusz semcep equay 3| ! | | e A= J - 20-A1135 SPACED FQUALLY . 3] \
' arouo cocurpy § ! o § - BECRZNTEN M SIDe N A 6034 iz -
: S ISIDE Cot. BaRS i:i | ; ; / £L 6/4.00 \\\? § :E/ \ /{ } AROUMYD COL. INSIDE COL. BARS & f i : [l FIG e 2 128P 74 16 54-0
s o — b R i s 2 n - — B . g | !
T Sh ; W = Y rai f - i i - YRS
| : [ ‘\f N HER A . ) «,; ; | : /.‘ L 61005 FTG. Me3 12 BP 53 16 54 -0
5 _ |\ N Lif L T : =
j [5 ¥ T T ¥ * T Ty 1 ~ 1 i i }_ | i _] ¥ = * v T v f v 3
' ' \ AN L I R
S ‘ - ® BE v y | 2
o de lrye % N 518 4 9Hscodntanor | S 5
QO —_— = [ T -_ @
s o S | ' 5 F oo I H
; — . ! OLE CUROFF |5 ‘ R o 4 Y N PRECUTOEE S B . T R
2 A T S ) R : L 6/0. PO N o -
I e it A Y | |eewoo |2 _ XS R | BRI f EL-612.00 v i : b7~ 25
2, | | | , - "y L \T\ ; I
: ' l‘c J,J ; LJ N\ | | 2 \,:'J_f,,,L . ,.L / I DEPARTMENT OF HIGHWAYS ONYARIO
8”3 : ,,\,;% t 9 Q. Yo [ }i t BRIDGE DIVISION
S|k gr =|5 RIS { ! WYLLIE & UFNAL LIMITED
$ Q < 1} i T 0 ? £ k 4 i CONSULTING ENGINEERS TORONTO
~ o % VI = Ry L D 1 IR Y ° |
! 3 , e HWY. N®J2 INTERCHANGE ..
PILES-12BP 53 o PILES~12 B8P 74 UNDERPASS
N V - M : ’ / W KING'S HIGHWAY No. CAH. 400 DisT.No. 5
FOOTINGS N2 183 - PLAN /N . FOOTING N®2-PLAN . LN sons o T — -
SCALE 3"=1%0" : ) L SeaLE 3@tersot T™We, MEDONTE ot s CON. _x1_8 xit
FOUNDATION LAYOUT & PIER DETAILS
: S No. W.P. Mo.
- == 30-362 906-66-02
FOX REDUCED PLAN APPROVED e :
. . - . - - . USE SCALE BELOW BRIDGE FNGINEER CONTRACT
d . , 0 [ 2 3 [ pestoN [ R.B.W. | CHECK D.C.8 Nos, |
i N . ) T t DRAWING | R. J. CHECK D.C.B. | orwimG . -
* . - . . . - . . Pe— 3 INCHES ON ORIGINAL PLAN —~-»} DATE DEC.1969 | 1CADING |HS20-44 Ne. D-6729- 2




omaray

L ] o
“Ze &
[ sourw i 5’043}:@ "H/PN NORT 4 £ BEARINGS WEST ABUTMENT
[ CONTROL LN R Jr,\,ao_ < ? /o = CONTROL LINE V120"
) e i
e & SPacES B 7-9"= 30 s z-8", o 4 _SPACES B 7-9 "= 31°0 / s l {/ - o
; ; =7 7 _ ] 30" Arg'l 3-0" 49" |
1i-A60/0 € (2" ToP. ; ! . {1 -AG0I0 & 2" Top 4-AG0I0 € /8" 2-A 9022 DWLS @ 12" ! ) |
— e e - . e — | ] |
0.7 8oL i /| tAeale s Bor | | o ,[; | | g0zl .|
-t = + i / — |
[ ] j (il i 7 FApil St . [ :
s . T e . T - b sl I PN 4 = J—— Q! .
B p . i p i = \EJE ¢ PILES T As011 p 4s0/0
©9:A%0/6 @ /2° ToR / : N AGOIT TO AGO2O 12" ToP N A A
©9- A7005 @€ /2" BoT. j A 7006 70 A 7009 @2 BoT. S ' /  Asee.
£ SR T S S St e S B S iy ST . . { 1/ / ‘*EL'@—gi'oo
©4-4902/ DOWELS € /2" 9 : H FES— i
72-As0ll DOWELS @ /2" R % Q- A60/0
N z V ¢ BEARINGS - . . A 7005
[ IEEE NN S SUCSE SR SE SR S SIS " A / % PILe cuT oFF
Aco ) . i EL.G2/.50
e = —
Ago { I:L.l l:r—, T ;I.. ) ¢ pucs 7 '
0 I
; / L 4-dcolo € /8"
: g /
i i i . .
S .2 spacss e 3ta'=40'0 | _w]2fsT & _SPAcES @ 34"~ 268" 1
: | A :
. SCALE: 3/8"= {-0" §
WEST ABUTMENT FOOTING PLAN . ’ B
SCALE: 14"s 1= 0" . . _
. EBEARINGS EAST ABUTMENT
. . /12-0" .
- - )
3-0" __litd, 30" 4-9"
~= Ay, & . ! H
NORTH P 7 e P SouUTH . L A90e0 ¢
—CONTROL LINE (=~ < . /A—;COA/TROL LINE ' i b
/ Oprs,y . / ! !
/ " R o :
i / 4 SPACES © 715" - 29°8"  3le" 0 a!ﬂ'__/ 4 SPACES.® 7'5" = z9-8" S
™ 7 T ) LA . 'T ' |
! li- 46049 @ /2" TOP I . ‘
~ 2A%06/ Dwzg =2 L-AGO4T € 18" G AGO4T @ /2" BOT. 4-AGO4T & iz" : 2-A9067 DWLS & /2" . = Jn 7. P B
R — oo : P |- AGD4q
T . S A7044
I =4 T - £ PILES & !/ _ PIE tUT OFF
: G7-A9055 & 12" ToP AGO56 0 A60S59 & 12" TOP _ !\‘) £t.624.00
' G7-47044 & 12° BOT. A7045 T A7048 @ /2" BOT. N
b T T T T T T T T T T v o e v T T TS t
GEAI060 DOWELS & 12" / : -
70-A5050 DOWELS € 12" [ WP ey
- - —- . - # BEARINGS
/ .
AECE] 0 AGOS4 @ j2° ToF / LI i E B o L S T R T LN NN A ]
A7040 70 47043 € 2" sOT. [ T T+ F E ]z T _ T Tl T T T R R £ PILES
' . /- B e A N e T e T R e W e B A : y
- H t 1 P S — T H 2
— i - - — ] —+ T : } -
[ [ 1it/ . i [ I [ N ' i . _ o
[ | . - : SCALE! ¥/8"= (-0
[ l t:/ ) t [ It b to 4-A6049 € /8 /
I o
C a F e o .
= 34-10 21 13 9 SPACES & 3-2°= 72876
. - ll’ "H‘"" : JRSU——
PRINT RECORD 2
] FOR DATE g
2
: _: DATE BY DESCRIPRON
T y 7. - 67 ~F.09
EAST ABUTMENT FOOTING PLAN PILE DATA : DESIGN LOAD 70 ToMS
' SCALE: 14"= - 0" DEPARTMENT OF HIGHWAYS ONTARIO
LOCATION SIZE . N2 LENGTH BRIDGE DIVISION
YLLIE & UFNAL LIMITED
7 om CONSULTING ENGINEERS TORONTO
NOTE : WEST. ABUT. 12 BP 53 15 o650 o
- PILES To BE DRIVEN iN ACCORDINANCE WITH HWY. N° 12 INTERCHANGE
. PILE DRIVING STD. DD-/218 OR DL-12i9 ON Lo"
g oWE. GT2a i .T 7 . WEST ABUT. /2 BP 53 17 70t 0 UNDERPASS
Y . IST.No. _ 5
- THIS DWG TO BE READ IN CONJUNCTION s uT. /2 "BP 53 Iz 670" KING'S HIGHWAY No. __CAH. 400 DET.Me. 5
= WITH DWG. D-&729-2 . EAST ABUT . <o, SIMCOE
! ., TWP, MEDONTE o7 i9 CON. _x & %Il
EAST ABUT. /2 B8P 53 17 72'-0" =
. . . ABUTMENT FOOTING & DETAILS
i SITE No. WP, No.
" 30-382 S06-66-02
FOR REDUCED PLAN APPROVED ) . -
i USE SCALE BELOW - SRDCE INGINEER CONTRACT
’ : : 0 1 2 : 3 | oEson | W.V.A. | cHEK | D. C. B. |
ORAWING | C. A.L. | CHECK | D. <. B. | prawing _ _
e— 3 INCHES ON ORIGINAL PLAN —vl DATE DEC.1969 | LOADING {HS20-44 No. D 6729 3

M TRANSLAR M6




F i

DEFARTMENT DF HIGHWAYS ONTARIO

MEMORANDLUM
.Tn: Mr. B. H. Davis, . From: Foundat ion Section,
o Bridee fngineer, Materials & Testing Office,

Bridge Office, Room 107, Iab, Blde.
Admin. Bldg. .

Avrertion:  Mrg 5, MeCombie Dare:  October 6, 1969

Qua Fiee Rer. In rePLY TO LGCT - & '21389

GusdeeT: ‘ ‘ .

FOUNDALION INVESTIGATION REPORT
For
Hwy. #12 Interchange Underpass
Bwy. #.00 at Coldwater
District No. 5 (Owen Sound)

WeJos 69~F-79 == W.,P., 906-65-02

[y

At*taehaed, we are forwarding to you a new foundation
‘ investigation report for the above merntionéd projéct. The
original report was lssued on Jﬁne 22, 1960, The new report
contains a new Drawing #69-F~794, which supsrsedes Drawlag
#60-P-U84, and new recommendations which supersede those
contained on pages 5 and 6 of the old report. The old report
may be referrsld to for a descriptlion of subscil conditions,

Should additicnal information be required, please
do not hesitate to centact cur Office,

AGS/Mae Tl : AL G, Stermac
ttach, PRINCIPAL FOUNDATION ENGINZ

cc: Messrs. B. R, Davis (2)

. &, Tregasies

. W, Farren

. Zonnenberg

. M. Sinclair

. P. Watt

. Roy

B. A, Singn

Foundadons Files #
Gen, Files

GOy

T




30

TABLE OF CONTENTS

INTRODUCTION.
DESéRIPTION OF THE SITE AND GEOLOGY.
DISCUZSION AND RECOMEENDATIONS.

MISCELLANEOUS.




FOUNDATION INVESTIGATION REPORT
) For
Hwy. #12 Interchange Underpass
Hwy. #400 at Coldwater
District No. 5 (Owen Sound)

W.J. 69-F~79 -~ W,P, 906-66-02

1. INTRODUCTION:

A foundation investigation for the proposed Hwy. #12
Interchange Uhderpass on Hwy., #4L00 at Coldwater, Outarioc, was
carried out by this Section in May 1960, and a report was
subsequently issued, numbered 60-F-48, Since a number of years
have slapsed since this report was issued, and since it is the
present intention to commence construction in 1970, it was felt
that some modification of some parts of the original report would
be adﬁantageous. Specifically, the stratigraphical profile has
been revised, and the parts of the report dealing with foundation
recommendations, have been enlarged, Thus it should be noted
that Drawing #60-F-48A has been superseded by Drawing #69-F-794,

.and those parts of Report #60-F-48 on pages 5 and 6, under the

headlngs: 'Foundation Support' and *Conclusions and Zecommendations!?
are now superseded by this present report. This report, therefore,
contains our revised recommendations with regard to the foundations
for the new structure, which are based entirely on the subsoil
conditions as described in Report #50-F-48., For a description of

subsoll conditlouns, Report #60-F-48 should be studied,

2, DISCUSSION AND RECOMKEZNDATIONS:

It 1s proposed to construct a new interchange at the
juaction of Hwys. #12 and #400 at Coldwater, Oantario., The part
of the new interchange dealt witn by this report, is the underpass
structure which will carry Hwy. #12 over the future Northbound and
Southbound lanes of Hwy. #400. The new bridge is at present
proposed to be a 4-span structure of total length about 290 ft,

¢ s e 0> Z
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2, DILSCUSSION AND RECOMMENDAT IONS : (cont'd.) .

The present centre-line of Hwy. #400 will be the future centre-
line of the Northbound lane, and the centre-line of Hwy. /12
will remain essentially as is., The new grade of Hwy, #12 will
necessitate approach fills in the order of 22 ft. high at the
abutments. Hwy. #400 grade remains unchanged.

Subsoil at this site consists of about 25 ft, of compact
{o very dense silty .sand with some gravel overlying about 30 ft,
of very denss sand, gravel and boulders, followed b, very denss
glacial till. The groundwater level, at the time of the ficld
investigation (May 1960), was found to be within 3 ft. of the
ground surface, . ’ ’

Spructure Foundations -

The proposed structure may be supported on spread
footings placed at or wvelow el, 610,00, assuming a net safe
pressure of 2,0 t,s.f.  Footings must be placed decp enocugh to

- eénsure & depth of cover below finished ground level sufficient

for frost protection (i.e., 6 ft.). It is estimated that the
maximum setilement under the structure load, will not exceed
1 inch 2nd will occur immediately the load is applied.

As an alternative, the structure may be supported on
piled foundations, Two types of piles appear to be feasible:

(1) Steel H-piles should achieve the maximum allowzble
load for the particular steel section adopted if driven to
approximste elevation 560.0, Due to the presence of bouiders,
i1t weuld be advisable to reinforce the pile tips with standzri
flanze plates, These boulders may cause the piles to reach
practical refusal at a higher elevaticn than 560,0 in some cases.
Driving should be controliled in the field by means of the Hiley
Forrula,

evses 3
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2, DISCUSSION AND RECOMMENDATIONS: (cont'd,)

Structure Foundations - (cont'd.) ces

(2) PFranki type displacement calssons should achieve
a deslign capacity of 150 tons/pile in the case of 22-inch # shafts
" It 1s estimated that the expanded bases may be formed at or about

el, 595.0. Piles may be reinforced according to structural
requirements, '

Pile caps should be provided with a minimum cover of
6 ft. for frost protection. '

Excavations carried out below the groundwater level,
will require a dewatgring gcheme in order to maintain a stable
and safe excavation, Subsoil consists of granular type material
and is highly susceptible to conditions of unbalanced hydrostatic
‘head. Under such conditions, the excavation bases will be likely
to 'boll'. This must be prevented by means of a suitable Jewater-
ing scheme involving wellpoints, or by other means, such as
excévating within a steel sheet cofferdam., If the latter method
is used, sheeting should be pre-driven to a depth below the
excavation base equal to the height of the preyailing groundwater
level above it,

3. MISCZLLANEOUS:

The field work for this project was carried out in
May 1960, under the supervision of Project Foundation Engineer
Mr, F, Norman, This report was written by Mr. XK., G. Selby,
Supervising Foundation Zngineer,

Cctober 1969
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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 140 PCUND 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
IN THE FOLLOWING TERMS: -

CONSISTENCY ‘N' BLOWS/ FT. ¢ LB./50.FT DENSENESS ‘N’ BLOWS / FT.
VERY SOFT 0 -2 0 - 250 VERY LOOSE 0-4
SOFT 2 - a 250 - 500 LOOSE 4-1c
FIRM 4a-8 500 - 1000 COMPACT 10 ~ 30
STIFF 8 - I8 1000 - 2000 DENSE 30 - 5C
VERY STIFF 13 - 30 2000 - 4000 VERY DENSE > 50
HARD > 30 > 4000

TYPE OF SAMPLE

&8 SPLIT SPOON T.W. THINWALL OPEN
WS WASHED SAMPLE TP THINWALL PISTON
S8 SCRAPER BUCKEY SAMPLE 0s. OESTERBERG SAMPLE
AS. AUGER SAMPLE Fs FOIL SAMPLE

cs. CHUNK SAMPLE R.C ROCK CORE

ST SLOTTED TUBE SAMPLE
B H. SAMPLE ADVANCED HYDRAULICALLY
P M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V.  LABCRATORY VANE
Q UNDRAINED TRIAXIAL FV.  FIELD VANE
Qcu  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Qd DRAINED TRIAXIAL s SENSITIVATY
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ABBREVIATIONS USED IN THIS REPORT

SOIL._PROPERTIES

UNIT WEIGHT OF SOt (BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSITY)
UNIT WEIGHY OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES G = ‘1"'

VOID RATIO
POROSITY
WATER CONTENT
DEGREE OF SATURATION
LIQUID LT
PLASTIC LimiT
PLASTICITY INDEX
SHRINKAGE LiMiT
W= Wp

fe
CONSISTENCY INDEX = _W‘L‘:__Vf_

[

YOID RATIO IN LOOSEST STATE
VOID RATIO IN DENSEST STATE

LIQUIDITY INDEX «

DENSITY INDEX = Smox 8
€max ~ €min

RELATIVE DENSITY D, IS ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME
- Be

COEFFICIERT OF VOLUME CHANGE » :
(1+e)ho
COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX = —— D8

Alog,, O
TIME FACTOR » Eafé- {d, DRAINAGE PATH )

DEGREE OF CONSCLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

IN TERMS OF
EFFECTIVE STRESS

Ty ¢+ 0 ton ¢
APPARENT COMESION

iN TERMS OF
TOTAL STRESS

Tiac,+ 0 ton ¢

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

w
e

loge2 or Ing
log,0a OR log o

MTEL<O

_:!XC’)MC‘{“AQ.Q‘

ZOrMrw

o T

GENERAL

=3 1416

BASE OF NATURAL LOGARITHMS 2-7183
NATURAL LOGARITHM OF ¢
LOGARITHM OF g TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O 1S 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 NF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TC BE USED WITH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNMDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COHESIOR EYC. i 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 TQ HORIZONTAL




DEPARTMENT OF HIGHWAYS ONTARIO

MEMORANMNDUM
‘ To: Mr, A, Stermac, From:  C,S. Grebski,
Frincipal Foundaticn Englneer, Bridge Office
Room 107, Lab. Building
ATTENTION: Dare:  December 19, 1969
Dur Five Rer. In rEPLY TO

R O S

SusseeT:  Hwy. No, 12 Interchange Underpass -
W.P. 906-66-02, Site 30-362 b7~ g
Highway 400, District No. 5

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

Kindly glve us your comments at your earliest

convenience,

" C.5. Grebski,
CSG:rd Bridge Design Engineer

Attach.

c.c. Foundation Section
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