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DEPARTMENT OF H GHWAYS ONMNTARIO

MEMORANDUM

. ¥.. ¥r. B. R, Davis,
Bridge Enginesr,
Bridge Division,

Admin. Bldg.
ittention: Mr,

S, McCombie

O.r F.Le Rer.

From: Foundation Section,
Materials & Testing Div,,
Room 107, Lab,. Bldg.

Dare: November 18, 1968

IN REPLY TD

SusuecT:

POUNDATICON INVESTIGATION REPORT

For

Proposed New Structure at the
Crossing of Hwy. #7 and Fish Creek
Twp, of Blanshard ~- County of Perth
District No. 3 (Stratford)

W.J, 68-F-69

- W.P, 130-63

Attached, we are forwarding to you, our detaliled
foundation investigation report on the subsoil conditions

existing at the above structure site,

We believe that the factual data and recommendations
contained therein, will prove adequate for your design

requirements,

Should additional information be required,

please do not nesitate to contact our Office,

AGS/MdeF
Attach,
cc: Messrs,

3, R, Davis (2)
. A, Tregaskes
W, Farren
Zonnenberg
G, Tillcocek
Watt

. Roy

. A, Singh

Foundations Files
Gen., Files

.

to oy B Oy 3 U B

e

A, G, Stermac /
PRINCIPAL FOUNDATION ENGINEER
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FOUNDATION INVESTIGATION REPORT
For
Proposed New Structure at the
Crossing oF Hwy. #7 and Flsh Creek
Twp., of Blaashard -- County of Perth
Distrist No. 3 (Stratford)

W.J. 68=F=59 - W,P, 130-63

1. INTRODUCTION:

The Foundathion Section was requested to carry out a
foundation investigation at the crosasing of Hwy. #? and Fish
Creek, in the Twp. of Blanshard, County of Perth. The request
was contained in a memo from the Bridge Location Section
(My. A, P, #att, Regional Sridgs Location Engineer, Londoan),
adated August 21, 1968. Subsequently, an jnvestigation was
sarried out by this Section to determine the subsoil conditions
existing at the site.

This report contains tne results of the investigation,
together with recommendations pertalinlng to the foundations oY
trne proposed structure, as well as the stability of the approach
embankments.,

2. DZSCRIPTION CF SITE AND GEOLOGY:

The proposed structure will be at the same locatlon as
the existing bridge whieh carries Bwy. #7 over Fisnh Creek, about
5 miles west of the Town o7 St. Mery's. Fish Cresekx is about 50 ft.
wide and 4 to 6 feet deep at the crosging; 1t flows North to South.
The topography at the site is hiily with patches of wooded land;
tne remainder is being utiiized for farming purposes.

Physiographically, the area is situated in the Stratford
7111 Plain" region, Thls ares 1g characterized by extensive ground
moraines composed basically of clayey soil. The morainal valleys
formed south of St, Mary's are often filled in with sand and gravel
deposits,

cont'd. /2 one



3, FIELD AND LABORATORY #JHK:

The field work consisted of four sampled boreholes,
each accompanied by a dynamic cune pemnetration test, The
borings were advanced by a conventlional diamond drill rig
adapted for soll sampling purposes,

Samples were recovered at required depths in a
2% 0,D, split-spoon sampler. The method of driving the
split-spoon sampler conformed to the spacifications for the
Standard Panetration Test; the same methcd was used to advance
the dynamic cone penetration tests, In all four borings
bedrock was proven by obtaining AXT roek core samples,

The locatlions and elevations of g1l boreholes are
shown on Drawing 68-F-694, together with the estimated
stratigraphical profile.

All samples were subjected to visual inspection in
the field and subsequently 1o the laboratory prior to any tests.
Following this inspection, tests were carried out on certaln
selected samples to determine the physical propertlies of the
various soll types:

Organic Contents

Natural Moisture Contents
Bulk oJensities

Grain-3>ize Distributions
Atterbarg Limits

The results of txesge tests are summarized and plotted

or. the Record of Borelog sheets contained in the Appeadix of
the report,

On completion of laboratory testing, the various soil
types were classified as to type and consistency, or relative

density, in general accocrding to the Unified Soil Classification
System {(Oect, 1963).

cont'd. /3 .,.




4, SUBSOIL CONDITIONS: {cont'd.) ...

L,1) General:

Subsoil at the site consists of a surficlal layer of
organic clayey silt or roadway £111 {(mixture of clayey silt witn
sand and gravel) underlain by a deposit of gravel and sllty sand
Wwith layers of clayey silt. Underlying these deposits 1s
dolomitic limestone bedrock some 1G to 28 ft. below the existing
ground surface, or at about elev. 924 - 926, The boundaries
wetween the various soil strata are shown on the Record of
3orelog sheets contalned in the Apvendix of the report. The
estimated stratigraphical profile shown on Dwg. 65-F-6G4A 1is
nased upon this information. From the ground surface downwards,
the different soili types are described in detatl, as follows:

L,2) Organic¢ Clayey Silt:

This surficial cepositi was encountered only in B.d.'s
#2 and 4 located on the south side of the outer limits of the
existing approach embankments, naving & total thickness of about
5 £t, The material in this layer essentially consists of =
zixture of organics and c.ayey sllt with some sand and gravel,
Tre organic content ranges anywnere from 3% to 13% by dry weight.
The Atterberg Limit tests, carried out on samples from this
deposit, are summarized oa the Plasticity Chart in the Appendix
of this report. These results are indicative of an organic
material, with a plasticity ranging from low to high. 'N' values
ranged from 7 to 1l blows/Tt., indicating a firm consistency.

4.3) Fill Material (Clayey S3lt with Sand and Gravel):

The fill material was encountered only in 3,H, #3

located on the north shoulder of the existing Hwy. #7 west avoproach
enpenkment, and extends to a depth of 11 ft. below the roadway
surface. This embankment fill is malnly composed of clayey silt
with sand and gravel with occasional traces of organic material,
Standard Penetration !N' values ranged from 7 to 30 blows/ft.,
tndicating the consistency of the £411 material to vary from firm

to stiff,

cont'd. /4 ...
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L, SUBSOIL CONDITIONS: (cont'd.)

. s .

‘ L,4) X¥ixture of Gravel ard Silty Sand:

This stratum was encountered in all bereholes, either
immediately below the surflcial layer of organic clayey silt in
S.H.'s #2 and #4, and fill material in B.H, #4, or from the ground
surface in 3,H, #l1. The upper and lower limits of this deposit
varled somewhat due to the presence of clayey siit layers descrited
elsewhere, but generally sxtends down to bedroeck. In B.H., #4
tnis stratum is overlain Dy & distinct layer of clayey silt with
some sand and gravel, whereas in B.H., #3, it is underlain by a
clayey silt layer.

Grain-size distribution curves obtained from typical
samples of the granular deposit are shown on a figure in the
4ppendix of this report. The percentage of silt, sand and gZravel
varied somewhat throughout the stratum, but the deposit may be
described as a gravel and silty sand mixture with traces of clay
Standard Penetration 'N' wvalues ranged from 16 to 98 blows/<t.,

' indicating a rslative density of coupact to very dense.

L,5) Clayey Silit with some Sand and Gravel:

A distinet cohesive layer of clayey silt with some sard
was encountered in 3B.H,'s #3 and #4; the thickness at these
lozatlons was 1C ft. and 7 ft,, resvectively. In addition, thir
layers of clayey silt were also observed between slev, 9335 and
eiev, 932 in B.H.'s #1 an: #2. The physical proverties of the
cohesive stratum, as determined from field and laboratory testing,
are summarized as follows:

Liquid Limit ALE) : 16% - 25%

Plastic Limit (WpZ) : 14% - 18%
Moisture Content (W %) : 16% - 20%
Plasticity Index {Ip ) H 2 ~9

Standard Penetration ('N') Values : 18 - 38 Blows/ft.

Based on the above mentioned results, it is estimated
. that the cohesive soil is Lnorganic and of low plasticity (CL)
with a conslistency 1n the very stiff to haré range.

cont'd, /5 ...
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4, SUBSOIL CONDITIONS: (cont'd.) ...

. 4,5) Dolomitic Limestone Bedroclk:

Bedrock was found to consist of layered grey dolomitic
limestone, The surface of the bedrock was found to be fairly
norizontal, and varied from elev, $26.5 to elev. 924,5., 1In all
the vorings bedrock was vprover. by obtalning AXT size rock core
samples to a depth of 2 to 6 ft. BRecovery ranged from ?0% <o

100%, indicating that the rock is generally sound right from the
surface.

5. GROUNDWATER CONDITIONS:

Observations carried out in the open borehcles during
ne time of the fleld investigation, indicated that the groundwater
level was approximately between elev, G46,0 and elev, 942.5. The
exact water levels observed &t the time of the field investigation
are shown on Borehole Logs {Appendix I).

ot

The water level in Fish Creek, at the time of the
. iavestigation, was at elev. 942.5.

6., DISCUSSION AND RECOMMENDATIONS:

It is proposed tc replace the existing single-span
bridge at the crossing of Hwy. #7 and Fish Creek. Fresent
proposals call for a new 75-ft. single-span structure having
a width of some 40 ft, Tre new centre-line will be the same
as the existing one, without any change in tne profile grade
for Hwy. #7 at this crossing,.

The subsoil at ine site consists of a deposit of s
compact to very dense mixture of gravel and silty sand which
underlies, in certain aress, a surflicial cover of organic clayey
siit or roadway fiil material. The granular deposit (mixture of
ravel and silty sand) contalns distinect cohesive layers of

clayey silt., Underlying the overburden is dolomitic limestone
bedrock at elev, 926 - elev, $24, or some 15 to 23 ft, below
. the existing ground surface.

[0 4]

cont'd., /6 ...
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' 6. DISCUSSION AND RECOMMENDARIONS: (contta.) ...

In view of the presence of competent subsoil, it is
recommended that the proposed abutments be founded on spread
footings at or below slev. 937.0 with an allowable net pressure
of 2,5 t.s,f, The depth of the footings should be sufficient
S0 as 1o ensure at least 4 ~t, of cover for frost protection,
if any local vockets of organic material are encountered at the

footing rormation level, such compressible deposits should be
sub-excavated and backfilled with well compacted granular
material. The differential set:tlements between the two abutmen:
footings will be negligiblie and well withir tolerable limits,
As 1t will De necessary to carry out the excavations for the
spread footings below the creex or groundwater level, a dewatering
scheme may bDe required, The subsoll consists mainly of a
granular type materisl and is susceptible to 'boiling' under |
conditlons of an unbalanced hydrostatic head., If steel sheeting i
is incorporated in = dewatering scheme, or as a means of seour
" protection, this should be driven to a minimum depth below :the
excavatlion bottoms equal To the height of the vrevaliling water
above them in order to prevent holiling.

4s an alternative, verched abutments may be constructed
within the approaches supnorted on end-bearing steel H-piles
driven to bpedrock. Allowable loads will depend upon the piie
chosen, For example, a 12 BP 74 steel Hwpile driven to bedrock,
zay ve desligned for 90 tons per pile. The forward and side slovpes
of the approaches and tne river banxs should be rip-rapped :o
high water level to protect against erosion by scour. In this
case, the footings can be vlaced above groundwater level and will,
tnerefore, not reguire a dewatering scheme, The Structure, however,
will have a longer span than in the former case,

cont'd, /7 ...
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5. DISCUSSION AND RECOMMENDATIONS: (cont'd.} ...

Aoproach Embankments: The proposed grade for Hwy., #7
at thls crossing will have the same grade as the existing
nighway; however, the new roadway will be wider. No stabillity
vroblems are antlicipated for the proposed widening with standarg
2:1 slovnes, vprovided that sll orgaunic material 1s sub-excavated
and backfilled with sultable granular material as per current

4.H,0, Standards, prior to the construction of the approach
embankments.

7. MISCZLLANEQUS:

The field work, performed betweern September 4 and
September 13, 1988, was suvervised by Mr. V., Korlu, Project
foundation Engineer, who also prepared this report,

The investigation was carried out under the general
supervision of Mr. M, Devata, Supervising PFoundation Znginesr,
who also reviewed this report,

The equipment used in tne field was provided and
operated by P,V.K, & Sons Company of Burford, Ontario.

November 19363




APrEHOIX I



E . OQFFICE REFPORT BN SOH. EAPLORATON
P [ ®

CEPARTIENT OF o« GnwAYS - ONTAMID i - TS TS N e et o e S S
e arex [ o ¢
OF BOREHOLE NO 1L SO MDA UN RELT N
LOTAT.ON . 1% Fiash Gy, 270 0+ 13 37t Bt e 8 uNATED By XL -
. . .
w e 130w = BTR NG DATE Soot. €, 1655 COMBILED BY v
. . PR Tty T e "
SaTuN endaiic BoREws_f vvop Lriv: TV Carinz & Waoih e IHECRED BY .
SYNAMIC PENETRATION RESISTANCE LIUD LM e W
- e+ i — w BLOWS /FGOT PLASTIC LT - s
-, \ -
5 S 7 2% Lo 60 8o 10 WATER CONTEMNT e @ <~
gl = < 2 [ SHEAR 3TRENGIR P S F s . Zz
E_gv 2w S > — T3
£t BESERID TIoN i 2 7 - o , = REMARKS
DEPT o stz - 3 N
@ = - F4 w w AT ~ £ a Y
B iz o WATER CONTENT 3 X
L3, Groumd Lave @ @ w

Pd ~ = ¥ o .
: ‘ ) : . 1z ac L5 peeiGr.%s 02,01
N M iaes g*'r-vn'i 2 siity ' » ' v | ; : y St2.5

send wiil trace of

|
I
|
i
|
]
o)
o)
=
>
|
i
4
'
.

J °. T 67 28 "5
,0 Carizzzt 4o dease, : S _ o, : b2 2029 9
5 Clayey 311t & soms said ), g, - : | » :

(%)
+
w
n
el
Py

- [ Lged P t . . ' i i

. . ! | I ,
. « LR 7 i A S R
trace of ' ’ ; 1 '
; ; z, ;
H . i : .
t Lo denss. ; ! ; : { ‘
Bedrock - Sound. , | |
915.5 layersd limestone. | ’ ‘Rec. 920 ot ; N .
=4 et S U S i i - ! ; i
. ' . i i i ! K
25.0' End of Borehole ' % | i ! j
i : : ! i i
; ' " i i ; i i
: i { i ¢ ;
| | | i
mof—— . 1 s =
i : ; { ; ! |
; ; s, a g é f E '
i ! : | : i ! ; : !
é ; Do | ! i ! 3
& i i 1 i H
! C o L
| i ; Do z ! . s i
L | CTS |N NCGATIVE DUE |TO § |
i P i c'omm ION QF ORIBGINAL|DOCUMENT :
! | !
2 ] i % I 1 i




o
W

DEPARTRY WY

OF MGHEATS - DNTARCG

é?-?—é?

ESTING DIVISION

R“V\ F?:

CF

4

1

rive LY Casins

3L O La3an

§0.. PROFILE DYNAMIL SENETRATION RESISTANCE
g ] T w | BLOWS SFOOT
f 5 o 2 20 uo 6 & 1%0 >
A Q < i [ S [ SN x =
ol = - G |'SHEZR STRENGT E
8 s %] REMARKS
x! o - 3 w ’
=i 3z < = ﬁATEQ CONTENT e Z
. g 0w : ) 2z ;s,; P:; £ Gr.3a.81.02
- ‘ : ; y Fu2.5
933.5. S P S11 9u0) . : - S N ’
[ =4 Oj - - A H ! ; e
- ~ L2l e ; o 28 57 15
931-1-5 N "< - G - .
I7.3 G T - ; : , o
932'5 e : i : M ;
2.0 j i ;
: -+ - i i R < : 4 EEN—
‘ i i ? ? : :
925.0, . . % f z a
3 : & H i ! H
19.5 Bedrock - Sound ? | ; f I '»
920.0 Layered limestons. : l : } 5
, - ; } 3 ; : L N
2.5 Fnd of Borehole > ; : ; : z :
; ; : ; i
— ; f
910 T . - FE .
- i ! : -
: , i . ' 1 ‘ ;
; . ; | s ; ] ‘
: H { N H ! i ; £
: L | : 3 : ' i
: i EFECTS IN NEGATIVE DLgE “’Os ; g
; E ! f co mo+ OF ORIGINAL DOCUMEN! ’ |
; : ! i ] :
; ! i i H H i 1




FLRA™ CB-MT- & ' OFFICE REPORT ON SOIL EXPLORATION

S0 -Ates

SEPARTMENT OF XiSMWAYS - ONTANIO

RECORD OF BOREHOLE NO.3 EGUNCATION  SECTON
MATERIALS & TESTING DIVISION

sc8 £8-F-69 LOCATION _ Buy. 7 & Fish Cr. 270 + 99 20' Rt. ORIGINATED &Y __ VP

w P 130—6_3 BORING DATE Sept. 11 1968 vY

TOMPILED BY
4 3
DATUM Geodetic BORENGLE TyoE Drivg BX Gas:mg & Wash

~

—— CHECKED BY sl

e ST pROFPRE ] sameies BLows ooy LM RESSANCE  IEmpee T
5 R : Lo 6 8 100 WATER CONTENT —rw .-
il = S0 Q [Seear sTRERGTR RS F T g - =g
ELEv B R N e = T % | pEmaRcs
0EPT DESCRIPTION vl g @ g > g 1€ 8 & R
ERTH ; xf 3. F e WATER CONTENT % ¥ X
9 5 Ground Level o I A e 30 W eC ¢|or.Sa.si.01
* * ! ! ; ; ; ¢ i :
G.0:Clayey silt withk samd - : ‘ i ; | { ; : ! ,
‘ard gravel - trace of - A S ; 3 : ! ; ;
‘organics. ,‘/_,V_L,Y‘;_‘,SS Ao ] N G T ST . f
B N i : i : N H ¢ .
. Fi1l material, A R : i : ‘ ; ? ,
_/‘/- 38, 3 ; ; , ¢ o ; y 9h6.0
Firm 8 b ] ; : 5 ; : ; =
slls. B to st () 30 — o 18 36 “ B
310.0. Hixture of gravel & o ! | ; :
silty sand & trace of | ; L7200 olo » o ) o 1 R S
936, 5' Dense to very dense. 3',; “:“?“ e j
3 PRI vy i ; : I ;
i2.0 Clayey silt with some A 61855 38 ; ro—t
sand & gravel. v ; : ; ! i
Fod A ] 930 L | . o
Vo t 7 1 f T
; 1 H : i
Hard. 471 ss 100/ |
2}3 0 /Bedrock = Sound > 0% | »

923.5 Layered limestone
31.0 End of porehole

920} L .




PR CAMT D \ OFFiCE geocmd SOIL SXPLOGATION

DEPARTMENT CF W GAwWAYS - DNTAMIS N o
MATERIALS & TESTING DIVISION
JCB 63-F-£2 . DRIGINATED BY VR
w p _13C-43 COMPILED 87 =
, g 4
catum _ _geodetins CHECKED B/Y
SOIL PROFILE saMoLES ! OYNAMIC PENETRATION RESISTANCE LIGUIC LiMIT ———e w(
: i : - S o | BLOWS/FOOT 5 " PLASTIC LT ws .
‘: ' B -: 213 20 ke 0 C 100 WATER CONTENT ——w <t
: 2l = w o 9 | SHEAR STRENGTH P S F wp w - w
ELEV A A s p————t " 51 RemARks
—— -~ b H
SEFTH DESCRIPTION E 3 : ;* 2{ (=]
) =z Sl - WATER CONTENT % )
ohl .0 Ground level & @ ™ ; ; : , 15 3” k5 PCF
0.0 Oriinic el silt : ; f : Y 5i2.5
some S i : ; : : :
| 939.5 gravel. F‘im T Shopy— + R R ENEN sl : =
L.5 c1 silt with scme e i ' " ! ' :
sand ¥ iraces of , (85 228 ' E
gravel. < o 3 ; :
3z, o :
932.0 Verystiff. 4 _ i :
12.0 Kixture of gravel & .-.;L ' 8S . Sk 930 ———d - . ] i ;
811ty sand & trace of g i : !
: - 3 ¢ -Sg i ! :
; clay Lie : : ! ! :
j - sownd % 1 | 5
; Y le axr 1% | | b ‘=
., Layered limestone. £ ; .Rec! * : z ; | f
‘22(301?_~ L - > L ’ ‘, 920 e . 4 { - ‘;x - - .,.gv_;_- L S—
23.9! End of Borehole : : : ; | ’ i :
: : | | ; ! i i
| B .
: A % | : f
é : ! : ? : : i ! ! '
.i % o I A |
f |
{ i i ? !
; i : g ! 9 ; Y ;
| ; i i ) i ! ;
! % L P P : i
1 i P ! ! | 1 i
i i I i ‘ ! i ;
H H | i i ! H
i | | ‘ | ] |
H : H i f H i
1] i H i I 1 ! i i i




TOREERINT sy s TE R

SEVISED jm..‘)e%,s

50 ™ K H T 4
H
!
50 — — N -
; ‘,0 Prememmame e s — - PN —
-
(&)
-
a !
>
=Y
g 30— - — -
r
o
- oL LEGEND
o __
< BH No | SAMPLE | symBoL
a 20 e e — -
: ] 3 +
fo2 1183 x
e ?
13 11286, e
H :
° 14 1,243 ]
S IS Rl
i i i
e s b
: H
; t
; ; i

40 S0 50

DEFECTS IN NEGATIVE DUE TO

70 80 30 100
CIQUID LiM!Y -~ Psr Cent
W8 GATERIALS ama PLASTICITY CHART WP No. 130 - 63
: TESTING BN 68-F - 69
DIVISION

CONDITION OF ORIGINAL DOCUMENT




DEFECTS N NEGATNE DUE TO
CONDITION OF ORXGINAL DOCi IMENT.

Mf“A SWICATHDN

W\YSTEM

2 ::Ab;'ygmf OF  HGRWAYT
AATERIALS ana.

TESTING . !
PR | MiXTURE

o"F
- OF

FRAIN

GRAV

CLAY'




ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER 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 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER Of BLOWS REQUIRED TO ADVANCE A 2 INCY .,
TO THE ENC OF DRILL RODS. 12 INCHES INTO THE SUBSOW,

60 DEGREE CONE, FITTED
THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHES!VE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS
iN THE FOLLOWING TERMS : -

SOILS ARE DESCRIBED

CONSISTENCY 'N' BLOWS/ €T ¢ LB./SQ.FT DENSENESS ‘N’ BLOWS / FT.
VERY SOFT 0 - 2 o - 250 VERY LOOSE 0 -a
SOFT 2 - 4 2%0 - 500 LOOSE 4 - 10
FIRM 4 -8 500 - 1000 COMPACT 10 - 30
STIFF g8 - I8 1000 - 2000 DENSE 20 - 50
VERY STiFF s - 30 2000 - 4000 VERY DENSE > 50
HARD > 30 >  4c00

TYPE OF SAMPLE

$s SPLIT SPOON TWwW THINWALL OPEN

WS WASHED SAMPLE TP THINWALL PISTON
S8 SCRAPER BUCKET SAMPLE oS OESTERBERG SAMPLE
AS AUGER SAMPLE FsS FOIL SAMPLE

€S CHUNK SAMPLE RC ROCK CORE

T SLOTTED TUBE SAMPLE
P SAMPLE ADVANCED HYDRAULICALLY
P M SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION LV  LABORATORY VANE
Q UNDRAINED TRIAX{AL FV  FIELD VANE
Qcu  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIOATION

Qd DRAINED TRIAXIAL s SENSITIVITY




ABBREVIATIONS USED IN THIS REPORT

SOIL PROPERTIES GENERAL
e UNIT WEIGHT OF SO (BULK DENSITY) o 231416
7, UNIT WEIGHT OF SOLID PARTICLES e BASE OF NATURAL LOGARITHMS 2-7183
7w UNIT WEIGHT OF WATER logea or Ing NATURAL LOGARITHM OF g
Ty UNIT DRY WEIGHT OF SOIL (DRY DENSITY) 10g,,00R l0Og@  LOGARITHM OF @ TO BASE 10
7' GNIT WEIGHT OF SUBMERGED SOIL t TIME
7 ACCELERATION DUE TO SRAVITY
G SPECIFIC GRAVITY OF SOLID PARTICLES G = —%- g ?
7. v VOLUME
e ¥DID RATIO W WEIGHT
n POROSITY M MOMENT
w WATER CONTENT F FACTOR OF SAFETY
S, DEGREE OF SATURATION
W, LIGUID LimIT
STRESS AND STRAIN
wp PLASTIC LiMiT
[FS PLASTICITY INDEX u PORE PRESSURE
s SHRINKAGE LiMmIT o NORMAL STRESS
- wp o NORMAL EFFECTIVE STRESS (& IS ALSO USED )
i LIQUIDITY INDEX =
S T SHEAR STRESS
W - W € LINEAR STRAIN
te CONSISTENCY INDEY & —a T
'S e SHEAR STRAN
8mgx  YOID RATIC IN LOOSEST STATE v POISSON'S RATIO { jL !5 ALSC USED)
€min V0D RATIO IN DENSEST STATE £ MODULUS OF LINEAR DEFORMATION { YOUMGS MODULUS }
- G WMODULUS OF SHEAR DEFORMATION
fp  DENSITY inpEX = EmexTE€
€max T €min K MODULUS OF COMPRESSIBILITY
RELATIVE DENSITY D, 15 aLso usep n COEFFICIENT OF VISCOSITY
h HYDRAULIC HEAD OR POTENTIAL
RATE OF DiSCHARGE
g EARTH PRESSURE
VELOCITY OF Fiow
; HYDRAULIC GRADIENT d DiISTANCE FROM TOP OF WALL TO POINT OF APPLICATION:
K COEFFICIENT OF PERMEABILITY OF PRESSURE
5 SEEPAGE FORCE PER UNIT VOLUME 3 ANGLE OF WALL FRICTION
- Ae K DiMENSIONLESS COEFFICIENT TO BE USED WITH VARIGUS
m, COEFFICIENT OF VOLUME CHMANGE » DY SUFFIXES IN EXPRESSIONS REFERRING TC NORMAL STRESS
ON WALLS
COEFFICIENT OF CONSOLIDATION
Cv K, COEFFICIENT OF EARTH PRESSURE AT REST
Ce COMPRESSION INDEX = _Ae -
Liogi O
S FOUNDATIONS
T, TIME FACTOR = d', { d, DRAINAGE PATH ) ——
8 BREADTH OF FOUNDATION
U DEGREE OF CONSOLIDATION
L LENGTH OF FOUNDATION
Ty SHEAR STRENGTH
. o] DEPTH OF FOUNDATION BENEATH GROUND
c EFFECTIVE CORESION )
INTERCEPT N TERMS OF N OIMENSIONLESS COEFFICIENT USED w::m A SUFFIX APPLYING
TO SPECIF'C GRAVITY. DEPTH AND COMESION ETC N THE
. . > EFFECTIVE STRESS :
© EFFECTIVE INGLE OF C h FORMULA FOR BEARING CAPACITY
SHEARING RESISTANCE, Ty=2C+ o ton ¢
GR FRICTICN Ky MODULUS OF SUBGRADE REACTION
cy APPARENT COMESION
c N TEAMS OF
oy APPARENT ANGLE OF TOTAL STRESS PES
SHEARING RESISTANCE, + o fan é M“—'
o Ty=C 2}
OR FRICTION Y
o < H VERTICAL HEIGHT OF SLOPE
FFICY T OF FRIC
H COEFFICIENT O feTIoN D CEPTH BELOW TOE OF SLOPE TO HARD STRATUM
S, SENSITIVITY

Y ANGLE OF SLOPE TO HORIZONTAL
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