¥r. A. M, Toye. Hareh 16, 1960,
Bridge Engineer. FOUNDATION INVESTIGATION - by

Haterials & Research Section. Hilllam A, Trow & Assceilates,

Atteniion: Mr, 5. MeCombie.

Re: Proposed Crossing of County Ro~d and
Hwy. 401 - Near Ridgetown - 07 riet 1
Wer. 86-59, AP e

e T

The detailed foundatlion investigation for the
above site, prepared by W. A, Trow & issociates, has been
reviewed by this Sectlon. We are in agreement with the
conclusions and svggestions given in this report.

If any queries arise concerning the foundations for
the proposed structure, please contact the Foundation Seection.

Le G FY Sﬁﬁél‘m,
PRIKCIPAL SOILS & FOUNDATIONS EHNGR.

per:
O ot
R Mded {%. Peaker,
sttach, R FIELD ?@Eﬁﬁﬁflﬁﬁ SUPERVISING ENGR,)

cc: Messrs., A4. M. Toye (2) 7
He A. Tregaskes
B. G. HEomsay
Ao CGater
G, U. Howell
J. Roy
4, Wati

Foundations Gffice
Sen., Files,



¥r. 4. M. Toye, . May 3, 1960

Bridge Engineer. REVIEW COF SUBSOIL CORDITIONS

imtericls & KHessarsh Seciion,

Aattention: J¥r, Bruce Davis,

o)
[4:]
L 23

H.P. 81-59: Zaleigh Twp. Bridge Fo. 13
W.P.86-53r County Read Crogsing near Ridgetown.
W.P. ©6-59: County Road Crossing

~- Differential Settlements --

As regquested, we have reviewed the subsoil econditions
at the above noted siructure sites with respact to differsntial
setitlezments between ths pilers and the abu. *s, Jur Tirdings
are 23 Tollowsi~

1. Talsigh Twp. Bridze Na. 13, Hwy. 401 - W.P, 81-59:

2% this site, according to the subsoil data reported
by Dozinion Soil Investigation, Ltd., a layer of medium coo-
pressitle silty clay, epproximetely 18 fi. in thickness, was
encountered at a depth of approx. 32 ft. btelow the existing
ground suriace,. ‘The consclidaticen characteristics of this clay
iayer have not bDzen investigated by the scil consultants but,
sccording to cur experience in the grea,fthe coefficient of
volume compressibility of C.007 ft.</ton has been found to be a
reasonable value for cozputations of consolidation settlements
in the elay. hesults of settlement calculations ure as followe:-

Settlement of abutment due to 3 t.s.f. footing
pressure + fill = 1.7,

Cettlement of pler adjacent to sbuiment dus t5 3 t.s.f.
footing pressurs + i1l = 1%,

Settlezent of centre pler due %o 3 t.s.f. footing
pressure = 0.5".

Ve would like to point ocut that the azbove computed
settlenents are on ¢ leng-term basis and we conclude that for
design purrposes, the maximum differential settlement will ba of
the order of 1/2" within the 1lifetime of the structure,

econttd., /2 ...




2. County Road Crossing near Ridgetown - W.F, 856-59:

The foundation investigation at this siructure site
vae carried out by Willlam A, Trow & Associates, The site,ln
general; is underlain by a deap deposit of sver-consolidated
silty eiay followed by bedrock. If a single-span design is
used, in view of the fact that the subsoil econditions &re
relatively wmniform, little differentisl settlement of any com~
sequence, need be anticipated.

If it is proposed to use & design incorporating & centre
pier, some long-term differential settlementi between the abulmenis
and the pler can be expecied. An ultimate movement cf the order
af 2 inches has been estimated by the Consultants, It appears :
that for an over-consolldated clay, thls magnitude of differentiel
settlement has been over—estiﬁafed. in view of the slow rate of
consolidation, as exnacted of clays, ¥we are of the opinion that
for practlical purposes, a dirxerential gettlement of ths order of
1 inch can be used for desizn witbin the lifetime of the siructurs.

3. County Eagﬁ(gipssing'- W.P, 56-5G:

The fou uﬁtiOﬁ investigation at fhis structure site was
carried out by 3. ¥, Peto Assoclates. Ths - nbsail consists of a
deep deposit of heavily over-consolidated clay. Little differ-
ential settlerments of any consequence need be anticipated af E-3
singls-span or & multi-span structure,

If we can be of further essistancs in connsction with
thess projescts, plesse contact ocur 0ffice.

L. G, Soderman,
PHINCIPAL SGILS & FOUNDATIONS ENXGER.

Fear:
ﬁKLf i (4. X, Loh,
ez S, anczbia - PROQJECT FGUEDAEIGE ENGR,}

Foundetions 0ffice
Gens Files.



Re: Proposed Crossing of Gravel Road
Revised Line betwcen Lots & & 7
Con. VI and Bwy. 401 - Raleigh %wp.
¥ent County - District 1=
W.P, B7=%9 ;. =

CHECKING OF PHRELIMINARY PLANS

Preliminary plans sesm to be in sgreement with
"the suggestions contained in the covering letter of the
Soil Investigation Report (Dominion Soil Investigation, Ltd.}.

Foundation elevation is 579.0°. It is not visible
from the plan what bearing capaclty has been chosen. In the
covering letter, it was suggested to use 3 T/sq.ft.

Remarls - . N
SeTars: The foundation overburden will te approx. 9.

On account of this, the allowsble bearing _
capacity cculd probably be rai 23 to & T/sg.ft.

AS /¥deF . Stermac,

&
A
FOUNDATIORS OFFICE ENGINEE?

April 11, 1960,




iTe ;50 He ?de, Hareh 3; ,1966«9
dridge ingincer, FOUEDATIOR FEFCRT - by

Yaterlals é lescarch Cection.

Doainion Seil Invtsﬁiiatéggg

Attention: ¥Fr, 3. YeCoxtie,

nes Fropeossd Crossiry of Gravel Foed
Iievised Line between Lots § & 7,
Cone. ¥I and‘Ewyw 401 - Paleigh Twp.,
Yent County « Dist, 1 - W,P. 81=59,

The detailed fourdation report prepared by Dozinion

Soil Investigation, Ltd,, for the nroposed structures at the
above lccation, has been reviewed by the Foundation Section.
Comzonts arising from the review of this report, ars as
follows:=

1.

~

<o

The subseil at the szbove site is generally a clay till.,

The prozosed structure may ba supported by spread footinzs
fecuncded 2t elevation 577.0°7 or lewor.  Rotween elevations
£72.0% and 5{5.0%, sproad footings =ay be designad for an
cilowsble bearing pressure of 3 T/ft.2.  The recozmended
‘allowable bezring rrossure has been redoced from b T/ft,2
10 3 T/{t.c, after eonsidering total settlenent, and pos-
sible goftening of the bezring surface of ths till bafocre
placing the concrete,

If the footirnps ere rnot pleced immediately after the coz-
pletien of excavation, consiceration shoulé be given to the
rlacling of & 6" conerete working mat at the bottoz of the
czcavatien., This working mat will prevent softening of the
bearing caterisl.

Q’Oﬂtgd; /2 Y



Conments: : (cmt’d.) soe

b, o problems asscelsted with se2page waier, or esbaniment
ctability, are anticipated. :

If further queries arise regarding this report, pleass

contzet the Foundation Jection,

*? -1
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P f‘-d‘»«-’

Attach.

cc: Nessrs. A, M. Toye (2)
H, &. Tregaskes
Do Ge lamsay
A+ Gater
G. T, Howell
JQ 2.03‘
i, Watt
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. WILLIAM A. TROW AND ASSOCIATES LTD.

* SITE INVESTIGATIONS
) A : UL AND
. : o S SOl “MECHANICS CONSULTATION

884 WILSON AVE,
DOWNSVIEW | ONT.
ME. 5-59¢1

Project: J 470 March 8, . 1960.

W. A TROW, MASC, MELC, PENG:

¥r. A, Butka,

Acting Materials and Ressarch Engineer,
¥ateriajs & Resesarch Section,
Depariment of Highways of Ontarioc,
Parliament Bldgs.,

Toronto 2, Ont,

Attention:  ¥r. L, G. Soderman

Poundation Investigation
Proposed County Road Underpass o
Hwy. 401 - Horth-west of Ridgetown, WP 86-59

Desr Sirs:

S The ‘enclesed Tepori describes ths soil conditions enccuxitered
~.at the proposed County road underpass iAdicated above,

, - The soil at this location was found to consist of very stiff
to stiff clay or silty clay down to bedrock depth; some 68 feet below
the surface of the Couniy road.. According’ to shear sirength measure-
ments, abutment footings can be placed directly on the clay at Flev,
610 feet, or about 3} feet below the level of the adjacent fields, A
safle ‘bearing wvalue of 4000 P.S.f, has been recommended. ‘

Setilement of the abuiments will 4ake place at a very slow
rate and this will result in large part from the weight of the adjacent
smbankment £ill. A long term total settlement of 8 inches has been
computed on the basis of ‘laboratory tests. The sctusl settlement more
probably will be about half this vaiue. Somewha less movement will
cocur in the embankments immediately adjacent to'the structure. TIf 4t
is propesed to use a centre pier in the bridge, some long term differw
entizl movement between the pler and the abuitments should be anticipated.
This movement could be of the order of +wo inchss, with the pier settling

" less, ultimately, than the abuiments. : ‘ ' :



- WILLIAM A.

_TROW AND ASSOCIATES LTD. o

o

"he soil at zll depths is quiie sirong enough to support the
welg%t of embankment Till reguired for the approaches to 3his structure,

Side ‘Jopes oft 1 21 can be utilized. The fill can be placed 2t any time
in the constructlon schedule, : : :

‘We Hope that the 7nformat;on contained in this report is suwa
icisnt for your deszgn purposes. - Please contact us if you have any queries

about the fcundatlon conditions,
Yours very fruly,

W Tamsrs
UAT/1% ¥William A, Trow (P, Eng.)
Incl, : :



WILLIAM A. TROW AND ASSOCIATES LTD.

DEPARTHENT OF HIGHWAYS OF ONTARIO
VATERTALS & RISBARCE STOTTON
PARLTAMTNT BUILIINGS, TCRONTO

FOUNDATICY INVESTIGATION -
PROPOSED COUNTY ROLD UNDEZRPASS :
Y. 401 — WORTHEWEST OF AIDGETOWN, WP 86-59

Project: J 470

, March 8, 1960
¥illiam A. Trow & Assocciates Ltd,
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FOUNDATION INVESTIGATION
PROPOSED COUNTY ROAD UNDERPASS o
H@Y. 401 - WORTH-WEST CF RIDGETOWN, ONT. - WP 86-59

This report describes ihs soil conditions existing at the site
of a County rozd srossing of Highway 407; near Ridgetown; Ont.

The capacity of the soil at this location has been appreised Loth
witk regard to iis ability %o support the bridge siructure znd $o its

5tabllity under +the weight of the approact Till. Details concerning f:eld

testing methods are given in Appendix.

<

Site Descripiion

~The site of this crossing is typical of the terrain in this
of Southern Onitaric. The ground is extremely Tlizt and is used either
Pasfureland or is sown to dorn. Ditches have beer cut through the fiat
countryside o carry away the seepage from the field tile of sach farm, One
of these diiches parsllels +the sast side of the County road and then +urns
to the easi about 100 feet norih of tne proposed crossing. The depih of
this ditch is about 5 Teet below read levely or about 3 feet below ilLe
adjacent field. 4 shallower ditch passes along the west side of the road,
During the mild spell in the early part of the inwestigation9 these ditches
contained about 8 inches of water; but this run—off flow quickly dried

up as the cold weather returned.

Subsoil Description

The subsoil at this Site was determined Ly 5 borings, 2 of which
were continued 3¢ assumed bedrock, and the remainder were terminated at =
depth of zboui 35 feeci. Detailed desceriptions of %he spil types at each
test location are indicated in the borehole logsy, Dwgs. 2 %o 6 of this
report. - Also showr is a graphical record of strength and other physical
properiies. : :

In order 4o assist in the general apprzisal of Toundatien con-

- ditions, the irformation from these logs has been summarized into the es?-

imated stratigraphical profile shown in Dmgs 4,  The fellowing stratif-
ication is indicated;

-

i) Brown sandy silt

This is & loose surfacs deposit which extends o 2 maximum
depth of about 3% feet; or ic elevaiions ranging from 64,4 to £i4,1,
This material contains the surface water of the adjacent flat ground.
The ground water ievel, at the time of the investiration program was
approximate Zlev. 512 fget,
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(2) Very stiff clay with silt partin~s

This stratum underlies the sandy silt descridbed above, I+
exists in a wery stiff condition at upper levels but becomes somewhat
less stiff with depth. The thickness of sach =ilt parting varies znd they

-appear to become less prominent with depth. Representative physical

rroperties are as follows:

Undrzinsd shear stréng%h — 25300 psf decrezsing to 1000 psf

Penetration Resistance ~ 5. to 15 blows per foot

Atterberg Limits ~ ILiguid limit aprrox. 60%: Plastic limii
: approx. 24%.

Fatural Yoisturs - Close to plasiic 1imit

Fatural Urdt Weight -~ Approx. 125 p.o.f.

The comscolidation characteristics of +his material ars indicated

by the test result shown in Iwge. 7. I% is seen that the soil is heavily

overconsolidaied znd therefore will only undergo recompressicn from the
bridge and embankment losds.

(3) Stiff grey silty clay glacial $111

This soil type is quite widespread in the Ridgetown - RBlenheim
arez. % this locabtion it oxisis in a stiff to very stiff conditicn. Ik
contzins smell grevel particles and the percentage of this gravel varies
with depth. Typical physical properties are as foliows:

Undrained shear sirength - 1750 teo 4300 pes.f.

Penetration Resistance - 14 to 41 blows per foot,
Atterberg Limits - Liquid lamits zpprox. 344,

: Plastic Limits approx. 17%.
Hatural Hoisture - Close to plastic limit,
Fotural Unit Feight - < Approx. 132 p.o.T,

Consolidation Characteristics as indicated in Dwg. 7.

: The top surface of this glacial #i1I is a% approximate Elew,
600 feet; its bodtom limit was found at Zlev. 555 Test in Hole 5 at th
south~west corner of the site, and at Tlev., 572 feet in Hole 44 n2gr th

north-east corner,.

(O3]

{(4) Stiff reddisn grey clay
This very. adhesive deposit lies below the giacial ¥ill. It
conteins inclined partings of coarse silt. It is deep enough below fouting

level so that 1ts effsct on ihe preposed construction will be slignt,

(5) Dense wet silty send with gravel

This material was encountered in Hole 5 jus3s over bedrock. It
exists in & very stiff condition,
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. " {6) Bedrock

Although not proven,; bsdrock was encountersd st Blev. _47 feex
v consists of Jark grey shale.

@

Discussion of Foundation Regquirements

Ixcent for a slightly less stiff condition encountered near
Elev, 800 feet in Hole 45 ithe subsoil at this County road underpass
location was found to be guite uniform in physical character, ani it exisis
in an overconsolidated state, Bridge foctings can be plzced dirsctly on
the soil at Tlev. 630 Teet, or about 33 fest below the present level of
the ground. On the basis of undrained shear strength measurements; the
safe bearing value to apply at this level is 4000 p.s.f.

From the resulis of consolidation testsy the settlement tc be
anticipated at the abutment locations is about 8 inches. This estimate
is believed to be very conservative and, in any svent, the movement will
take place over an extremely long period of time,  Hore thzn half -of the
setilement will be cazused by the weight of embankmeni £1131 and therefore
ths bump or changs in level at the intersection of the the bridge structure
end the £111 will be slight,

. Some seepage into the Tooting excavations may be experienced if
: work is undsritaken during wet periods of the ¥ear. This water will fravel
‘ " Trom the adjaceni ditches through thin seams of sand in the clay. The
amount of seepage should nct be a2 sericus deterrent to consiruciion how~
ever. The sides of ths excavetion should stend unsupporied, ‘

strength of the soil is quite adeguste o support the weight of the embank..
ment safely.  HFo fallure, either at right angles to the centre live of the
£ill or under the Fbutment fourdations, will ceour, IF desired, the
embankment £i11 can be placed on glopes of 1%1ﬁ: The full shear strength
of the soil under the abutment Footings should be aveilable o resis® the
horizontal thrust of the F411,

Although stability analvyses have not been carried out, the shear

Summary of Observations and Comments

1) The site of the proposed Bwy. 471 Underpzss of this County rozd
is uvnderlain by stiff o very stiff clay v silty cley glacial +411. The
water table in the acsz is high, because the ground is Tlats the ground
water at the 4ime of the investigation was at Elev, 612 Teet, which is
‘he arproximats level of tue bottom of the adjacent drainage ditches,
Sh2ie bedrock liss about 68 Teet below the present surface of the County
rozad.
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' 2) Abutment footings san be placed directly on the soil at Tlev.
610 feet, or =bout 33 feet below the surface of the adjacent fields,
The recommended bearing valus to apply is 4000 P.8,fs Some seepsge may
enter the footing excavations if work is undertsken during wet periods
of the year. This waler should not be o serious deterrent tc construction
howewer;: The sides of ithe excavation 111 stand unsupporied.

3) Settlement computations, based on two lahorztory test resulis
have indicated an overall ssitlemes®: of 8§ inches. Becaguse of sample dis-
turbance and other Tactors, $his estimate iz believed ic be quite high.
In any event, the movemeni will occur at - very slow rate, lasting for
several denades, However, the seititlement will be of concerr if the bridge
. structure incorporates the use of a3 cenire gier. he centre pier will
not settle as much = the sbutments because it will not be affected by
the weight of emban<c :2s £211. Long ‘erm differential sevtlement across
the structure will result.,

4} The embankment approaches to the bridge siructure will be
stable.. The fi11 can bs placed ai any convenient period in the construction
program,

® TAT/1t
. ¥arch 8 1950,
J 470
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APPENDIX

Lo

. | SETTLENENT COMPUTATIONS

Settlement of Abuimenis

Assume Tootings at Flev, 6§10 feet, opplying a nei bearing
rressure of 4000 p.s.Ts

Consolideiion characteristics for soil as indicated by tests

on semples from Hole 2, 10-12 feet, and Hole 4, 34-36 feet, Dwg. 7.
Assume approach embankments 20 feet high, top width = 40 fTeet,
and side slopes of 12:71.

Take i1l and soil weight above water table at 125 pocefag

weight below waler table = 70 Pecofo3  water izble at Bl,612 fest,

From Newmark diagram - average increment of pressure at 10 fest depih,
or Elev,605 £i., due to embankment = 1420 p.s.f.
Pressure due to footing = 9780 p.s.f. ; ,
Present in ~ g pressure, at Tlev. 605 £%., approximately 900 p.s.f..
Coefficien: compressibility, Mv from test resulis Hole 2, 1012 1, =
ap (i+e )

o
For Po = 900, e, = 871

For Po +4p = 900 + 1420 + 1780 = 4100, g, = ,821

1
Thare 2 871 ~ 824 = e
erefore ¥v = 5.5 (.571) » 00835 sq.Tt. /kip.
L .\ e “ N

, Assume this value to be the averzge modulus of compressibility
for the upper plastic clay down to Flev. 599 feet,

Similariy, Coefficient of Comprsssibility for conditions
existing at depth of 35 feet 3n Hole 2 . = C. 20677 sgoft. /kips. = estimated
1

average modulus for the siliy clay ti1l below Elev. 599 feei.

Depth Below  Pressurs Due Pressure due fo  Total S =Hivap
Fooling - to Footing i1l Press.ap

2% 2.4 1.6 4.0 2

Tz 1a25 1035 2.7 7035
12% 0.85 1.2 2.05 152
TT? 0660 Ted 1.7 G.69
22?’ 0. 42 102 1.44 0.58
275 C 36 1.0 1.36 0,55
%g% 0.2% 0.9% 1.28 0. 51

iTs 0,24 0. 97 1e 21 0.5
425 0. 19 0,97 1. 16 Qe ]

Total ‘approz. 8 inches,
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o
shelby fubs samples were recoversd from Holes 4 and 5 z2nd in one ins

; “.Bince the in situ compressibility of the scil will be much
lower than the laboratory “est measurements, the estinated movement of

"8 inches should be taken as the very conservative upper limit,

The seitlement of the ground under the Till adjacent to the
abutment will be very slightly less than the zmount experience at the

cabutments. . Becsuse of the low permeability of the foundation clay and

the great thickness of these deposits; settlement will contimie at's
very slow rate extending over several decades.

FIELD IHVESTICATION METHODS

.~ The borings of this investigation were performed using
continuous flight auger sguipment.  The holes were uncased for the
entire ssmpling depth.

" TPwo of the borings, Numbers S and 4 at the south-west and

nerth~east corners of the proposed structure, wers taken %o refussl

and assumed bedroeckK. The remainder were terminated at a depth of about
35 feet. :

Samples were fzken at relatively ..ose intervals of depth in

- the Tirsi approximately 15 feet znd then +he spacing was increased 1o

5 foot, and in Hole 4 to 0 foot intervels,  Undisturbed 2-inch T
ance
o

Dﬂ

in Hole 2, Tu the remairing holss, split Sppon samplies were obizined
In most cases, it was possible to push the shelby tubes into the seil
under hydraulic tressurs. . The split spoons were driven under an energy
of 350 £%.1bs, per Yiow, An attempt was mads to dyive the split spoon
2 short distance into bedrock ir Holes 4 =nd 5, and & small amount of
shale was reccvered in the latter ilnsiance. Field vens fesis wers
sttempted below each sampling inierval but in most cases the shear
strength of the soil was beyond the capacity of the vane.

Water level observations wers baken as the boring program
rrogressed and for 2 period of szbout 5 -days *hereafier, The elsvaticns
of ‘the ground surfzcs zt each boring lccation was obiained
benchmark as reference.  The location ‘of ihis banch mark 1
Duge te S




Shear Str. st & Nat, Unl"?; Wt,

‘}.‘ABIE NO. 1.

QUMRY OF LABORATORY AND FIELD TEST MEASURFMTS

%

Afferberg limits

‘AL S3LVIDOSSY ANV AOHL V- WYITHA

pee.f. Penetratlon Res:.stance Natv.ral Moist.
e ) , H;le i e ' Bég*;::/i’cc : Dgi&ie’ight H%4Dry WeightH :
Feet 615.9 616.1 613.1  615.7 652 1 2 3 4 5 1.2 3 4 5 L.Lo P.L.  L.L. P.L.
612 o ' 9 10 push pusn 32,8 19,0 ’ ‘
610 V=1848 g::gzg(c%ijgég ¥>2100 5 5 | 25,0 25.4
608 it ke PRSP RS push push 35,0 24.8 24,6 27.9
606 V2100 U=1470 122100 V52100 V52100 19 15 | 21,4 33.7
604 v22100 g:i??so é:fég" 19 ush push 29.0 31,0 30.2 28.1 56,7 23.0 62,0 24,0
602 w200 T 12100 12100 312 32.2 32,1
600 V>2100 é:gjg“5 é:§§§4 12 push push 25,7 36,0 19.7 60,0 24,5 35.3 17.2
598 V22100  V=1596 V}Z?OO 11 28.5
596 V»2100 g:z%gﬁ 24 push  push 17.8 18,1
594 V2100 V-2100 V52100 V»2100 25 14 18,0 2445
592 V22100 ¥:;?2*4 | push 14,2 29.3 14,8
530 12100 é:;?iS V2100 41 29 23 push 15.6 16,7 16.1 1422 27.1 15.3
588  V>2100 V>2100 ¥>2100 g:%f§°5 push | 1596
586 V2100 V52100 27 25 18,6 17,1
584 V>2100 éiffis BT push 24 17.8 19.5 19.6
582 ¥>2100 V>2100  V>2100 26 | i8.2
580 | V52100 ¥2132.8 3 32 PR 03234 9.0
578 V52100 52100 ;‘;g?f;“ pish 18,5 34.4 16,7



P2

casy ANV MOYL 'V WVITTIA

. Shea:c St .Ksf &. Nat Unit Wta "( BoCefr Penetratlon Resz.stance Natural M01st°- % g ’ Atterberg lel’cs
Elev. : Hole =~ . Blows/fte : Dr;y Weight % Dx‘L Weight
PFeet, 1 2 3 45  Hole Hole H.4 BB
615.9  616.1 613.1 65,7 615.2 2.3 4 2 3 ‘ Ll Pl Ll Pl
576 V2100 o8 15.8 -
574 ' 27 18.4 g
572 Y=124 Sk ST A -
- i verwo & :
™)
o Lk | | |
: -133.8 ' g 3.4 17,5
g h 19, 33¢4 1745
- 568 3.5 ’pus . 4
5¢6 V2100 3T 23.6
564
562 40 18.8.
560 V52100
558 0-2.95 ,‘p’l’lBh“ o L ‘28,‘0
. 556 2100 30 S e
- 554 : : PR
©052 : 19
550 V22100 : o
548 " Refusal Refusal
546 547.3  546.7
544 , :
LEGEND: @ = Undrained shear strehgth deteminedfby 'trié,xial tests
. V.= Field vane shear sirength
LL = Liquid Limit
PL = Plagtic Limit
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