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ABSTRACT

Anisotropy in undrained shear strength is a property of soft
‘clay. This anisotropic property is created by the deposition nature
of the clay, referred to as inherent anisotropy, and is induced by
rotation of principal stress during the application of external stress,

referred to as induce anisotropy.
The purposes of this study are:

1. To study the anisotropy in undrained shear strength

behaviour of soft Bangkok clay.

2. To study the possible uses of simple laboratory testing

for measuring anisotropy in undrained shear strength.

The soft Bangkok clay samples (CH material) were taken from
Bangkok area at the depths of 4.50 and 7.00 m. in the open pit.
These Samples were later cut into small triaxial testing sample size

o' 45° and 90° (g = angle

at different sample inclinations, g =0
between sample axis and in situ vertical direction). Samples from
both depths also have somewhat similar index properties, different

significantly only the value of the in situ effective vertical and

horizontal stresses.



Testing programme for samples at both depths include:

1. Isotropically consolidated undrained triaxial compresssion

o

tests (CIUC tests) on 00, 45", and 90° sample using various values of

Jc and hence OCR (CIU test series);

2, Anisotropically consolidated undrained triaxial compression

and extension tests [CKOUC and CKOUE tests) on vertical samples using
K, = 0.65(k, = -E Ko) and various values of 0,c to produce samples

having different OCR (CKOU test series); and

3. Unconsolidated undrained triaxial compression tests (UU

tests) on OO, 45° ana 90° samples in both remoulded and undisturbed

condition,

CKOU test series is used for approximatelv measuring both
inherent and stress induced anisotropy, where as CIU and UU test

series are used only for measuring inherent anisotropy.

Findings of the anisotropy in undrained shear strength

behaviour of soft Bangkok clay from both depths are the followings.

1. Soft Bangkok clay exhibits anisotropy in undrained shear
strength., The undrained shear strength at in situ effective stress
decreases as B increases. The horizontal strengths (Suh) fram
EE;EE'tests are between 0,6 to 0.7 of vertical strengths (Suv) from
EE;EE tests. The anisotropy in undrained shear strength is due to
the anisotropy in effective stress envelope and the anisotropy in pore
water pressure or anisotropy in Skempton's A parameter at failure.

S
The ratio of EEE-seems to be independent of OCR (OCR from 1,0 to 2,26)

uv
when the same Kc was used,



2. 1Increase in the magnitudes of isotropically consolidation

stress destroys clay inherent anisotropy. Comparing test results

among CKOU and CIU test series yield that increasing values of ac
leads to more isotropic undrained shear strength behaviour, especially
when Ec>5vm' Moreover, as anisotropy in undrained shear from CIU test
series results from only anisotropy in pore pressure or A parameter at

failure. This seems to indicate that the anisotropy in effective stress

envelope as found in CKoU test series is the result of induce anisotropy.

3. Sample disturbance destroys the anisotropy in undrained
shear strength. Upon remolding, the clay shows isotropy in undrained
shear strength from UU tests. Anisotropy was shown better in CIUC test

series at Ed:avo than in UU tests on undisturbed samples.

Bangkok clay is so highly anisotropic that simple testing
technique can not be used for measuring undrained shear strength
anisotropy, as the effects of sample disturbance and isotropically
consolidation stress significantly reduce clay anisotropy. Anisotro-
pically consolidated undrained tests are, therefore, required for

this purpose, e.g. CKOUC and CKOUE tests.
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%1374 LA UDVAILAUNYI TN NLTAAY (pore pressure parameter)
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nuasusvida nileasiy (Cohesion intercept in term of total stress)
nuasuseda iniluasz@ndna (Cohesion intercept in term of
effective stress)

Tugdauvyduiasy (Undrained modulus)

Tugdauuudu Lasuvaviaefl ununtiyy Bo 18 q fivuulAvsssuonA
Void ratio

A270B299MINNE  (Specific gravity)

#wuvunusiy g = 90° (Horizontal sample)

#orouvuidee B8 = 45° (Inclined sample)
duyszanBuevusvdunioautne (Coefficient of lateral stress)
FuyssAndvaousoAuNIuATUTI9IDVAURIUSISUTR  (Coefficient of
lateral stress at rest)

AanJvovuoulaTomsaud, useifSouuvuduiasuduing (Degree of
anisotropy)

Ky vavnsnadaufirouTlsd ianuvuuaulaTmsauda
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bearing capacity factor
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revised bearing capacity factor
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p  wur3iR

Aadviuus i Bougugn (maximum shear stress)

g vy plane of maximum shear stress at failure
AwEnsalun1sSuanuAudssdy (ultimate bearing capacity)
s mdudnaiuun (Degree of saturation)
ahdvduusy i douupuduiasy, wsvidsuuvuduiasu (Undrained shear
strength)

S, vouinuvefignsuniutasfiga (Undistrubed sample)

Sy ypviaa819ignaAgn LAa1 Iny (Remolded sample)

S, ya9F208719f unu L Suaniiyy 8° 1n 1 fuuuIAesIsUTA

A21ula (Sensitivity)

AIURUNSI S vLdAAY (pore water pressure)
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YSuramnuduganie (final water content)

Y3uraanufuisuusn (initial water content)

liquid limit

Y3uraanudusssusf (natural water content)

plastic limit
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excess pore pressure
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YUaIA 1Tue D 19U L12BRBYYEYN ISR TU IneuDY A2 LALL S EnBNa
(aAnasnuav Ef~ qf)

YU TNV UNUBD VA BN AUUNIRN BT SR

yu ifuanudsc@nBua (effective angle of shearing resistance)
AW LAUSIY (total stress)

AU LANYSsAnBua (effective stress)

awAuuh ludiasny (back pressure)

AwLAunau o8 indutss@ndua (effective consolidation pressure)
Ay tAuAau To8 Latfumuunueedanenv

A taugedaluafia (lusssusid)

A LAUguEARiEat uganIznt  (lunawujiAns)

A L AuRDnuYs @nBualutuldy (Vertical overburden pressure)
ANy LAurau o8 tadumiuuuai

A L AuYs s @nBra luuuadvaniufui-ses 30Avas303 (effective
normal stress on failure plane at failure)
wuasusmdnusc@ndna (effective major principal stress)
nuasusenavlssindua (effective intermediate principal stress)
nilsusvsovUssAndua (effective minor principal stress)

axial strain

axial strain at failure

Unconsolidated Undrained Triaxial Compression Test
Isotropically Consolidated Undrained Triaxial Compression Test
Anisotropically Consolidated Undrained Triaxial Compression Test

Anisotropically Consolidated Undrained Triaxial Extension Test
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