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Effects of inherent and induced anisotropies on strength and deformation
characteristics of soft clay

ZHOU Jian, LIU Zheng-yi, YAN Jia-jia
(Research Center of Coastal and Urban Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: To better distinguish the effects of inherent and stress-induced anisotropies on deformation and strength, consolidated
undrained tests on remolded and intact soft clay specimens are carried out using a hollow cylinder apparatus. The tests are
conducted by maintaining a fixed principal stress direction with angle @ from the vertical direction together with two different
fixed values of the intermediate principal stress coefficient b. It is observed that both the friction angle and normalized strength
decrease with the increase of ¢ , then have a small growth. However, the variance is not significant for different remolded clay
species, so the stress-induced anisotropy caused by change of the principal stress direction has a smaller effect on the strength.
Moreover, the inherent anisotropy has a great influence on the stress-strain characteristics and magnitude of pore pressure, and
almost no effect on development mode of the pore pressure. Therefore, this study can serve as references for further study on
the anisotropy of soft clay under the principal stress rotation.
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Table 1 Physical properties of soft clay

+HE - R BIKE W ]

R /(grem) 1% 1% 1%
Y#H+ 274 1.77 44.3 45.0 183
DZit  2.69 1.91 34.0 40.2 21.0
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Table 2 Test schemes of remold soft clay

P TN % ZHR

G p/kPa b () q/kPa
D101 150 0 0 YLV 27N
D102 150 0 30 [F] I
D103 150 0 45 [F] I
D104 150 0 60 [F] I
D105 150 0 90 [F] I
D201 150 0.5 0 [F] I
D202 150 0.5 30 [F] I
D203 150 0.5 45 [F] I
D204 150 0.5 60 [F] I
D205 150 0.5 90 [F] I

KWL 25 L TR TR D) 2%,
RFEHIN 200 mmx 100 mmx60 mm (5 E <P EHAEx N
HAR) s AR BRI HCA P71
Z 1D A TR E 7 e S AVl (e Al iR Y R o 1 M/
F e G R, ASCAE: LAE Y D & LAEUIR Y &L

AW SR, AT RIE R BTUIAK:, N EAER]
TP UL AN B ORRFFHILRETN 112 2.5 kPa,
TR o N 0° TR VOE(; @FORFFEN A
B o A, HAEREINEIN ) ¢ BRI
W, B AARRK B T R IR 2, JsUIRES AR
Kor vk I 3.
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Table 3 Test schemes of intact soft clay

WFE TN & SRR B

TR p/kPa b a/(° ) q/kPa
Y101 150 0 0 BINEY R 2R
Y102 150 0 10 [\ _k
Y103 150 0 15 [\ _k
Y104 150 0 25 [\ |
Y105 150 0 45 [\ _k
Y106 150 0 60 [\ _k
Y107 150 0 75 [\ _k
Y201 150 0.5 0 [\ _k
Y202 150 0.5 10 ElS
Y203 150 0.5 15 [\ _k
Y204 150 0.5 25 [\ _k
Y205 150 0.5 45 [\ _k
Y206 150 0.5 60 [\ _k
Y207 150 0.5 75 [\ I
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Fig. 1 Relationship between friction angle and value of PSD
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Fig. 2 Relationship between normalized strength and value of PSD
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Fig. 3 Relationship between stress and strain under different PSDs
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Fig. 4 Relationship between stress and strain under different PSDs
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Fig. 5 Relationship between stress and pore pressure under
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