5550 % 4512 4 MoK O T Mk ok % ¥ W Vol. 50 No. 12
2018412 A JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Dec. 2018

DOI;10. 11918/j. issn. 0367-6234. 201803024

e Epfer S AR B L BB ) 41

Facrt, B &%,k B
(L PR N5 S TR R, B 20009252, 7+ Jo i TREHE MR H s S % ([FPR) , _Bifg 200092)

B O NSRRGSR T A AR M, R IR N B R R U e R AT B R AR AR
B, RME A B EREMESRELN ) - MR RR B MG ET A ) FR N R om0 N B2 A £
REXVEEMERRGREE R KRB EREN BN RB LN -NE XA EWNE N RRAA, BA BN 0
WHTRET G NEAER S FHRERE N ERMR R, AR AT A0 14 65 00 o8 37 46 8 T 2k B 0 {8 5% 2 1 3 2 69
MEBEAMT RGN BRT N A REMESHENAGEE T EERRAM @A TR ETAEN D LSS HA L L
THE AT S BB o BT 2 PR A AT AR = B, A AT AT A R B R R AR K
THRAG XM EZRSEENRMEA X, ETHEFTUELRE.

KR W AT R B - R KRS R R

hE S TU43 XEkERER: A XEHS: 0367 -6234(2018)12 - 0133 - 08

Typical mechanical characteristics of structural soft clay under
lateral unloading condition

JIA Mincai"?, ZHAO Shun', ZHANG Zhen'

(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China;
2. Key Lab of Geotechnical and Underground Engineering ( Tongji University) , Ministry of Education,Shanghai 200092, China)

Abstract; To study the structural damage characteristics of marine soft clay under lateral unloading path , stress path
tests under lateral unloading condition on the clay obtained from Ruian, Wenzhou were carried out to study the
influence of lateral unloading path and structure on stress-strain relationship, shear strength, initial tangent
modulus, and other typical mechanical properties. The influences of stress path and soil depth on initial structure
and characteristics of structural damage were analyzed. The experimental results show that the structure of Wenzhou
soft clay is strong and its stress-strain relation is obviously strain-softening. Under lateral unloading condition, the
initial tangent modulus is linearly related to the average consolidation pressure, and the slope is 1.4 times that of
the loading condition. The corresponding strain at peak strength of shear stress is smaller than that under loading
conditions. The stress ratio structural parameters of soft clay under lateral unloading condition were presented. The
results show initial stress ratio structural parameters under lateral unloading condition is obviously larger than those
under loading condition. The structural damage curves can be divided into three sections: smooth damage,
accelerated damage and deceleration damage. The structural damage rate under loading condition in accelerated
damage section is faster than that under lateral unloading condition. The difference of structural damage rate which
needs more attentionis related to the anisotropy of soft clay.

Keywords: lateral unloading; soft clay; stress-strain relationship; structural parameters; characteristics of

structural damage
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Tab.1 Physical and mechanical properties of soft soil sample

EHKE w/ % KA R p/ (g em®) LB ey R w, /% WRw /% IBRIEECT, WIRSEE L, E4E8%C,
74.1 2.72 1.56 2.07 28.4 55.5 27.1 1.68 0.53
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Tab.2 Scheme of undrained triaxial shear tests
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Fig.1 Stress-strain curves under different stress path conditions
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Tab.3  Comparison of stress-strain curves
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Fig.2  Comparison of strength envelopes under different shear
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Tab.4  Strength parameters under different stress path conditions
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Fig. 4  Critical state lines of soft soil under different shear

conditions
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Tab.5 Relationship between initial tangent modulus and lateral

consolidation pressure
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