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Effects of overconsolidation ratio and stress rate on unloading
mechanical behavior of expansive clay

LI Xin-ming', KONG Ling-wei', GUO Ai-guo', ZHOU Heng’, ZHU Ming-hui’
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071,
China; 2.Nanyang Wandaxin Expressway Construction Co., Ltd., Nanyang, Henan 473003, China)

Abstract: A total number of 21 consolidated undrained triaxial shear tests on Nanyang expansive clay have been performed by GDS
stress path triaxial system. The specimens are prepared in kinds of 4 different overconsolidation ratios (OCR) for reduced triaxial
compression (RTC) shear tests and 3 for reduced triaxial tension (RTT) shear tests, which all sheared at three different stress relief
rates. The influences of OCR and stress rate on stress-strain relationship, pore water pressure, effective stress path and deformation
modulus are investigated. The results show that the influences of OCR and stress rate on mechanical behavior of expansive clay in
compression and tension are similar. As the increase of stress rate and OCR, the deviatoric stress in stress-strain curve increased
monotonically to the maximum with the same axial strain. The pore water pressure is always negative with different OCRs and
unloading stress rates in compression and tension. The decreasing range increased with the increasing of OCR, and the influence rule
of stress rate on the change range of pore water pressure is shear stress path related. The deformation modulus £ increased with the
increasing of OCR and stress rate; but the anisotropy of deformation modulus is becoming weaker as the increase of OCR under
different stress rates.
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Fig.1 Compression curves of undisturbed expansive clay
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24 REE

IRIAEILE GDS W) 42 =4Ik R4 Lt
1T BHIH NS ER 50 mm. 75 100 mm 1R
R AAEAE =3 S R, & u, =200 kPa,
FLBRIK ) 2% B=0.98 Ji5 HEAT [ 453 72 .

Wl g5k fE . R FNEL ) R 20 Bk 10.0 kPa/h
F1 6.7 kPa/h [ 43 15 5 s )« WIURIE 45 58 FS
(AT IR 135310k 80+ 160+ 240, 320 kPa, AH M (K
HIE o =0, K,, 7251 120, 240, 360, 480 kPa.
FLBRIK IS, ORFF Ko B8 22 5l s 80 kPa,
TERCA 1. 24 3 14 Ik L4

EERPIBUN E/ I NAAE cokicl W A& VAR A N
ZAY I 0.020 0.20, 2.00 kPa/min; IR
AWTHZERAR, A o, A8 FE o, 38/
(I 50 IR 40 A AN B IS o, AR L Bl o, 30N R 4%
BB AR

BT YIRREE 7 R WK 1 TR,

®1 =ZHEYRAKT R

Table 1 Triaxial shear schemes
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Fig.3 Stress-strain curves of expansive soil
under different stress rates
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Fig.4 Pore water pressure-strain curves of expansive soil under different stress rates
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Fig.S Stress paths of expansive soil under different stress rates
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