5 33 455 8 ] EE & Vol.33 No. 8
2012 4F 8 H Rock and Soil Mechanics Aug. 2012

XEHE: 1000—7598 (2012) 08—2269—08

JECRFI L N D T EIERRUREN iYL

‘lgﬂ’% 1, 2, 5('] E(ft\‘ 1,2, }—g] gl,Z

(1. WHLR2E A TR, BN 3100585 2. WL K5 T LB+ THHE W E LR, HiM 310058)

OB AR AR, TR AR B A R AR - A S N AR AR AT AU AL, XS A AR
PRS0 R o MRS b . RERE P15 % 2% P5IX 3 7 TR 8 AR db A P 5T, DA H T Al 4
8 A5 R ES AR (¥ 3 AN SR, SR AR AR - B A i 5 N R AR R X ], RS AR SR 5 (K ) A
AT T, RIS 1 iml B 1y A A AR R L8 AR i, i A3 2808 AR Sk FE R AR i e Ul FH A 08 ok
FENT AR IR, HBR T Reit 2 SO R AL, RGeS - BRI 2 A AR UF Rt o SCH AR AN 1 Y ) AR B X
JENBEA SR, B EEMEAR AN, S TOEAT Rt 2D T o

xX B W AL RAEPOCHABI REV: WA R EEUR N

h & 4245 TU 431 THERFRIRG: A

Discussion on selection principle of stress variables of unsaturated soil
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(1. Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China;
2. Key Laboratory of Soft Soils and Geoenvironmental Engineering of Ministry of Education, Zhejiang University, Hangzhou 310058, China)

Abstract: Stress variable is one of the key issues in constitutive modelling for unsaturated soil. Unfortunately, this issue is often
ignored and may impede the further development of constitutive modelling. This article investigates the stress variables from the
viewpoint of soil microstructure, conservation of energy and mechanical equilibrium, on which the selection principle of stress
variables of unsaturated soil is put forward based. The difference between stress variables and stress state variables is highly focused.
The study results show that some variables, like matric suction and net normal stress, which have the units of stress, are insufficient to
qualify them as stress variables on the scale of the air-water-solid REV, but they are the essential stress state variables, and the
effective stress and the suction stress could be the stress variables of unsaturated soil. Finally, we prefer using effective stress to
simulate constitutive unsaturated soil behaviour, not only because it can obey the above principles but also it can smoothly switch to
the theory of saturated soil. It is illustrated that the principle of stress variables selection for unsaturated soil is still immature, but the
attempt to develop this theory is requisite.
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