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Abstract: According to the degree of influence on stress-strain relationship, the soil behaviors are divided into three categories:
essential behaviors, expressional behaviors and relative behaviors. The essential behaviors, composed of compressive hardening,
dilatancy and friction, are fundamental differences between soil materials and other continuous materials. The expressional behaviors,
composed of stress history dependence, stress path dependence, softening, anisotropy, structure, creep, particle crushing, temperature
effect, etc., influence the stress-strain relationship of soil through affecting the revolutions of essential behaviors. The relative
behaviors, composed of yielding, normality flow, associated flow, coaxiality, critical state, etc., are basic concepts or assumptions
needed to concern in establishing elasto-plastic constitutive models. After discussing the soil behaviors and their mutual relations in
details, some representative constitutive model, which are nonlinear elastic model----Duncan-Chang model, elastio-plastic model
including Cam-clay model and the series UH model, Asaoka model, Li-Dafalias model, Yin-Graham EVP model and constitutive
models come from scholars of Chinese mainland, are deeply analyzed. The analyzing mainly concerns on how to abstract the
intrinsic quality from a variety of soil behaviors in establishing constitutive models, which behaviors can be reflected by some
constitutive model, and how does the constitutive model reflect the soil behaviors. Then, some considerations and realizations of
applying constitutive models to numerical simulation are given, including the accuracy of numerical simulation and its influence
factors, choosing proper constitutive model and accessing the parameters, modulus distribution of soil in deformation calculation,
dealing with the strain localization and some advices for solving displacement discontinuity of structure plan in numerical simulation.
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Fig. 1 Relationship of stress-strain of soils
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Fig. 3 Relationship of stress ratio and plastic strain

increment ratio in shearing (YYao and Zhu, 2010)
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Fig. 5 End points of conventional triaxial
compression tests on Weald clay (Roscoe et al. ,
1958)
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Fig. 6 Strength curves on 7 plan in stress space
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Fig. 21 Plastic flow of the Winnipeg clay (Graham
et al., 1983)
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al., 1990)
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24 Weald #5 T BIIGEF IR (Roscoe et al.,
1958)
Fig. 24 Critical state of Weald clay (Roscoe et al.,
1958)
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Fig. 27 Stress-strain relationships under
unloading-reloading process
® RIAFEMRAENE: MR RS ME 27 (a)hi
A AEIRT 2 B IR [ ARE R R, AR A 27
(b) iy 2ttt s AN 5 A 515 BRI 5 5 AL 15
e P EGE AE R AR IE N RIE A KA
Ak, WO ASRENS IR L (1) 7 P SRR .
Gb, MBI L X (16) B o #r, T BERE R b %
TR NI PIRAS R EL, S AS B SR g g 52

FISEIE . BRI S R 26
%+ 2 Cam-clay #HEFHCE
Table 2 About the Cam-clay model

. 2 M4_ 4
fotox Inp+ln[1+ 1 2] ot e =0
1+e0 pr M p M -n

S, M, .

R 9517

R ARG
S iR BT BT K P FESE
R ARG

RIS BB ARAR BAAE S5 g SRR IO PR IR

ik i 3 3 3 3 3 3
WA w fie w5 = = = = =
23 UHBR

A3 T Cam-clay ARUAN N4 &
R TEHTEES EMIEFERES L BHYS
Cam-clay 13— B fa] RS TR, thiRz
UH B R Sf oy 1, R iR e oy 2 i
Cam-clay #7, UH AR P4~ i Ak, 5
FEAETEARE S T G S HH |, R EE
R LB, UK. AL, BRI ) AR K

AFPEREREYE . B 0 P T G P 28 BT
aA

px ﬁx p
28 UHRELFIEREFMSEERE
Fig. 28 Current yield surface and reference yield
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Fig. 29 Softening reflected by the UH model
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