%5 38 #4510 1 el + VAl e Vol.38 No. 10
2017 £ 10 H Rock and Soil Mechanics Oct. 2017

DOI: 10.16285/j.rsm.2017.10.004

JEIRFIF LIRS X F IR B R E LI

? )%WJ]'J) %%gz, j'] %1

(1 JbmisciioRs: LAk, dbnt 100044; 2. thERZARRBCE Lu s 4L 5 TREFE SRR E, ¥4 2 430071)

OB ETREBEMNG, RIETUER AUMBIRREILE, B B R AR, R T /NS T IR+
PURFSHHOC AR . S T AR B R AR o BR0v, A3 T 00 ] A JE IR T A2 s AR IR 1R 43 1. 25 R T IR 1 5 8 7
EHIRR, #HSTAMRRN B EER. &5, FIRZBERTN T — A g =5, DU BB i
Ae7s XL T A RIAS KT AR RIS T A R, I DU IS I BRI U S A R s R A IR T &
U_DYSAC2 1157 - 4E A 0 T AR AN bl X b I [ 45 o 81, AT 3600 B 15— BOPE ) 2 185 6 0 A 2k o

KB . WAL, REMEI AR, RS ER —SitIgE

hESET: TU 442 SCERBRIRAG: A XEHT: 1000—7598 (2017) 10—2799—010

Numerical implementation of a state-dependent constitutive
model for unsaturated clays
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(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China; 2. State Key Laboratory of Geomechanics and Geotechnical Engineering,
Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: A state-dependent constitutive model for unsaturated clays is proposed based on the double plastic mechanisms (i.e., shear
sliding and loading collapse mechanisms), and the coupling between hydraulic hysteresis and stress-strain behavior. In the proposed
model, the stress integration at the intersection of two solid phase yield surfaces is addressed using an implicit integration algorithm.
The consistent tangent matrix of constitutive model is explicitly derived by considering the relationship between stress and suction.
Finally, the numerical simulations of triaxial tests on unsaturated clay are carried out to demonstrate the abilities of the constitutive
model. The calculated results of strain-controlled tests on unsaturated soils with different step sizes are compared to demonstrate the
convergence and accuracy of the implicit algorithm. The two-dimensional ground consolidation of unsaturated soils is analyzed using
the U_DYSAC?2 program to demonstrate the validity of the consistent tangent matrix.
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Fig.4 Comparison between the measured and predicted

results of drained triaxial compression tests at different net
confining stresses and s = 400 kPa on Jossigny silty clay
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Fig.5 Comparison of calculation results for the isotropic
strain path at different step sizes
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K2 FEPKMEMREHE
Table 2 Comparison of relative errors at
different step sizes

S i 1 g 2

err,/% errq/% err,/%
1x104 0.46 0.18 0.65
5x104 2.19 0.85 2.61
1x103 421 1.50 3.78
2x102 10.44 2.46 4.76

®3 ARPKERPHER
Table 3 Comparison of iteration number
at different step sizes

Sk i 1 i 2

' SIS IERUHEEE B SR
5%10°° 979 2.45 6 456 3.23
1x0* 563 2.82 3305 331
5%104 115 2.88 862 431
1x10° 59 2.95 500 5.00
2x102 41 4.10 264 5.28
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Table 4 Basic material parameters
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Fig.9 Variations of vertical displacement of central
line under foundation
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