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Dynamic visco-plastic memorial nested yield surface model of soil and its
verification

ZHUANG Hai-yang, CHEN Guo-xing, ZHU Ding-hua
(Institute of Geotechnical Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract: Under cyclic loadings, the plastic strain of soft soil would be happened under very small shear strain. So the
visco-plastic model was appropriate to be used to simu late the dynamic characteristics of soft soils. Based on the principles of
geotechnical plastic mechanics, the incremental visco-plastic memorial nested yield surface model was developed using the
nonlinear isotropic and kinematic hardening modulus field theory. At the end of any increment, the inverted loading surface, the
failure surface and the initial loading surface witch was tangent with the inside of inverted loading surface were memorized, and
dynamic behavior of yield surface was defined by these surfaces. The developed model was implemented in ABAQUS software
successfully. The predicted stress-strain relationship of soil were compared with the test results given by cyclic triaxial tests. It
was proved that the cyclic undrained stress-strain relation of soils could be fairly simulated by the model. At last, the nonlinear
earthquake response of a representative soft site in Nanjing was calculated with the dynamic behavior of soils modeled by the
developed model. The results coincided with the earthquake response of soft site given by others.
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Fig. 3 Stress-strain relation of test sample No.1
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Table 1 Site condition of a representative soft site in Nanjing

b 2 L F 4 s JeH I HE i/ m ¥ /(kN-m % FHE v fmes )
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Fig. 12 Stress-strain relation of soil for PGA = 0.5 m/s’
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Table 2 The peak acceleration of ground surface calculated by two different models

FEH A G (m = s ) 0.5 1.0 1.5
e B bbb e VAR n 3 FEE 0.908 1.115 1.319
i st 2 B i IR
AR MO BB 1.816 1115 0.879
A Bk fiE . ) }
A SR @#ﬁmmgu 0.775 1.055 1.230
BB N 1.55 1.055 0.82
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