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An improved bounding surface model for clay under cyclic loading

LI Jian, CHEN Shang-xiong, JIANG Ling-fa
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: This paper proposes an improved bounding surface model for remolded clay, which overcomes the defects that it is
inconvenience to apply and not related with elastoplastic property in the unloading process of the bounding surface model, by
considering elastoplastic loading and unloading processes under cyclic loading. The model uses a simple bounding surface formula,
which significantly simplifies the derivation and calculation of the model; which also effectively reduces the empirical dependence in
the application process of the improved bounding surface without predefining the bounding surface. It introduces bounding surface
expansion and contraction rules, which makes the model consider the elastoplastic property of the soil in the unloading process and
then reflects the hysteretic behavior of the soil. This improved bounding surface model is verified by comparison between numerical
simulation of remolded clay cyclic triaxial test and the cyclic triaxial lab test. The results show that the improved bounding surface
has following advantages: clear physical significance and simple form, parameters easy to determine, high precision of calculation
and the calculation results fitting the real test results.

Key words: bounding surface model theory; improved bounding surface model; cyclic triaxial test; hysteretic behavior; bounding

surface expansion and contraction
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Fig.7 Numerical calculation model for fatigue
cyclic triaxial test
1
Table 1 Parameters for numerical simulation
kc K Hn P, a b
v ) I /kPa

/ MPa / kPa

0.80 3.0 221 0.19 0.026 16.7 50 20 150 0.000 9 0.687 4 0.3
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