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Bounding-surface constitutive model for saturated sands based on
phase transformation state

ZHANG Wei-hua, ZHAO Cheng-gang, FU Fang
(School of Civil Engineering, Beijing Jiaotong University , Beijing 100044, China)

Abstract: To well describe the stress-stain behaviour of sands, generally, a state parameter based on the critical state void is
used to establish the elastoplastic constitutive relations. However, it is difficult to obtain the critical state parameter in the
triaxial drained tests for dense sands. For the phase transformation state, being a characteristic state, its related parameters are
easy to be measured. Based on the phase transformation state and considering the stress-induced anisotropy, the state parameter
is defined, and a bounding-surface constitutive model for saturated sands is established. Finally, utilizing the provided model

parameters, the simulated results fit well with the test ones and realistically reflect the strain hardening and softening
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characteristics for dense sands.
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Table 1 Model parameters under different confining pressures and

void ratios

e M, my D, 4 my hy

50 0.520 098 250 159 058 227 325
500 0.520 1.14 1.55 1.69 0.75 2.01 4.29
3000 0.520 1.21 1.55 250 085 1.61 1041
200 0.528 1.23 1.60 197 0.77 1.61 3.20
800 0.535 1.24 1.55 199 0.79 1.55 3.11
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