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Comparative Analysis of Two Boundary Surface Constitutive Models for

Sand Considering Particle Breakage

GU Chenglong', SUN Yifei' >, HUANG Xingho', WANG Yuke’

(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210024, Chi-
na; 2. College of Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 3. School of Water Conservancy and
Transportation, Zhengzhou University, Zhengzhou 450001, China)

Abstract; To accurately consider the effect of particle breakage on the establishment of constitutive models for
sand, one approach directly introduced the particle breakage ratio into a nonlinear critical state line (CSL) in the
e-In p plane, while another approach indirectly reconstructed the critical state line in a different scale space, using
a linear or other simple functional relationship. The implementation and performance of the two kinds of CSL were
compared by incorporating the modified SANISAND model. Using the return mapping algorithm based on cutting
plane, model simulations of the drained and undrained tests on Toyoura sand were carried out. It was found that the
CSL directly incorporating particle breakage ratio was only suitable for modelling sand with partial initial states, i.
e. , experimental simulations with small changes in initial perimeter pressure or pore ratio, while for sand with large
changes in initial states, the critical state line with indirect consideration of particle crushing was more suitable.

Keywords: constitutive model; fabric; particle breakage; return mapping algorithm; soil





