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Mechanical model of chlorite schist considering hardening-softening
and dilatancy characteristics

LI Zhen', ZHOU Hui’, SONG Yu-ze’, ZHANG Chuan-ging®, HU Qi-zhi'

(1. College of Civil Engineering and Architecture, Hubei University of Technology, Wuhan 430068, China; 2. State Key Laboratory of Geomechanics and
Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China;
3. National Ocean Technology Center, Tianjin 300112, China)

Abstract: Chlorite schist is a kind of soft rocks, and its large deformation and collapse due to excavation are greatly harmful to
engineering safety. In order to investigate the mechanical property of chlorite schist, triaxial compression test is conducted and a new
internal variable is defined considering the influence of stress state on plasticity evolution. According to test results, evolution
characteristics of cohesion and friction angle are that the cohesion decreases firstly approximately linearly and then parabolically, but
friction angle always decreases approximately parabolically. Meanwhile, based on test data, evolution of dilatancy angle is opposite
to that of friction angle. Finally, mechanical model of chlorite schist is proposed considering hardening-softening and dilatancy
characteristics; and then it is applied to simulate the triaxial test; the result shows a good agreement with the test data. Effort of this
paper offers a rational mechanical model for engineering safety estimation and an important reference for the mechanical
investigation of other similar soft rocks.
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Fig.1 Test curves of chlorite schist
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Table 1 Stress and strength parameters of chlorite schist
with different internal variables
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Fig.2 Relation between strength parameters
and internal variable of chlorite schist
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Fig.3 Simplified models of strength parameters function
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Table 4 Parameter values in the mechanical model
of chlorite schist
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