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Abstract

Constitutive theory describes the response of material or structure under external load at macro
and micro scales. It is a research direction that cannot be ignored in mechanical research and a
long-standing research topic in material mechanics. This paper focuses on non-uniform medium
such as rock or rock mass, concrete and other quasi brittle materials as the research object, aim-
ing at the key scientific problems in the process of mining and strong dynamic load environment.
The development history, origin, application scope and basic principle of dynamic constitutive re-
lation of quasi brittle materials at home and abroad are systematically described. Meanwhile,
several kinds of constitutive models which are commonly used to characterize the dynamic me-
chanical response of quasi brittle materials are systematically deduced. Finally, the dynamic con-
stitutive models of quasi brittle materials are classified and the evolution process of their rela-
tionship is studied.
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Figure 2. The damage model of HIC model
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Figure 3. The damage model of HIC model
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Figure 4. RHT model. (a) Three limit surfaces and meridian. (b)
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Figure 5. The three failure surfaces of Malvar model
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Figure 6. The schematic diagram of ZWT model
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Figure 8. Development of dynamic constitutive relation for quasi-brittle materials
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Table 9. The important expressions of the related statistical damage model
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