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Fig. 1 Sketch of wing crack growth model
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Fig. 3 Calculation model Fig. 4 Dynamic stress-strain calculation curve of rock axial compression
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Fig. 5 Dynamic stress-strain curves of the samples

with different joint internal friction angles
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Dynamic damage constitutive model for rock mass
with non-persistent joints based on the TCK model

Liu Hongyan'?, Yang Yan®’, Li Junfeng', Zhang Limin*”’
(1. College of Engineering & Technology s China University of Geosciences (Beijing) s
Beijing 100083, China;
2. School of Engineering , Tibet University, Lhasa 850000, Xizang, China;
3. Architecture Engineering College » Huanghuai University .
Zhumadian 463000, Henan, China;
4. Civil and Environmental Engineering School , University of Science and
Technology Beijing s Beijing 100083, China;
5. Hebei Chengde Iron and Steel Corporation , Chengde 067002, Hebei, China)

Abstract: This paper proposes that both macroscopic and mesoscopic flaws should be considered in the
dynamic damage constitutive model for the jointed rock mass. Firstly, the calculation formula of the
macroscopic damage variable (tensor) of the jointed rock mass is deduced based on the energy princi-
ple and the fracture mechanics theory so that the geometrical and mechanical parameters can be con-
sidered at the same time. Secondly, the compound damage variable (tensor) including both macro-
scopic and mesoscopic flaws and the Taylor-Chen-Kuszmaul model (TCK) for the intact rock are a-
dopted to establish the corresponding dynamic damage constitutive model for the jointed rock mass
under uniaxial compression. Finally, the effect law of the joint internal friction angle and the joint
length on rock mass’s dynamic mechanical property is examined with this model. The results show
that the dynamic climax strength of the samples increases and decreases respectively with the increase
of the joint internal friction and the joint length.

Key words: solid mechanics; dynamic damage constitutive model; rock mass with non-persistent
joints; macroscopic flaw; mesoscopic flaw; damage coupling; stress intensity factor
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