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Table 1 Initial physical parameters of the rock

KIREFE pl(kg-m™) FIR T IK % AR p /(kg-m™) TN 7K /% T p/ (kg m™) FLBRFE /%
1441.4 1. 0539 1476.6 3.5253 1426.4 5.0283

() MTSIREAL (b) SEBRIERF: (o) BHEBIR (d) B HTAR

3 ARG S B A A
Fig. 3 Photos of the MTS testing machine (a), the sample (b) and the damaged sample (¢),

together with a discrete element model (d)
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Fig. 4 CT images of the upper middle section (a), the middle section (b) and

the lower middle section (c¢) of the coal sample
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Table 2 Numerical model parameters of the discrete element model

Wy P K/MPa G/MPa ¢/MPa @/(°) o'/MPa k,/MPa k/MPa C,/kPa @/ (°)
-15C 343.5 257.6 1.29 37 1.7 50.0 50.0 5.0 33
-10C 314.8 236. 1 1.26 35 1.5 37.7 37.7 4.4 31
-4 T 287.7 215.8 1.22 33 1.3 22.9 22.9 3.7 29
20 C 259.5 194. 6 1.20 32 1.2 13.0 13.0 3.2 27
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Fig. 6 Deformation vector of coal pillar at —15 C at different deformation stages (mm)
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Fig. 7 Deformation vector of coal pillar at =10 C at different deformation stages (mm)
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Fig. 8 Deformation vector of coal pillar at -4 C at different deformation stages (mm)
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Failure mechanisms under uniaxial compression and microscopic parameter
inversion of frozen fractured coal rock

SHI Changsheng'?, SHI Lianghong?,

(1. China Railway Construction Corporation Limited, Beijing 100855, China;

WANG Chong’

2. State Key Laboratory of Frozen Soil Engineering ,

LI Shuangyang’,
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Abstract: Deformation and failure of coal rock is a complicated and gradual evolution process. In order to study
the failure mechanisms of frozen cracked coal, a uniaxial compression model of frozen cracked coal was estab-
lished based on CT machine images and using 3-D discrete element method. The numerical stress-strain curves
were compared with experimental ones, which showed that there was in good agreement between the numerical
and experimental results. Then, the micro-structure damage and failure processes of the cracked coal were ana-
lyzed. Simultaneously, the development law and mathematical relationship between the strength and elastic
modulus of coal rock and temperature was obtained. Through above studies, a new idea is found to analyze dam-
age failure of frozen cracked coal by discrete element method. The idea and method in this study may be useful
for studying other discrete materials.

Key words: frozen fractured coal rock; stress-strain relation; displacement; discrete element method
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