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Table 1 Material properties
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Fig. 2 Variation of temperature at crack tip B

Fig. 3 Variation of stress at crack tip B
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Fig. 5 Trace of crack propagation
Fig. 6 Variation of stress intensity factor at crack tip B
under different growth rates of external temperature
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Table 2 External temperature at critical crack initiation under different growth rates of external temperature

/ G h! 0.5 0.6 0.7 0.8 0.9 1.0

/C 12.75 13.20 13.86 14.48 14.86 15.20
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Trace of crack propagation of rock under action of transient temperature field

SUN Yue-lin' SHEN Zhen-zhong! ZHANG Guo-shuang’” ZHANG Qian’
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Abstract The EFM was employed to establish the crack propagation model of rock under the action of transient
temperature field. By use of the theories of the fracture mechanics variation of temperature stress and stress intensity
factor at the crack tip on the rock surface under the action of transient temperature field was analyzed. The critical
conditions for and the process of the crack propagation or rock were studied and the effects of the growth rate of external
temperature and crack depth on the crack propagation were analyzed. The results show that the surface crack may possibly
develop into the penetrative crack under variable external temperature resulting in the damage to the structural stability

and the high growth rate of the external temperature may lead to the surface crack propagation in shorter time and at lower

temperature. The larger the crack depth the easier and faster the crack initiation.
Key words transient temperature field rock crack propagation EFM
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