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Abstract ; The fracture features of overlying rock ,which usually cracks under bending load , have important effects on
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dynamic accidents such as rock burst. The three point bending experiments of different materials including coal , mud-
stone , sandstone were carried out to study the strength characteristics, crack propagation rules, macro and micro frac-
ture morphology and acoustic emission variation of coal and rock under the bending load. Then the fracture mechanism
of coal and rock was discussed based on elastic fracture mechanics and homogenization method. The results are shown
as follows ;D the distribution of coal and mudstone samples’ fracture parameters such as peak fracture load , fracture
energy and fracture length are discrete, while the parameters of the sandstone samples are relatively close, which is
closely related to the internal structure of coal and rock media. It is mainly the micro-cracks and micro-holes within
coal and mudstone samples that make the homogeneity of them higher than that of sandstone samples. @) As for the
macroscopic of fracture surface,there are apparently primary fractures in coal ,the micro-cracks, micro-holes and bed-
ding in mudstone ,and a small amount of impurities in sandstone. 3 In terms of microscopic morphology, coal is char-
acterized by tensile and shear sections and micro-fractures, and there are many inter-granular fractures, micro-pores,
clay minerals and cleavage fractures on the surface of mudstone, while the inter-granular fractures are the main pattern
in sandstone. @ The acoustic emission waveform of coal , whose main wave peak is not obvious,is far more complex
than that of rock,with lots of AE events occurring persistently when rock cracks. In contrast, the main fracture events
of mudstone and sandstone are very significant,usually along with obvious initiation events before the main fracture e-
vent. 5 The critical strain energy release rate of the fracture extension at the tip of the coal and rock under flexural
loading is mainly controlled by its elastic modulus £ ,which is related to the meso-structure and the structural orienta-
tion. This preliminarily study on the fracture features of different coal and rock media demonstrates that the fracture
mechanics properties of different media have a close relationship with macro-mesoscopic fracture characteristics and
the mesoscopic structure of different coal and rock medium have important influence on its macroscopic fracture. In ad-
dition,due to the heterogeneity and anisotropy of coal and rock media,the fracture mechanism of coal and rock is very
complicated. It is of significance to solve the practical problems by the cross-scale argument about macro and micro
fractures and the internal relationship between micro structure characteristics and macro mechanical properties.

Key words : three-point bending; coal and rock fracture ;acoustic emission ;scanning electron microscope ; homogeniza-

tion method
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Fig. 3 Load-time curves of coal and rock samples
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Table 1 Cracking load, Compressional wave velocity and

fracture energy of coal and rock samples
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Table 2 Fracture parameters of coal and rock samples
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Fig. 7 Fracture parameters variation of coal and rock
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Table 3 AE waveform amplitude of coal and rock samples
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Fig. 13 AE waveform amplitude changes of coal or rock
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Fig. 14  Micro-scale model of coal or rock
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