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A discussion on the influence of the difference between the rock fracture and

failure to the earthquake simulation and the precursor studies
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Abstract First the difference between the rock fracture and failure was analyzed and discussed
from the definition and distinguishing criteria. Further we compared the sequences of rock
fracture and earthquake, waveform recordings of fracture and earthquake, focal mechanism,
stress drops of rock failure and fracture and stress drops of earthquake, rock breaking and the
scaling ratio between the maximum dislocation and rupture length. It is affirmed that only taking
the rock failure experiment to simulate the earthquake, especially the precursor study, is not
enough, and with many shortcomings. Therefore it is suggested that taking the rock fracture to
simulate the earthquake, especially for the precursor study. Thus fairly integrated seismicity
patterns would be obtained. The precursor of the rock failure has been studied a lot. However
the precursor of failure does not necessarily appear before a great fracture. Comparing with the

failure, the precursor feature of the great fracture and its distinguishing can better reflect the
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complexity of the earthquake precursor and difficulty of the precursor distinguishing and are more

suitable to the practicality. Meanwhile the shortcomings of taking the whole stick slip of the rock

sample to simulate the earthquake, especially for the precursor study, are discussed. It is

suggested that the local phenomenon, the precursor study of the great fracture (or stick slip) and

the study of the forecast method should be strengthened.
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Fig. 1

The variation of shadow areas of caustics during the failure preparation process of the plexiglass sample

(a)Low stress; (b) High stress; (¢) Distribution of fractures; (d)Photograph after unloading.
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Fig. 2 The variation of stress intensity factors (SIFs) of the six cracks during

the failure preparation process of the plexiglass sample
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Fig. 3 The magnitude variation of AE events with time before and after the first extra large fracture
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Fig. 4 Waveform records of some fractures before, after and main the large fracture in rocks sample
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Fig. 5 The stress-strain variations of rock sample with time during the failure preparation process
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