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Moment tensor analysis of attitude characterization of hard rock newborn
fracture surface based on microseismic informations

MING Hua-jun, FENG Xia-ting, ZHANG Chuan-qing, XIAO Ya-xun
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: For understanding rock crack initiation, propagation and development in hard rock destruction (rockburst, spalling,
collapse etc.) pregnant process under high in-situ stress clearly, according to the observation and description of the characteristics of
rock fracture surface, a method for calculating its attitude is presented here based on the moment tensor theory. The estimation of the
fracture type using the motion angle is also conducted in this method. This method is applied to analyzing the formation mechanism
of rockbursts encountered in the deep headrace tunnels in the Jinping II hydropower station. In the case study, in the estimation of
rock fracture type, the technology of moment tensor decomposition is proved accurate. Based on the comprehensive study of the
strikes and dips of rock fracture surfaces and the representation features of the pit of rockburst, it is concluded that strain-structure slip
rockburst forms tension crack firstly; and cracks develop from the shallow into the deep in rock mass at the beginning of the
excavation disturbance because of the surface of the rigid structure. When tensile crack tip is close to the surface of the rigid structure,
the surface of the rigid structure will slide; and if there is the surface of the other rigid structure in the relative deeper rock mass, the
first surface will continue to the deeper rock mass based on tensile cracks, except continuing to the excavation wall because of the
tangential stress increase in the shallow rock mass. When tensile cracks deepen into the second surface, the surface slides. At last, the
damaged rock mass is thrown out from the failure boundary which is assembled by the shear slip planes.
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process; microseismic monitoring
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Fig.1 Diagram of fracture surface in 3D coordinate system
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slip rockburst in Jun. 11th, 2010
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