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Simulation of impact failure of jointed rock mass by numerical manifold method

LIU Hong-yan, WANG Gui-he
(School of Engineering & Technology, China University of Geosciences (Beijing), Beijing 100083, China)

Abstract: The existence of the joints is an important characteristic of rock mass distinctly different from rock, and it is also an
important factor leading to the heterogeneity and anisotropy of rock mass. The failure characteristic of jointed rock mass under blast
impact load is not only a hot subject in study of rock mass mechanics, but also an engineering problem in rock blasting, while such

models as those created by finite element method and discrete element method cannot objectively reflect the actual distribution law of

joints in rock mass. However, the new kind of numerical method numerical manifold method can create the calculation model
completely according to the actual distribution law of the joints in rock mass, and can perfectly simulate the occurrence of the new
cracks and opening of the existed joints in the rock mass under the action of external load. By corresponding program of numerical
manifold method, the failure process of the rock mass with such three kinds of joints as horizontal joints, vertical joints and no joints
under the impact load perpendicular to the circumference is simulated. From the simulation result, it can be evidently seen that the
existence of the joints plays a vital role on failure form of rock mass. The failure form of the intact rock mass has good symmetry,
while to horizontal jointed and vertical jointed rock mass, their failure forms are controlled by the distribution of the joints to large
extent. The study result is of certain meaning in rock blasting engineering design.
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Fig.1 The schematic digram of jointed rock mass
under impact load
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Fig.2 Failure style of three kinds of jointed rock masses under impact load
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Fig.3 Vertical displacements of point A4 in three kinds of
jointed rock masses
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