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Particle flow simulation on rock fragmentation process and meso—
mechanism by a single TBM cutter

YANG Sheng-qi HUANG Yan-hua

( State Key Laboratory for Geomechanics and Deep Underground Engineering China University of Mining and Technology Xuzhou 221116 China)

Abstract: Particle flow code was used. to,reconstruct the brittle-ductile-plastic transition behavior of Jinping marble

and obtained micro-parameters were used to construct the discrete element model of rock fragmentation with disc cut—
ter. The process of a single TBM disc cutter intruding into rock with a single fissure was simulated the effect law of fis—
sure angle and confining pressure on rock fragmentation was analyzed and finally the microscopic mechanism of rock
fragmentation was discussed. The results show that: Under the action of a single disc cutter the rock mass with a single
fissure shows four phases consisting of compression failure regular cracks initiation and propagation crushed zone for—
mation and main cracks coalescence; Wing crack appears at the central section when the fissure is horizontal and it
appears at the section near the fissure tip while the fissure angle is small with the increase of fissure angle wing crack
appears at the fissure tip. The crushed zone increases with the confining pressure and the lateral crack propagates to—
wards free surface under high confining pressure; Fissured rock mass is easier to be damaged compared to intact rock

and the difficulty degree of rock mass failure varies with fissure angle which is 15° <45° <60° <0° <30° < 90° <
75°. It is more difficult to be damaged under the confining pressure than that without the confining pressure and the

difficulty degree increases with the confining pressure.
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