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Abstract: The PFC®" software, incorporated with a size-dependent bond contact model, was employed to
investigate the fracture mechanism induced by TBM cutting in simply composite rock mass. The rock fracture
process was simulated under the action of cutting with single, double and triple cutters. The numerical results
show that the process of rock fragmentation can be described with three stages: loading stage, unloading stage
and residual leap stage. The analysis on the thrust-intrusion depth curve for the cutting in composite rock mass
with double and triple cutters demonstrates that the cutter reaches the three stages is slightly slower on soft rock
than on hard rock. A large difference was observed between/among cutters on the peak normal thrust, which will
induce the wear of the cutters easily. For the rock mass composited by granite and greenschist, contact force
chains are segmented by the interface between hard rock and soft rock, and bond breakage of hard rock is more
than of soft rock, and through cracks form easily in double and triple cutters breaking rock. Rock breaking
efficiency by double cutter is larger than by triple cutter with the latter larger than by single cutter. Besides the
breaking efficiency by the double cutter is almost twice as that in other cases.
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Fig.1 Particle size distribution
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Table 3 Contact force trains
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