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Current situation and developing trends of research on rock-breaking by cutters//LIANG Zhengzhao'*, WANG
Yan', LIAO Zhiyi', YANG Yuefeng' (1. College of Civil Engineering, Dalian University of Technology, Dalian 116024,
China; 2. State Key Laboratory of Coastal and Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Based on analysis of a large number of reference documents in China and abroad, research on rock-breaking by
cutters has been summarized recently, including theoretical models, physical experiments and numerical simulation. The
applicability, advantages and disadvantages of various research methods were reviewed, with emphasis on numerical
simulation. Some hot issues in current research were discussed, including the fracture rule of jointed rock mass, rock
fracture criterion, dynamic rock-breaking process and its three-dimensional numerical simulation. It is pointed out that great
numerical calculation has greatly promoted the

progress have been made on rock-breaking mechanism, in particular,

research of rock-breaking mechanism, including the growth rule of rock crack by roller cutter, cutter-rock interaction
mechanical model, material mechanical parameters, action mechanism of roller cutter, and the effects of surrounding rock
stress and cutters geometry parameters on rock-breaking efficiency. Finally, problems needed to be solved in further study
were presented, such as establishment of rock mechanical models, study on dynamic loading and three-dimensional
numerical simulation.

Key words: rock-breaking by cutters; rock tunnel boring machine ; dynamic rock-breaking process; numerical calculation

method ; three-dimensional model; review
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