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Analysis of Rock Breaking Mechanism and Parameter Optimization of Large Diameter
Vertical Shaft Guide Shaft Raise Boring Machine
LI Yanjie
Sinohydro Bureau 12 Co., Ltd., Hangzhou, Zhejiang, 310030, China

Abstract: The construction of large-diameter vertical shafts in pumped storage power stations commonly encounters geological
problems such as high ground stress and hard and dense rock masses. By establishing force calculation models for guide holes and
reaming cutters, the control mechanisms of stress unloading, the number of free faces, and the movement form of cutters on the
evolution of rock fractures are analyzed. Adopting a three factor three-level orthogonal numerical experiment, combined with entropy
weight AHP comprehensive algorithm to complete parameter optimization. Research has shown that under high stress constraints, the
guide hole stage is mainly characterized by progressive rock breaking through compression and tension, while the expansion stage
with the development of unloading free face is mainly characterized by instantaneous rock breaking through shear collapse; Drilling
pressure is the main control parameter of the rock breaking system, and the interaction of parameters will change the threshold for rock
fracture initiation; The universal optimal parameter combination for Class 111 hard rock surrounding rock is drilling pressure of 130kN,
cutterhead speed of 8r/min, and axial pulling rate of 90mm/min for reference.

Keywords: pumped storage power station; large diameter vertical shaft; raise boring machine; two-level rock breaking mechanism;
high in-situ stress
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