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Numerical Simulation and Early Warning Researchon TBM Cutterhead

Vibration under Complex Geological Conditions
WANG Jikang, SUO Fei
(State Grid Xinyuan Group Co., Ltd., Beijing 100052, China)

Abstract;In order to improve the service life and safety of the full face hard rock tunneling machine (TBM) in complex
geological environments, numerical simulation methods were used to analyze the vibration of TBM in Class II-V surrounding rock
conditions, and on — site monitoring data was evaluated. The results show that under normal excavation conditions, the
reinforcement plate is the weakest position of the cutterhead, and the allowable stresses in Class II, III, IV, and V surrounding
rocks are 135.3 MPa, 121.8 MPa, 110.7 MPa, and 101.5 MPa, respectively. In the case of Class Il and III surrounding rocks,
the equivalent stress of the cutterhead is basically close to the allowable stress of the reinforcement plate, while in the case of
Class 1V and V surrounding rocks, the equivalent stress of the cutterhead is less than the allowable stress of the reinforcement
plate. The vibration curve of the cutterhead follows a normal distribution pattern. During excavation of Class II and III surrounding
rocks, the vibration ranges monitored on site, both of which exceeding the corresponding vibration limits, and during excavation
of Class IV and V surrounding rocks, the vibration ranges monitored on site, both of which did not exceed the vibration warning
limits. Therefore, reasonable emergency measures should be taken to reduce the vibration amplitude of the cutterhead during
excavation of Class II and III surrounding rocks.
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