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TBM Adaptability Analysis and Countermeasures of Soft Rock
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Abstract; TBM tunneling in soft rock tunnel stratum under high ground stress has a greater risk of jamming, and there
is a lack of quantitative indicators to determine the adaptability of TBM. In order to improve the accuracy of TBM a-
daptability judgment in high ground stress soft rock tunnels and propose countermeasures against jamming risk are for-
mulated. Through the introduction of quantitative indicators such as shield friction, the relationship between shield fric-
tion and TBM limit thrust is established as the force criterion of shield, and the TBM tunneling adaptability is graded to
judge the TBM jamming risk, and pretreatment measures are taken in advance to reduce the jamming risk. The results
show that the friction force produced by different levels of surrounding rock deformation on the shield has great impacts
on the normal TBM tunneling. The accuracy of TBM adaptability can be improved by quantitatively calculating the
shield friction force and comparing it with the TBM thrust. The ground stress and rock strength of surrounding rock in
soft rock section of tunnel engineering are the key factors affecting TBM tunneling. The friction force generated by sur-
rounding rock on the shield is proportional to the ground stress and inversely proportional to the uniaxial compressive
strength of rock. The results obtained could provide a theoretical basis for formulating the risk response plan for jam-
ming, and can provide a reference for similar projects.
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