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Study on Mechanism of Rock Breaking in Graded Tunneling of TBMin Deep
Composite Strata and Law of Rock-Machine Interactions
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Anhui Water Conservancy Technical College, Hefei, Anhui 230601

Abstract : Underground intelligent construction of water conservancy projects is the core development directionof
water conservancy infrastructure construction in the new era. However, the tunneling of full- face rock
tunnel boring machine (TBM) under deep composite stratum conditions faces technical bottlenecks such
as high risk, low efficiency, severe tool wear, and frequent rock bursts and collapses, which seriously
restrict the intelligent and efficient construction process of water conservancy underground projects. This
paper takes the graded tunneling process of TBM in deep composite strata as the research object, focuses
on the key scientific issues of rock breaking mechanism and rock—-machine interaction law in graded
tunneling, systematically proposes the TBM graded tunneling method in deep composite strata, clarifies the
rock fracture evolution mechanism and failure mode under graded tunneling, and explores the dynamic
interaction law of cutterhead-tool-surrounding rock. The purpose is to break through the technical
limitations of the traditional single tunneling mode, and provide theoretical support and technical guidance
for the safe, efficient and intelligent tunneling of deep underground tunnels in water conservancy projects.
The research results can effectively improve the adaptability of TBM to complex geology, reduce tunneling
risks and construction costs, and promote the transformation and upgrading of water conservancy
underground engineering construction technology to deep, intelligent and green.

Keywords : water conservancy project; deep composite stratum; TBM graded tunneling; rock breaking
mechanism; rock-machine interaction
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