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Mechanism of Large Deformation in Tunnel Surrounding Rock, Prediction and Application of
Compression—-Induced Large Deformation
Hailiang Sun  Chongliang Zhao
South—to—North Water Transfer Middle Route Project

[Abstract] In complex geological environments and deep burial depths, the large deformation of tunnel
surrounding rock has become a major engineering problem affecting the safe construction and normal
operation of hydraulic tunnels. Under the influence of high ground stress, weak structural planes,
groundwater and other factors, the surrounding rock is prone to significant compression deformation and
time—dependent deformation. If it cannot be accurately predicted and controlled, it will seriously affect the
structural stability and operational safety of the tunnel. The Busan Tunnel is a long—distance double tunnel
hydraulic tunnel with a non pressure flow circular arch straight wall section. The depth of the tunnel varies
greatly, the section size is large, and the surrounding rock stress conditions are complex. The problem of large
deformation of the surrounding rock is typical and representative. In response to the mechanism of large
deformation of tunnel surrounding rock, this article studies and analyzes the evolution process and influencing
factors of extrusion type large deformation. Taking into account the structural characteristics of the Busan
Tunnel project and factors such as water head pressure, the prediction method for large deformation based on
the above method and its application in the project are analyzed and studied. Based on this, corresponding
technical measures are proposed, which can provide reference for the design, construction, and operation
stages of similar hydraulic tunnel projects.
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