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Research on Large Deformation Mechanism and Countermeasures of
Shallow Buried Tunnel in Soft Rock with Abundant Water
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Abstract: Aiming at the large deformations due to the squeezing of water-rich soft rock mass around
shallowburied tunnels, this article analyzes the deformation characteristics, influencing factors, disas-
ter-causing mechanisms and mechanical failure mode of a typical tunnel through monitoring measure-
ment, indoor testing, and numerical simulation. The results show that the deformation of the sur-
rounding rock mass after tunnel excavation has rheological characteristics. The deformation is large
with a long-lasting time. In addition, the crown settlement and the lateral convergence of the surround-
ing rock caused by the excavation of the upper and middle steps account for 61.16% and 63.34% of

the total deformation, respectively, indicating that the excavation of the two steps is the main stage of
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large deformation; The large deformation around the tunnel is caused by coupling action of a variety of
influencing factors, in which groundwater is the main controlling factor. The seepage of groundwater
and softening of the surrounding rock are the main reasons for large deformation. The failure mechan-
ics model mainly includes plastic flow and progressive loosening expansion of soft rock. The plastic
flow of soft rock causes side wall bulging, top pressure, and steel arch distortion. Progressive loosen-
ing expansion causes collapse, surface cracks, etc. Numerical simulation verifies the correctness of the
large deformation mechanics mechanism and inverts the development trend of large deformation. Final-
ly, in view of the main reason for the large deformation of the tunnel, the active control technology of
"internal and external integration" was proposed and practiced : the follow-up and advanced drainage at
the tunnel working face, the advanced support technique of "medium tube shed and little tremie grout-
ing ", the "core soil and enlarged arch foot" for the upper step, the "temporary invert and large foot-
lock " for the middle step, and the "short drill depth and lining, fast support" for the low lower step.
The tunnel successfully passed through the 300 m-long shallow buried water-rich and extremely soft
rock section with the help of the presented techniques. The research results can provide references for
similar projects.

Keywords: tunnel engineering; large deformation mechanism; soft rock; rich water; shallow buried;

Active control
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