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Research on the Deformation Law of Soft Rock Tunnel Slope under
Vibration Load Conditions and Optimization Support of
Steel Fiber Reinforced Concrete

LIU Junjun
(China Railway 18th Bureau Group Third Engineering Co., Ltd., Zhuozhou 072750, Hebei, China)

Abstract: To clarify the vibration response mechanism of the surrounding rock at the entrance of a high-slope soft rock
tunnel and provide a design basis for the seismic fortification of soft rock tunnels, this study takes a soft rock tunnel as
the research object. First, the finite element solution method for the effect of seismic loads is analyzed. A soft rock
tunnel model is established using FLAC3D numerical simulation software, and the model is subjected to vibration
loading with typical Wenchuan waves. Then, the displacement variation law of the tunnel under vibration loads is
analyzed. Meanwhile, the idea of high-strength and toughness seismic support for soft rock tunnels is proposed, and
research and development experiments on steel fiber reinforced concrete support materials are conducted. Finally, this
material is used for the seismic support calculation and analysis of the tunnel. The calculation results show that by
adding steel fibers into the slurry, the mechanical properties of the secondary lining are optimized, the maximum
deformation of the tunnel arch crown is reduced by 47. 1% , and the safety reserve of the support structure is further
improved.
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