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Characteristics Analysis of Tunnel Face Extrusion Deformation

in Weak Surrounding Rock
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Abstract: Weak surrounding rock is often encountered in the construction of tunnel, whose space large
deformation feature is affected by length, height, construction method and ground stress condition etc. Spatial
deformation characteristics of weak surrounding rock tunnel were analyzed in detail based on field monitoring and
numerical simulation of Lanzhou-Chongqing railway Liangshui tunnel. The results show that: the weaker the
surrounding rock is, the larger tunnel face vertical extrusion deformation and deformation rate are, the tunnel face
extrusion deformation is affected more by the upper step excavation height and surrounding rock level than step
length; Among the pre-deformation of cave, the crown settlement is more obvious than the horizontal convergence;
when initial ground stress level increases, the tunnel face extrusion deformation will increase sharply. The research
results can provide effective basis for the design and construction of tunnel.
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Fig. 1  Three-dimensional numerical calculation model
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Table 2 Tunnel face maximum extrusion deformation

Table 1 Physical and mechanical properties of
strata and support
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Fig. 2 Tunnel face extrusion deformation of uper bench

section when the length of uper bench is 6 m

in each calculation condition (unit:mm)
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Fig. 3 Tunnel face extrusion deformation of lower

bench section when the length of uper bench is 6 m
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Table 3 Tunnel face extrusion deformation in each calculation

condition in VI-class surrounding rock mass

and the deformation calculation results of the cave
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Fig. 6 Measurement results of longitudinal
displacement of internal tunnel face
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Fig. 7 Measurement results of settlement
of internal tunnel face
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