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Abstract: To reveal the response regularity of tunnel supporting structure characterized with soft-rock large
deformation, taking a tunnel characterized with soft-rock large deformation in Gansu Province as a study
object, the deformation and arch stress of initial support, the contact pressure between surrounding rock and
initial support, the contact pressure between initial support and second lining, and the concrete stress of
second lining are monitored. The diachronic changes of initial support deformation and its velocity are
analyzed, and the synergy mechanism of supporting structure of soft rock tunnel with large deformation is
analyzed according to the cross-sectional distribution pattern of contact pressure between different supporting
systems. The result shows that (1) the deformation process of initial support generally includes high-speed
growth stage before the supporting of pilot tunnel below, normal-speed growth stage after the supporting of

pilot tunnel below, and slow growth stage after inverted arch closing; (2) for partial tunnel sections, poor
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surrounding rock quality caused the deformation rate of the initial support of soft rock tunnel with large
deformation is still difficult to reach the standard of surrounding rock stability after 2 months, so it is
recommended to adopt a strong rigid active support scheme for the initial support; (3) controlled by attitude
and quality of surrounding rock, stratified surrounding rock mass shows slip and buckling deformation, as a
result, the arch stress distribution patterns of initial support show both side tension-top compression type and
top tension-both side compression type; (4) the distribution patterns of contact pressure between surrounding
rock and initial support, and contact pressure between initial support and second lining show biased type
along rock stratum strike and biased type perpendicular to rock stratum strike; (5) after bearing the contact
pressure from initial support, the stress of second lining is redistributed, causing the difference of tension and
pressure at different positions, but it still has a high safety reserve. The study result can provide a reference
for rational design, construction, monitoring and disposal of the soft rock tunnels characterized with large
deformation.
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Fig. 1 Monitoring scheme of typical tunnel section
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