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QIAN Wen-xi', GENG Da-xin’, LIANG Guo-qing’
(1. Jiangxi Provincial Highway Engineering Co. , Ltd. , Nanchang Jiangxi 330006, China;
2. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang Jiangxi 330013, China;
3. Jiangxi Provincial Tianchi High-speed Technology Development Co. , Lid. , Nanchang Jiangxi 330103, China)

Abstract: In order to explore the influence of creep effect of surrounding rock on the safety of secondary
lining during the operation of soft surrounding rock tunnel, relying on Jiujiang—Jingdezhen expressway
tunnel , taking the secondary lining support structure of grade IV surrounding rock section as the research
object, the uniaxial creep characteristics of argillaceous siltstone of this surrounding rock section under
different stress levels are analyzed by indoor test and numerical simulation at first, and the creep test data are
non-linearly fitted by Cvisc model to obtain the creep parameters of Cvisc model. Then, a 3D numerical
model of two-lane expressway tunnel is established by using FLAC3D software, and the influences of only
considering surrounding rock creep effect and simultaneously considering surrounding rock creep effect and
tunnel buried depth on the safety of lining structure of operating tunnel are studied. The result shows that (1)
The nonlinear fitting correlation coefficient is between 0.92 and 0.96, so it can be considered that Cvisc
model can well describe the relationship between the attenuation creep and the stable creep of argillaceous

siltstone. (2) If only considering the creep effect of surrounding rock, during the same supporting time, the
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surrounding rock pressure on the supporting structure at the position with high safety factor of the secondary

lining is relatively small, and the creep deformation of the surrounding rock is large. However, too small

support load will cause the surrounding rock creep deformation and increase the surrounding rock pressure,

which is not conducive to the long-term safety of the lining structure of operating tunnel. (3) If considering

surrounding rock creep effect and tunnel buried depth simultaneously, the bearing of the secondary lining

structure decreases with the increase of the tunnel depth, i. e. , the surrounding rock itself can bear a large

part of the surrounding rock pressure increased due to creep deformation, which is beneficial to the long-term

safety of the lining structure of operating tunnel.

Key words: tunnel engineering; creep effect of surrounding rock ; numerical simulation; secondary lining;

safety factor
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Fig.1 Composite lining of Grade IV surrounding rock
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Tab.2 Parameters of Cvisc model
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