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Study on the instability mechanism of the gently dipping
soil-sand-rock composite strata under tunnel construction disturbance

YAN Bingcheng', ZHANG Sulei"” ", DU Shiming”
(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China;
2. Ningbo Shuntong Group Co. ,Ltd. , Ningbo 315400, China)

Abstract: In recent years, ground subsidence accidents caused by subway construction have
been common, posing a great threat to the safety of urban residents and attracting high at-
tention from the whole society. Based on a certain section of Qingdao Metro project, this
study adopts the discrete element simulation method to investigate the instability mechanism
of the gently dipping soil-sand-rock composite strata under tunnel construction disturbance.
The results indicate that; with the increase of the strata slope angle and the sand layer thick-
ness, the height and width of the collapse also increase; with the increase of the thickness of
the covered rock above the tunnel, the scope of the collapse decreases accordingly, and the
relationship curve between the three influencing factors of slope angle, sand layer thickness
and rock thickness on the collapse rang is obtained. The surrounding rock stress is moni-

tored and analyzed by using PFC2D and the stress change curve is obtained. As the collapse
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develops, the maximum principal stress at the boundary of the collapse area gradually trans-
forms from vertical distribution to horizontal distribution, and the greater the horizontal dis-
tance from the tunnel is, the smaller the impact of excavation on stress changes is. The force
chain diagram of PFC2D reveals the stress forms and arching effects of collapsed arches.
From the surface settlement trough curve, it can be seen that with the changes in slope an-
gle, sand layer thickness and rock thickness, surface settlement mainly decreases symmetri-
cally from the centerline position of the tunnel to both sides, and the maximum surface set-
tlement value varies greatly with the changes of sand layer thickness. The research results
can provide technical reference for the construction of tunnels in gently dipping soil-sand-rock
composite strata.

Key words: tunnel engineering; soil-sand-rock composite strata; gently dipping strata;discrete

element simulation; PFC2D
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