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Construction sequence comparison and numerical analysis of Benlongping

shallow and unsymmetrical pressure multi arch tunnel

LI Hui',DU Shafang',L1 Heng',SONG Zhanping',SHI Botai’
(1. School of Civil Engineering, Xi'an Univ. of arch. & Tech. , Xi'an 710055, China;
2. China Railway No. 9 Group Co, Ltd, Shenyang 110013, China)

Abstract: In the tunnel and underground engineering construction, different construction sequence will cause a huge
difference in the tunnel distortion and stress characteristics. For the construction stability problems of Long Rui
Highway under construction, Benlongping shallow hillside large cross section double arch tunnel, based on
numerical simulation testing, the changes of the support structure displacement and stress of the large span of
double-arch tunnel in different construction program are analyzed, the crown settlement, convergence clearance
displacement and changing characteristics of the level of the middle partition wall with construction step sequence
under different conditions of construction step sequence parameters are analyzed. The variation of tunnel support
structure under different conditions of construction step sequence parameters is studied. Based on the variation
characteristics of the displacement and stress of the tunnel support structure, the optimal construction scheme of
the Ben Long Ping shallow double-arch tunnels under unsymmetrical pressure is recommended, and the
construction step sequence parameters are determined. The monitoring of the displacement and stress of the track
tunnel construction show that the construction scheme of the shallow double-arch tunnels under unsymmetrical
pressure with “first shallow buried tunnel side after the deep side of the tunnel, the excavation distance of the
former tunnel and later tunnel difference of 2 times the span of the tunnel ” is reasonable and feasible, so the safety
of the construction of shallow buried and unsymmetrical large section arch tunnel is guaranteed.

Key words: double-arch tunnel; shallow and unsymmetrical pressure; numerical simulation; construction sequence;

monitoring data
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Fig. 1 The typical cross-section
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Tab.1 Physico-mechanical parameters of primary support and strata
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Fig. 3 Excavation subarea of tunnel
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Fig. 4 Relationship curves between settlement and

excavation step for the left cavern of the tunnel
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excavation step for the right cavern of the tunnel
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excavation step for the middle-wall
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