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STRUCTURAL INTERNAL FORCE ANALYSIS OF ROCK SHIELD TUNNEL
UNDER HIGH WATER PRESSURE DURING CONSTRUCTION

XIAWeiyang', HE Chuan', YAN Qixiang', XIE Honggiang®
(1. Department of Underground Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China;
2. College of Water Resources and Waterpower, Sichuan University, Chengdu, Sichuan 610065, China)

Abstract: There are many hot issues about solid-fluid coupling during the construction of large-scale shield tunnel
beneath river or sea. The solid-fluid coupling effect on segments internal force in the process tunnel excavation is
the main issue. According to the continuum theory, finite element analysis is adopted for a drain tunnel project
crossing Yangtze River in the downtown of Chongging City. Study on segment internal force distributing by two
methods is carried out. One is considering water load combined with soil load, another is considering coupled
effects. The result is verified by in-situ data. The calculation results show that internal forces of segments are
different during shield tunnel construction. The internal forces of segments reach maximum values at the time of
assemble completed, while the value will decrease for the long-term groundwater seepage. Mechanical
characteristics of segment and structure are also studied, and shield tunnel construction parameters have close
relationship with solid-fluid coupling. The achieved results can provide references to the design and construction
of similar engineering cases.
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Fig.1 Concept figure of coupled solid-fluid during construction of slurry shield
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Fig.2 Finite element model of shield tunnel
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Table 1 Physico-mechanical parameters of rock masses and

structure
I N my ora ¥ mipa #0) /(10*3crr(n-s*1)
B - 200 040 040 002 30  100.0000
Ve 252 636 033 185 32 00200
W 265 882 015 627 35 41000
CSO Bl 260 345 020 - - 0.0001
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Fig.3 Distributing of segment bending moments and axial
forces during construction of case 1
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Fig.4 Distributing of segment bending moments and axial
forces during construction of case 2
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