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Water-pressur e action on structural behaviors of straight assembling
segmental linings of under water shield tunnels

LIANG Kun', FENG Kun', XIAO Ming-ging>®, HE Chuan', XIE Jun**®, FANG Ruo-quan’
(1. Key Laboratory of Transportation Tunnel Engineering, Ministry of Education, Southwest Jiaotong University, Chengdu 610031, China;

2. China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan 430071, China; 3. National & Local Joint Engineering Research
Center of Underwater Tunnel Technology, Wuhan 430071, China)

Abstract: For Suzhou-Nantong GIL power gallery tunnel, the prototype tests using the straight assembling segmental lining
method are carried out. From the aspect of water pressures on the force, deformation and crack resistance of the segmenta
structure, the influences of water pressures on the mechanical properties of the segmental structure under the straight joint
assembling condition are studied. The results show that: (1) The straight assembling segmenta lining has a large displacement
at the postion of dome, and increasing the water pressures can effectively control the dome deformation and the overall
eliptical deformation of the segmental structure. However, the maximum single point displacement of the segment is easier to
reach the limit than the dlipticity. (2) It is recommended to take the single-point maximum deformation rate of 2%0~2.5%0 as
the deformation control standard. (3) Under the effects of high water pressures, the joint opening of the segmenta structure
mainly occurs near the K-block, which is caused by dense joints, the minimum structural rigidity and the maximum deformation.
The increase in the water pressures has a significant limiting effect on the longitudinal joint opening, and can reduce the force
of the corresponding connecting balts. (4) Increasing the water pressures will greatly improve the crack resistance of the
segmental structure and reduce the tensile stress of the main reinforcement of the segmental structure, but it will aso increase
its compressive stress and hoop stress. (5) The increase in the water pressures improves the mechanical properties of the
segment structure to a certain extent. However, the high water pressures cause the segmental structure to be in a state of high
axial compression, which is prone to crushing and shearing at the joint and the damage is sudden. The research results have
important guiding significance for the design of underwater shield tunnels.
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Fig. 2 Schemeatic diagram of segment division of Suzhou-Nantong
GIL integrated pipe gallery project
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Fig. 3 Sketch of assembling segmental lining structure tests for

Suzhou-Nantong GIL integrated pipe gallery project
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Fig. 13 Simplified view of overall deformation of tunnel
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Fig. 14 Diagram of change of segmental structure dlipticity
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