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Optimization and Engineering Application of Joints in Long Underwater

Excavated Tunnels

JIANG Fan, QIAN Wenfei
[Shanghai Municipal Engineering Design Institute (Group) Co., Ltd., Shanghai 200092, China]

Abstract: To solve the technical problem of frequent water leakage at deformation joints in long underwater excavated
tunnels, relying on the Suzhou Dushu Lake Second Channel Project, and through the combined method of literature
research, numerical simulation and engineering measurement, the research on the optimization of key elements in tunnel
joint design is conducted. The focus is on analyzing the impacts of segment length, deformation joint width, differential
settlement control indicators and foundation types on the waterproof performance, and a new “sleeper beam + pile
foundation” joint scheme is proposed. The results show that the differential settlement of deformation joints in
underwater excavated tunnels should be controlled within 10mm, and a segment length of 60m combined with a
deformation joint width of 20mm can balance the structural stress and waterproof requirements. The “sleeper beam +
pile foundation” scheme can control the differential settlement at both ends of the deformation joint within 3 mm, which
is significantly better than the traditional pile foundation schemes. Engineering measurements verify that this scheme
can effectively avoid the tearing of waterstops and achieve the remarkable waterproof effects, providing a theoretical
basis and engineering reference for the joint design of similar underwater excavated tunnels.

Keywords: underwater excavated tunnel; deformation joint; differential settlement; sleeper beam + pile foundation;
waterproof performance
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