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Monitoring and analysis of deformation laws of tube elements during
the construction of Dalian Bay immersed tunnel
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(1. CCCC First Harbor Engineering Co., Ltd., Tianjin 300461, China; 2. Tianjin Port Engineering Institute Ltd. of CCCC First
Harbor Engineering Co., Ltd., Tianjin 300222, China; 3. Key Laboratory of Port Geotechnical Engineering of the Ministry of
Communications, Tianjin 300222, China; 4. Tianjin Key Laboratory of Construction, Operation and

Maintenance Technologies for Underwater Tunnels, Tianjin 300461, China )

Abstract: The tension and settlement deformation between immersed tube segments and sections are important indicators for
structural safety of immersed tunnel project. Based on the Dalian Bay immersed tunnel, by analyzing the correlation between the
hydrological environment, overlying load changes, special construction techniques, and the deformation of the tension and
settlement of immersed tube elements, the variation law of immersed tube settlement under different load conditions was
obtained. The tension between the tube segments and sections is negatively correlated with the temperature inside the tube, and
the settlement deformation of immersed tube significantly increases after the steel strand is sheared for a period of time. It can
provide a reliable basis for the subsequent installation and adjustment of the tube elements to ensure construction safety and
guide subsequent design and construction.
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Fig. 1 Layout of settlement monitoring points
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Fig. 2 Section layout of each monitoring point
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Fig. 3 Variable load versus settlement curves in the same time dimension
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Fig.4 Curves of cumulative settlement with time during construction of steel stranded wire
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Fig. 5 Curves of tension versus tide level variation in the same time dimension
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Fig. 6 Curves of the tension between tube sections versus temperature variation
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Fig. 7 Curves of the tension between tube segments versus temperature variation
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