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Analysis of Seepage Field of Underwater Tunnels in a Semi-infinite
Aquifer under Wave Action

XIONG Hao, ZHAO Kai, CHEN Guo-xing

(Institute of Geotechnical Engineering ,Nanjing Tech. University , Nanjing ,Jiangsu 210009 ,China )

Abstract: The existing seepage field calculation model of underwater tunnels generally ignores the
influence of waves. On the basis of the theory of linear wave-induced pressure in soil, Laplace
transformation was used to obtain the lining pressure and inflow. The results indicate that when
the wave steepness exceeds 0.09,the lining bears more than that when pressure is applied by still
water. The lining pressure and inflow increase as the soil permeability coefficient decreases. When
the lining permeability coefficient 2, =1>X10 " m/s both the lining inflow caused by waves and
still water decrease. Moreover, the lining seepage field is influenced both when the water period
ranges is 5~10 s and the depth ¢ <CL /2.These findings are of importance when building underwa-
ter tunnels onshore.
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Fig.1  Conceptual sketch of two different mecha-

nisms of pore-pressure generation
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Fig.2 Calculation model of subwater tunnel
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Table 1 Parameters of the numerical analysis
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Fig.3 Influence of wave on lining inflow and pressure
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Fig.4  Influence of soil permeability coefficient on

tunnel lining pressure and inflow
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