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The effect of ice sheet on hydrodynamic properties of a submerged
floating tunnel

LI Zhi-Fu ', ZHAO Qiao-sheng %, SHAO Fei *

(1. School of Naval Architecture and Ocean Engineering, Jiangsu University of Science and Technology,
Zhenjiang 212003, China. Email: zhifu.li@hotmail.com
2. Key laboratory of hydrodynamics, China ship scientific research center, Wuxi 214082, China.
Email: zhaocssrc@163.com
3. College of Field Engineering, Army Engineering University of PLA, Nanjing 210007, China
Email: shaofei@seu.edu.cn)

Abstract: The effect of ice sheet on the hydrodynamic properties of a submerged floating tunnel
is considered. The linearized velocity potential theory is adopted for fluid flow, while the thin
elastic plate model is used for ice sheet. The shape of cross section of the tunnel is assumed to be
circular, indicating that the multipole expansion method can be used to obtain the analytical
solution. To solve the problem, a body fixed polar coordinate system is introduced, in which the
multipole expansions are derived. The expansion coefficients are then determined through
imposing the boundary conditions on the body surface. Finally, the effects of ice properties on the
higher order hydrodynamic load coefficients against oscillation frequency are investigated.

Key words: Ice sheet; Submerged floating tunnel; Large amplitude oscillation; Nonlinear
hydrodynamic load; Analytical solution.
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