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Cnoidal wave diffraction from a concentric cylindrical structure
with arc-shaped porous outer thin walls

HUANG Kunhui, HUANG Hua , ZHAN Jiemin , CAI Hantao

Department of Applied Mechanics and Engineering , College of Aeronautics and Astronautics , Sun Yat-
sen University , Guangzhou 510275, China

Abstract: Based on first order cnoidal wave diffraction theory, the wave field analytical solutions to
shallow water wave diffraction by a inscribed circular cylinder with double-layered arc-shaped porous
thin walls with different central angles are derived. By calculating the maximum wave forces on the
structure and maximum diffracted wave surfaces, the cnoidal wave diffraction law has been revealed.
The results demonstrate that the double arc-shaped outer thin wall can greatly reduce wave effects on in-
scribed circular cylinder and the variation of wave and sea water condition. Various geometry condi-
tions of double outer thin wall and cylinder , the porous coefficients of structure may have some influ-
ence on cnoidal wave effects. In certain shallow water conditions, the maximum wave effects from cnoi-
dal wave theory are larger than those predicted by small amplitude wave theory. Practical maximum
wave forces on structure will increase as the shallow water wave characteristic parameter value increases.
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Fig. 1 Concentric cylindrical structure

with double-layered arc-shaped porous outer thin wall
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Fig. 2 The verification of wave forces

on a porous circular annular cylinder
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Fig. 12 Comparison of wave run-ups on a single cylinder and
inscribed cylinder with single or double-layered arc-shaped

outer thin walls
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