BS54 IR EAAR (BIRBRFARR) Vol. 55 No.4
2016 4 7 A ACTA  SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Jul. 2016

P SR ] A% 5% e R B D R R B E R

R, O, EAR, K K, B K, BB
(PLURFERAAFEIRLZ, & 7 M 510275)

O TR ERAKINE, 45aX Biot SRS E LS FSHHE T, A T LTS SR
B ST By I SR AE VK R AR AT ) S PR B A, R D G R AR oK SR T IR R T ORI S | i
T DR N B 0 T R A X, RIS 350 T 1 P B e B 30 1) Y3 7K TR U TR B R R G AR g i HL 57K
IRIVAIHEHATT LU THES RSB, @& T, WEER LI IR 3mSR i B 2k A v] g 2L
FAHF R . AN GT A« WK NS A LA R B I B TU AT 4% 14 46 IR 2R ) R 0T 28 Ak X R TR 8 Tk A B9 A7 HE—
FERRZ , FCr B IR A R B B S o R (R A 5 0 B T 4R D0 YR B T 28T A4 1 I S o RO S
T Airy BN RXS REANEL, BT K IR R R B R .

KSR WA ARTZ EALPOR; RIS SRS ATB B BB

RESERS: 0353  XEARER: A XEHRS: 0529 -6579 (2016) 04 -0039 -08

Oblique incidence cnoidal water wave-induced
seepage effects on vertical breakwater
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Abstract: Based on cnoidal wave theory and expanding Biot consolidation theory, the mathematical solu-
tions to the problems of oblique incidence shallow water wave reflected by vertical breakwater resting on
permeable elastic seabed are given, and accordingly the analytical solutions to the shallow wave-induced
seepage pressure are derived by applying the eigenfunction expansion approach. Then the wave-induced
uplift force and overturning moment caused by the seepage pressure on the bottom of vertical breakwater
are accordingly evaluated and compared with horizontal wave force and moment. The evaluating results
demonstrate that in certain condition, the wave-induced seepage loads may have same order of magnitude
as the direct wave loads. The variation of incident wave angle, sea water and seepage condition, and
structure geometry condition may have some influence on wave-induced seepage loads, especially on
wave-induced seepage overturning moment. The cnoidal wave-induced seepage loads are obviously larger
than those predicted by Airy wave theory for shallow water, it denotes that the cnoidal wave theory can re-
flect wave nonlinear effects.
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