55 3 1] KoM oK B T B ¥ i No. 3
2013 %6 H HYDRO-SCIENCE AND ENGINEERING Jun. 2013

TR 401 0 B L VA 537

WEAR?, BRI, waEH, s g
(1. BilR% KRR, Bi§ 200072; 2. BTN HECAS 2000, B 200072)

AR LT B BB E R R, 38 F Fluent HOPFRSIL T4 R B3 18T i (0 A0 B AR AR R P o 2
SIBT T BEBE KT B 2 [ B SRR TREIR ) 20, I8 5 GE I e R T A% R R TR (B KBRS
/NI T B ZEED) RO AL A, 25 1 7 24 [ Bk S 3 1 1 e AL H BB 7 B B R A SRR W ik
TRECTRIN | I BE Y k2 2 e R 8 T 22 15 TR A WD S A A 5 /K R BB P AR O, 2 5 R 2 [ S 7 30 T
FIANIR) B AEA, 5 e 3 B e A — B A A A 8 T 2 i i 1 9 0 B > 58 S iy 9 8l e 1 e K {3 2 4
B PO S BB SUT , Bt 20 25 A8 0, i 2% 580 Sl 1 g b i AR RS R A1 1) WA 32 T3 A T A 72

X OBE R BN R R ANE R WUE S E M
FESZES . U656.274 XEkFRERS: A XEHS: 1009-640X (2013)03-0038-07

T, —BORAEME B TR R BB 95, B AU RE I 55 U5 BE , D58 IR X I e 0 4 o VR TR R 4
PRAP IR AR TS N AT P AR AN b 22 4 b ELAT B 11 10 5 e Tl O A . DALk, T 2 U T T o
i A AR R RE YT TR ST, ~F (AL B R AT o — R B AL R B 3P el 554, AL 22 80 ARAUR
H A HE IO I A B0 i O 1, 91T 1993 ARAE IR L B S MU 1 i, 5 I AR B R K
WEAE TR AR R 2 M. R AU - (1) S5HWTIR & 2, SZ IR T N (RO AR B TR )  RRE TEAT
(2) 3 B A B AN (3) BRI 1 Lo, AN R T M BE 0 0 85/ N HL A 24 50 i i
BRI ; (4) SRR 22 DU A 2T, mT AR R IR 2R o LA S SN SE ML AL A

Il P &0 24 [ B 5 8 S AR TR AR R AT T R PO, R R B A e 77 A R T i A
BUA DT B Al TR SR MR AL 2, B AT A iR 2 o G Fk 2 50 24
A JEHIRIR IO B 15 B0 T HA TS5 R 5 B SE DU 25 B8R, AR SCR HIBUELRE R 5, 7% P 0 5 A5 i [
2,0 R R R (AT AL B ) A2 R AE T B3 AL A TR, IF R4 R AT 1 20 #r.

1 - EABRARE DK REH T ) AR

—_—

ARSI LN E B, WF 55 B AL i S 7E3 i e .5 UT g
PR BRI T 15 b TOLALG R B SIROE 52 1 32 21 1 i TR
1. R ER L S 1L R E R S LR 1 (I k
¥1°00.314 15).

5161 5 R R AN T R 4 R 1 AR ) 3 S T R AN B

=X =
Eﬁﬁi:
Bl 1 REE T
dp 9a(pu)  d(pv) ) ) .
-— + ——+ = Fig.1 The section of a submerged semi-circular breakwater
o o ay 0 1 h f b d lar break

s EES: 2012-09-20

BB ERFEAHESWHE (A10-0118-12-002)

TEE R SAFEHR(1980-) , 3, ZRE M, BE it EF N HTE K T 458 K H 2 REF o5
E-mail: hubaolintz@ 163. com



553 3 WIS, A% PR A0 B B PR SR AR T i KB A 39

dpu)  d(pu)  d(pu) _ (d’u 62u) p

o o T oy "‘(a 2*'ay2 ox T (2)
) D) 9 () 0

TR by PETS, (3)

KA w o 43500 « A1y 7 0] B 5 & jil(uuﬁi 5 JHSHTjﬂ WHGu BB R g MEE I
S, FUS, 430k x Ry J7 ] (4 B0 2 e 5.
x1 FAEIRMERES

Tab.1 Wave characteristics under different working conditions

Wr/m KED/m WKL/m FIR w JAW T/ s PWrs/m AKED/m PKL/m B o JEW T/ s
5 20 1.681 21 3.737 1 5 20 1.681 21 3.737 1
6 20 1.715 48 3.662 5 6 20 1.715 48 3.662 5
0.3 7 20 1.734 04 3.623 3 0.9 7 20 1.734 04 3.623 3
8 20 1.744 02 3.602 5 8 20 1.744 02 3.602 5
9 20 1.749 37 3.5915 9 20 1.749 37 3.5915
5 20 1.681 21 3.737 1
6 20 1.715 48 3.662 5
0.6 7 20 1.734 04 3.623 3
8 20 1.744 02 3.602 5
9 20 1.749 37 3.5915
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Fig.3 Influences of H/L on the values of the wave pressure amplitude of 13 points under different water depths
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Fig.4 Influences of D/L on the values of the wave pressure amplitude at the front and
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Numerical analysis of wave load on a submerged semi-circular breakwater

HU Bao-lin'?, YAO Wen-juan'?, LIU Yi-min', XIONG Sheng'
(1. Department of Civil Engineering, Shanghai University, Shanghai 200072, China; 2. Shanghai Institute of
Applied Mathematics and Mechanics, Shanghai 200072, China)

Abstract; Submerged semi-circular breakwaters are widely used in the port engineering. The numerical wave
generation method based on the theory of momentum source by using fluent simulation is adopted in the study of the
changing laws and distribution of the wave pressures on the surface of submerged semi-circular breakwater. By
means of the  theorem, the effects of wave steepness, water depth, and wave-length on the amplitude of wave
pressures on its surface are analyzed. Besides, through the statistics, the position and occurring probability of the
maximum amplitude of the wave pressure on the surface of the semi-circular breakwater are given in the study. The
analysis results show that the wave steepness has a large influence on the changing trendency of the amplitude of the
wave pressure at the crest and back sea side of the breakwater. The amplitude of the wave pressure at both sides of
the submerged semi-circular breakwater is different with different relative depths. The maximum amplitude of the
wave pressure generally occurs at the crest or nearby the back sea side. The maximum dynamic wave pressures
mainly occur at two bottom-toes of the semi-circular breakwater. With the increasing of wave height, the
distribution of dynamic wave pressure on the surface of the semi-circular breakwater changes from symmetric

distribution to asymmetric distribution.
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