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Design scheme of sloping breakwater in complex seabed terrain
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Abstract: For the design of the section and structure of the sloping breakwater, the calculation formulas and
methods recommended by the current industry code mainly come from the actual project investigation and statistical
data, the related model test data, and the foreign related research results, etc., which are universal and
instructive. However, there are no detailed provisions on the relevant contents such as sea-floor gradient and sudden
change of water depth in front of the sloping breakwater, and the offshore wave elements are greatly affected by
terrain and water depth, especially in the complex seabed terrain such as reef-plate, because of the complexity of
wave motion, the conventional design method is not applicable. In this paper, the design cross sections of sloping
levees in different seabed topography are verified by physical model tests, the differences between the design code
and the model test results are compared and analyzed from the aspects of the structure of the protective face, the
prisms of the protective feet, the overtopping volume and the stability of the breast wall, and relevant suggestions are

given, which can provide references for similar projects.
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Tab.1 Design wave elements of breakwater
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Fig.2 Cross sections of breakwater (elevation: m; dimension: mm)
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Fig. 4 Improvement scheme of Section 1 (elevation: m; dimension: mm)
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Fig. 6 Improvement scheme of Section 2 (elevation: m; dimension: mm)
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Tab.2 Comparison between theoretical and measured values of wave overtopping
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Tab.3 Stability calculation results of breastwall of Section 1

PR e W i Pifika e Wb
Yo¥oP (vaG-v, PO TEH v (v, M, +y,M,) yoMory, 1EH
151.48  188.13 1.24 732.4 665.34 0.91

Ty WEWEEEREG v, HAKTFBOR I TREG v, N
PR GIREG yo HAENFIREG v, WA REG
TR B R BB HA ;P ORI LA B KPR
JIFRHERT KN G Sl A ODRRUER kN; P, WUORIFAT
FRAEAE, kN5 M, S B 58 7K P 3 YR 0 s o P X W 58 i S v 507
JIHE KN -m; M, Ry M 355 P VR O b o (X W8 S v A
JIHE KN-m; Mg g s B b ol (B0 Mo 85 5 BE A9 AR E
4, kN-m,

5 BESEW
5.1 WP

JTS 154—2018 (Bidede 5 Rt HE) 5
4.3.16.2 FALE, IR T P4l B AR BUR AR
@ﬁﬁ&ﬁﬁ,ﬂﬁﬁﬁ&%ﬁ%ﬁ%%%ﬁ@
HZ A BT i A A, LR e IR SR P A T 3
Eﬁoﬁﬁ%4223m,%$xﬁﬂ%%ﬁﬁﬁ
FETEBI T R K AL 1R T 1.0 A5 BT m fE AL



%54 HES, F: ARERRY

FAT a9 AR T E - 147 -

AT H ST AR 9.0 m, BEVFRIKALLA B 1 A5k
AL AR 7,57 m, Ul R AN IR 1 AR
PR, HA—E&EAR, o A ek i 5 5k
P A Z AR R R AY 1250 ~2 500 kg Hefr, i
FERLEEER, AR BT = 7K A7+ 100 a —
TR SAR N IRAE T, N3 32 SR THUBR IR K 4
i E, SEONB R,

JTS 154—2018( Bj i 3 5 97 B BT AR ) B A
ANV A e AR U R AR R BRAE,  JE AR
BRI S R, AN EBOR T I BT
PREFEDGE T FRV/FB TR ™ R 2 HE TR IC 3 1T S 4 il
R BT RE, BB, Bl RO AR Y
fii2e . TESEPRTARE, R SEAA R pRifE
(8T BB HE AT 42 T0 i R T T, PN 3B e 3R 1 2 46
BZ, NG Y A A T, ST
SER R, A SOR B G i — 20 W < A
ANBR” A B AR T SR OGRS A S A 0
AR
5.2 AR

JTS 154—2018( Bjife b 5 47 B2 BT REIE ) X 4%
SR B A 1% TOUTED 25 R R B MR H A o A A AH G
BOR, BRI TR IR AR F B Xk,
AT REANSZ 0 e 1 2 ), B SR A B A T vy 2
PEF B AR A I 5 AR, X o A 4 A B A o it
IR P A TR 0.3~ 0.4, BT X 4
AR AR T g A SR AR BT Z TR i R By o i
TORAXS B, MERARTE b, G4 AR (A To
BRI T B AL 1.5 £ 0% R B LA R I, 47 i
PRS2 A AR BBl 52 e AT S8 i/ - %ok 7 98y e A 3 o
SRAT B T e R 0.3 ~0.4 HUHE, TTRES
W —E IR P, Pt RO Y A8 G A fb
ANTF) RN AP R AR RS 2K
5.3 GEfHIE

JTS 154—2018( Bijipe 5 5 47 e B LI ) X4
SRR IC I RE | K IR GEAE S5 AR OC N 4 B ALk
ZOCHLE, JTS 145—2015Hs 15 i /K SCHLIE )

(2022 fR) KT R IR E R ITER, A% EhiE
SKTRBIFZM R R e 1 B 5 AR 3 A 6,
TEKIES FEAR KT 110 B, a] A5 E B, HExXFT

W KAFC I PR N 13~ 1710, H AR 578
b, B IRVAPRE £ 1 IC 5 AR rh 7 R K AR TR 52 R O 1
WK, IR E R LSRR, SRS
Y itz

TR HIE T VR AR Y B2 2% 115 L £ 45 31 2% 28
RGBT AL, BRI G 158 i v IS B
BERT 1/10 Z5F T RS0 I o BUE A 3
5.4 JMkEteoE vk

AHIE S I 15 J5 7 AR A N BB T 5 R 1 S
B, T A B PR YRR S R R ]ORN [
X ol S B TRT B AF ALy Wl gl - TR D BEE R T
MAFRE TR B Z BRIR G, Wik, S
VE R G519 6 AR A T %5 18 7E W 55 F e M AN T
FRVTFE SR AT, R M i RS i S R T
P)PTE AT A4 2 2 P B A R X e e AR E
R HA R, AU A O A
BHITE,

6 ZHiE

1) JTS 154—2018¢ B3t 59 = B Ry )
(Y AR BIR " B AR IE H B RS R, SRR
BB T, AN BB R NI S MR K
i, NS BORETREE DL, 15 YR NS
P ek B, BRI EGT 0.05 m*/(m-s) B,
NP AN T PR B R Y 13~ 172 DA b,
WHEAE R T, 3 — 20 Wi AR BIR " 11 1T
PR SRR OB TR | BRTR I A R R, Rk
A A BT AR

2) JTS 154—2018( By iz 32 5 47 2 % 3 B )
X AR S A S A T T g e ) B SR R PR A T
BEF I TR FH B 2 B X3, A 2 R D A B
T 47 e P T g R B2 SR L A, T X A A



- 148 - K oiE T A2

2025 %

Yo ot R AR A, R E S G B 4 Ak X
ANTA] AR T B R AR 2K

3) BTG T B SR I 25 Al p e
VR FH TR I BE P RIS B0, X T B U S S
IKTRHIIE AR A K B A BT AN TS T el SO A& G
F, 38 4% AR 1710 LA 1 50 @i
W A AR, BERHIY BRSNS A

Tk, ALV SRR B RS £ O
fLiit.
5%

[1] Bk s 5405 ALY JTS 154—2018[S]. dbxt: A
A H AR A A7 BR A 71, 2018.
Code of design for breakwaters andrevetments: JTS 154
2018 [S]. Beijing: China Communications Press Co.,
Lid., 2018.
[2] HEHS5H0E

e ANRAZE

B K SCHLTE: JTS 145—2015[S]. 2022 K. b
R B0 A BR A ], 2022,
Code of hydrology for harbour and waterway: JTS 145 -
2015[S]. 2022 ed. Beijing: China Communication Press
Co., Ltd., 2022.

[3] FERLACRIRLEREFEBE. il R T MR BAC e s (— %) —

WI TR IR TR A B0 [R]. 79 5T 7 KR
FHERFFEBE, 2022.
Nanjing Hydraulic Research Institute. Physical model test
of breakwater engineering for Shanwei Zhelang modern
fishing port (level 2) phase TI project [R]. Nanjing:
Nanjing Hydraulic Research Institute, 2022.

[4] PN TR BHA BRA R TR Al R T
TR I TR I IR BUE T BAR & [R]. T
PN it (M) TR S BOTA FRA 2021
Zhonghai (Guangzhou) Engineering Survey and Design Co.,
Ltd. Wave Numerical Calculation Report for Shanwei Zhelang

modern fishing port phase Il construction project [R].

[5]

[6]

[7]

[8]

[9]

[10]

Zhonghai ( Guangzhou) Engineering Survey and Design
Co., Ltd, 2021.
W, P A, EBE, 45, B 2=k R Y X By 5 SR 3R B
R E M RGBT SE [J]. Kia T4, 2019(8): 70-73.
HUANG Z, XU M P, WANG D T, et al. Experimental
research on toe rock stability of breakwater under complex
reef terrain condition [J]. Port & waterway engineering,
2019(8): 70-73.
FEAZE, TR, 2R/, URKR I LR LR I e R e
SA[T]. 7Kis T2, 2018(12): 73-77.
LU S J, DING J J, LI S B. Toe rock stability analysis of
rubble mound breakwaters in deep water [J]. Port &
waterway engineering, 2018 (12): 73-77.
XIET, INREE, TAIE. e pES MY T B TR B i i
YGRRFE[T]. KIE AR, 2018 (12): 42-45.
LIU Q J,SUN T T, WANG D T. Experimental research on
wave breaking on steep reef terrain[]J]. Port & waterway
engineering, 2018(12): 42-45.
XU, JRBULL, FRE. 4 S 30 B R e S8 B AE #h P |
MASTERFSE[ 1], /Kis THE, 2017(5): 31-35.
LIU C R, JU L H, ZHOU Y. Wave shoaling of long wave
on steep reef terrain [J]. Port & waterway engineering,
2017(5): 31-35.
TFE, B, TER, & IR RGP A 5
WHFE[I]. K3 J 2 E 58 5 3 & A $, 2015, 30(2):
194-200.
DING J, TIAN C, WANG Z D, et al. Experimental
research on wave deformation near the typical island[]J].
Chinese journal of hydrodynamics, 2015, 30(2): 194-200.
PRATTIN. 52 25 il 48 b O T B I8 3R 4 T A M a3 43
HrJ]. #s RS, 2018(3): 16-26, 38.
CHEN Y S. Test analysis on stability of breakwater armor
under complex reef terrain condition [J]. Science &

technology of ports, 2018(3): 16-26, 38.
(A4 T



