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Structural design of semi-vertical and semi-sloping breakwater
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Abstract: The semi-vertical and semi-sloping breakwater is widely used in breakwater project because of its

advantages of “multi-purpose of one breakwater”. The outer sloping structure has strong adaptability to wind and
waves, and has certain shielding effect on waves. The inside vertical structure can be used as wharf to realize
mooring and platform operation functions. At present, there are few researches on semi-vertical and semi-sloping
breakwaters in the code, and the wave dissipation effect and wave force reduction coefficient of sloping breakwaters
are lack of theoretical support. In this paper, combined with engineering examples, a physical model test is carried
out to verify, the measured wave data are compared with the calculated values of the wave forces in front of the
vertical wall and on the top of the sloping wall in the code, the difference between the conclusions of the two
methods and the results of model test is analyzed, and the values of wave force reduction coefficients at different
locations are proposed, the structural stability is checked by the measured values of wave force test and some
suggestions are given. The research results can provide reference for similar projects.
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Tab.1 Designed wave parameters of breakwater
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Fig.1 Section of breakwater (elevation: m; size: mm)
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Fig.2 Layout of wave pressure monitoring points

(unit; mm)

116.2
100.3

82.3

74.0

60.7

522
47.5

36.7

34.8

333

29.8

B3 HERREER (LA kPa)

Fig.3 Test results of wave pressure (unit; kPa)
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Tab.2 Comparison between calculated and measured
values of wave pressure of vertical wall structures
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1* 97.99 29.8
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Tab.3 Comparison between calculated and measured values of total wave force of vertical wall structures
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Fig.5 Wave pressure distribution of breastwork
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Fig. 6 Comparison between calculated and measured values of retaining wall wave pressure (unit; kPa)
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Tab.4 Overturning stability of vertical wall structural

under measured wave force
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Tab. 5 Sliding resistance stability of vertical wall
structural under measured wave force

IR Ry bR (E 505
HERSIEAN bERIE TN
Py G-y, P . x)f Py G-P
YoVpEN (v6G-y, ..,I\)f It N ( u,N)f o
948. 10 809. 41 0.85 790.08 792.02 1. 00

Vs Py AT ERACP SR IBRIE (KN P,y FURIFAC

JIBRUEN KN f A T3 T A BE 4 R BB
4 ZEiE

1) 2P EL AR S 25 K 1) P 7 X
LERARRE M T A I 10 7% B 35 T B AR S A B JHE
ROV, RPN T ST, e AR A U S
RSH ST S IS S SE A 5, A
T H ELAL GRS S R TP R B R 0. 48,
B KA LU A58 AT IR S 08 R 802 0.29, i
THRALLL b B 5SSOI 4 A, B R
SR B, N L AR e Ra R R,
BT AL AL A3 AR 1 A5 BTl R 2

2) R R TR EROR T35 07
TR /N Ty B R0 S AR, A
TWARSCA — & BIE A6 PF . AT H Y38 g e
A R AL AR Y N T ARSI, )
SR g o A i EEAH 2 OR, PRI R L B A2 R
N€ms L S AL i RESR A8 2 E N RS, SEPRs2
TG R 2%, AR TR BT, F
TR 5 T ARG AL B (A 3 L B v LT IR A

3) mTHREANZHENE, B, RaX
B SR AS I SO M 22, ARSI 53 T ¥ 0 LA
ALY, N Rk BRI SR B I T SR
FEE, Zaets, &3tk ERIEE2f T
W, SRt I B A T Y A B AR R LS A AT it
THER s 0, ISR S I B R A7 A2 7 S A%
BH, EAMFRFRNLT, Rl RERIE—E /R
LR,

S 30k

(1] HaER—fuss TR BT B A R W), Bl 5 47
FEBHIE: JTS 154—2018[S]. dtat: A F A2 H iR
AR A BRA ], 2018.

(2] g s LRSI Be A PR ). ik 10 5 )i
JKSCHRIFE: JTS 145—2015[S]. b5 A R4S H AR AL
AR IR 1], 2015.

(31 KHIFRAEE 2 i 40 1 5 A U5 Jd g ot 7K R R 2 A 5 e
MR TITHEIR B s (%) 0 TR R TR Y
BRI [ R . gt KR 238 5 i 9 1 % Ak U5 ) e
SUKFIRFERIEBE, 2022.

[4] AN TARRY S A BRA AL R I R i i
TP — I 2 1R TR DR A T A (R T
M e (M) TR SRR IR, 2021.

[51 A/, THEZE, ARpiol, 55, N AMRHE R PR B KR
BRI SERRE (0], B TR, 2023, 60(1): 20-24.

[6] U, Bk, WA E ST B SRR TR AR T2 e
SHTLT]. P ES IS R, 2022, 42(3) : 58-62.

(71 Rz, X0 AR & B NS5 A IR AR e )],
/Kig THE, 2020(1): 11-16.

(8] TLFIA:, FhEEE, JH 25 . A%kl i TR0 A 4 Mo 335 6
JIIREE Y[ )], /Ki2 T2, 2018(1): 35-40.

(9] HWerk, MR, 245, RIIRER REOTHRE AR
FIXTEL 2 B (1], P E K (T 2K A), 2014, 14(5):
100-101, 104

[10]  Z=500E, SK3CHE, W o8 B, 45 I 1 S St I T A 1
R I o BTk Bt o [ 1], b R A, 2012(2)
31-34.

(A EHH)





