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Experimental study of wave force on roof wall of a levee under irregular wave action
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Abstract: Addressing the issues of poor visibility and high elevation at the forefront of the wave wall on the top
of the embankment, an experimental study on the wave forces acting on the embankment wave wall under irregular
waves is conducted through physical modeling tests. The horizontal wave forces and uplift forces on the wave wall are
systematically measured under different wave parameters, water depths, and wave wall positions, and compared with the
calculated values obtained from established formulas. The experimental results indicate that, under the test conditions,
the relative pressure exerted by irregular waves on the wave-facing side of the wave wall initially increases and then
decreases as the relative height of the wave wall increases, peaking at a relative height of approximately 0. 5, with no
discernible pattern in the distribution of relative pressure at the bottom. Due to the wave dissipation effect of the
revetment project, the measured values of total horizontal wave force and uplift force are lower than the theoretical
values. The total horizontal wave force and uplift force generally increase with the increase in wave period, wave
height, and water depth in front of the wall. When the relative position of the wave wall is moved backward by 0. 1, the
total horizontal wave force decreases by about 14%, and the uplift force decreases by about 5%. The force distribution
patterns of the wave wall are summarized, providing a reference for practical engineering design.
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1.2 R sty

TG A5 Y W DL L 3, BRI AR 0,510 m,
MR TBEE 1015 F101:2.0 #H, Ry R A
Fyum, KT RERZESA, JH0.077 m &
A BCHL £ A IR S 1:2.0 BR A R
B, PRSI E 3 AR A B TR RS A B,
A, B, CHEFRIREELMERRTHT 705 0.319, 0.234,
0. 150 m, BiyR &% T = F2 0. 560 m, ol 56 4 (& A

H LK 4,
319
283 37
—_
& i sk

B YR I EEE

FRIRBE - Btk

0.560
0.510
04679\ %
; 2
0.389 I 0390

P20 £1 HFFHR
55
XY A2 % . 3
A 7 ?
BT A
- o 90077 4.,
a) (I EA—IEEANE
234
198,37
132 p———>"%
e BETRIZS
Bk EEET¥E
——_\FE@ AN
04679 VF [ — LR
R 0.389 Nvo.w(;%
IR
Xy ) B .
o N 20
BRF % =
BT A
- N 900774,
Y] L

b) {3 B B——{ B th



.50 - K iz L A2

2025 %

150

217 #1337,

A BETIEHY
[EBEARAT

0,560

FULELL

- | y 0.484/
[M3BRA, 0.389 y\/f v0.390

B R 4%

20.510)
0467y N >

HFEFR
p} o2 BN/
BRA o KBNS,
iy A
A b ATTESS v0.077 ;.5
— E =) l:
0 TR d
o) hi B C——EEiTING
3 AERRBMUENEIEE ($£A: m)
Fig.3 Model cross-sections of different locations of the wave wall (unit; m)
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Fig. 5 Process curve of wave pressure with time
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Fig. 6 Relative pressure distribution on wave-facing side of the wave wall
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