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Experimental Study for Downfall Pressure on the Floor behind Rubble-Mound
Structure by Wave Overtopping: Non-Breaking Condition
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Abstract : The large uprush could be occurred when the waves hit the coastal structure and this uprush by wave
could make the overtopping. The downfall of the wave overtopping water over the structure brought about the ver-
tical impact loads. The vertical impact loads should be evaluated in order to design the pavement behind the
crown wall however these loads were still unclear. In this study, the hydraulic model tests for the downfall impact
loads by wave overtopping were performed and the various conditions were applied to the tests. The effect of the
incident wave condition, the freeboard, the armour crest height and the height of the parapet were investigated.
The test results showed that the parapet on the crown wall could reduce the wave overtopping however the inclu-
sion of parapet could lead to the increased downfall wave pressures behind the crown wall. The empirical formu-
laec were proposed for evaluating the maximum downfall pressures behind the crown wall of rubble mound
structure.
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Fig. 2. Experimental facilities.
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Table 2. Geometric parameters of model structure

Case Rc A Gy Gp Cy
ID (m) (m) (m) (m) (m)

cota

(m) (m) (m) (m) (m)

Cll1 0.3
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C13 0.38
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Fig. 5. Images of model structure setup.
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Fig. 9. Comparison of the maximum pressure distribution accord-
ing to increase of the crown wall height under same armour
level.
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Fig. 10. Maximum pressure distribution for the test cases.
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Fig. 11. Relationship between the non-dimensional maximum down-
fall pressures (p,,,.*) and the relative distance (x/Ly) for the
present experiment (solid line: regression curve fitting).

A kg TAIsE Zlolnt, A Y8l x/Lg = 0.05
ol WSk, 1 o] B = AR 0 R hdhs AEE
BRIt x/Lg >0.058] AAAEE olg3te] 374& EE3)
Rom, slFA v e 9 2(2)9 a9} b B AEHS]

v

= 213y 2tk /L > 0.052] AR oz Abg
FA219) ABAGR)E R = 08401tk x/Lg < 0.05 THE f
¢ = 00514 8] FAkg Hr) selutele A gshalh

(
i

O:

D™ = 0.00150(x/Lg) "™ for Re/Ac =1 and x/Lg>0.05  (3)
Pac® =0.016 for R/Ac =1 and x/Lg<0.05

Fig. 11(b)= C12 ASHR /A = 1.13)°] T3 A FAv}e}
3|9 Ads TSk Zlolnh. ol Hekek x/Lg = 0.06
oA WS, 1 o] $HE = A|FA 0 R Fhhdhs AES
BRIt x/Lg >0.062] AAAEE o|g-3to] 3714 t

Rom, A v e EEH 2(2)9 ast b 2 A&

= A ®ek 2ot /L > 0. 064 AR dPdor AgE 3
?'1*44 ARAFR)E R =0.910]th x/Lg <0.06 T3+ x/
Lg = 0.06°141 2] 72kl A Hatukehs 4 -8-3813lth

filo

==
H
=4

mlo
ol

o Ao

D™ = 0.00075(x/Lg) "
P =0.016

for R/Ac=1.13 and x/Ls>0.06 (4)
for R-/A-=1.13 and x/L<0.06



Gojol) 213 AAATEE TR Gk Featstel ot 2

Fig. 11(c)= C13 KR /A = 1.27)0] th3t A& A}e}
3|ARA AaE TAISE Zlolnh Cl113 Cl12 A 3stel vlsh
A Yabakete] FAREE ATF R o m, o= Jtet
Ao Fol7t R o= Qlel i8] HeFo] Tk &
Halgtel wheh wj oA o] Hal 5 WEido] 7] wite
2 . Ho detukgte] MAs= 1] 0.05 <x/
Lg<0.1%2 YEPE O x/Lg>0.12] AEAEE o] galo] 3]
T2l EEl oM, 3| 0w E =EE A(2)Y] aft b
1l A gol= /\1(5)3} 2t} x/Lg > 0. 19 A3xtg gitow
AP 8714 ) AR (R = R = 091010} x/Lg < 0.1 7
F& x/Lg = 0.1914 9] 2k Hff HstabekE 28313l

DPma® = 0.00038(x/Lg) > for Re/Ac =1.27 and x/Ls>0.1 (5)
P = 0.071 for Re/Ae=1.27 and x/L3<0.1

N

.

Fig. 11& v, 2 4@zl Fz9] ko7t 5
THRAATY Z7HErel met A Salaigto] S7keka,
sspigte] wAE A3 o) 2] dshighe: setsle] o)}
SIS F25) hadhe 4Fe w5, 9uAzts
8 A el AuAztels Bkl S A )
o] deluiehe S7MI71E waow 2ga Ak 4
ol relakeh A ol Folli X2 E Ry E Wold
= L]-O]_J]_OLO 2 o}.: Aoz 14—15]—‘/\/}\—1:]—

e e o A 4

Qo) 8 AN ekl A5 ?—7}01 W*
o= igoi <l OH 74]%% Lé}ﬁ’r‘?:uL A
ﬂxﬂ

£ Ao M= Fig. 39 B=A1E AAR T2 *PXFELFA
E Zo|(Ry)St TEA 01409 VI(RJANE RJA-=
113 2 127 208 183t Hehuel 488 438k &1

tjslebal g 218 Alkalolt), waba] B odke] AokAle R/

A= 1~127 WY Aol #gah= Zlo] efdsla, A3
Sl Rt AhzA el FEA] o= R4 2312] 35
= Aok o7 Atk ulghe W7kl A8-3k = Qloh(e,

RelAc =1.052] 735-01 R/Ac =13} RJA-=1.139] 32
wrksle] A4, geu A WS Holus Aol
Ao £ A3S Fashs Zo] nkeit

5.4

rhu

B ATl A TRES thos FATIE A
wo i) Yube Yuirszh dekahua el 28

= Ao Jehiehe A S gl A8S FAsh,

i
b
2
ay
=
z
=
EX
)
v
W

o
2
2
ol
ol
38
vl

(ISR
N
Mo
o,
>
Tf
=
O;E; mg
1o (T
T

0 2L Y

o% AsAZE

el 23k 9le 5 ot Ao
7zl wet Eulaalef] o Hahuiehe: S7rehe
LERRTE 2 A7ellM Ab TS e A
%JHJM g Hy ”‘6}4“ 4%* BEA2

2
N
N

o

HU ojN

P

o

2

oo @ oo

A THE AR 0] A A,
3 20] A|QrE ol whet A A7)

ol
TS E
OE_‘Q

=

E 10 JO% HJr [y
-
o,
r1r
oﬁ
no“

S 0 |
F &2 o
gj o
! r
=2 ki
(i ~
)
—lc;% et
) -
(e}
N
fiAL)
1>
el
EN
)
[
o
b
[
L

e il S R e e e e RSl R Ry
H] A FAIR S 20180323)0.7 3w edTro)m | o1Hh]
Al el A= YT

References

Aniel-Quiroga, 1., Vidal, C., Lara, J.L. and Gonzalez, M. (2019).
Pressures on a rubble-mound breakwater crown-wall for tsu-
nami impact. Coastal Engineering, 152, 543-558.

Chen, X., Hofland, B., Altomare, C., Suzuki, T. and Uijttewaal, W.
(2015). Forces on a vertical wall on a dike crest due to over-
topping flow. Coastal Engineering, 95, 103522.

EurOtop (2018). Manual on Wave Overtopping of Sea Defences
and related Structures. Second Edition.

Ko, H.S,, Lee, J.Y., Jang, S.C. and Oh, S.H. (2022). Experimental
investigation of wave force on the pavement behind crown wall
of rubble mound seawall. J. of Korean Society of Coastal and
Ocean Engineers, 34(1), 19-25 (in Korean).

KOCED (2019). Wave setting up technique for physical model test
of harbor and coastal engineering field, SPS-F KOCED 0004-
7382:2019 (www.standard.go.kr) (in Korean).

Ministry of Oceans and Fisheries (MOF) (2017). Design Standards
for Harbours and Fishing Ports in Korean (in Korean).

Molines, J., Herrera, M.P. and Medina, J.R. (2018). Extimations of
wave forces on crown walls based on wave overtopping rates.
Coastal Engineering, 132, 50-62.

Nergaard, J.Q.H., Andersen, T.L. and Burcharth, H.F. (2013). Wave
loads on rubble mound breakwater crown walls in deep and
shallow water wave conditions. Coastal Engineering, 80, 137-
147.

Pedersen, J. (1996). Wave forces and overtopping pn crown walls



36 °]FQ - ¥

of rubble mound breakwaters. Ph.D. thesis, Series paper 12,

ISBN 0909-4296 Hydraulics & Coastal Engineering Lab., Dept. Received 15 March, 2022

of Civil Engineering, Aalborg University, Denmark. Revised 6 April, 2022
Wolters, G, Miiller, G, Bruce, T. and Obhrai, C. (2005). Large- Accepted 6 April, 2022

scale experiments on wave downfall pressures. Proceedings of

the Institution of Civil Engineers, Maritime Engineering, 158,

137-145.



