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Experimental Investigation of Wave Force on the Pavement
behind Crown Wall of Rubble Mound Seawall
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Abstract : Physical experiments were conducted to establish an empirical formula that predicts the wave force on
the upside of the pavement behind crown wall of rubble mound seawall due to wave overtopping as well as the
uplift force on the downside of the pavement. The experiments were performed by different conditions of the par-
apet, water depth, relative freeboard, and thickness of the armour layer. Then, the wave force on the upside and
downside of the pavement behind the crown wall was analyzed. The parameters that affect the wave overtopping
force and the uplift force were identified and empirical formulae were suggested for evaluating the forces on the
pavement.

Keywords : rubble mound seawall, pavement, overtopping force, uplift pressure force, physical model experiment
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Fig. 1. Schematic diagram of the wave flume and experimental setup (unit: m).
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Table 1. Geometrical parameters of the test models
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Case ID Tetrapod layer h [m] A, [m] R, [m] Gy [m] A, [m]
D40L02CO01 0.15
2 0.40 0.15
D40L02C02 0.19
DA45L.02C01 0.10
2 0.45 0.10
D45L02C02 0.14
0.11 0.089
D20L02CO01 0.12
2 0.20 0.12
D20L02C02 0.16
D25L02C01 0.07
2 0.25 0.07
D25L02C02 0.11
D40L04CO01 4 0.40 0.15 0.15
D451L.04C01 4 0.45 0.10 0.10
0.22 0.178
D20L04CO01 4 0.20 0.12 0.12
D25L04C01 4 0.25 0.07 0.07
Table 2. Incident wave conditions 3. élf—'?'—-_rl_’-‘_%()ﬂ &F%EI'E ‘JIK‘%'EI'El Hl
T [s] H, [m]
1.4 Pederson(1996)> AAF}2] 0.1%5 ZFsh= 7Md 225
1.8 0.08 0.10 0.12* 0.14* =ololl 2718k BAAl AFEE A8ehe 58 el
22 S AE EE T (Fh 0002 IL]—'T(Fhl,OAl%)oﬂ sl Lol o
* only when /=040 and 0.45 m =¥} o] Akttt

oI SN 14-2.2s Mol 04 s (HACR I2)s)
AL, FroTAL(H )= S5 (e 0.20 m, 0.25 mell &= 7F

7R 0.08m 2 0.10me] F 2R, S (k)] 040m 2
045 mollA:= 0.08 m~0.14 m WL ellA 0.02m A=
WSEAIZATE. Table 2°ﬂ vt 2318 Aol AlAsklt.

A SoF AR EC] FEl= glelle] 8- we) 2
7]—%] ZEE :rL_’_ﬂ___Eﬂ’ /B]—JE,L:[L % —]Eoﬂ J}ﬂ-)ﬂ (M=
of whel 3u) E& stio] shelAS Aok, et A

Z= Adel® 1the] A9 ARSI o,

Al RS

L 1 L
Fio1% = Fu 01w T Fu 01w = a [ =2bp,yey+ 5a [==Vp,h,, (D
GW i 2 GW prot

A7IA, Gyiz FHA oIAZo)a L,
ZHE R sk 2319 sgelth p,is 29HEE 0.1%

0 -

& 2=y BT

1 EH'—Q'_ Xi—?—'e—io](Ru, 0,1%)5111‘!‘]51 74] \l'% ‘o “J}OHL-CLE
=3} o] ALkt
P = PER, 010 — Ac) @)

o]71A, p= B WL, gt THIEEOIh y i B

W A Aol 23t o3 AISE Yo 3k el E, St At AMRE = w2 ¥R A egEo] H7] F
Shrgolis ook ASS og b etk Zh2b Akl Al)e) ANk R, - 4, 3 Foll H2@e Abga) e
oH(Fig. 3 F%), A ASARY] =4 AZIAES 200Hz  Pedersen(1996) 2l 23 A )% @AsebdE, 4, I
A= BRg gojyl ARTRE A st} 181

0

oy

SN _‘

Sl . - - - - -

5

5

g | 50 | 62.5 55 55 | 55 | 55 | 55 | |12,5

Fig. 3. Positions of pressure transducers on the superstructure and the pavement (unit: mm).
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Fig. 4. Comparison of horizontal wave forces between the present
measurement and the formula by Nergaard et al. (2013).
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Fig. 5. Comparison of the maximum wave pressure distribution
with 7, =2.2 s according to increase of the significant wave
height for different water depths (blue: H, = 0.08 m; orange:
H,;=0.12 m; purple: H,=0.14 m).
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