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Experimental Study on Impact Pressure at the Crown Wall of Rubble Mound
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Seawall and Velocity Fields using Bubble Image Velocimetry
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A
SAIR0| : FA TR, 7| EAAGE, 71 FE-E, flip-through

Abstract : To investigate varying wave impact pressure exerting at the crest wall of rubble mound seawall,
depending on breaking wave properties, regular waves with different wave periods were generated. Wave velocity
fields and void fraction were measured using bubble image velocimetry and simple combined wave gauge system
(Na and Son, 2021). For the waves with shorter wave period, maximum horizontal velocity was less reduced com-
pared to incident wave speed while breaking-induced air entrainment was occurred intensely, leading to a signifi-
cant reduction of wave impact pressure at the crest wall. For the waves with longer wave periods, less air wave
entrained and the wave structure followed a flip-through mode (Cooker and Peregrine, 1991), resulting in an
abrupt increase of the impact pressure.

Keywords : impact breaking wave pressure, bubble image velocimetry, void fraction, flip-through
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Fig. 1. Schematic of the wave flume and experimental setup (unit: m).
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Table 1. Incident wave properties

Case T [s] H [m] L [m] C [m/s] &
RW1 1.8 1.8 5.1 2.8 1.1
RW2 2.2 1.8 7.6 3.4 1.4
RW3 1.4 1.8 3.1 22 0.9
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Fig. 3. Difference in measuring surface elevation using resistance and capacitance wave gauges.
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Fig. 4. (2) Schematic of BIV setting, (b) experimental configuration and the size of field of view (FOV).
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Fig. 5. Measured surface elevation using the resistance wave gauge
(77rwq), capacitance wave gauge (7Jcwg), and the aerated
depth (77cwa-7rwe) measured at the (a) start of the mound
(SE07 and VEO1), (b) middle of the mound (SE08 and
VEO02) for RWI.



7EQERAA D HAIAT BEF BA
@ 15 : :
[ Nrwe (cm)
10 newe (em) ) | ‘ t ’
| newe — Newe (ecm)| ¢ I I | I
ITHIHEAEN
L | | | ' ’
M b JL
B IRIRIRIAIR! IRTA
° H"|\‘4' ’ Hll',,
-10 T T T T
0 10 20 30 40 50 60 70
t (s)
(b)
(== T T
']{'H(:'“’]lﬂl(.‘ (cm) “‘ )' J' h " “ [ ‘I ', ll | II | ' l ‘ “ \
?5 "“‘J'll"".\"’\‘
—_l 11111
5 Jyuyuuyyduyd .J..,u. _____
10 - | | ! !
0 10 20 30 40 50 60 70

Fig. 6. Measured surface elevation using the resistance wave gauge
(7rwg)> capacitance wave gauge (7cwg), and the aerated
depth (77cwg-7Rws) measured at the (a) start of the mound
(SE07 and VEO1), (b) middle of the mound (SE08 and
VEO02) for RW2.
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Fig. 7. Measured surface elevation using the resistance wave gauge
(7rwg)> capacitance wave gauge (7cwg), and the aerated
depth (77cwg-7Rws) measured at the (a) start of the mound
(SE07 and VEO1), (b) middle of the mound (SE08 and
VE02) for RW3.
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Fig. 8. Velocity fields for RW1 at (a, ¢) #T=17.95 and (b, d) #/T=18.01. (c, d) Velocity vectors in the aerated region are shown in detail.
Note that only one half of the vectors are plotted for brevity.
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Fig. 9. Velocity fields for RW2 at (a, ¢) #/T=17.95 and (b, d) #/T'=17.98. (c, d) Velocity vectors in the aerated region are shown in detail.
Note that only one half of the vectors are plotted for brevity.
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Fig. 10. Velocity fields for RW3 at (a, ¢) #7'=17.80 and (b, d) #7'=17.94. (c, d) Velocity vectors in the aerated region are shown in detail.
Note that only one half of the vectors are plotted for brevity.
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Fig. 11. Temporal variation of (a) maximum horizontal velocity, (b) void fraction, and (c) impact pressure.
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