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In Situ Measurement of Breaking Wave Pressures
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Abstract [_] The magnitude of breaking wave forces given by plunging breakers incident on a pile structure is
much greater than the forces calculated by Morison’s formula, but those forces may act on pile for very short
duration in the range of a few multiples of 0.01 second. Hence, a dynamic analysis for the impact forces of
breaking waves may be necessary for the accurate determination of pile displacements in the first stage of design.
The time series of the impact force along the pile length is thus required, which may be estimated from the
pressure distribution. In the present study, breaking wave pressures are measured for a vertical pile at real field
which is easily subjected to plunging breakers in stormy weather conditions. The measured data are analyzed and

compared with other results to quantify the characteristics of breaking wave pressures in real fields.

Keywords : breaking wave forces, breaking wave pressures, wave pressure sensor, in situ experiment

1. M

rh

T At e FE AT H 48T
et AEE Fychet 230l XoAx o, # &
gk 24 8 Ak RES] YRl FE wF A9
o] ZA 5 APA a7l st} dgHE 7 urh
webd, FREEL] AAV} 7|18 Ky WEA Gt

2R 3L HOKE, dopARbY 2|1 R 58
3k AF7 sl Algsior ke 9T AF
At FEEe] AAlIM BErshhe] BRR dde
FE Kl SWM v $83 rlE Za

on AA7PY Al T+2E HAZRAHY tlEe] duis)

it

32 4

Hi A= FAelnh

53], mrigire] F2Eo] X B, Bkl MK
(plunging breaker)t Ed%ike] & o del= 723t
B & 2B AEAIZE Aoz gEA] Sl Aol
=4 WA Fol AYEE Zhe FREd disirE o
v] g HE AAgE s Adele AARIH 0] Ay
o] Ao (Goda, 1985, pp. 107-144), BAATI} =&
How FyE)n ok oldl whaled, G, HbEtE, A
A4 B F oE AAEE FERES) tEiMe of
AE 71EL] TEE 9 HEMIKE ddoR e 2y
SRS AR h S AHEke Aol ElE Hof
2t 12{u, Honda and Mitsuyasu(1974y= A8H o

#8134 AL - b ehAF M E (Coastal and Harbor Engineering Research Center, Korea Ocean Research and Development

Institute, P.O. Box 29, Seoul 425-600, Korea)

#+ 7] Z 0 83 B 5387} (Department of Civil Engineering, Konkuk University, 93-1 Mojin-Dong, Kwangjin-Ku, Seoul 143-701, Korea)



142 A -

B8l ARl 283l 2wk 2 2
EJ} Za)ed] ARk e fufe] o]l21 Yg-g BRI Hp
o, ik %1998y FAAE Bt ol Y5F
H} ALt
FHE, Bk S AR v FEREL] HASHN B
uf, HulFEe] vk wedshe fnREte o 2 W
MBS AT 7o) Aot divkaied, sfatse
gho] o) AR ZEAIREE ulle] [ PEg o
S F7) wjFolc}. ulEpA, FEE AN i) vt
d A=Z AR Yede FRE TS 7
ghalojol ), I UATA(1998)y= Mok we
A7 Yo tigh T2 E FH HAE AL
on, o8 %%591 ”W—'} BAZE s mitkel] o}
2 A3 4E & AL B vk dok
ke 2Rgo| «u Z20] SIS A 9
M AufEe] dF 2 {EFgREe] Fasit. d
A, A A7 4 AP} S o]Fa S
o, gl b e IRl fEESAARNE §
Zste] fuleg A= Aol URkHolth Al %
(1966>2 ZAAae] 91X A gde] MAel A-gsh
B S Ao, AukE B oisiMs fEk
W% o3} YA olllelMe wHg ko], 1e)iL
2 ol e muk et 5YT g e ke
o] A-a3ltha 7SR AR % (1986) At
AL ¥3ste] AApHe He) Am2 fR§ e o
slad akzby Hejo) Mo BX 2 EAEES AAISH
vt 3HE, Zhou er al.(199132 32 ool KBS =
Aale] wEigme] AARES AAlsiEnt. e, At
o] B} Ak %(1986)°) AU AE Felo] Azt
2 z)Rze} XM*Z_LE ?—JXF{ML Bk sfutel &
E Rt A9
5ol Aﬂ JHJ}%}OE Bl oot
Huld Hule] kol wjE Huigte) &

Jlsts}

LJ

=

L3
A

18
i
&)

=4

0]7] uj &0l /E*f

 Allde
= o gggow 138y 9k EiEmol 4|
A [\ sl dAAlE Fasle ke B
alack. sigkel Ay ZAe FME He s
AolmZ utA|e] MAo|A] ZAd) 0|27 7R At
e AEzos AEsl] 1 AnE A Stk

2. Bk AH

Aol QAT FEY W B Al 2

14

il

Brenking M,\ —’/—j

.
KN H 7
SR

ML ——

el

Fig. 1. Scheme of plunging breaker impinging on vertical pile.
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Fig. 2. Incidence of breaking wave pressure.
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Photo 1. Lighthouse used in the real field measurement of
breaking wave pressures.
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Fig. 3. Scheme of lighthouse and the location of pressure sen-
sors.
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Table 1. Maximal pressures from breaking wave impact.
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Photo 2. Installation of pressure sensors on the supporting pile
of lighthouse.
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Photo 3. Plunging breaker impinging on the lighthouse.
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Fig. 4. Occurrence of breaking wave pressures on the light
house.
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Sensors.
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Table 2. Comparison of the maximal impact pressures due to
breaking wave (Hy=1.6 m, ,=1.2 m, T=8 s, d4=3.4 m).
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