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Comparative Study of Design Methods for Sliding of Perforated-wall
Caisson Breakwater
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Abstract : The conventional performance-based design method for the solid-wall caisson breakwater has been
extended and applied to the perforated-wall caisson. The mathematical model to calculate the sliding distance of a
perforated-wall caisson is verified against hydraulic experimental data. The developed performance-based design
method is then compared with the conventional deterministic method in different water depths. Both the expected
sliding distance and the exceedance percentage of total sliding distance during the structure lifetime decrease with
decreasing water depth outside the surf zone, but they increase with decreasing water depth inside the surf zone. The
performance-based design method is either more economical or less economical than the deterministic method
depending on which design criterion is used. If the criterion for the ultimate limit state is used, the former method
is less economical than the latter outside the surf zone, whereas the two methods are equally economical inside the
surf zone. However, if the breakwater is designed to satisfy the criterion for the repairable limit state, the former
method is more economical than the latter in all water depths.

Keywords : perforated-wall caisson breakwater, performance-based design method, expected sliding distance,
exceedance percentage

LM B o AISHE Foleze] BEBL FANTIE A A

& B0 A A BEF 7RGk APPSR ol

Aele: st ANl Qo1 A £ o 2 AR AOIE el el el et
=01 Aol B thale] QS-S Aol BB A frEAlel: Wk Qivk FEARI: ke Ve
JEA o] AaSlo] Shek St Pl 8o A BA 7 ofel erAkel ofd) o) Al %
S5t PR AGHo] e BAUYS eklgolek= sk onl, WAl 1 Bol A @A ik A Aele] ohith,
vl A ORIt 7P i) TRES ) Ee 3 b, 87001 WekAIY) Bg Ame] Avkras) 44
& VI P E Yz ok olele Ao Ba = Q15 W 7k wa gl Rrekal olo] s
AE BB AGOE IR ANl Ak D ek el Bt ATE Tl 9502 o} o] o] FojxA ¢
PSS QRN AZE AGOR TEES £ E YTk Webd & ATeAE 7|Ee) FEAe1E ekl A

*A]2- o 8t 714d 317 3-8 (Department of Civil and Environmental Engineering, Seoul National University, Seoul 151-744, Korea)
A gThstn e et 9l 28kl 4x(Corresponding author : Kyung-Duck Suh, Department of Civil and Environmental
Engineering & Engineering Research Institute, Seoul National University, Seoul 151-744, Korea, kdsuh@snu.ac.kr)

267



268 AT
A A
SHTH

Aol FE2EL] S VS Vg s doE ddshs A
53 A1H2 Shimosako and Takahashi (1999)2} Goda and
Takagi (2000)°] 23l A5 A|QFE| S o, o] % =1 - 9]
A B2 ATAEo] ARk Sl mje| A= Hong et al.
(2004)°] T}2Fe] W5 dS a1 st Aol WA o] 7 d-s
S 2PJ319 a1, Kim and Takayama (2003)= 7]52] 1

R3] $ALE Fé] Sfofof oA} ] o

WAl e 9

8 f301E

OFO oo
;9, [‘_u

A o) FHEATHEE ] ARE-S AR Kim (2005)
FaAlE JMMI 25 gHE o] AlAG e 7] x8ke] &
Ao WA e] Tk o] AAIG-E ARkl o] A-8-5to]

A0S 7 EFHE A5t B8k Kim and Suh
(2009)= 7IE 5o =2 g dS Hr1e u A 4= 3l

= ARE vlefslol, ol 5 S8 Sl8l &8sl o

3 29 EHES APgste] =) Qg ot dis wA
AL A 5 = WS Aeksich
B o5= Kim (2005)0] #A|9k3t F-3A|0)<= whabA 9] 3}

O] AIAGS A-gsitt. Efzh im and Takayama (2003)7}
T -] e I A e S e
Takayama and Tkeda (1992)«] N3] zlmef| TATR] A sH
o} &l A WS 71E2] 7S5 Goda (2001)$}F Kim
and Suh (2009)7} A|Q13 -2 DEol] o3t x5S 7}
7} abgsto] e k% é*ég ﬁﬂﬂf‘fh‘/}. J]r‘j)“ Edf Kim
(2005)°] ARESFSIE = .o AR

21 ZEEH HAY

A7 AAMelM Alol=e] Disell thet S 2]
7 QolE e goe] 128 &
ato] QMg et Ao w dakdit)

1 (D
735 Alelzol Esel o

u[(W'+Py)-Pyl

Fo=
S. P,

()
SN i Aol AR phEE Aol oA el Bk,
Aol gl 4 B, p Alolel] A8k 5 w1

Pz e, P e sl AHgshe ke dnsit

& WAL k] B0] Wl
’ %—;— A% 2 ek e Aol 5] 5%
: _

< —%?Jr go LA 0w E AAE 5 Sl

@

X7

A7VA s 7] F A0l T, oo T L, M
F7HAR(=1.0855 ph?), poi= A2 B, he Aol A
Hol| A A ZL71A) 2] A, x i Alol=] 35S, P>

o
i}

whE A8 (= w(W+P, - Py))y= WERATE 3 2] AlA
7|22 o] go] upa Ages xiehd &
AR B 9] Ae T W —T;] A
ok 7o g s 72wl Y F

FAANT = o] 398 5000 WHEER] o) 5 Ht
2 M T-3tc}. Takahashi et al. (2001)> Table 13} 7o
&5l dist RPdA 7155 AlRbskGITt. Table 13}
LX’%}EEHD] St ES ek gkl o] 7| EE
YA e TEo R AEst A9 HEe Fo5E Ve
222 g 7UEEsHE2 03mole] FeE By 2 A
T-oll A ARE-ghet.

3+, Goda (2001)2} Kim and Suh (2009)= +4
O] Ftarl 71 Es thal 2 (3)2 2ol &8+

o) 23852 AHEE AL AtaAT

o
s
2 n

5
T
_O'L
9
e
offl
ol
tlo
[o o 44 T o

in?i‘ ol

N

1

oﬁ‘i my
-u =

(]

mﬂ

ok ot

5
&

ek

n,
= lim =

N —)ooN (3)

O_L__
7 ek 5

il

A7 pi= TEE FASEE] § 8T
S 2931 3lro)n], N& F 19| 3l5=o|t}. Shimosako and
Tada (2004)= Alo]= WA 9] D5 slae] tisto] AS5AE
K= Table 29} o] 7252] T o589} Vel wt &
SEFH 298 E 7S AkkIITh BB Tawe]
ZEoAA FERES 7 Tt F 8-S 2k 3
2 B 7Vs SAATE (0.1 m), =3 t&ﬂl*&ﬂ%(os m), &3] g
APFEN (1.0 myell A ZH2E 30, 10, 18] 3L 5%= #|Al8kar Qlck
2 Aol A2 AAMeA ] BdE 1.27F /3543 A

el 252 %7t Heolgtal il H57Fs SHAVY
B 2 =3k sHAAbE o) tielA] S S SRalEtaiT

Table 1. Allowable expected sliding distance by Takahashi et al.

(2001)
Importance of structure
High Medium Low
Expected
sliding 0.03 0.3 1.0
distance (m)

Table 2. Acceptable exceedance percentage of total sliding dis-
tance for breakwaters of different levels of importance,
as proposed by Shimosako and Tada (2004)

Limit state Importance of structure
(allowable sliding ] ]
distance) High Medium Low
Repairable (0.1 m) 15% 30% 50%
Ultimate (0.3 m) 5% 10% 20%
Collapse (1.0 m) 2.5% 5% 10%
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Fig. 2. Phase difference for wave action on a perforated caisson defined by Takahashi et al. (1991).
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Table 3. Correction coefficients for perforated caissons given by Takahashi et al. (1991)
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