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Synopsis

It is important to evaluate the estimation accuracy of wave pressure appropriately by experiment or field
observation result in order to set the partial factors for gravity-type breakwaters. However, there are only a few
experimental examples on gravity-type breakwaters with two or more structural features developed in recent
years, such as breakwaters with wave-dissipating blocks having the slant superstructure.

In this study, taking breakwaters with wave-dissipating blocks having the slant superstructure as an example,
we showed the method for evaluating the estimation accuracy of wave pressure of the gravity-type breakwater
with two or more structural features by using that of the gravity-type breakwater of each feature. We furthermore
proposed the partial factors for breakwaters with wave-dissipating blocks having the slant superstructure by the
reliability analysis. In addition, we examined the simple method for setting the partial factors. We finally

discussed the validity of the simple method by comparing the results of that method with the proposed method.
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MROGE, W7 v v 7 8 LR ORNEE
AHEERE L RBEWVENET 5. QREORE (B
PEFRREEIC RITTRERKRE V) EHIZOWTDH, FH
DR Y, ZEtrkz, BE 32 (RIFEDOSE,
M7 vy 7 4 LRRER) OB ERHEERE 2
MAWTEIETS.
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frequency

40
O Target
L e I B3 i fE Yk |-
I e it B~ i
D e A - e
0 o | ’—@ L L .—% L A
18 20 22 24 26 28 30 32
ﬂsyslem
Target fafE vk
Mean : 2.39 Mean : 2.38
S.D. :0.07 S.D. :0.19
®-17 FEHER O g

6.2 WMAFHOES

R-4LY, WET vy 79 EEREIR OB ) FHERX
HEEREEE T, EBEAIRIR L VKT vy 7 BRI
T2, Wik 1y 7 R ORI YR N—2 LT 5.
W OFHEDRY , EERENL, Wk T vy 7 iR
&=y RIRREE OW NHEEREE™ B LY, R-210R
T B R S O ST ER R O HEERSE A2 AT, 2.2
WRT R L FBRIC L CRI L, iRk R L
SR RS AR FR-101R 7. AR ICIT R D 72 ® Target D
EHPFFHL TS,

6.3 A FHEROLLBRE

RIS X D REE DT L OVIRREHE 1TV, &%
FrmE S RA LTV D v AT MMEFEMEFEAE % Target & b
L CR-TISRT. @{HEIC L 5 0 27 MEEMEEL,
SR (X Target & [AIFREDE L 72> TV EN, IFH DX
MREL, VAT MEEMRREED3.00L LK = 7efli 2 7R
TH—2ANH 5.

VAT MEEMERRE S R & A R — A
ETHERBOXFFNCIVBERIRELTEY, ZO%HA
DY AT MEEMAREO T, FERAIL, u=2.49,
0=024ThH YV, VHHE, FEHEFZE L bTarget& i LT
K&V, ZOERE LT, EECIIEERITREy, %
WY FEAM T & 22 (BATO RO F ) O BA 3
BT A2LZEMEORMELFTMTE V) ZENBILN
5. At O5E, TargetDy,=0811Ix LT, fl{iffiisT
TEEEANC, N— A LR DK T v > 7 Dy, =1.00
EFRHOWTWS (R-102R) . 2ok v, @EETCIIE
WOXFFNHOBENE L 720, EBAEEREML, FHR
ELTUAT AMEHEMEEENRKEL RoTWDH LD LEE
BN,

—F, WENEERMEE—FERD 7 —AITHEHLT
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F-10 R K DI 7 vy 7 #78 LEARH i B2 DEE /1R

Target (37" u%i%%%w -2
iy 27 MMEHEIERRRE S ¢ 2.38 (2.38)
BEE Y 2T DREEREERP 1 0.0087 (0.0087)
y SIS D B S EEE S, 2.46 (2.40)
a B 14 14 a B Vv
BRI f 074 | 0.812 | 1.060 | 0.150 || 0.77 | 0.750 | 1.060 | 0.150
KPS Py TRIRZEA A% 0.93 0.566 0.737 | 0.187 |[ 0.92 0.636 0.730 | 0.170
BT Py KR A 1.04 ’ 0.813 | 0.201 | 1.05 ’ 0.810 | 0.190
v ru=15 1.03 1.000 | 0.200 || 1.04 1.000 | 0.200
L wi rag=20,25 1.05 | -0.055 | 1.000 | 0.400 || 1.08 |-0.081 [ 1.000 | 0.400
) HHW.L. 1.00 - - | 100 - -
HEH Wee S5z U—nR| 098 | 0.025 | 0980 | 0.020 || 0.98 | 0.030 | 0.980 | 0.020
Wye M=z 7 U—1| 1.02 | 0031 | 1.020 | 0.020 || 1.02 | 0.031 | 1.020 | 0.020
Wsinp HEEAD 1.01 | 0.124 | 1.020 | 0.040 || 1.01 | 0.150 | 1.020 | 0.040
KBTI Py IR AR 1.06 0957 0.737 | 0.187 || 1.02 0.962 0.730 | 0.170
BIEII Py KA 1.20 ' 0.813 | 0.201 || 1.17 ' 0.810 | 0.190
ry=15 1.06 1.000 | 0.200 || 1.06 1.000 | 0.200
= i wi ra=20,25 111 | -0.113 | 1.000 | 0.400 | 1.13 |[-0.133 | 1.000 | 0.400
15 HHW.L. 1.00 - 1.00 - -
HE Wre Wi 0.98 | 0.053 | 0.980 | 0.020 || 0.98 | 0.050 | 0.980 | 0.020
Wyxe Wae 1.02 | 0.058 | 1.020 | 0.020 || 1.02 | 0.054 | 1.020 | 0.020
Wso Wsino 1.00 | 0.254 | 1.020 | 0.040 || 1.00 | 0.248 | 1.020 | 0.040
KRBT Py IKRZEALAE 1.02 0.826 0.737 | 0.187 || 0.98 084 0.730 | 0.170
BIEI Py KA A 1.15 ' 0813 | 0201 || 2.12 | 0.810 [ 0.190
é% R ¢ 0.45 | 0.098 | 0.459 | 0.036 || 0.93 | 0.525 | 0.367 | 0.058
o | FEwEEAE 26 2.34 - - 3.25 - - -
3 EIfERE w 1.00 | 0.048 | 1.000 | 0.030 || 1.00 | 0.047 | 1.000 | 0.030
ﬁf tan ¢’ 094 | 0373 | 1.000 | 0.066 || 0.95 | 0.353 | 1.000 | 0.061
K5I o 0.99 | 0.080 | 1.000 | 0.066 [ 0.99 [ 0.112 | 1.000 | 0.061
WEIEMANTEREL y, 0.81 - - 1.00 - - -

CO0 "= L LEBROEAZEE L EAT

K)o BEREL B FHMEORY  CEAMEARER) , vV ZBiFREK

%) KIEEARE /2 AR 1/30 A5,/ LIk

¥) ryg BEHER&EIN. (HHWL) & S <EEHREN (HWL) Ok

Fu=233, 6=0.02L720, VAT AMEEERIZEOIXL
DEVIIEFIT/ANE L, EME I Target L 0 AT/ S VME &
7polz. Fiz, ABEIOMRFCITHERE N BT — R
WD — R T o Toin, R-10ITARTESEREL O fE 2>
LYW &, WwENE FEERIC, VAT AMEBMEEEIX
Target & JLiE L THTF/NEDIZRD B2 HNLD.

1. F&&0

OARBFETIL, WK T 7 > 7 988 EipmE 2 Flic e v,
BRORERN R E AT 2 BB 0¥ HEX
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fTERA RBRETRRIEERDEREFH - REHHER
A — AOBEEMN - RAER
PESMAl WP | BEST | BUTEGE |V WVIEGEE
A | AR | A NS | IS ARG | RG HINT | EEREAR AR | BT KR | BRIEZRER | <00 N TEIE | <o N TEE | Kb HE R B
No. | (Hp) | (Hys) (1) ® (wl) () (h) (h") (BM ) (BM>) C7) | B curen)| Bcrever)
m m s ° — m — m m m m m m m
1 13.4 7.5 13.5 15| 0.0077 0.5 0.75 21 16 10.6 12.5 8 14.2 12.01
2 16.68 9.4 14 10.3 0.01 0.5 0.75 21.5 17 12.6 9 9.9 18.3 15.26
3 14.05 9.8 14 0 0.009 0.5 0.75 17.5 13.5 11.5 7 10.3 16.4 13.53
4 12.5 7.1 13.5 0 0.008 0.7 0.6 21 16 12.5 27 7.8 12.9 13.53
5 6.73 3.74 14 20 0.005 0.5 0.6 13 8.5 9 6 4.24 8.05 8.43
6 13.07 8.5 13.5 25 0.013 0.5 0.75 16 13 7 13 9 12.4 10.63
7 14.3 8 13 7 0.014 1.5 0.6 22 16.5 8 7 9.5 16.35 16.44
8 14.3 8 13 0 0.005 14 0.6 27.5 18.5 33 43 9.4 15.3 15.08
9 13.3 7.4 13 0 0.005 1.4 0.6 26.5 16.5 28 33 8.8 15.85 16.63
10 13.3 7.4 11 0 0.023 0.4 0.6 14.7 12.5 13.5 11 7.8 12.7 13.34
11 14.36 8 14 7 0.002 1.4 0.6 23.2 16.5 10 7 9.4 19.1 19.97
12 6.4 3.5 13 23 0.01 1.5 0.6 12.7 9.5 10 9 5 8.45 8.84
13 5.9 3.3 7 0 0.01 0.8 0.6 19.5 10.7 6.5 8 4.1 6.25 5.57
14 5.94 33 7 5.5 0.01 0.8 0.6 19.5 10.7 6.5 8 4.1 6.35 5.62
15 5.9 3.3 7 0 0.01 0.8 0.6 19.5 10.7 6.5 8 4.1 59 5.64
16 9.6 5.5 12 12 0.009 1.6 0.6 13.1 10.5 12 6 7.1 10.6 10.93
17 13 8.4 12.5 0 0.01 1.3 0.75 18.5 13 15.8 9.5 9.7 13.55 11.12
18 13 8.4 13.5 0 0.02 3.5 0.6 13.5 10 15.5 9.5 11.9 13 13.66
19 13.05 8.5 14 0 0.01 0.9 0.75 14.5 12 11 14.09 9.4 12.85 10.84
20 13.05 8.5 14 0 0.01 0.9 0.75 15.6 12 15.6 8.9 9.4 14.25 11.78
21 13.05 8.5 14 0 0.01 0.9 0.75 17 13 15.6 9.5 9.4 13.75 11.54
22 8.64 4.8 10.8 30 0.01 1.67 0.6 12 9 7.5 4 6.47 8.1 8.38
23 4.95 2.8 5.9 30 0.005 22 0.6 17.2 10 6.5 5 5 4.55 4.24
24 4.1 2.3 7.5 43 0.004 2.1 0.6 12.6 9 11.1 12 4.4 3.95 3.65
25 4.5 2.5 7.6 42 0.004 2.1 0.6 12.2 9 7 5 4.6 4.45 4.15
26 6.6 37 14.8 0 0.01 3.1 0.6 13 9 8 6 6.8 10.4 10.85
27 7.5 5.1 11.1 38 0.01 1.3 0.6 8.6 6.5 5 5.43 6.4 6.35 6.58
28 12.7 77 13 0 0.003 1.5 0.6 17 14 9.6 6 9.2 14.6 13.6
29 5.3 29 11 43 0.02 0.4 0.6 6.6 5 9.4 6 3.3 4.75 4.91
30 10.5 5.8 11 15 0.01 0.4 0.6 18.7 13.5 13.65 19.6 6.2 10.85 11.43
31 10.6 6 15 0 0.01 1.5 0.6 14.1 10 13.2 5.7 7.5 13.9 14.53
32 10.8 6 8.7 25| 0.0091 0.9 0.6 18.4 13 10.1 6.5 6.9 8.7 8.14
33 12 6 11.3 7| 0.0167 0.9 0.75 18.5 12 9.6 6.5 6.9 10.1 9.09
34 5.4 3 7.3 0 0.01 0.8 0.6 19 11 6 8 3.8 5.85 5.59
35 10.08 5.78 13 40| 0.0346 1.42 0.75 12.1 9 10 10 7.2 8.45 8.74
36 8.02 4.71 13 59| 0.0033 1.33 0.6 10 7.5 8 5.5 6.04 6.2 6.43
37 8.02 4.71 13 59| 0.0033 1.33 0.6 10 7.5 8 5.5 6.04 6.2 6.43
38 4.21 2.34 4.7 14 0.01 4.05 0.6 15 7 7 5.5 6.39 4.65 4.35
39 9.1 5.5 14 22 0.01 3.1 0.6 10 7 19.52 10.03 8.6 8.25 7.69
40 16.9 9.9 15.1 44.5 0.005 32 0.75 20 13 8 14.5 13.1 15.5 16.2
41 18.1 10.3 15.4 0 0.025 3.2 0.75 35 15 10.6 5.6 13.5 27.3 28.51
) SAKWEB: : 7 —F U T EEE RN — Y VR
) = AN0.39~41LISMT s — Vo IR U O R F S % i
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8B MEEKNEEILBRIDESFE

®—3L0,
B,=P,, / Py= 0.60 (B.1)
B, =P,/ Py= 0.96 (B.2)
Vi =Py / Poy= 0.33 (B.3)
V, =P,/ P,,= 0.12 (B.4)

ZIZT, BIXEMEORY, PIXHEE T vy 7 98 B
RAER OB N HERMERE, W2 Fx, yiTThThs
W, BN E, £, RATFm, ks ZENENTY
8, FerEfE, EHERELRT.

X(B.1), (B.2) B L OREHS & BNLEBOW S DLR0.27%
Mg e, WEFERmEE (Rt +ELE) (B3 2
BN EEAHEERE OEIEP,, FrEEP I T LD
Wk bins.

P, =P, +P,,
=0.60P;+0.96P,;
=0.60P+0.96 X (1/ 0.27) Py
=4.16Py;

Py= Pyt Py
=Py+(1/0.27) Py
=4.70P,;

Ko, WEMEAESE (RHEE+ B 235
W G A EREE O FEEDR Y B [T F D X 5
ROLBND.

B.y=P, /P
=4.16Py /4.70Py
=0.89

*7, R(B3), (BA) LV,
P, =033%P,,
=0.33X0.60 X P,y
P, =0.12XP,,

=0.12X0.96 X P,
=0.12X0.96 X (1/ 0.27) Py

B EAE R AR GRHEB + ENZE) (B 2 e
KHEERE DIEER A Z P LT D L,

2
\/ 0.33%0.60x P, )’ +(0.12x0.96x P,, /0.27)

=047P,

KoT, WHEER R (R i+ B2 E)
W 77 SR S HE S L DA BRI oy IZEL T D KD

5hs.

Vx+y =

P, /P,
=0.47P,; /4.16P,;
=0.11

W7 ey s LIRAE S A B & L C/ER A - B OB

BT 5

ha> )
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