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Synopsis

A variety of measures have hitherto been employed when assessing the stability of breakwaters during
execution, such as reducing the return period of wave heights and reducing the allowable factors of safety.
However, the basis of these measures is not necessarily clear. It is necessary to take various factors into
consideration such as the execution period and the encounter probability of storm surge during execution
in order to establish the rational design method. In this study, we investigated the most suitable target
safety level from the viewpoint of minimizing the expected total cost during execution by focusing on
breakwaters covered with wave-dissipating blocks in the state before the blocks are put in place. We then
proposed the simple estimation method of this target safety level by using various design parameters. It
is possible to obtain a rational design method for incomplete structures by making simple amendments to

the partial factors based on the resulting target reliability index.
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No. | JRUE B | bz fi R85 | LR R FRELI I B = Ho(m) PR [ BRI B R B R 78 Ho'(m)

A B k Rp=14F | Rp=34F | Rp=54F | Rp=10%F | Rp=254F | Rp=504F|  vs0 [ Rp=14F | Rp=34F | Rp=54F | Rp=104F| Rp=25%F | Rp=50%F
5| 0.8707] 1.1786 140 1179 2.110] 2.402[ 2758 3.185| 3.485[ 1264 09990 1.177] 2.108] 2.399] 2756 3.182] 3.482
6| 0.8707] 1.1786 140 1179 2.110] 2402 27758 3.185| 3.485| 1264 09990 1.177] 2.108| 2.399| 2.756| 3.182| 3.482
8| 0.8707] 1.1786 140 1179 2.110] 2402 27758 3.185| 3.485| 1264 09990 1.177] 2.108| 2.399| 2.756| 3.182| 3.482
10[  1.6291] 5.7683 140 5768| 7.511] 8.057] 8724| 9.523] 10.084| 1.156 1.0390| 5.993| 7.804[ 8371| 9.064| 9.895] 10.478
1] 1.6291] 5.7683 140 5768] 7.511] 8.057] 8724| 9.523] 10.084| 1.156 1.0390| 5.993| 7.804[ 8371| 9.064| 9.895] 10.478
15| 1.2302] 5.5273 1.00] 5527| 6.879] 7.507| 8360| 9.487| 10340[ 1.237| 09480 5240| 6.521] 7.117] 7.925| 8.994| 9.802
19] 1.1867] 4.2574 1.00] 4257] 5561] 6.167] 6.990] 8.077] 8.900] 1.273 11130] 4738] 6.190 6.864| 7.780| 8.990| 9.906
20 1.1867] 4.2574 1.00] 4257] 5.561] 6.167] 6.990| 8.077| 8.900] 1.273 L1130] 4738] 6.190 6.864] 7.780| 8.990 | 9.906
21| 1.3359]  5.0940 1.00] 5.094| 6.562] 7.244] 8170 9.394] 10320 1.263 13860 [ 7.060 [ 9.094| 10.040| 11.324| 13.020 [ 14.304
26| 0.8015] 6.4344 1.00] 6.434| 7.315] 7.724] 8280] 9.014] 9570 1.156 1.0590 [ 6.814] 7.747] 8.180| 8.769| 9.546 | 10.135
27| 4.7210] 1.3553 2.00] 1.355] 6304] 7344 8519 9.825| 10.693| 1.255] 09920 1.344] 6253 7.286| 8451| 9.747[ 10.607
28] 2.2077] 3.1586 2,000 3159 5473] 5.959| 6509 7.119| 7.525] 1.156| 0.9670| 3.054| 5292| 5.763| 6.294| 6.885| 7.277
29| 0.3832] 2.4592 0.75] 2459 2.894| 3.182| 3.624| 4280| 4.821| 1330 05520 1.357] 1.597] 1.756] 2.001| 2363] 2.661
30[ 0.4501] 1.0066 0.75] 1.007| 1.517] 1.856] 2375| 3.146| 3781 1592 07900 0.795] 1.198] 1.466| 1.876] 2.485| 2.987
31| 0.3832] 2.4592 0.75| 2459 2.894| 3.182| 3.624| 4280| 4.821| 1330 05520 1357] 1.597] 1.756] 2.001| 2363| 2.661
32| 0.3832] 2.4592 0.75| 2459 2.894| 3.182| 3.624| 4280| 4.821| 1330 05520 1357] 1.597] 1.756] 2.001| 2363| 2.661
40]  0.8260[ 8.1100 0.75] 8.110] 9.046| 9.668 | 10.622] 12.036| 13.202| 1.243 1.0300| 8.353] 9318[ 9.958| 10.940| 12.397] 13.598
41| 2.1063] 6.0100 1.00] 6.010| 8.324] 9.400[ 10.860| 12.790| 14.250| 1312 0.8450] 5.078| 7.034| 7.943| 9.177| 10.807 | 12.041
45 1.2179]  4.1199 1.00] 4.120] 5.458| 6.080] 6.924| 8.040| 8.884| 1.283 1.0000| 4.120| 5.458] 6.080| 6.924| 8.040] 8.884
46| 2.3472[  2.5075 2.00] 2508 4.968| 5485] 6.069| 6719| 7150 1.178| 0.9570| 2.400| 4.754| 5.249] 5808 6.430| 6.843
48] 1.5252[ 3.1000 1.00] 3.100] 4776 5.555] 6.612] 8.009] 9.067] 1.371 1.0450] 3240 4.991[ 5805] 6.909| 8370 9.475
49]  1.9227] 3.3800 2.00] 3380 5395] 5.819] 6.298] 6.830| 7.183[ 1.141 0.8630 | 2.917| 4.656] 5.022] 5435] 5.894| 6.199
51| 4.3323]  0.8224 2.00] 0.822] 5363| 6319] 7.396] 8595] 9.391| 1.270 1.0380| 0.854| 5.567| 6.559| 7.677| 8.922] 9.748
52| 4.9108] 0.2100 2.00] 0210 5357| 6440] 7.662] 9.021| 9.923| 1.295 1.0660| 0.224] 5711 6.865| 8.167| 9.616] 10.578
53| 22181 4.5240 2.00] 4.524| 6.849[ 7.338] 7.890| 8.504| 8911 1.129 1.0000 | 4.524] 6.849| 7.338] 7.890| 8.504| 8.911
55| 1.9227] 3.3800 2.00] 3380 5.395| 5819 6298| 6.830| 7.183] 1.141 0.8630| 2917 4.656| 5022] 5435 5894 6.199
61] 1.5910] 5.1430 2,00 5.143| 6811] 7.161| 7557 7.997| 8290| 1.097 1.0080 | 5.184| 6.865| 7.219] 7.618| 8.061| 8.356
62| 0.6210] 5.5090 1.00[ 5509 6.191] 6.508| 6.939] 7508 7.938| 1.144] 0.9480[ 5223 5869| 6.170] 6.578] 7.118| 7.526
63| 0.6210] 55090 1.00] 5509] 6.191] 6508 6939] 7.508| 7.938] 1.144| 09480 5223| 5.869| 6.170] 6578 7.118] 7.526
65| 0.9130] 6.5270 1.00] 6.527| 7.530] 7.996| 8629] 9.466| 10.099| 1.170 09360 6.109] 7.048| 7.485] 8.077| 8.860| 9.452
66| 1.0560] 3.2680 1.00] 3268 4.428] 4968 5700] 6.667| 7399 1.298| 0.9990| 3265| 4.424| 4.963] 5.694| 6.660| 7.392
70[ 1.3170] 5.9370 1.00] 5937| 7.384] 8.057] 8970 10.176| 11.089| 1.236 1.0380| 6.163| 7.664| 8363| 9310 10.563 ] 11.511
71] 0.9710] 10.2320 0.75] 10232 11333 ] 12.063 | 13.184| 14.847| 16217 1230 0.9620| 9.843| 10.902| 11.605| 12.683 | 14.283 | 15.601
72| 0.8100] 8.6490 0.75| 8649 9.567| 10.177| 11.112] 12499 13.642| 1.228 1.0220| 8.839| 9.778[ 10.401| 11.356| 12.774] 13.942
73] 0.8100] 83150 0.75] 8315] 9.233] 9.843] 10778 12.165| 13.308| 1235 0.6260] 5205] 5.780| 6.162] 6.747| 7.615] 8.331
S ORCGE AT BT R T UA TSI TH D,

x5 KB, WEEEED NS &
PR A A 1
No.| J#iTo | #FLo | /kifho || heho+wl |MEEAR| 1/ | KGR KR Hoh/Ho
(s) (m) (m) wl(m) (m) tan@ tan6 Ho'50/Lo | Rp=14F | Rp=34F Rp=54F | Rp=104F | Rp=254F | Rp=50%F

5| 12.00] 224.64] 11.50 0.50 | 12.00] 0.010 100 0.015] 10.192] 5.694 5001 4355] 3.771] 3.446

6| 12.00| 224.64]| 10.50 0.50| 11.00| 0.010 100 0.015] 9.342] 5219 4585] 3.992| 3457 3.159

8| 12.00] 224.64| 10.50 0.50 | 11.00] 0.010 100 0015 9.342] 5219 4.585| 3.992| 3457| 3.159

10] 13.00] 263.64| 16.50 0.50 | 17.00] 0.011 91 0.040| 2.837] 2.179 2.031 1.875 1.718]| 1.623

1] 1250 243.75 15.50 0.50 | 16.00] 0.011 91 0.043] 2.670| 2.050 1.911 1.765 1.617] 1.527

15| 13.00] 263.64| 1230 1.50 | 13.80] 0.007 143] 0037 2634] 2116 1.939| 1.741 1.534| 1.408

19| 13.00] 263.64| 16.50 1.50 | 18.00] 0.005 200 0.038] 3.799| 2.908 2,622 2314 2002| 1.817

20 13.00| 263.64| 1530 1.50 | 16.80] 0.005 200 0.038| 3545 2714 24471 2.159] 1.869| 1.696

21 13.00| 263.64| 19.00 1.50 | 20.50] 0.002 500 0.054| 2904| 2.254 2.042 1.810 | 1.574| 1.433

26| 14.00| 30576 12.60 1.33 13.93] 0.004 250 0.033] 2.044 1.798 1.703 1589 1459 1.374

27| 1250 243.75 14.50 1.10] 15.60] 0.033 30 0.044| 11.604| 2.495 2.141 1.846 | 1.601 1.471

28] 1050 | 171.99 10.60 0.80| 11.40| 0.010 100 0.042| 3.732] 2.154 1.978 1.811 1.656 | 1.567

29| 12,00 224.64| 11.50 3.60| 1510 0.009 111 0012] 11.124] 9.454 8.597| 7.548| 6391 5.674

30 740 8543 7.20 440 11.60| 0.010 100 | 0.035] 14.587] 9.681 7913 6.182| 4.668| 3.884

31| 12.00] 224.64| 11.50 360 1510 0.010 100 0012 11.124] 9.454 8.597| 7.548| 6.391| 5.674

32| 12.00| 224.64| 13.00 3.60| 16.60] 0.010 100 | 0012 12.229] 10.393 9451 8297| 7.026| 6.237

40[ 16.00 | 399.36 13.40 2.10] 15.50] 0.006 167 0.034] 1.856 1.663 1.557 1417 1.250] 1.140

41| 17.40] 47231] 21.10 220] 2330] 0.010 100 0025] 4.588] 3313 2.933| 2.539] 2.156| 1.935

45 12.00] 224.64| 15.70 1.50 | 17.20] 0.020 50 0.040| 4.175] 3.151 2.829| 2.484] 2139] 1.936

46| 11.50 | 206.31 11.30 040] 11.70] 0.010 100 0.033] 4.876] 2.461 2229 | 2.014] 1820] 1.710

48] 12.10| 22840| 12.10 120 13.30] 0.010 100 0.041| 4.106] 2.665 2.291 1.925 1.589 | 1.404

49| 11.00| 188.76 | 14.20 0.50 | 1470 0.010 100 0.033] 5.040] 3.157 2927 2705| 2494 2371

51|  10.00| 156.00 8.40 0.30 870 0.010 100 | 0.062| 10.192 1.563 1326 | 1.133] 0.975] 0.892

52| 13.00| 263.64 6.00 0.30 6.30] 0.010 100 | 0.040 | 28.143 1.103 0918] 0.771] 0.655] 0.596

53] 12.00] 224.64| 11.30 0.30] 11.60] 0.010 100 | 0.040 | 2.564 1.694 1.581 1470 1364 1.302

55] 11.00] 188.76 5.30 0.50 580 | 0.010 100 | 0.033 1.988 1.246 1.155 1.067] 0.984| 0.936

61| 14.00| 30576 | 14.50 0.50 | 15.00] 0.010 100 0027 2.893] 2.185 2.078 1.969 | 1.861 1.795

62| 12.00| 22464 11.80 1.60 | 13.40] 0.009 110 0034] 2566] 2283 2.172| 2.037| 1883 1.781

63| 12.00| 224.64| 12.80 1.60 | 14.40] 0.009 110 0034] 2757 2453 2334 2.189| 2023 1.913

65| 13.00] 263.64| 10.50 1.50 | 12.00] 0.010 100 | 0.036] 1.964 1.703 1.603 1486 1354 1.270

66| 13.00| 263.64| 12.10 1.70 | 13.80] 0.002 500 | 0.028| 4.227] 3.120 2781 2424 2.072] 1867

70| 15.00| 351.00| 14.00 140 | 1540| 0.002 500 | 0.033] 2.499] 2.009 1.841 1.654 | 1.458] 1338

71| 16.00| 399.36| 17.00 350 20.50] 0.001 1000 | 0.039] 2.083 1.880 1.766 | 1.616| 1435 1.314

72| 16.00| 39936 14.20 350 17.70] 0.010 100 | 0.035] 2.002 1.810 1.702 1559 1386 1.270

73] 1650 | 424.71 17.20 350 20.70] 0.010 100 0.020] 3.977] 3.581 3360 3.068] 2.718] 2.485
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