et LR DEC

- Z/ISSN 1976-8192(Print), ISSN 2288-2227(Online)

Journal of Korean Society of Coastal and Ocean Engineers 31(6), pp. 351~355, Dec. 2019

https://doi.org/10.9765/KSCOE.2019.31.6.351

Ai-sAleleztA dALEEAE 7 st Al 2A
Load & Resistance Factors Calibration for Limit State Design
of Non-Perforated Caisson Breakwater
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Abstract : Load resistance factors for the limit state design of vertical caisson breakwaters are presented. Reliability
analysis of 16 breakwaters in nationwide ports was conducted to calculate the partial safety factors and they were
converted into load and resistance factors. The final load resistance factor was calibrated by applying the optimiza-
tion technique to the individually calculated load resistance factors. Finally, the breakwater was redesigned using the
optimal load resistance factor and verified whether the target level was met. The load resistance factor according to
the change of the target reliability level is presented to facilitate the limit state design of breakwater.

Keywords : limit state design, vertical caisson, breakwater, load resistance factor, partial safety factor, target

reliability index, code calibration
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| Reliability analysis (8;) l

Fig. 1. Flowchart for code calibration of breakwater.
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Table 1. Design values for 16 breakwaters (dim: kN, m)
No. Name /8 W, W, P U b WL v h FS
1 Gamcheon 1696.73 1500.44 3371.6 1673.88 760.44 17.0 1.28 5.7 13.0 1.165
2 Daesan 622.66 947.74 2265.85 301.20 38.30 9.0 8.26 1.8 10.0 4.157
3 Donghae 2152.71 1341.11 3364.56 1828.64 818.90 19.2 0.39 0 10.5 1.275
4 Okgye 1569.89 1370.87 4766.92 1247.36 49455 18.0 045 3.15 15.0 2.076
5 Onsan 505.4 1134.17 2560.46 668.67 179.18 12.0 0.61 2.0 13.5 2.025
6 Ulsan 1308.38 1098.9 3526.02 1490.88 530.70 15.0 0.66 2.6 15.0 1.190
7 Incheon 473.45 907.33 1946.6 369.57 37.67 8.0 9.27 2.2 9.0 2.860
8 Pohang 1029.98 704.11 1841.76 970.69 436.56 13.6 0.246 0 8.0 1.226
9 Gunsan 1081.23 1284.1 3792.07 1554.57 645.53 16.0 7.246 1.7 6.5 1.246
10 Saemangum1 2088.66 1338.46 7381.17 1247.06 444 48 17.7 741 1.35 11.0 3.365
11 Saemangum?2 1150.13 1049.68 3532.5 1156.36 335.03 13.5 7.41 1.35 9.5 1.573
12 Myungdong 984.72 808.4 1653.72 637.65 277.96 12.0 2.23 0 7.0 1.908
13 Yeosu 379.82 618.39 1134.95 406.36 52.03 7.0 5.4 1.7 5.9 1.844
14 Jodo 2208.65 1411.15 4752.35 2017.99 978.11 20.0 144 5.0 15.5 1.146
15 Jeju 2099.94 2003.94 5279.12 2027.67 625.54 20.0 3.83 32 15.0 1.434
16 Jeju Aewoel 2277.28 1779.03 6406.18 2819.41 1292.03 234 2.858 5.0 10.5 1.255
Table 2. Distribution characteristics
Symbol Bias factor Ccov Symbol Bias factor Cov
7. 1.06 0.15 Iz 1.02 0.04
/8 1.02 0.02 WL 1.00 0.05/0.12/0.20
w,. 0.98 0.02 G 0.74 0.239
6.0 1.00
50 é
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Breakwater no. Resistance factor(Yr )
Fig. 2. Reliability indices of breakwater (sliding). Fig. 4. Load & resistance factors.
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Fig. 3. Sensitivities of limit state function (sliding).
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Cost(J)

Fig. 5. Cost in load & resistance factor space.
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Fig. 7. Reliability indices and constraint equation (sliding).

Table 3. Load & resistance factors according to target reliability

index
Sliding Overturning
ﬂr PﬁT
I ¥ W T % W
2.7 00035 090 123 1367 090 123 1367
26 00047 090 120 1333 090 120 1333
25 00062 090 1.7 1300 090 1.18 1311
24 00082 090 1.14 1267 090 1.15 1278
23 00107 090 1.11 1233 090 1.12 1244
22 00139 090 108 1200 090 1.09 1211
2.1 00179 090 106 1178 090 1.07 1.189
20 00228 090 103 1.144 090 1.04 1.156
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