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Abstract : A system of risk assessment is developed by using the reliability analysis which evaluate quantita-
tively both stability and performance of sloped-coastal structures according to several scenarios of sea-level rise.
By using reliability functions on armor unit and run-up, the probabilities of failure can be straightforwardly
calculated with respect to several design parameters such as nominal diameter of armor unit, slope of coastal
structure, and freeboard height. By comparing the results before and after sea-level rise, it may be possible to
exactly assess some ranges of decrease of stability and performance of sloped-coastal structure with respect to
sea-level rise. Therefore, it can also be possible to make a decision which parameters should be repaired or
strengthened in order to maintain the original stability and performance of sloped-coastal structures. Finally, The
present results may be useful for designing some kinds of new sloped-coastal structures including the effect of
sea-level rise.

Keywords : sloped-coastal structures, sea-level rise, armor unit, run-up, reliability analysis
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Fig. 1. Global maximum sea-level rise 1990 to 2100 for SRES scenarios.
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Table 1. (2) Total sea level rise change - model average (IPCC,

2001a) (unit: mm)
Year AlB AIT AIlFI A2 Bl B2
1990 0 0 0 0 0 0
2000 17 17 17 17 17 17

2010 37 39 37 38 38 38
2020 61 66 61 61 62 64
2030 91 97 90 88 89 94
2040 127 134 126 120 118 126
2050 167 175 172 157 150 160
2060 210 217 228 201 183 197
2070 256 258 290 250 216 235
2080 301 298 356 304 249 275
2090 345 334 424 362 281 316
2100 387 367 491 424 310 358

(b) Total sea level rise change - model minimum (IPCC, 2001a)
Year AlB AIT AIlFI A2 Bl B2

1990 0 0 0 0 0 0

2000 6 6 6 6 6 6

2010 13 13 13 13 13 13
2020 22 22 24 21 22 23
2030 34 33 36 31 32 34
2040 48 47 49 4 42 45
2050 63 66 64 58 52 56
2060 78 89 77 75 63 68

2070 93 113 89 3 7279
2080 107 137 99 113 80 91

2090 119 160 106 133 87 103
2100 129 182 111 155 92 114

(c) Total sea level rise change - model maximum (IPCC, 2001a)
Year AIB AIT  AIFI A2 Bl B2

1990 0 0 0 0 0 0
2000 29 29 29 29 29 29
2010 63 63 65 64 64 65

2020 103 104 110 104 105 109
2030 153 153 164 149 151 159
2040 214 214 228 204 203 216
2050 284 291 299 269 259 277
2060 360 386 375 343 319 344
2070 442 494 453 430 381 414
2080 527 612 529 526 444 488
2090 611 735 602 631 507 566
2100 694 859 671 743 567 646
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Table 2. Statistical properties and distributions of random

variables in reliability function of Eq. (1) for armor
failure mode.

# X, My, Ccov X; Distribution
1 Ay 1.0 0.18 Normal
2 A 1.6 0.038 Normal
3 D, (m) 1.5 0.067 Normal
4 cot @ 1.5 0.05 Normal
5 Fy (m) 0 0.25 Normal
6 H (m) 44 0.16 Gumbel
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Table 3. Variations of water depth, wave height and Gumbel
parameters according to SRES

Gumbel parameters

Scenario h(m) H/(m) Scale Location
k (1/m) A (m)
AlB 16.395 4.309 1.668 4463
AIT 16.560 4.858 1.651 4,508
AIlFI 16.365 4.800 1.670 4454
A2 16.440 4.822 1.661 4474
B1 16.260 4.770 1.681 4427
B2 © 16.350 4.796 1.672 4451
80 «
i ARMOR UNIT
ST SRS WE RS SIS SN S—
g
£
S . W & ii(riéi‘éﬁ .
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Fig. 2. Variation of probability of failure with respect to nom-
inal diameter for armor unit.
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Fig. 3. Variation of probability of failure with respect to slope
of coastal structure for armor unit.
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Table 4. Statistical properties and distributions of random
variables in reliability function of Eq. (2) for run-up

failure mode
# X iy, COVXi Distribution
1 4, 1.05 020 Normal
2 B, 0.67 0.20 Normal
3 tan 1/1.5 0.05 Normal
4 Som 0.032 0.25 Normal
5 H, (m) 44 0.16 Gumbel
6 h (m) 15.0 0.07 Normal

Probability of failure (%)

Fig. 4. Variation of probability of failure with respect to slope
of coastal structure for run-up.
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Fig. 5. Variation of probability of failure with respect to free-
board for run-up.
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