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Abstract : A reliability model of Level II AFDA is proposed to analyze the wave run-up occurring by the
interaction of incident waves and sloped coastal structures. The reliability model may be satisfactorily calibrated
by Level III Monte-Carlo simulation. Additionally, the partial safety factors of random variables related to wave
run-up can be straightforwardly evaluated by the inverse-reliability method that use influence coefficients and
uncertainties of random variables, and target probability of failure. In particular, a design equation for wave run-
up is derived in the same form as that of deterministic design method so that the reliability-based design method
of Level I may be applied easily. Finally, it is confirmed that results redesigned by the reliability-based design
method of Level | with partial safety factors suggested in this paper are satisfactorily compared with results of
CEM(2006) as well as those of Level Il AFDA.

Keywords : wave run-up, reliability-based design method, partial safety factor, design equation, inverse
reliability method
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Table 1. Statistical properties and distribution functions of
random variables in the reliability function of Eq. (2)

# X uy, COVyx(%) oy Distribution

1 cota 3.0 5.0 0.15 Normal

2 s, 0.04 25.0 0.01 Normal

3 a various 12.0 various Normal

4 b various 12.0 various Normal

5 H(m) 3.0 16.0 0.48 Gumbel

6 R,(m) various - - -

7 c various - - -
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Fig. 1. Comparison of the theoretical distribution of wave
height with the PMF of simulated wave height data.
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Fig. 2. Probability of failure and distribution of the reliability
function calculated by Level III MCS reliability model.
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Table 2. Influence coefficients of random variables calculated
by Level II AFDA reliability model

Iteration cota Som b H, , o
number a a o Q, H, H,
1 -0.122  -0.304 0.588 0.740 2919 0459

-0.107  -0.267 0.505 0.814 2.860 0.577
-0.104  -0.260 0.488 0.827 2.839 0.601
-0.104  -0.259 0.486 0.828 2.836 0.604
-0.104  -0.259 0486 0.828 2.836 0.604

w AW

Table 3. Values of random variables at the design point calculated
by Level II AFDA reliability model

# X X X

1 cotar 2983 -0.115
2 Som 0.037 -0.288
3 b 0.939 0.540
4 H(m) 3393 0922
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Fig. 3. Probability of failure of run-up for several exceedence
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Table 4. Comparison of partial safety factors evaluated in this
paper with those of CEM(2006).
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0,
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Fig. 5. Partial safety factors of run-up with respect to target
probability of failure.
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