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Heuristics in Numerical Simulation

Fig. 8 presents an example result of the [lelgit=Xe=1¢leX--1aglelllale IELa WS LR (o] &= R{o=1at- 1o Xe Mg g t-Te [a]1 {0 e SV A eI o R d o =}
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losest point of any of the three faults. The analysis comprises 200,000 samples. [gleB:]E)RelleliRdo[=Nagl=F1g

numerical value of the proposed resilience framework in this paper
the Monte Carlo Simulation method [44] is used. Si«Ri St =8
of the answers in stochastic Monte Carlo Simulation highly depends

E7600 @ 3.07 GHz) and the large number of simulations required by

6 . . .
on the number of the simulations [45], in this paper, 10000 random Na\(for example, more than 10° Monte Carlo simulations are required

in SA approaches that use a distribution-based SA indicator [18]).

random scenarios are gene considering uncertainties in the damage, restoration, and

JuiEl e o ((SidBFirst, the static computations are done and

performance of infrastructure components. [Ze)@us R 1TTyslof{=8 (0X0[0]0)
simulations are performed for each return period for seismic hazard

only, tsunami hazard only, and joint seismic and tsunami hazards.
every simulation, at a given return period, the damage state of all the

Bilit i -
the relationship between ¢ and 5 for the residential and commercial _y One of the dr'fmba(:ks ,Df such methods is that they a,re
based on sampling techniques such as Monte Carlo that fails

WINTO N eIl Wbl itMFor these simulations, a hurricane occurred

to handle long-tail scenarios when the probability of occur-
only 3257 of 50,000 simulated project-years (6.51%) in Scenario 1, rence is very small (e.g., one in one billion) and would

3242 of 50,000 in Scenario 2 (6.48%), and 3277 of 50,000 in Scenario require a large number of trials to make the analysis statis-




Establish Acceptable Uncertainty
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The total number of high-fidelity evaluations for the sensitivity
analysns is (64) (2M). The obtained results from the stochastic simu-
- % at_i ) we can satisfy the convergence

here F is the collection of index



Perform Sensitivity Analyses
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Establish Stopping Rules for Stable Results
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Decision Support
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Prescriptive Stopping Rules

Risk Attitude in :\ .MLW\M

External Uncertainty 105+

1- Pr 104}
N = 4,000 € —

N := Sample size 10%}

pf = Prof. of failure

5ﬁf := Coeff. of variation mﬂn
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