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ABSTRACT

A methodology to assess seismic performance of water supply systems has been developed.
The necessary inputs include: system layout, seismic hazard at the site (or collection of sites),
iInformation on components fragility, and system limit states. The analysis consists of
combination of Monte Carlo simulation and hydraulic analysis to first generate samples of
seismic events (including samples of spatially correlated seismic ground motion and
calculation of permanent ground deformation), produce samples of damaged systems, and
finally estimate the failure probability of water supply systems for a given limit state.
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Performance of Water Supply Systems

« Step 3. Develop system fragilities

Based on the imposed system limit state (e.g. minimum amount of pressure and/or flow must
be delivered at critical nodes and/or pipes for a system to be functional), failure probability of
the system can be estimated by repeating step 1 and 2 for a range of possible seismic event

scenarios (i.e. a range of possible seismic moment magnitude m and site-to-source distances r

at the collection of sites).
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RESULTS

The algorithm described above can be expressed in a compact form using the following

pseudo code:

eform=mg, :m., andr=r_.: I
 generate n samples of damaged system

o forj =1:n
e run hydraulic analysis and record necessary output
o if performance of damaged system | does not satisfy imposed system limit state
® NMigjy = Nigyy +1
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OBJECTIVES

The objective of this research is to produce a methodology to estimate the failure probability
of water supply systems. A mathematical model is developed to obtain scenarios of seismic
occurrences at a collection of sites, which produces samples of spatially correlated ground
motion and at the same time calculates the amount of permanent ground deformations.
Combining these results with the information on components fragilities, failure probability of
water supply systems for a given limit state will be estimated following a Monte Carlo
procedure and simultaneously running a hydraulic analysis.

e failure probability: P; @, / n

CONCLUSIONS

A methodology to assess the seismic performance of water supply systems has been
developed. This method consists of three steps: (1) generate samples of damaged system, (2)
perform hydraulic analysis on damaged systems, and (3) develop system fragilities based on

the specified system limit state.
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