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Seismic Topology Optimization of Lifeline Networks
Based on Seismic Reliability

Li Jie'?, Liu Wei'? and Wei Shulin’
(1. Building Engineering Department, Tongji University, Shanghai 200092, China;

b

2. State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China;
3. China Construction ( Shenzhen) Design International Shanghai Branch, Shanghai 200233, China)

Abstract: In this paper, seismic topology optimizations of lifeline networks based on connectivity reliability
and water distribution networks based on functional reliability are introduced. Taking network’s cost as optimization
object and seismic connectivity reliability as constraint, a network topology optimization model based on
connectivity reliability can be established. A genetic algorithm, a combinational optimization algorithm, is used to
solve this model. Meanwhile, taking seismic functional reliability as constraint, a network topology optimization
model of water distribution network based on functional reliability is established. For this model, a simulated
annealing algorithm is employed to get the optimal network. Two case studies indicate that above two algorithms is
suitable for the seismic topology optimization of networks with different reliability constraints. Moreover, using the
simulated annealing algorithm, three actual water distribution networks in Sichuan is researched and corresponding
retrofitting and recovery schemes are given.

Key words: connectivity reliability; functional reliability; network topology optimization; genetic

algorithm; simulated annealing algorithm



