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Abstract

In order to make reasonable decisions for post-earthquake repair of the urban water supply networks and im-
prove the networks’ seismic resilience, a service satisfaction index of the water supply and an importance index of
the earthquake-damaged pipelines are defined and a two-stage recovery strategy for the water supply networks after
the earthquake is proposed. In the first stage, to ensure the water supply for as many user nodes as possible, the
dynamic importance of water supply is set as the importance index for repairing the burst pipeline. In the second
stage, focusing on fastest improving the networks’ resilience index, the static importance of water supply is set as
the importance index for repairing the leaking pipeline. A multi-objective optimal regulation model that involves the
hydraulic recovery index, repair time and repair cost of the networks is established, and the genetic algorithm is
used to solve the multi-objective optimal regulation model. The model is applied to a small water supply network for
case study, and the results show that the total repair time, total repair cost and hydraulic recovery index calculated
based on the multi-objective optimal regulation model differ from the corresponding optimal results from the single
objective optimal regulation model by 0.06% , 0.03% and 2% , respectively. The plan for emergency repair and
regulation based on multi-objective optimal regulation model produces a higher resilience index for pipe networks
than the plan does based on single objective optimal regulation model that only involves hydraulic recovery in-
dex. This plan is high-efficient, low-cost and helps to obtain a high hydraulic recovery index.

Keywords: water supply networks; decision of post-earthquake recovery; resilience assessment; multi-ob-

jective optimization





