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Topology optimization design for water transportation network based on network invulnerability
ZHENG Xiazhong"? , HU Chaoran'? ,ZHU Wei'*?
(1. College of Hydraulic & Environmental Engineering ,China Three Gorges University ,Yichang 443002,China;

2. Center o f Standardization Evaluation for Production Safety,China Three Gorges University,Yichang 443002 ,China)
Abstract: In order to optimize the topology of the water delivery network, this paper quantified the invulnerability of the network
and established a topology optimization model for the water network with the objective of maximizing the invulnerability of the
network. Firstly, the importance of the node structure was derived from the central degree and the degree of substitutability of
the location of the node based on the topology of the water transport network, and then the network invulnerability was charac-
terized. Secondly, the non-crossing of edges in a network as constraints considering the number of connectable edges, and the op-
timization model with the maximization of network invulnerability was established. Finally, combined with an example of water
delivery network, the genetic algorithm was applied to solve the model and the optimal topology of the water delivery network
was sought. The calculation results showed that the degree of discreteness of the node structural importance in the network was
reduced and the network invulnerability was greatly improved compared to without optimization. This indicated that the model
could provide a reference for solving the problem of topology optimization of the water delivery network.
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