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摘要 根据供水管网的实际水压监测数据, 采用粒子群算法优化反演管道的海曾-威廉斯系数, 并通过在管道中间加入虚节点来

模拟爆管故障, 进而基于节点水压法建立了管网在爆管故障情况下的水力计算模型. 由计算模型计算出一组不同爆点、不同爆

管程度组合下的监测点处的水压值, 以此反向训练支持向量机(SVM)模型, 并通过粒子群算法(PSO)对优化支持向量机模型的

核参数, 建立了基于PSO-SVM方法的供水管网爆管诊断模型. 最后, 通过一个供水管网的室内实验模型验证了上述诊断模型

的有效性. 
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Abstract： According to the actual water pressure monitoring data of water distribution network, a 

particle swarm optimization (PSO) algorithm is introduced to reverse the Hazen-Williams coefficient of 

water pipeline. The pipe bursting is simulated by adding virtual nodes in the middle of pipeline, and then 

the hydraulic simulation model of pipe network under the condition of pipe bursting is established based on 

node pressure method. A set of water pressure value corresponding to different combinations between 

bursting point and bursting degree are calculated by hydraulic simulation model, and the calculation results 

are further used to train support vector machine (SVM) model. PSO algorithm is used to optimize the kernel 

parameters of the SVM model. And then the bursting pipe fault diagnosis model is established basing on 

PSO-SVM method. Finally, the effect of the diagnosis model is verified through model experiment of water 

distribution. 
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