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Predictive Pipe Failure Models for Water

Distribution System Based on Genetic

Programming
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Abstract: The pipe failure data from 2004 to 2008 in a
southern city were collected and average pipe age, tensile
strength and pipe failure rate were obtained by data analysis,
average pipe pressure was obtained by water distribution
simulation. With the diameter classification of training
samples, predictive pipe failure models which described the
pipe failure rate correlations among diameters, average pipe
pressure, average pipe age and tensile strength were
established on the basis of the genetic programming. The
feasibility and effectiveness of the models were verified by the
pipe failure data from 2009. The results show that predictive

pipe failure models can well describe actual conditions.
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Fig.1 Sketch map of crossover
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Fig.2 Sketch map of mutation
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Tab.1 Pipe failure rate and related properties

A= (%)

S A1 4 S Ay
g G R ae wane
H/m ov/MPa  (4F « km) !
600 39.7 18.4 243 0.22
800 42.0 19.2 226 0.18
1 000 42.4 17.7 269 0.18
1 200 44.9 20.5 199 0.19
1 600 48.1 15.3 375 0.26
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Tab.2 Parameters set of genetic programming
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Fig.3 Sketch map of genetic programming
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Fig.4 Relative errors of predictive pipe break models
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Fig.5 Comparison of simulated and measured data
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Fig.6 Comparison of predictive and measured data
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