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Reducing the risk of breakage in water supply networks by examining
influential parameters (Case study: Pol-e Dokhtar city water
network)

Abstract

Water supply networks are one of the most important urban infrastructures, the
continuous provision of which is of vital importance for the well-being of the people. The
occurrence of accidents and breakdowns that lead to disruptions in this service is
inevitable, but the risk of their occurrence can be reduced through scientific and technical
studies to prevent disruptions in the service of this important infrastructure as much as
possible. In this study, based on previous research, three parameters of pressure, diameter,
age, and bartraffic on pipes were identified as the most important factors on the annual
pipe failure rate. Then, using an artificial neural network, the sensitivity analysis of the
aforementioned parameters on the failure rate of parts of the water network in Pol-e-
Dokhtar was examined. Statistics on accidents and incidents in the city's water network in
2010 and 2011 were obtained from the Lorestan Water and Wastewater Company. In order
to reduce the risk of accidents, a time point called the start time point of the fracture risk
was extracted from the sensitivity analysis charts and it was shown that this time point can
be delayed by managing and balancing the pressure in the network. The results showed
that continuing to use pipes with a lifespan of 25 to 30 years carries a cost risk and a well-
planned program should be used to adjust pressure or replace pipes to maintain network
stability. The results of the sensitivity analysis indicate a direct relationship between the
number of accidents and pressure and pipe age, and an inverse relationship with pipe
diameter.

Keywords: Fractures, water supply networks, Pol Dokhtar water network, neural
networks, sensitivity analysis.



