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8. Repair

9. Rehabilitation
10. Open cut

11. Trenchless
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4. Cost-Effectiveness

5. Fuzzy Expert System
6. Bayesian network

7. Renovation
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1. Introduction

Generally, using predictive methods for finding critical points and repairing the damage pipes based on
these approaches is less costly than renewal them after occurring failure. In this study, by calculating direct
costs, two scenarios of “on time repair” (first scenario) and “repair after failure” (second scenario) are
proposed to repair the wastewater network pipe. As a case study, part of Isfahan wastewater network (region
2) and its failure data during 1393 to 1396 are considered and the obtained results are presented and
compared.

2. Methodology

In this research, based on the predicted pipe failures, the prioritizations of repair pipes are determined
calculating the pipe renewal direct cost of both proposed scenarios. Here, different methods are proposed to
determine the priority of pipe repair with an asset management approach. In general, repairing and rebuilding
different parts of the network is usually prioritized based on budget constraints. In this regard, the use of failure
assessment models can increase the ability of decision makers to prioritize the repair and replacement of pipes
and improve the investment returns (Hashemi, 2008). In fault prediction models, simulators are generally used
to estimate the number of failures or the probability of failure in the water and sewage network. In this
research, genetic programming (GP) method is used as a simulation model. Generally, GP method is used as
one of the artificial intelligence method (Hoseingholi and Moeini, 2023).

For this purpose, here, GPLAB toolbox of the MATLAB software is used for modeling using GP
method.Therefore, the cost of network renovation in case of widespread failure and early network repair of
failure occurred in 1394, 1395 and 1396 are investigated. In addition, in order to show the importance of
predicting the pipes failure in reducing the cost of repair and operation, the cost of video meters (CCTV) is
calculated to inspect the network.

3. Results and discussion

The results show that the cost of on time repair (first scenario) plus to the cost of video meters (CCTV) of
damaged pipes for 1394, 1395 and 1396, are 3,267,691,765 and 2,511,877,958 and 1,392,675,650 Rials,
respectively. Furthermore, in the second scenario, the related costs of 60,976,153,796 and 44,541,415,016 and
25,309,472,262 Rials are obtained, respectively. In addition, the costs of inspecting the damaged parts of the
network using CCTV method for 1394, 1395 and 1396 are 281,547,850, 202,630,600 and 112,412,600 Rials,
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respectively. Comparison of the results shows that the obtained costs of the first scenario compared to the
second scenario are reduced 94.6%, 94.3% and 94.4% for 1394, 1395 and 1396, respectively.

4., Conclusions

In this research, two scenarios of timely repair and repair after the spread of failure to repair the
sewernetwork were investigatedby calculating the direct costs of renovation of sewerage network pipes.Here,
only direct costs related to the executive part were included and indirect costs were excluded. In addition, the
pipe failure was predicted. The results of proposed scenarios were presented and compared. The obtained
results showed that by determining and predicting the failure of pipes and their timely repair, direct costs were
significantly reduced, which is due to less repair time and less consequences.Furthermore, in case of failure
and elimination of inspection costs of the first scenario were reduced8.61%, 8.06% and 8.07% for 1394, 1395
and 1396, respectively. In other words, the suddenly break and related damage cost were extremely reduced
using the first proposed scenario.
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