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Table S1. Proposed triangular fuzzy numbers for effective factors on the likelihood of failure (LoF). In all of the presented fuzzy classifications, the lower the class, the better the factor status.
	[bookmark: _Hlk96886888]Corresponding triangular fuzzy numbers
	[bookmark: _Hlk96886861]Quantitative/qualitative/nominal classification of each effective factor
	Effective factors
	Main effective groups

	 
	 in meter
	Pipe depth
	Construction factors

	
	  
grade of the contractor executing the project
	Installation condition
	

	
	
	Pipe material
	

	
	   
L: Length of the pipe between 2 consecutive manholes (ranges from 20 to 180 meters)
D: Pipe diameter (ranges from 200 to 900 mm)
	Pipe length to diameter ratio
	

	
	  
grade of the contractor operating the network
	Operating condition
	

	
	
	Road type
	Local external factors

	
	
	Groundwater level 
	

	
	
	Soil type
	

	
	
d: Distance between surrounding trees and the pipe
	Root penetration 
	

	
	
Z: Parameter obtained from an empirical formula presented in Pomeroy (1990)*
	Released H2S
	

	
	  
	Pipe age 
	Other factors

	
	
	Wastewater type
	


* Pomeroy, R. (1990). The Problem of Hydrogen Sulphide in Sewers, 2nd ed.; Boon, A.G., Ed.; Clay Pipe Development Association: London, UK.








Table S2. Proposed triangular fuzzy numbers for different groups of consequences of failure (CoF). In all of the presented fuzzy classifications, the lower the class, the better the factor status.
	Corresponding triangular fuzzy numbers
	Quantitative/qualitative/nominal classification of each effective factor
	Effective factors
	Main consequence groups

	
	
	Soil contamination (considering soil permeability)
	Environmental impact

	
	
	Groundwater contamination
	

	
	
	Parking loss 
	Traffic & road

	
	
	Decreasing the lifespan of road asphalt 
	

	
	
	Traffic density 
	

	
	
d: Distance between a critical building and the pipe
x: Safe distance for various critical buildings recommended by Baah et al. (2015)**
	Service interruption of critical buildings
	

	
	
	Drop in people’s work efficiency & comfort
	Life quality and public/private property

	
	
	Damage to nearby buildings
	


** Baah, K., Dubey, B., Harvey, R., & McBean, E. (2015). A risk-based approach to sanitary sewer pipe asset management. Science of the Total Environment, 505, 1011-1017.
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