
Description Equations Eq.No. 

Input Parameters 

Network topology: 𝐺 = (𝑉, 𝐴) 

ADT: 𝐹)* 𝜉 ;	link Length: 𝐿)*	∀(𝑖, 𝑗) ∈ 𝐴 

Damage level of bridges: 𝑞4 ∈ 0,1,2,3,4 	∀	𝑏 ∈ 𝐵	  

Bridge restoration duration:	𝐷4(𝜁𝑏) ∀	𝑏 ∈ 𝐵 

 

Decision Variables 
Intervention time for 
bridge 𝑏 

𝑥 = {𝑥@, 𝑥A, 𝑥B, … , 𝑥D}  

Global Objective 1 
Minimize total 
recovery time 

min	𝑡𝑟 𝒙 = max
𝑏=1,2…𝑑

(𝑥𝑏 + 𝐷𝑏)-𝑡0 (3.3) 

Global Objective 2 
Minimize skewness 

min 𝑠 𝑥 = 	
𝑡	ℜS∆𝑡S∈U'
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Global Constraint 1 
Resilience Indicator 
at time 𝑡 
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Local Constraint 2 
Bridge damage level 
after repair 

𝑞4S 𝑥4 = min	(𝑞4, [𝑥4 + 	𝐷4(𝜁4) > 𝑡]), 𝑏 = 1,2, … , 𝑑,			∀𝑡 ∈ 𝑇 (3.5) 

Local Constraint 3 
Simultaneous 
interventions cannot 
exceed maximum  

𝑡 ≥ 𝑥4 𝑡 ≤ 𝑥4 + 𝐷4 ≤ 𝑁lmnop	,
n
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			∀𝑡 ∈ 𝑇 (3.6) 

Local Constraint 5 

Complete recovery 
time 

𝑡q 𝑥 ≥ 	 𝑥4 + 𝐷4(𝜁4), 𝑏 = 1,2, … , 𝑑  

Local Constraint 4 
Variable interval 𝑥4 ≥ 0, 𝑏 = 1,2, … , 𝑑  

	


