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Providing an Optimization Model for Debris
Clearance Problem During Disaster Response

Phase

Shayan Tavakoli *', Masoud Rabbani?, Ali Bozorgi-Amiri’

Abstract

he purpose of response phase after a disaster is to reduce mortality by accessing affected areas in order to

transport relief items and search and rescue activities as soon as possible. Debris caused by the disaster
blocks the roads and prevents emergency aid teams to access the disaster affected regions. Deciding which road
to clean in order to transport relief items is crucial to diminish the negative effect of a disaster on human health.
In this paper, we developed a mixed integer mathematical model to the debris clearance problem considering
multi-depot and multi-vehicle. The aim of our model is to minimize the maximum walk of the vehicles. For
decreasing the computational time, we developed a two-phase heuristic based on simulated annealing. Validity
and applicability of the proposed model and solution algorithm are tested and analysed in a region of Tehran,
Iran. The results from this experiment highlight the importance of multi-depot and considering a comprehen-
sive plan for the debris removal problem in the response phase.
Keywords: Disaster management, Debris clearance problem, Humanitarian logistics, Vehicle routing problem,
Simulated annealing
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Improvement (paths, paths times, N, C)

for all paths
calculate Ma (paths times) and choose it's related path, path=old path;
for all intermediate nodes I:N {
for i=I:mumel(path) -1 {
Insert the intermediate node between i and i=I;
calculate the new path time;
If (new path time < old path time) {
old path=new path;
old path time=new path time;
}
}
}

end
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SA(T,.T,.N_ . I,.K .a)
Generate the initial solution X randomly;
let T =T, ; Ny=0 X, =X ; F=oblX);
while (T >T,) {
I=0; Ny=N,+1;
while (F<7,) {
= random(0.1):
switch(r ) {
mode 1: 0<r <1/3 : Generate a new solution ¥ from.Y by swap function;
mode 2: 1/3 < =2/3 : Generate a new solution ¥’ from.¥ by msertion function;
mode 3: 2/3 <7 =1 : Generate a new solution ¥ fromX" by 2-opt fimction;

}; —ob(¥ J—ob(X )
if(A<0) (¥ =7 }
else {
ry= random(0.1);
if (7, <exp(-4 KT}){X =¥ }
}
if (ob(X) < F, and X is feasible) (¥, =X .7 =ob(X )N, =0}
I=I+1

}
if (V,=N_) {terminate the SA heuristic;}
T =afl:
}

end
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