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ABSTRACT

TITLE : ROUTING MANAGEMENT FOR WASTE COLLECTION IN
UBONRATCHATHANI CITY MUNICIPALITY AREA

NAME : ASST.PROF.DR.SOMBAT SINDHUCHAO

DEPARTMENT : DEPARTMENT OF INDUSTRIAL ENGINEERING,
FACULTY OF ENGINEERING, UBONRATCHATHANI
UNIVERSITY.

KEYWORDS : VEHICLE ROUTING PROBLEM, WASTE COLLECTION,

HEURISTICS

This research studies vehicle routing for waste collection of Ubonratchathani City Municipal.
Zone 2 is selected for the research. This zone has 4 waste collecting areas, areas 5, 6, 7 and 8. Each
area has a vehicle for collecting waste with a same limited loading capacity of 6,000 kilograms. In
these four areas, there are 358 waste collecting points. Two approaches are proposed for constructing
vehicle routes for waste collection. The first approach is to construct a vehicle route of each area
separately by considering its own waste collecting points. The second approach is to construct a
vehicle route by assigning new waste collecting points to each vehicle. For the first approach, the
problem can be considered as four independent TSP and solved by using Lingo program and an
optimization method developed by using the concept of adding sub-tour elimination constraints. The
result shows that the total distance can be decreased from 62.246 kilometers to 53.449 kilometers.
The total distance decreases by 8.797 kilometers or 14.13% . For the second approach, it is to solve
VRP. The heuristic called GRASP with VLSN is developed to assign waste collecting points to each
vehicle and also construct vehicle routes for waste collection of all four vehicles. The procedure of
GRASP with VLSN has two phases. The first phase is to construct an initial feasible solution by
applying DS based heuristic. The second phase is to improve the solution using VLSN. The process
continues repeatedly until it reaches a maximum number of runs. In each iteration, the best solution is
updated. The result shows that GRASP with VLSN provides the new vehicle routes with the total

distance of 49.157 kilometers. The total distance can be decreased by 13.089 kilometers or 21.03%.
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