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A Case Study of Tha Kham Subdistrict Municipality, Bang Pakong,

Chachoengsao Province

Kusuma Piriyapunl, Apinya Pongpreechaz’*
L2Department of Logistics Management, Faculty of Management Sciences,

Kasetsart University

Received: 5 December 2024
Revised: 20 March 2025
Accepted: 20 March 2025

Abstract

This study investigates the application of mathematical models to analyze vehicle routing
problems. Primary and secondary data were collected and processed using Quantum GIS (QGIS), an
open-source Geographic Information System (GIS) software, to analyze vehicle routing using the
Vehicle Routing Problem (VRP) function. The aim was to solve the problems of garbage collection
in Tha Kham Subdistrict Municipality by minimizing the total weekly distance of garbage collection
and improving the efficiency of garbage vehicles to reduce residual waste in the area. The study
was conducted under certain conditions, including the number of waste collection vehicles, the
capacity limits of the vehicles, the working hours of the employees and the average speed on each
route. The results showed that redesigning the daily waste collection routes using a neighborhood
search optimization approach which involves re-routing waste collection, has yielded results
aligned with the study's objectives. It has successfully reduced the total weekly waste collection
distance from 336.90 kilometers to 253.60 kilometers and reduced the number of weekly collection
trips from 21 to 18. Moreover, the efficiency of waste collection vehicle utilization has improved.
The newly optimized routes have increased the overall weekly vehicle capacity utilization to
82.39%, compared to the previous 70.62%. This indicates a more effective use of waste collection

vehicles.
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