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Determining the Optimal Location for Depot
by Considering the Loads on Linehaul and Backhaul:

A Case Study of a Logistics Service Provider

Suraphong Phongdumrongsakda1 and Sunarin Chanta™

Industrial Management Department, Faculty of Industrial Technology and Management,
King Mongkut’s University of Technology North Bangkok,
129 M.21 Noenhom, Muang, Prachinburi, Thailand 25230

The research aimed to determine the optimal location for a depot for the firm under study here,
where customer orders on both heading (linehaul) and returning (backhaul) trips, using a mathematical
model. Since the existing depot of the case study firm was located far from customers, the firm would like
to find a location to establish another depot in order to reduce the total transportation distance. The two
candidates were at Saraburi and Chaiyaphum Provinces. We formulated the mathematical model with the
objective of minimizing the total cost of transportation, which was composed of fixed cost and variable cost,
under the constraints that the orders had to be delivered to the linehaul customers and then another load
of goods had to be picked up and brought back to the depot on the backhaul trip. The experiments were
conducted using 3 cases: 1) two candidate depots: at Saraburi and Chaiyaphum Provinces; 2) one candidate
depot at Saraburi Province; and 3) one candidate at Chaiyaphumb Province.

We solved the problem using optimization software (OPL 12.4), and the results showed that cases 1
and 2 had the same result, suggested building a new depot at Saraburi Province with a total transportation
cost of 14,525,948 baht. When comparing the result to the current transportation cost with one depot, the
cost decreased by the amount of 1,997,084 baht or 12.45%. In case 3, building a new depot at Chaiyaphum
Province incurred a total transportation cost of 14,756,471 baht, which represented a decrease in the amount
of 1,836,561 baht or 11.06% as compared to the current cost. Therefore, the firm should build a new depot

at Saraburi Province because the total transportation cost was reduced the most using this location.

Keywords: facility location problem, optimization, backhaul logistic
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