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Wauttichai Yingrod : Mathematical Models for Loading Multi-Dimensional Boxes in
Containers. Master of Engineering (Engineering Management), Major Field: Engineering
Management, Department of Industrial Engineering. Thesis Advisor: Associate Professor

Juta Pichitlamken, Ph.D. Academic Year 2019

We developed the Tree Search and Integer Programming Model (TSIP)
program to solve the Container Packing Problem (CPP). TSIP aims to minimize empty volume
when loading cargo containers. The problem is difficult because of variety of package sizes and
stacking restrictions. The CPP is solved in 2 steps: the Tree Search Heuristic and the Integer
Program. In the Tree Search Heuristic, possible stacks of packaging boxes are determined such
that the stacks’ heights do not exceed the containers’ height. The stacks are then fed to the
Integer Program to determine the loading configurations to minimize the empty volume inside
the containers. The TSIP can reduce the number of 40 high-cube containers from 18 to
17 containers per week (5.60 percent reduction) for an average of 770 packages per week. The
container volume decreases to 2.8 m’ from 7.8 m’ (63.30 percent decrease). Moreover, the
TSIP spends only 23.5 minutes for calculation, compared with 83.4 minutes if done by hands

(71.82 percent reduction).
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