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An Algorithm on Three-Dimensional Loading Problem

SangYoul Kim* - SoonDal Park**

Abstract

The purpose of this paper is to formulate the three-dimensional loading problem and to develop an

exact algorithm.

The three-dimensional loading problem is not only to load as many boxes as possible, but also to

ensure load stability. In this paper, we propose formulation by zero-one integer programming.

Further we propose as an algorithm the branch-and-bound enforced by efficient bounding criteria. As

an upper bound, we use the solution of the Lagrangean relaxation problem which relaxes constraints of

zero-one IP, and as a lower bound, we use a heuristic solution induced by the solution of the Lagrangean

relaxation problem.

Last, we show computational experiments on convergency of upper and lower bounds.
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(7 2) HXsliel el sieigtel &

49 g 1 kiRl
i g Lagrangean 4H8H(ZUB) wAA wE 3HeH(ZLB)
Nz gavit] | AlZHmin) | B4 BY A 7H(sec) g4 ojr] A 7} (sec)
1 928 1024 1817 143 538.4 3 431
2 89.2 85 7635 12 134.9 2 1203
3 80 175 132 2 2414 5 66.1
4 82.4 39 124.7 4 14.3 7 324
5 925 235 370.8 9 3026 5 164.4
6 80 834 4988 5 403.3 5 199.2
7 81.8 65 1745 2 345 0 87
8 98.4 1241 578.3 8 6104 3 72.3
9 925 381 4267 3 3124 0 1424
10 73.2 88 843.6 12 32.7 5 121.6
11 85 239 5435 5 2955 3 2203
12 72 352 4406 3 3213 0 146.8
13 86.4 1002 1157.7 13 5183 7 525
14 92.5 232 558.4 7 2334 2 159.6
15 58 753 3416 2 330.8 1 170.4
16 72 438 12279 12 3743 3 113.6
17 72 1174 407.7 3 669.3 3 135.4
2 82.4 491.6 612.2 85 315.7 3 120.4
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