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Optimization of Empty Container Transportation for Folding Containers at Sea

ZHANG Ya-mei, HU Jian-kun, HUANG You-fang
(Logistics Research Center, Shanghai Maritime University, Shanghai 201306, China)

ABSTRACT: The work aims to find out the key factors affecting the use of the foldable containers for the empty con-
tainer transportation problem involving the standard containers and the foldable containers. The total transportation cost
of standard and foldable containers was compared by mixed integer nonlinear programming and the factors affecting the
use of folding boxes were analyzed by the key factor analysis method. Influencing factors included unfolding/folding
equipment installation costs, transportation costs, rental costs and storage costs. Transportation cost was a key factor af-
fecting the use of folding containers. When the transportation cost increased by 30% ~ 50%, the total transportation cost
of foldable containers in empty container transportation increased by 16.92%, 22.37% and 27.37%, while the total cost of
transportation without foldable containers increased by 22.48%, 28.67% and 34.60%. The use of foldable containers is
affected by many factors, and it is more economical to use foldable containers under certain conditions.
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5 1 Tab.4 Capacity constraint TEU
2 Konings and Thijs
2001 T T, T
va (51 Dy) 30 35 40
6 (S1 D) 30 20 20
1.6 40 (S1 D3) 45 30 30
4 3 6 (S, Dy) 30 40 30
2 ne (S2 Dj) 22 30 15
4 (S Da3) 35 30 20
1
Tab.1 Demand and supply of empty container for each node >
TEU 50 017
i3n| S » 22.406%
Ty T, T3
SybriE 25 30 35
SR 10 20 10
S & 20 25 20
Sobrif 25 20 40 /
ST 10 10 10
SAE 20 30 25
D, 45 44 50
D, 50 36 45
D3 40 50 55
25%
2
Tab.2 Unit empty container transportation cost
$/TEU
D, D D3 =1
S1 120 200 160
S> 160 120 200
S1 30 50 40
So 40 30 50
3
Tab.3 Unit empty container cost
$/TEU 3.3
D, D, Ds NRENY 1
200 200 210
320 320 336 10% 30% 49153
40 40 40 40 40 48153 47153 1.70%
10 10 10 10 10 3.70% 5.70%
4 4 3 1 2 2
/ 5 5 7 6 6
2
3.2 10% 50% 66 673
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Tab.5 Comparison of the total cost of installing equipment $
e NS 3 Y F
=1 =2 7=3 =1 =2 7=3
40(S1, D1) 35(S1, D1) 34(S1, D1) 12(S3, D1) 45(S1, D1) 40(S1, D1)
13(S1, D2) A(Sz, D») 1(S1, D7) 13(S1, D2) 5(S1, D2) 1(S1, D7)
N 27(S1, D3) 30(S1, D3) 30(S1, D3) 30(S1, D3) 21(S1, D3) 24(S1, D3)
RS
22(S2, D) 7(S2, D1) 15(S2, Dy) 28(S2, D1) 30(S2, D) 7(S2, D1)
8(S2, D3) 30(S2, D) 15(S2, Dy) 22(S3, D) 30(S2, D3) 15(S2, D»)
18(S2, D3) 20(S3, D) 5(S2, D3) 28(S2, D3)
10(D2) 28(D7) 10(D2)
FHAE
4(Ds3)
5(S1) 32(8y) 5(81) 5(81) 54(Sy) 9(81)
5(S2) 5(52) 5(52) 5(52) 35(S2) 2(52)
el 5(Dy) 3(D1) 2(Dy) 5(D1) 6(D1) 3(D1)
5(Dy) 3(D) 2(Ds) 5(D5) 4(D7) 3(D2)
5(Ds) 3(Ds) 2(Ds) 5(Ds) 6(Ds) 3(Ds)
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Fig.3 Influence of transportation cost change on total cost
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