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A Choice Model for Size of Container
based on Density of Cargo
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A size of marine container has been generally chosen by considering weight of cargo to be loaded. For
example, the 20 feet container is advantageous for heavier cargoes whereas the 40 feet container is
suitable for lighter ones. It should, however, be concerned with difference of logistics cost in the size of
container when density of the cargo remains between the load limit of the 20 feet and the 40 feet container.
In this regard, this paper formulizes number of containers by the size of container needed for loading all
cargoes of a shipment. Then a choice model of the size of container can be formed by weighing the
formulation on relative difference of the logistics cost between the sizes of container based on the 40 feet
container. In order to prove practicability of the model, the author observed a real shipment of containers
that loaded automobile parts at a warehouse, and applied the observed data for the model. As the result,
suitable size of containers varies according to the balance between the density and the cost even though
the same shipment.
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Table 1
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Fig.1 The ISO mark of a 45feet marine
container photographed by the author.
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Relations between weights and the capacity of the marine containers

( Formed by Fig.1 and reference 7))

) Descriptions of 1SO mark Density of load
Size limit
Unit: ft. MGW TARE NET CU.CAP. (ps)
Unit: kg Unit: kg Unit: kg Unit: m® Unit: kg/m®

20 30,480 2,291 28,191 33 854.27

40 30,480 3,629 26,501 76 348.70

% 45 30,480 4,740 25,740 86 299.30

E’ 48 30,480 4,921 25,560 97 263.51
T

53 30,480 5,039 25,442 109 233.41
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Fig.2 The load condition of a 40 feet
container for the shipment shown in Table 2.
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Table 2 An example of a real shipment of automobile parts for a 40 feet container

Size of pallet boxes Volume (m3) | Weight (kg) | Density (kg/m?3)
Length (m) | Breadth (m) Height (m)
Cargo @ 1.18 1.065 1.1328 1.42 125.60 88.45
Cargo @ 1.18 1.065 1.1328 1.42 250.36 176.31
Cargo @ 1.18 1.065 1.1328 1.42 320.92 226.00
Cargo @ 118 1.065 0.45312 0.57 819.28 1,437.33
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Table 3 A practical conditions for choosing
sizes of marine containers by the model

Number of | Number of Ratio Total Density
Cargo@ | Cargo @ volume
Shipment A 8,175 5,952 29:20 500 kg/m®
Shipment B 6,866 9,211 19 : 25 | 15,000 m? | 650 kg/m?
Shipment C 5,558 12,470 | 13:27 800 kg/m?
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Fig.3 Results of choosing sizes of marine containers by the model

— 203—



BEYDEEIZ T L 72 7 TV DRI TSI

[ CHmEOR CHARETH-> T, =
VT YA RRI O I 2 A A
fbFni, s A XA0ar7Fx%EA
EHMEaANERDLZGENREZVED Z
EWITIND,

5. 8HYIC

Fig.3 TlX, R, (40ft 2> 7 F x4 5
20ft = > 7 OWif = A b O %)
DEEBERNR 08 1T#E Y LEHEEIT
ADarT A XDER
BUL, B D 20ft:t/T7L0)pf<‘:
EJE R LIE D Pl AN
LR THL Z b D, TDED
KR, ARATZEO A TR B B
O AT — 2 2B L CHBIEM T
HHOT, AREOHKmwmE LT, RO &
NEZXD,

Wy L AT S0 A P L AR S B i o S A ST b
D5 EiE. B OB A &I b 72
<Th, ZOFRP R OHBLEIZ LY
W b= 7 A RO 22 Wi = A
FARFELCTHD EIER B2, L7ehR - T,
Frio, [EIBRMH O B B EE s ot & —
I KREOW LT 20T Wi
OEAEIE, Hizar T RKED LD DI
5T, BMOEEL a7 A XHOM
xHH 7 i = A b O IT & B LT 3
WETH D,

ST, ZDH

40ft 2T FDpr L D,

L0 E UL R Uk B o BRI
BT H M L AREAM A R AT
BHOEE HHET DO T @RI OB
RNl Ea 7 x4 208 DRk
DILETH D,

|

/

<SEXm>

D FHE - BE& K,
PP.316-323 (1991)

2) @i E, BB A
kL, 482, PP.

3) T P 1 =
DIEEAL ) B oA WG E W
55 4 PP.A. 1-A. 2,

36 (3).

9% BT
131 - 147 (2008)

A=y ber—F

1-58 (1981)
4) REE, AFl~T U 77 m— 43
(5). PP.77 - 81 (2002)

5) RAO K., YOUNGR. R., International

Journal of Physical Distribution

and Logistics Management., 22 (7).
PP. 25-34 (1992)

6) JEMEME, “HEH, KRE—. R
BT, E LB BOR R A T IERT
Bh. 478, PP. 43 (2008)

7) Container Technology, Inc.

http://www. containertech. com

(JFURR 52 A1
(% & 52 BE

2014 4£ 6 H 30 H)
20144 8 H 8 \)

— 204 —



