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A Study on the Optimization of the Size of the Corrugated Fiberboard
Cartons for Export of Agricultural Products
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Abstract This study aimed to focus on the optimization of the external dimension sizes in the corrugated fiberboard car-
tons (CFCs) for exporting agricultural products. The commercial CFCs of current fresh produces such as paprika, Asian
pear, melon, sweet potato, and oriental melon for export were used for this study. The guidelines of the minimum internal

dimensions of the refrigerated reefer container, the dimensions of pallets, and the maximum load height of a stack were
referred to KS T ISO 668, KS T 1372, and the Container Handbook by the German Insurance Association, respectively.
These principles were selected as a ground rule for the external dimensions of CFCs. Package layout design programs of
ArtiosCAD and Cape Pack software were used to confirm the box stacking patterns and revise the external dimension of

CFCs. The final external dimensions of each CFC were revised from 5 to 30 mm compared to its original dimensions. The
maximum load of each stacking box per pallet has been increased from 0.0 to 12.5% compared to its original load.

Keywords Corrugated fiberboard cartons, Agricultural product, Palletizing, Refrigerated containers, Cape Pack

X
rh

5 fFeddelM F42 %‘é o] ““}%
7] wjizol] ThE 2l Blgte] 2
T B8t 53] £EE&2 E}'—'_wLQ] 5
He3t 7§x§°}°4 ZH|RR] Q5 WESAIAOL StEE FAt
Xz F4 At vl Fosi). 23 A
= A SRS T g AFE freol E9F<
FAA F shtolH, 53] 2020 221971 WAste] H
i Az SAstEEA de) o0t 7K vh Ao,
ShF A LA 5 2 HKCCA: Korea Corrugated
Packaging Case Industry Association)ll4] A|3-8s= 2020

*Corresponding Author: Youn Suk Lee

Department of Packaging & Logistics, Yonsei University, 1 Yon-
seidae-gil, Wonju, Gangwon-do, 26493, Republic of Korea

Tel: +82-33-760-2395

E-mail: leeyouns@yonsei.ac.kr

L¢X}L0ﬂtﬂrem—iﬂ%}§&% ool 7.1%
S7Fete] 6501 900%F m?o] Hem, APIHRE A o
H] 3.4% F71et] 4%1,6999] 9& 94 oPiE‘rz) A
AR ke 2 oiet AR, AR ", 1%, 283 A
e 2 fedrdel skl 1 dAe 71574
of AT Tol FES AL AT, F T A
A Fokgt A7) 2Eal {7t e ol met Al
2 7H SEFe] 7] EHTOH g BA A =
W skl F HAEsS) 8 34 fA0 B =EE
T3 A FES T FAS Frslaa g, o

REA

Y 2 AN A FAUE 98 BrH 2
WA A F8 37, LEL JENE 99 HA=s),
Jelz sl P §F 580 theeh 9% A
Awole B7ala, A4 @FoE A4 Tt 52
F5 e W) o] gJelzlel W g /) BayHow
AR AL NFoR TN AR A5t BA A
o] ool fEHTE, WA TAA A A R



2
2 >
% o
o 1o
g o
o o

A

e e

>~
b
_0|L

fste] F=2 ARgShs IFE HRRI —ilauo o
2 AutoCAD, Adobe Illustrator, ~Z2]3 Autodesk
Fusion 59 A& W& AA &ZES7t gloen, o1 F
ZWA] A 2 AAE A% HAE AZEI R
ArtiosCAD (ESKO, Belgium)7} o] AR5 Qlt}, o]
theFet deie] g Al 9 A AR WA, 2ea 9
E A =2l Cape Pack (ESKO, Belgium)Z} &
Yato] AT AT A0l B SukE Ale]=e] 7]
A AAE Agshe ZEE T2 tARl A mrelnt
Bz oz griel 24 AA B3 AEZ ArtiossCAD
o] X% X YARIF} Cape Pack ZZ13 o] I ES]
A2 HA sk 9l B7F o E A w4 A7 '
S29 M ek AAEEE AFEHATO. B3
Varzinskas 5'9¢ Cape Pack®] dlElele]d Zgagiow
AlFe] 45 Hashsle AAleL fHlES] AA] 284 B
=5 18-S HA 10% dishks AA S AR
mEA 2 A= ZHE] KS 4 Tlel=E 2§ e,
T A == E‘ﬂe %3 T8 A FES 9%
VA X TE gHsta} gty =4
A3 £31& sk 5‘5@} X}‘EJ} = I3 HZ s}
H FA A 2718 AR e fas BRI
g AolH, T FE8 TAE FIA] A ARl 2E3)
Ztol=glel AR &8 T S Ao wehdr

Y

}:M FUJ., >
oo g

A=
=
o

mm,

&1
(==}
A7l A B A ) 58 w90l A8
i 2

e *JX}PJ % BaEe szl W, We, 1ol
2 Bo shrelrl 2uA A F 3HE
P I s
: 3 | ey ATk, WEEE o

37
) T Bl ) B 4

2. 8% W
24, BHA YN N4 FH 47T
WA P Aol AAAE ) AT 5B G BN

B 5 Al TEIE 910l AR)E o] ZHelHol

= R D R R
Hel 5, A9 9 Al F ZEZHKS T 1SO 668)

g 7} %ﬂlﬁ}% Holue] 7 @ Ak 9%
WA A5e) HAsh 20 Bee
ReH?, & %%%1& éJJrEiE(KS T 1372) 4l 4=
SEe] F7 8 AFE BHSATHY, Foh2 WAzl
Y UFe 933l AL 718 $£3S 95 =dRFHI)
(GDV; Gesamtverband der Versicherer; German Insurance
Association)ol|A] 8 sk= ZH| oY A (Container Hand-
book — Cargo loss prevention information from German
marine insurers)°ll +g¥ FH HA] Eo](maximum load
height/® F43HATHY. AL 9181 48 202 B8
A SHE 3 ANgeS L 5 9 BFeR E

[e e}
Za) Ao v A5 wAsT

—\—'
O_L4

22 HYE STA Y& ALY MAj 22 BN

RS ¥R A v XgE 28 A sd ¢
AR &5 AL, HA XFE AEdted 28318l
o} o] sl ]7J*7F%3T3H9] w717 2%l4(East Lansing,
MI USA)®] ArtiosCAD (ESKO, Belgium) =2 7120 2
ZR] gA} HARE A ZSIE 2™, Cape Pack (ESKO,
Belgium) ZE o] AFasted A s 2 A2 5§ &
ATt o) B FVA] R TR FrPIER
T AAG FBA] ] FA(KS T 1006y Far
3lod 0209(FHE: slotted-type)S AElgith olF BAYE
ZVA] dARe] v 299} Cape Pack ZZ 1319 A4
W s e R F7F BAo] 7hset AgE HESH
A=, T TI2 Bl ES] @ XH-3 mm)2t GDVe|
Aol & Yol A2 7R g5 A% A4 =
o] Algk F7HB0 ecm)yS 7IFo 2 AA| HHo] fAlEE ¥
SlellA] =3

H

FNE F Z3A e Ao AAF ST (%) =

(B—A4))/A4 %100 M
A= RIE F X5 B A 9] e Ho AR
B= SHIE 1 B8 5 23] Ak Ao AR

HAslE Z9A JAke] v 2579} Cape Pack 221
o] Az we AFE dg3) B AT sHPE & =
B4 P A st SR R TR 3o 4
ZHKS T 1061) 4% Farste] wiiE-g=2 ksl vl
shart.



1. 2TA 4/ 7‘I"QI A3}

AlollA AR FR1 FEE T 2R AE
stod v Aol 7 55 A tH(Table 1). A4 &
Al FEE A, A7), AR, AL, 7E 5ol A
A ZUIgE Foloh ko] vkt FEER AT
AE 5~10kg A0l TAEY oM, FoX] A=) upg X
T FE AARe] Zol7t AUt ZHA] dAte] npg
e We=9] 9, vleloje] a7 AR, Sl 7= &
FTAAES] doF A a2y £ el wet A
2 2] ARE IS R F Ajn we =
F5 whe F8A dAke] HAst AAE s, A5
A0l 4 SRR ZuA A 4 Ut % E%

AL A719f &g A 123

ojtt.

SAsHEZE ol e] B, A7 2 H F ZARKS T
ISO 6682 13l Aest AAskEH o] A &
|95 Table 29} Z2eH7. FASFEAEo]H 2] 4 9k X
4 F Zole 27+ 11,998 mm, 8,931 mm, 5,867 mm, 2]
32,802 mme] 2, Y]+ 2,330 mmE 25 5 X|gro|t}.
ol 2,655mm, 2,350 mm, 2,197 mm, 223 2,179 mm
njte g FRET

33 Aolet BA el Gl TR FAIsEIH 0
ye] Zole} tf-gate] s, B ] gl S
= FAsFERE o] Eolot t-&ste] EFETt KStHA

o 71A1€ 318 2= -5 mmolA —10 mm=z A=
glojufe] upg X|el] sflgstar, F4 QFE: X4l s
71A1E 818 oak= HMERE 7A=Y °‘7<l ogtt. ool =
slEH ol S] A % X5 TR A AR @
T 8 XFEe)E dAshe 7o R &Eaiith

AAFEE HujE X4KS T 1372)2 Frs)] g
S E TI1Z TI12 AFE Table 39 20H®, HulgE 2|

Table 1. Information of the corrugated fiberboard carton for Korean fresh produce in export

. . . L . External size of corrugated fiberboard carton (mm)
Produce City of production| Weight (kg) | Major importing country - -
Length Width Height
Cheorwon 5 450 320 185
Paprika 5 455 300 180
Changwon
5 455 300 180
Anseong 5 North America, Taiwan, 500 292 135
Korean pear .

Pyeongtaek 5 Vietnam 495 295 135
Melon Iksan 8 Hong Kong, Japan, Taiwan 440 340 170
Sweet potato Gochang 10 Hong Kong 385 240 245
Oriental melon Seongju 10 Japan, Hong Kong 450 305 195

Table 2. Series 1 freight containers - Classification, dimensions, and ratings (KS T ISO 668)

. . . L Minimum internal size (mm)
Container type (ft) Freight container designation - -
Length Width Height
1AAA 2655
1AA 2350
40 11998 2330
1A 2197
1AX <2197
1BBB 2655
1BB 2350
30 8931 2330
1B 2197
1BX <2197
1CC 2350
20 1C 5867 2330 2197
1CX <2197
1D 2197
10 2802 2330
1DX < 2197
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Table 3. Flat pallets for through transit (KS T 1372)
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Table 4. Loadable interior dimensions for corrugated fiberboard cartons with flat pallets in a freight container

. ) ) ) o Loadable interior dimensions for corrugated fiberboard cartons (mm)

Type Freight container designation Length Width Height***
1AAA 1BBB - - 2405
T11 1AA 1BB 1CC - 1100 + 3 1100 + 3 2100
1A 1B 1C 1D 1947
1AAA 1BBB - - 2405
T12 1AA 1BB 1CC - 1200 + 3 1000 + 3 2100
1A 1B 1C 1D 1947

*The size (length x width x length) of flat pallets is T11 (1100 mm x 1100 mm x < 150 mm) and T12 (1200 mm x 1000 mm x < 150 mm),

respectively.

“*The freight container designation with an alphabet A, B, C, or D is referred to 40, 30, 20, and 10 ft of the container’s length, respectively.
**The height of loadable interior space is the remainder of the minimum interior height of each container after taking both flat pallet’s
height (150 mm) and room for the air circulation (100 mm) away=

Table 5. Layers and external height of corrugated fiberboard cartons loadable in a freight container

Freight container

Corrugated fiberboard cartons™

Loadable interior height (mm)"

Loadable layers

External height (mm)

3,4,5,6,8,10, 12, 15, 16, 20, 24, 25, 30, 32,

800, 600, 480, 400, 300, 240, 200, 160, 150,

2400 40, 48, 50, 60, 75, 80 120, 100, 96, 80, 75, 60, 50, 48, 40, 32, 30
2100 3,4,5,6,7, 10, 12, 14, 15, 20, 21, 25, 28, 30, | 700, 525, 420, 350, 300, 210, 175, 150, 140,

35, 42, 50, 60, 70, 75, 84 105, 100, 84, 75, 70, 60, 50, 42, 35, 30, 28, 25
1950 3,5,6,10, 13, 15, 25, 26, 30, 39, 50, 65, 75, 78 650, 390, 325, 195, 150, 130, 78, 75, 65, 50,

39, 30, 26, 25

*Both 2,405 mm and 1,947 mm of loadable interior height are modified to 2,400 mm and 1,950 mm to compute its submultiple,

respectively.

**Each loadable layer is the submultiple of the loadable interior height for a stack of corrugated fiberboard cartons in the freight con-
tainer and each external height is the height of a corrugated fiberboard carton in accordance with each loadable layer.
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Table 6. The external size of a modified corrugated fiberboard carton for Korean fresh produce in export

Produce External size of an existing corrugated fiberboard carton (mm) |External size of a modified corrugated fiberboard carton (mm)”
Length Width Height Length Width Height
450 320 185
Paprika 455 300 180 450 (=5) 320 175 (=5)
455 300 180
Korean pear 20 22 139 495 (-5) 295 (+3) 130 (=5)
495 295 135
Melon 440 340 170 440 340 160 (-10)
Sweet potato 385 240 245 385 240 240 (+5)
Oriental melon 450 305 195 480 (+30) 290 (-15) 195

*The numbers in the brackets are an increase (+) or decrease () in external size of a modified corrugated

fiberboard carton.
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Fig. 1. The pallet stacking patterns of corrugated fiberboard cartons provided from Cape Pack program for Korean fresh produce in
export (T11, T12: names of flat pallets, CFCs: corrugated fiberboard cartons, unit: mm)
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Table 7. The additional modifiable external size of a corrugated fiberboard carton for Korean produce in export

Produce Additional modifiable external size of a corrugated fiberboard carton (mm)
Length Width Height
Paprika” +93.5 +40.0 +1.5
Korean pear +3.5 +4.2 +1.2
Melon +58.5 +25.6 +1.4
Sweet potato +0.0 +0.0 +2.0
Oriental melon +18.5 +9.2 +1.6

*The sum of both length and width of a corrugated fiberboard carton for paprika must be under 107 mm.
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Table 8. The maximum number of modified corrugated fiberboard cartons in a stack per pallet and its rate of increase in accordance
with its external size optimization for Korean produce in export

Container Maximum number of modified corrugated fiberboard cartons in a stack per pallet and its rate of increase™
Produce . _ T11 T12
designation
Original carton |Modified carton| Difference (%) | Original carton |Modified carton| Difference (%)

1AAA 78 78 0.0 91 91 0.0

Paprika 1AA 66 72 8.3 77 84 8.3

1A 60 66 9.1 70 77 10.0

1AAA 102 108 5.6 136 144 5.6

KSZZ';‘“ 1AA 90 96 63 120 128 6.2

1A 84 90 6.7 112 120 6.7

1AAA 84 90 6.7 84 90 6.7

Melon 1AA 72 78 7.7 72 78 7.7

1A 66 72 8.3 66 72 8.3

1AAA 90 100 10.0 117 130 10.0

Sweet 1AA 80 80 0.0 104 104 0.0
potato

1A 70 80 12.5 91 104 12.5

) 1AAA 96 96 0.0 84 96 12.5

Oriental P00 80 80 0.0 70 80 12.5
melon

1A 80 80 0.0 70 80 12.5

"1AAA, 1AA, and 1A are the designation of a 40 ft freight container with 2,655 mm, 2,350 mm, and 2,197 mm of minimum internal
height, respectively.
"T11 and T12 are the types of flat pallets with a size (length x width) of 1,100 mm % 1,100 mm and 1,200 mm x 1,000 mm, respectively.
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