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The Effect on Logistics Cost of Incompatible Packaging Sizes in T-11 and T-12

pallet systems
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Abstract

Purpose - This is a case study aimed at finding a solution for im-
proving the pallet loading efficiency in the process of delivering
products through a transshipment using the T-11 and T-12 pallet
systems. The study proposes a solution by demonstrating the case of
a certain manufacturer A, who aims to reduce the logistics cost by
using packaging sizes that are commonly applicable and can improve
the compatibility between the T-11 pallet system, designated as the
standard pallet in Korea, and the T-12 pallet system, which is com-
monly used in other foreign countries. The use of common sizes in-
creases compatibility among the two systems and reduces both logis-
tics and environmental costs. Thus, this case study -calculates the
quantitative benefits of applying common packaging sizes to improve
the compatibility between the T-11 and T-12 pallet systems. These
systems are considered to be the most important and widely used
transportation systems in the global logistics industry.

Research design, data, and methodology - This study examined
manufacturer A’s representative product and delivery system and as-
sessed how manufacturer A was affected by the use of incompatible
packaging sizes in the T-11 (1100 mmX1100 mm) and T-12 (1200
mm X 1000 mm) pallet systems, which were specified in the KS T
1002 standard. In addition, this study analyzed the impact of these
packaging sizes on A’s logistics cost. The TOPS program (Total
Packaging System) was used to simulate pallet loading efficiency,and
the main parameter studied was volume, as calculated from length,
width, and height.

Results - When the sizes of secondary packaging were not compat-
ible across the T-11 and T-12 pallet systems, a reduction in loading
efficiency was observed, leadingto an increase in logistics cost during
transshipment. Such low loading efficiencies led to a further loss of
efficiency in transportation, storage and unloading. This may have a
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possible environmental impact with high social expenses, such as in-
creased CO, emissions. Hence, this study proposed that the KS T
1002 standard be amended to include 21 packaging sizes, including 7
sizes of the 600 mmX500 mm category, which are compatible with
both the T-11 and T-12 pallet systems.

Conclusions - This study found that the 69 standard sizes under
the T-11 pallet system and the 40 standard sizes under the T-12 sys-
tem in the KS T 1002 standard can be simplified and reduced to 21
mutually compatible packaging sizes, enabling logistics standardization
and reducing national-level logistics costs. If the government pays at-
tention to this study and considers the standardization of common
sizes for the T-11 and T-12 pallet systems and amends the KS T
1002 standard, this study will deliver practical value to the global lo-
gistics industry, apart from being of academic significance.

Keywords : Pallet Systems, Common Sizes, Loading Efficiency,

Logistics Cost.
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TG T 4 oty il a7 T oeas T oie 54 | 1| 314%235 | 97.6 | 922 | 36 | 1 | 266x200 | 92.3 | 97.5
s esxa T 2 936 T3 4 <200 | 3xa T 93¢ 55 | 1 | 305%244 | 984 | 93.0 | 38 | 1 | 250x200 | 99.2 [100.0
119 | 687x206 | 2x4 | 936 |1144] 388x355 | 2x4 | 9L 56 | 1 | 300%250 | 992 [100.0] 39 | 1 | 240%200 | 952 100.0
11-10| 660 X440 4 96.0 |11-45| 388 %237 3%X4 91.2 57 1 300200 | 99.2 | 100.0 Average 97.1 | 99.0
11-11] 660x220 | 5 96.0 |11-46] 366%366 | 3x3 | 99.6 58 | 1] 293%220 [ 959 | 91.3
11-12| 650x450 | 4 96.7 |1147] 366x275 | 3x4 | 9938 61 | 1 | 275%220 |100.0] 90.7
1-13] 650x225 | 4| 967 |1148| 366x244 | 355 | 959 63 | 1 | 250%200 | 99.2 | 100.0
11-14| 641x458 | 4 97.1 |11-49| 366X220 | 3x4 | 99.8 Average 979 | 956
11-15] 641x229 | 2X4 | 971 |11-50| 343X206 | 2X2%4 | 93.4
11-16| 628x471 | 4 97.8 |11-51] 330X220 | 2X2X4| 96.0 ;4> = s O s T -
4> ZEE 374 Ao T-11H 49 T-128 I=IE 2EXME X3
11-17] 628235 | 2x4 | 97.6 |11-52] 325x225 |2x2x4| 967 > A Hel c > o WS SEHE oA
11-18] 611x488 | 4 | 98.6 |[11-53] 320x229 [2X2x4| 969 by | BOIXHEL | T-11 | T-12 |y | ZOIXLI]) T-11 | T-12
11-19] 611%x244 | 2x4 | 98.6 [11-54] 314%x235 [2X2x4| 97.6 - (mm) ) | H%) | T (mm)  [E(%)| H(*%)
11-20| 600X500 | 4 992 |11-55] 305X244 | 2X2 X4 | 984 11-20| 600%500 | 99.2 | 100.0 | 11-56 | 300250 | 99.2 | 100.0
11-21] 600X250 | 2x4 | 992 |11-56] 300X250 | 2X2x4| 992 1121 600%250 | 99.2 | 100.0 | 11-57 | 300x200 | 992 | 100.0
11-22| 576523 | 4 99.6 |11-57| 300x200 |(2+3)X4| 99.2 11-27] 550x220 [100.0 | 90.7 | 11-58 [ 293%x220 | 959 | 913
ﬂgi gzgiggé ;i‘z‘ 1909640 Hgg ;zzigé? 23;25;34 g;z 11-29| 500%300 | 992 | 100.0 | 11-61 | 275x220 |100.0| 90.7
o5 220 1o T 008 g0l 5075 T aed T 1000 11-30| 500%200 | 99.2 | 100.0 | 11-63 | 250%200 | 99.2 | 100.0
1126] 550275 | 2x4 | 1000 |11-61] 275220 | 4x5 | 100.0 1145) 388x237 | 912 | 920 | 1222 | 433X333 | 953 | 96.1
11-27] 550%220 | 2X5 | 1000 |11-62| 275X206 | 4x4+5 | 983 11-51] 330x220 | 96.0 | 90.7 | 12-30 | 333X216 | 95.1 | 959
11-28] 523%x288 | 2Xx4 | 99.6 [11-63| 250x200 [2x3x4| 99.2 11-52| 325X225 | 96.7 | 975 12-34 | 300X233 | 924 | 99.0
11-29] 500%300 | 2X4 | 992 |11-64| 244X203 | 2X3x4| 982 11-53] 320%229 | 969 | 91.6 | 1236 | 266x200 | 923 | 97.5
11-30| 500X200 | 3x4 | 992 |11-65| 235X209 |2x3x4 | 974 11-54| 314%235 | 97.6 | 922 | 1239 | 240x200 | 952 | 100.0
11-31| 488305 | 2X4 98.4 |11-66| 229X213 |2X3X4| 96.7 11-55| 305x244 | 984 | 93.0 Average 97.0 | 96.1
X3 X
11-32| 4883203 | 3x4 | 982 [11-67| 220206 |2 +31 4 oors
11-33| 471 X314 | 2X4 97.8 [11-68| 225X216 |2X3X4 | 964 42. KS T 10029' ExHﬁ_% Al%a.”olﬁ
11-34] 471x209 | 3x4 | 97.6 |11-69] 220x220 | 5x5 | 100.0
11-35| 458320 | 2X4 | 969 Average 97.4
ot 2 AFO|M= <B 1> KS T 1002 +SEAA GX|+= L
<E 2> KS T 1002 & ZEA k|4 YBHE(1200 X 1000mm) H(1100 X 1100mm)0f| Lot Y= 69F2| 41t 69F2| R4S 12,
S [ZO[ < LIH[[_1EF | & | we | 20/ = = 139] AACE MEst = T-11d U T-12d MEHEYHE NMijgs
S 2(mm) M= ﬁa(%) Lz 4HI(mr2n) fxﬁ §=%91(;’@ ABEO|MS AMAlSIY oD, A|ERO|M ZAnt SHZOol2tE HA®
12-1 |1200X1000] 1 100.0 | 12-21|475%250| 4x2+2 | 99. o ano S DEXG Sl HEo Ao m
122 [ 1200%500 |2 | 1000 [12-22[433%333 | 3x2+2 | 96.1 & 90%0] DIXIX| R5t0] FEHEO| OfFCIN 2FE #AS <H
123 | 1200x333 | 3 99.9 |12-23]|400%333| 3x3 99.9 5>@F ZHo| HE[SHALY.
124 | 1200%250 | 4 100.0 |12-24]400X300 | 4+2x3 | 100.0 <HE 5>@} Z'0| KS T 1002 £$&ZEHLX|4 A2HFE(1100 X
12-5 | 1200200 | 5 100.0 |12-25]400%250 | 43 100.0 i —
11 L} OIE Z=0o| H35H5IX o¢% AFEH O AR =
12:6 | 1000X600 | 2 | 100.0 |12-26|400X200| 6+3x3 | 100.0 (:Smm)g" ;EE 5 Ef9° |_1'E°* | - OHHE ! :O = 3
127 | 1000400 | 3 100.0 |12-27|380x240 | 2x5+3 | 98.8 5380| S8ME0| OfHCI TEHE fHo=2 2REUSH, T-11
12-8 | 1000300 | 4 100.0 |12-28]333X300| 3x4 99.9 A 97.2%2}F T-12 76.5%Z HIEE 20.7%P2| HXI7I Q= Ao
12-9 | 1000 X240 5 100.0 |12-29]| 333 X240 3X5 99.9 2 Ll'El'%;U:l'- E.E_ﬂ' <HE 2> KS T 1002 _/F_g_E)él-zl|%X|_/'\_ OEI%I-_,E
12-10] 1000200 | 6 1000 |12-30|333X216| 3x4+4 | 959 ol anZo| L Zo| 7S
12-11] 600%500 | 2x2 | 1000 |12-31]333x200| 3%6 | 99.9 (1200 1000mm)0f| Lt} QU= 40FC| 1AL 4059 A= 172,
12-12] 600400 |2 + 3| 100.0 [12-32[316X250| 4Xx3+3 98.7 139 fASZ MEsH =& T-11¥ 9 T-12 LIEIEEZ MI&E
12-13| 600Xx333 | 3X2 99.9 |12-33]300X250 4 X4 100.0 £ AEH0|MSH Z1} BHE0|2tE MIIEE 90%0| O/X|X| &35+
12-14] 600X250 | 4x2 | 100.0 |12-34]300x233 | 3x4+5 | 99.0 . SCly HEE| 9740 1 b 2b0| LIERLH
12-15] 600X200 |2X2+6] 100.0 |12-35|300X200 |2X4+2%6| 100.0 °°:°O| ofgtin 2RE T_‘L"'—_<ﬁ 63} ZO| _rEqu'
12-16] 500%400 | 2x3 | 100.0 |12-36]266x200| 3x6+4 | 97.5 <E 6>1} Z0| KS T 1002 F=EEXA EX|= LZIH(1200X<1000
15-1; 500><§20 2%4 1880 12—27 §5g><§40 jxg 1880 mm)0f| Lo} QU= 405 2| BSIX| A2 HEfS| =YK= T 28F
12-18] 500%240 | 2x5 | 100.0 |12-38] 250 X200 X 100.0 - =
0| ZEXML0 ClD OChE| pzoz 22g|9lo T-11&
12-19] 500x233 [2Xx3+1| 97.1 [12-39[240x200| 5x5 100.0 ! °°"°l olgCkl i THASE a I% U e
1220] 500200 | 2x6 | 1000 |12-40]|200x200| 5x6 | 100.0 77.7%2t T-128 99.8%= HMZE 22.1%P2| HAZF Q= A2z
Average 99.5 L}EFSICE [H2bA, KS T 1002(1100X1100mm)0f L9t Q= 69&0
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<H 6> KS T 1002(1200 X1000mm) & ZEME0| O{ZCtD THCHEl 72
3

LIQF Q= 4050| 2oIX| RS HEfe 2K+ 5 3SEEO | 20| X HH| | T-11 | T-12 | &8 1/2|T-11] T-12 | &8 1/3| T-11 | T-12
oL mEtE FAHS 5351 wE0E EREYon, #A 815 [2] (m) | () [0 | (m) |0 6 | (mm) | %) | %)
o T-11&D} T-128 TEIE 7ZF HXIZ S 20.7%P} 22.1%PO| HEHX} ; 1122‘1)‘1)21500? gver 1888 jggiﬁ ZZ; zzz
Ver B . .
J} HEAHEl A Ol T 740 ElLCE 2 o Me ZEXMS20
J o= T ME T_‘L;'—ED i fMt = AT0ME oee | 3] 1200%333 | Over | 99.9 600 % 167/66.2| 91.9 [400x111| 88.1 | 99.9
HE MEYH AR HEMAE Sl 4mET|2 B 5| 1200200 | Over [100.0
6| 1000X600 | 49.6 [100.0 333x200| 88.1 | 99.9
<E 5> KS T 1002(1100 X1100mm) & ZEXL0| O{ZCtn mHohel 32 7 | 1000400 | 66.1 [100.0
g ZOIXUIHI[TT-12] 8% 12 [T-11[T-12] 8% 13 [T [T02 8 | 1000300 | 74.4 |100.0
T em) () [] om0 || m) | (%) | %) 9 | 1000240 | 79.3 [100.0
1 [1100x1100]100.0/0ver] 550550 [100.0[ 50.4 [366.7 X366.7] 100.0 | 67.2 10| 1000200 | 82.6 [100.0
2 [ 1100 %550 [100.0[50.4] 550x275 [100.0[ 75.6 |366.7x183.3] 100.0 | 84.0 12| 600x400 | 79.3 [100.0
311100366 99.8[67.1] 550x183 [99.8]83.9] 366.7x122 | 99.8 | 89.5 13| 600%333 | 66.0 | 99.9 [300x 167/87.0| 96.0
4 1100x275 [100.0]75.6] 550 X 137.5 [100.0[ 88.2 | 366.7x91.7 | 83.4 | 89.7 15] 600200 | 79.3 |100.0
5 | 1100 X220 100.0[80.7 16| 500400 | 66.1 |100.0
6 | 733 X366 |88.7(67.1|366.5X183(99.8|83.8| 244.3 X122 | 98.5 | 89.4 18] 500%240 79.3 1100.0
7| 711x388 [91.2[69.0] 355.5 %194 [91.2 86.2 ol 500x233 7701971
8 | 687x412 [93.6]70.8] 343.5 %206 | 93.6 | 88.5 1 4755250 1785 [ 99.0
190 gigiiﬁg 22'(6) ;g'z 23] 400x333 | 88.1 | 99.9
T 660200 To60 e 24| 400300 | 89.3 [100.0
12] 650x450 [96.7]73.1] 325%225 [86.7]97.5 25 400i250 82.6 1100.0
13] 650%225 |96.7[73.1 26| 400200 | 793 1100.0
12l 6a1 %458 19711734 27| 380x240 | 754 | 98.8
16| 628x471 |97.8|73.9 29| 333x240 | 85.9 | 99.9
17| 628235 |97.6(73.8 31] 333X200 | 88.1 | 99.9
18] 611x488 |98.6[74.5 32| 316x250 | 84.9 | 98.7
19] 611x244 |98.6]74.5 37| 250%240 | 793 [100.0
22| 576%523 [99.2]50.2] 288 x261.5[99.6[75.3| 192x174.3 | 99.6 | 83.7 40| 200200 | 82.6 |100.0 67x67 | 950 | 89.0
23| 576 X261 [99.4(75.2 Average | 77.7 | 99.8 | Average | 76.6| 94.0 | Average | 89.5 | 96.7
24] 550550 [100.0[50.4] 275275 [100.0[ 75.6 |183.3x183.3] 100.0 | 84.0
25| 550x366 |99.8 [83.9] 275183 [99.8]88.1 _
26| 550275 [100.0[75.6] 275 X 137.5 |100.0] 88.2 43, HZYN AALS| SEUM ENA AtHEA
28] 523x288 [99.6]753
31] 488305 [984[86.8 " = N
H g310o| X|sHE 9|5 HIZEAHk A HEl HIEZ AMAL S =
32 4885203 1982 526 = A7e| s -EIOH dIZ= A A fE_:—I_i 1Iaoo; 2 F
33| 471x314 |97.8 (8623 2 ANl Hud oI AAR HESe IHE FHe=E
34| 471209 |97.6 (820 OISE HizE Motaols dMEon, o|2 25 /(0=
35] 458320 |96.9 |85.5 o Ft2 DIX[=X|0f CHStol HEE el 2M0| Jtsste s Al
TR S ATSIQICt HX MZYUM ANl MBEY HAS MmEH,
381 450 X216 1964 181.0 AHES ALY Mol= HE OofREfASl {20 BE LHEIE
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jg igi;‘g Zg'z ;2'3 2061715 | 96:4 | 8.3 Meg AlZ0o|M2 AYZALl Zutof M2 E/HHES| 712
- - = E3| HH= M3BLET1 Lk I HHSe E3|| "HiA HHO| OIA =
43| 412x229 19361786 E_‘_OI_OH S sk, E7HX1|E S Sof 2— LY _.__|_| I:I_LTE
44 388355 [91.1]68.9] 194x177.5[93.9]86.1 Yot AN it S-ak AlEel os Zoist grEstg
46| 366366 |99.6|67.0| 183X183 |99.6|83.7| 122x122 | 99.6 | 89.3 T-11Y LEIE M 20| 71 Yoot FHAOZ OFREATE 1M
:; gggziﬁ gz-g Zg-z 2 = USE gAY 8 Gl mjeo| =& AFstn AUJACE Of
. . 2 ol =SmERIAH S =35 Milge Al=E80|M ol
29| 366 X220 199.8 1872 s sl ouiio_‘_“?:nd-a T55}0] E_l_._HRg_._ |? {|0| M E:-_I'I'l_
59| 288 X261 [99.4(75.2 2 SX|57] 8 <E 1>2| KS T 1002(1100 X 1100mm) 69&2|
60| 275%275 [100.0[75.6[137.5x137.5[100.0[ 88.2| 91.7x91.7 | 84.1 [ 98.0 H I XIAF AMEO| 37|2 Dasio] HIESIT QIQIC IESF AHAL
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MEET UNUCH SHXIBH HDHHOINY Ty (fYOtER HEs
S RRP 41 AR J|HRBS HIRS H2E S Aol
QFs2 CIxfInt FHg mejelel 2XQ0R YEFHYS X
Wot7| Sloh Y7HBYHO| W olzotn Uitk o] FS o|FE
Moz oIg HIGXIED YILBYUNINKS ¥E 2sulgol 7}

|
Moz uE|n U9ion, YIABYUHOIN +EUOR Fstol
RRPZ 7HE HES MEUH Adlel SRMEZ 25EUC
08 OIfFOIME QIE2lole T YAS Hofe Ersfel
7| Sloh chEol MBO| RRP WAS Estm . Ny
SOIONEO| S42 HASI0] TIIE MEj2 FYSH Outer Box¥

RRP, & DRP(Display Ready Package)dtAl0| ME&|10 QAL

<8 2>9t 20| Mz=YH AAel SRAHME 0y &2
O AAOIM 2Fstn = OEIET-12Y, Sz 25t 2,
BIY FOIONY AARS| (Rack)| =02t Hgfot TEIE

0|2 MXtt+E =0 MEE Tz TEE & U= WX
(ORPZt E £ A=F KT Hd = 50| O|F0X[1 JUAAUCE
(Jung, 2012). BHH T-11(1100 % 1100mm) TEIE7} S| EFELIE
EZ X80 I R 7SM SFUER Mz=LA dik
Al & ERAE R0ME T-118 IEIEN Mot Ald 8 &
Foz =50 AoH, NEYUM AMUME DEIE BEESIS T
oto] dME T11Y OEERZ BF 2950 AT O HE
ol E9o w2 2¥Fsts EEUA0l tdY = ASS oy
T flen, oY AT AME HEZ 8% T-11¥ LEIE

H&o = oOT
e HMES SRMHE 24 = T-¥ =X TEIE B
A I_rrr"|.1 OI01|:|- = _Ll_r_
N3
o

St UAULE 2 =20|M= HEYH AAte] CiaE M=t
Q2 SA0] 71 BO| AFBE|D U= ANEQ| HiA FH(HO|
523mm, LHH| 288mm, 0| 250mm)0f| C{SI0] MIj=E AlE20|M
2 HABIRen, THE T MXjEols MZYH AAtel XtEst
&1 Rack®| £0|(2400mm)E 12{3}0| O}ME =0|(150mm) Eet
Z|0f 2,350mmE M|ESH] A|Z2|0|MS ZIAHSHIUCE

5. 2F Alzgold 2t

RIZQH AMfQ| CHER WEEEQ SA0f 73 2o ALBED
A= AMEFO| &AL FZ(ZO0| 523mm, LH| 288mm, 0| 250mm)
of Chetol AlZEold WD <17 3-mp Zo| T TS
of iRg 9.6%=2 HUYLD USS HAF 4 AACL X
TUE TRE0 MAE HMES T-128 SHLUEER $Hss 1t
HoIM DRP T4 Al THRIE M2 E0| 753%2 Moteln 2SS
AlgEold AIIE Sof ol 4 YUk B oipol BHO| B

o

o=z Qlgt Mt Aot 52 elots 20| ot T-11¥ mElE

=

of T-12% WA ABES BBAACE ME THO| x| o

3L TRE 7 BN 5% HYAS MoH2 OlofXls 24
2 g5in 2 o] SX0| W B Aol X
$0|8 SYotA <17 49 20| ALt

Yuhan 1100.0:1100.0x150.0
Shipper Shipper Shipper UnitLoad

[([3)] [(o]v)] Bulys (Incl. Pal)
Ln: 50944 mm 52300 mm 000 mm 11000 mm
Wi 27444 mm 28800 mm 000 mm 11000 mm
Ht: 22287 mm 25000 mm  0.00 mm 2150.0 mm
Met 4.30 ky 2752 ky
Grs: 4.40 ky 12816 kg
Cube 0.03 m3 0.04 m3 26 m3
Height Yert
Prod Wol: - 0.00 {0 0.0 m3
Shipper B4
21500 rea Efficiency 00% S9E %
Cubic Efficiency: 00% 90.5 %
Prod Eff 0.0 % 0.0 % 0.0 %
Cases per layer: 8
Layersfload 8
Pattem Diagonal
.\ RSC Avrea 0.87 m2 56 m2
Max UL High 4
.\. Clamp Direction A
1100.0 11008 Box Cost o.oo 0.o0

Case %ol  Board Dim uL UL Ptrn Cases Layers Cases Area
gt () Area Mert Len Wid Hat Vgt Type Aayer UL /UL Eff

<38 3> T-11¥ TEIE 7|F Hijgs AlSH0d 21t

Shipper Shipper Shipper UnitLoad
s (IC (0D Bulge (Incl. Paly
- Lm: 51506 mm 523.00 mm  0.00mm 1200.0 mm
— 7 Yvd: 28006 mm 288.00 ram 0.00 mm 1000.0 mm
— Ht: 23412 ram 25000 mm 0.00 ram 2150.0 mm
— Met: 4.30 ky 206.4 ky
Grs: 4.40 ky 2122 kg
Cube: 0.03 m3 0.04 m3 2Bm3
Height “ert
Prod.Wol:  0.00 () 0.0m3
Shipper: 48
21500 Area Efficiency: 00 % 753 %
Cubic Efficiency: 00% B8.5 %
Prod. Eff: 0.0 % 00% 00 %
Cases per layer B
Layers/load: 8
Pattern Caolurnn
RSC Area: 0.87 m2 42 m2
Max UL High: 4
Clamp Direction: A&,
10000 12000 Box Cost: 0.00 0.00
Case ‘ol  Board  Dim uL UL Pt Cases Layers Cases Area
Wt Area  Wert Len Wi H /UL JUL Eff
1046.0 ] 43

40 FT. 12031x2348x2380
UnitLoad  “ehicle
Incl._Pal Load

L 11508 rm 11508 mm

Wd:  1150.8 mm 2302 mm

Ht: 23500 mm 2350 mm

Gre: 240 kg 480 ky

Cube: 31 m3 62 m3

2350

UnitLoads 20
Area Efficiency 93.76 %
Cubic Efficiency 9219 %
Cases per layer: o
UL per layer il
Layers/load: 1
Pattern: Triblock
Max UL High: 4

Clamp Direction /A

Weh Pt ULs Layers ULs Area Cubic

Wat  Type Aayer doad Neh. _Eff Eff
450 T 20 1 2 o}

<% 5> T-11Y OiSIlE 7|& 40ft DRY 0| A|lE2{0|M Zat

<d8 39 T-11Y LEE 7|& HMzs AlEY0 Zuet
<d8 49| T-12¢ TIBIE 7|& HM=E AlE2old ZuE <&
7>t Z0] Hn EHof & + AW, HMEE AEY0lM 21t
oEHE & MIEE 99.6%2| AR HX|20| 645FA0|X|THT-11
g OfEE), Hii2E 753%2 8% LEIE & 8/Y4AS HAWT-12
g oEERczM Y TEIEN SLME 16520 M| Xt
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o7t EX{iete & & URACL S 40ft DRY ZHH|O[H LIEFA
(12,031m X 2,348mm X2,390mm) 7|& <12 5> § <12 63 2
0] T-11¥ U T-128 MEIE & 20710 MEIE X7} 7Hs310]
TEE HMIHZE 99.6%0A 1,280 HAE Mg o~ ULt HHEHO,
HIze 753%2 MEfO|ME 960HtAS HI|sto] ZEH|O|H
SYME 208tAE MAfE 4= QlE 27t =EE(UCH

40 FT. 12031x2348:2390
UnitLoad ~ ‘ehicle
Incl. Pal Load
Ln: 1250.8 mm 11659 mm
W 10608 mm 2302 mm
Ht: 23500 mm 2350 mm
Grs 240ky 480 kg
Cube: 31 m3 63 m3

UnitLoads: 20
Area Efficiency: 93.06 %
Cubic Efficiency; 91.50 %
Cases per layer:. a
UL per layer: 20
Layersfoad: 1
Pattern Interlock
Max UL High: 4

Clamp Direction M/A,

Weh “eh. Ptm ULs Layers ULs Area Cubic
id Hat Wgt  Type [Layer /oad /Veh. Eff Eff
2302 2350 450 B 2 0%

<12 6> T-128 TiEE 7|3 40ft DRY ZE|O|H A0 Za}

<H 7> MZYM AL ME2 HIzE Hu

MESIYon, 2 ool =Eof G & TAlel FI|=0|
2150mm(TEIE &0 ZhE SUsHH HES Znolch HIEE
AlZ2fo|d Zat TEIE T Mg 99.9%2| 42 HI|=ZF0| 96
HIAO|X|EKT-12Y LISHE), MXjzE 743%°| 42 LWEIE & 72
HAE HIYT-11Y DEIE)EC=N 5 IEIEN SYUME 248
20| MUY Kfo|7t EXfEe ¥ & QUQUCE ESE 40ft DRY ZHE|
ol 7|1& T-11d X T-12¥ IHE Z5F 20749 IDbHE HI|7t
7tsst0] TEIE MIEE 99.9%0A 1,920 HAE Mxjg 5
Ct. 2HHO||, M= 8 74.3%2| AEHOA = 1,4402tAE HIYst] A
Ho|H T SYME 4808fA= M = Q= 2t =EE|QICEH
<E 759 MIBE 753%9! 960=tAQF HAIZE 99.6%9 1,280
o]

A F2 SRHZ LEE £ U= S NMZYA AAS |
§ M= JIECR NASIH <& 9-of ZCf T, IISE o &
SaH| 22,812HYSH| 9.490+528H(13,3228) & HiZH| 9,490
e HE MEE g Eo EaH| 112009, DEE 18] GXE 1
A gt 36009, MEE 1Y 3 AFRE 43T HoYs: 252
e AR LESIRILE 17HE 3¢ 1002 HigE M8 8%

128,0008A EOHE|O] HISIE ZH HEtd XStE Qlot =AZAHO|
17,053,334l Z{O=Z LIEFAC) HYLAEHS 40ft DRY ZHE|O|L
7|F=0|0, M=YA AAtel CHEXOQI 5o T-11d 3 T-12¥ uf
HE 7t MlgaEE Hluge=N 1747t 1002 HiES 75t
APYSH ZHolct

o~
Box Size Pallet |box/ |layer/ |box/ |Pro. Pallet/ box/ [Area
(L XW XH, mm)|Type |layer |pallet |pallet |Height(mm) [40ft |40ft |Eff.(%) <& 9> MZYUH AAL HEQ T-11d W T-12¥ DEIE 2t MXgg At
523288050 T8 |8 |64 [2150 20 [1,280(99.6 oloj| 2 22H| H|lZ
T-12 |6 8 48  |2150 20 960 |75.3 HlmL T-118 T-128 X10|(A-B) %[(B-A)/
= oEIE@R) | DEIE®) AX100]
_ ‘o= o Y M| ZE(%) 99.6 75.3 243 323
<H 8> KS T 1002(1200 X 1000mm) 288 7z 7|& MEAE 7+ MAES YT o 43 T; 333
ol Hju ETPNENETET: 1280 960 320 333
Box Size Pallet |box/ |layer/ |box/ |Pro. Pallet/ box/ |Area TRIE AQEF 2000.0 2666.7 -666.7 25.0
(L XW XH, mm) | Type |layer|pallet |pallet |Height(mm)|40ft |40ft |Eff.(%) HiZH|(2) 18,980,000 | 25306667 | -6,326,667 25.0
333x300x250 | TLL 19 [8 |72 [2150 20 |1,440 743 EIH|() 22,400,000 | 29,866,667 | -7,466,667 25.0
T-12 (12 [8 |96 [2150 20 [1920 [99.9 oY E AXt2(Y) | 9,780,000 13,040,000 | -3,260,000 25.0
HH%*%;;?QE 51,160,000 | 68213334 | -17,053334 | 250
Cases Layers Cases Area  11000x1100.0x1500 Cases Layers Cases Area 1200.0x1000.0x150.0
Eff @ Laer 'L UL FEff
Uit TN Uil <E 10> KS T 1002(1200X 1000mm) 28 72 7|= OiEE 7t IS
LoeBa I fefa £ Aolof 2 SH/FH|
AN onn T-11% T-12% %[(B-A)/
2150.0 21500 HlJ_.I‘_I—H g! EF%E?A) EI_%E?B) xl‘Ol(B-A) A[>(< 100)]
MY Z (%) 743 99.9 25.6 345
HEAS2HT| E 7 96 24 333
HFA 2 BE |2 1440 1920 480 333
‘\ oEE AQ2F 2666.7 2000.0 -666.7 25.0
B H|(2) 25,306,667 | 18,980,000 | -6,326,667 25.0
e " EEEE) 29,866,667 | 22,400,000 | -7466,667 | 25.0
<:]_Eé! 7> KS T IOOZ(IZOOXIOOOH]IH) 28HI_-| _F'l_j_:l| 7|2|'_S H_I.%{JE I7_|- Eg"E‘"E OE}X}E_(—?-,_J) 13,040,000 9,780,000 —3,260,000 25.0
MMz el Hlu HH%TEELH%I*E 68,213,334 | 51,160,000 | -17,053,334 25.0
A FAUR)

oo TNy MHUSH W U= 7S UHE Mo gy
SoZH WAME|D b HAOK|D, T-128 TE HH=0| &
I T-NE TE MYRg0| e 7 5 oot tiuiE & s
<E 2-0| 8% FZH(33x300mmo| L HMES ABO|M
I <® & 9 <dz 7>1F 20| T-12" 99.9%2t T-11" 74.3%= Lt
ERYCE 2ao] 0l RIZYH ARl MBI SUs 250mm=

o T-12¢@ THEIE MIz2g0| =1 T-11d DEIE MIjgg
ol W2 A7 5 <m 9>9 Y % Y= FHO <E 80 KS
T 1002(1200 X 1000mm) 28t FZ0| CHSHME THE 7+ MBS
Xjojo 2 SHHIE 2ASR SUCE TN MAE MK
S 743%9| 1440EIAQ} T-128 TEE HIYBZES 99.9%9 1,920

129 E
A9 Ze ZRHIZ UE & s U2 AR <E 1053}



N
Y

m
n
L

n> ox ¢
rx

F7IE2 <8 >0|Met 220, U§E 3¢t 1002] i
BF 192,0005f 2 FORE[O] TBIE 7F Fehd Aotz
0| <E 9>t SUSHA 17,0533343Q A= LIE}

o

N
-

op

3L ro ofy my
b

oot 11 ot njo !

o
m

Hoj(sh)20| B2 MELE T-11
Ths8 ROl MBS WA
BHS UARBLE HTY2Eo
= Jlceh 2 % 9
foll arz0f T-1E TYEO|
SoR|B, T-128 THE
TR0 SE0| U 7

o2t gy
i

10

Hu

for

=|l_|=

mn

oy

SRS,

s
G
o
ofm
E 1A

09 oX o
2~ 40
o

NN
ot

=1

i

(ol3
o % oh
In &l
o
g 1M ol

S5M THA
e, 2y
7ol A
S ciulst

il

=)

}O

MM
tot

>.
= Ir Hl

0
ret o 2
ol
[m

e o
0=
rx
ot

—
[\

J
o O
no " mjo
. 02
B

N oA
ot
bl

o

|0
I
>
op
o
e
fo
ot

MUl

»
0
R

=REESE £S5 2o 2Y(XY g 2l2 Y, I, E
HEOE, SFUEH SoMel &S =25 AHHE 85| 2
o 2SOl HRIE ZOIXLH| xE0| & €¥Y 7|2 #FES
St RAZEAIARO| RN, o2 20k UM SES T
TAIZ|Z, dHEE 52 & AOOF Lt 2RO =, 25,
23 S RSER/S, 82 S0 9250 s 18 J0
el HlmEa of2{30| #l0] FYE1 A= HE O|F 53t
7] /gt XNEE2 BESO| oot 2RAIAHESE 50t Aot
ZZ2 =72 AIXO|H, BEELE[00F mSiESH 8 TH|0[L S},

SiTICt. ot #&, 2, ot gal=tel 7|
0|20 = EZESH= sIMMoz AfS|Mzto] RFE Ol 2A7F U
= TE Althel Hstof 2 *
BE9e| 22X 542 Bl @ AolLy, A
gl SX2 AlChet 27H Ei5tr| M=Oo|ct. Lot #Esh= Fefo
=R SR AS ogegs SHo= o0, thesiol
Y SE: 2eHgolet g &+ nh BEEE NEs IHAIZD
OfZLizte| A|F#EE oLt H MAE FLHZ F9H0| O|F0fX| 1
A o AIFOM 2Lt S2EHO 2HOM BESHE O[R0] Lt
7te AO| SRS & £ US AO|th =2 AFE Soff TEE
SETAS] AFEO| IHEIE & Hijggs &0 =fass YA
Z =+ U= e Sast xS
T-128 OEIES A2 = 2= otL2t et=
I 2EE HelSt ZE L2oM AR s BELESIER ZF
= 22 AHE Hol5td ol A= CiH[SHOF StH, T-11%mt
T-12 MEIE0 =ghdit Feigol s S842 MEF0| dit

or
ofn
il
nelTe}
[0 fu
fm)
>t
els
o
o
TR
ro o
5
o &
=

OF

2 & UTE MO} B2 2 A7 AWM Al F2 9
oh 3 ANES T P9 2§ B0l BHS 20 Ty
B TN T2 TUE 7 sE U FEN0| fad 387
H AIgOE #Y Alo| SRESBIA nefst MBZEHAS o

g 2guolo] XU SHY U@} 4PES AT

—

AT
= ATZNE Sl ddY + A= Loto| izt MES
2t A UZ 0| OfL2t M=

o REUNT THFH B HY0| 0RO\ & A== Heol
£907| Z40| BRI 53| Ks T 10029] HHE S HEX
=oio| x|Qlo| AT MFo|ct J|SEZY DA M 2010-04945

o KS T 1002(1100x1100mm)2| 69F FZATt KS T 1002(1200 X

Sung-Tae Jung, Nam-Soo Yoon / Journal of Distribution Science 11-8 (2013) 15-23

1000 mm)Q| 40F FHS BSHOE ABH 4 9l WoLoRM
T-1E U T-128 TRIEN ZEXME 7Hs3h 600 X500mm A K|
750| ZEHEl <E 4>0| 21502 KS T 10027} 7|™E|0{oF &
HOKSICE 0|2 £ KS T 10020] T-118 69Z3t T-12& 405
O EFENH0| 384 21828 7tAzt U the YR =He
ZM MRS EREFSH M2 U HE0| o5lHME EES
ol =7t /U7 BLE 5+ JUEE ofjof g ZOo|Ch LAE 7t
ot g2 SN 5HI oHHEE|H el ZHOME Y|
She Hi7F MX| ooz MEXN ZTHo| XDt HMEYMe 7
S B WMEL FME Mg =Ed
£ Qe Yors sMstA7|E 0| st 2 5= UCk
TE Soff 24F Hieb 20| T-11g % T-128 IEIEL
8 7Hs3h 600X500mm A|QX|Z 7EO0| EEHE 21E0Z KS
10027} 7HHE 42 BES £EA| DAl HEY, 5atd,
29| 37HK| = 25 FFL = Ao, £ HFOAM A}
= Qe b= YED 40| 2
= Ao stA = s{lFHo
2500l oEE Z8dnt 2t M=z oA 284 #HE
M HZYA AAZE RS BY SO0 AME HESH=
HE SH2E MY ARE THSIRCH, S5 EO| o2
4 X dENAL HrnEM S o /[0 O/X[= g2
TOIULE Maks ©f @2 AE EEAIF|X| %ot CHEAO|
o A7 21 ZE HAOIERl MEgH0| YEXHCE HE
27} QUCt = H=Ct ChFst A7t ZRsiH, thE

s BOH HDg AWl o] W HoR W

1

o

y

re ne om 2 o
8%
=t
=
H
1n Ozl_
=
X

oy

4

30 %

mjo |

>

o

_lT\_
% 7 O
0; WOHﬂ

o for 4 A rjT

B2

I

0
d H
>

[e)
Mo N O Qo

ox St |

k

oHr 2

e rr
4> 4o
rir

Received: May 09, 2013.
Revised: June 26, 2013.
Accepted: August 19, 2013.

References

Aha, Jong-Yun (2004). A Study on Introduction to RFID(Radio
Frequency IDentification) System in the Pallet Pool System
Operation. Seoul, Korea: Thesis for Doctorate in Myungli

University.
Bae, Kyung-Yul, & Kim, Byung-Tae (1997). Production and
Operation ~ Management.  Seoul, Korea: = Myungkyungsa

Publishing, 1-160.

Blind,Knut (2004). The Economics of Standards, Edward Elgar,
Cheltenham. UK-orthampton, MA, USA, 40.

Bowersox,D.J. (1994). Logistics Information System. The Logistics
Handbook Free Press. 697.

Eom, Jae-Kyun (2007). Status and prospect of pallet standardization.
Seoul, Korea: Myungji College Publishing, 4.

Eom, Jae-Kyun (2010). Technology of Unit Load System and Trend
of Standardization. Korean Agency for Technology and
Standards, 20(1), 1-18.

Fox, T. (1994). Logistics Information System Design. Seoul, Korea:
The Logistics Handbook Free Press, 714.

Jang, Kyung-Jin (2009). Purpose of Standardization. Seoul, Korea:
Korean Standard Association.



Sung-Tae Jung, Nam-Soo Yoon / Journal of Distribution Science 11-8 (2013) 15-23 23

Jang, Heung-Hoon (2011).An Empirical Study on the Effects of the

Standardization on  the
Performance Korea. The Journal of Korea Logistics Review,
21(2), 5-26.

Jung, Sung-Tae (2012).A Study on the Operation Method of
Packaging System to Enhance Logistics Efficiency between

Package Business  Logistics

Manufacturers and Distributors: Focusing on Retail Ready
Packaging. Incheon, Korea: Thesis for Doctorate in Incheon
National University.

Jung, Sung-Tae (2013).A Study on Compatible Pallet Sizes between
T-11 and T-12 Pallet System: Focused on KS T 1002. The
Journal of Korea Logistics Review, 23(2), 63-97.

Kang, Dae-Gyung (1997).Case study on information telecommunication
standardization in logistic field. Industrial Developmentand
Business Administration of Gwangju University, p.3.

Kim, Dae-Ho (1998). A study on the standardization of 3D automatic
warehouse for logistic efficiency. Korean Social Science
Journal, 2(1), 73-90.

Kim, Gi-Chul (2004).Development of Efficient Packaging Technique
for Physical Distribution of Marine Products. Journal of
Package Design Research of Korea Package Design Institute,
15(1), 37-85.

Kim, Kyung-Tae, Kwon, Yong-Jang, Lee, Suk, & Kim, Young-Joo
(2009). The Practical Analysis of Pallet Usage in Korea. The
Journal of Korea Logistics Review, 19(2), 213-236.

Kim, Sung-Tae, & Shin, Hae-Woong (2009). A Study on the Logistics
Facilities and Unit Load Systems in Korea. Seoul, Korea:
Korean Standards Association, 69-71.

Kwon, An-Sig (2007).The Building Pallet Pool System among Korea,
China, and Japan for Strengthening competitive Power of
Logistics. Seoul, Korea: Thesis for Doctorate in Myungli
University.

Lambert, Douglas M., Stock, James R., & Ellram, Lisa M. (1998).
Fundamentals Logistics Management. Irwin: McGraw-Hill.

Lee, Soon-Young (1988). Modern Quality Management. Seoul, Korea:
Beobmunsa Publishing, 1-576.

& Lee, (2000). New  Quality

Management. Seoul, Korea: Sangjosa Publishing, 1-165.

Lee, Geun-Hee, Kyung-Jong

Lee, Soon-Cheul, Hong, Sung-Wook, & Moon, Dae-Seop (2005). The
Economic Effects of Logistics Standardization on Firm Costs:
Focused on Pallet Standardization. The Journal of Korea
Logistics Review, 45(1), 121-144.

Lee, Chang-Sup (2008). A Study on Success Factors of Logistics
Information Standardization in Korea.Busan, Korea: Thesis for
Doctorate in Donga University.

Lee, Myung-Hoon, &Jung, Jun-Jaec (2009). Study on Development of
Export Packaging for Fresh Melon. Journal of Korea Society
of Packaging Science and Technology, 15(2), 83-91.

Lee, Suk, Kim, Young-Joo, Kwon, Yong-Jang, & Kim, Kyung-Tae
(2010). A Study on Compatibility of Pallets to Domestic
Cargo Truck Bodies and Maritime Containers. The Journal of
Korea Logistics Review, 20(3), 111-132.

Little,A.D. (1991). Logistics in Service Industries. USA: Council of
Logistics Management, 10.

Ok, Sun-Jong, & Kim, Jeung-Hwan (2002). A Reference to the
Efficiency of Logistic Standardization Policfast. The Journal
of Korea Logistics Review, 10(1), 177-195.

Park, Hyung-Nam, & Kim, Won-Joong (1999). The Effects of
Logistics Equipments Standardization on  Business
Performance. Journal of Society of Korea Industrial and
Systems Engineering, 22(52), 155-170.

Park, In-Sool (2008). A Study on the Construction of Eco Friendly
Logistic System in the Receptacles & Bottles Manufacturers.
Seoul, Korea: Thesis for Doctorate in MyungJi University.

Shin, Seung-Hyun (2003). A Study on the Expansion and Distribution
Plan of Logistics Standardization in Our Country.Seoul,
Korea: Master's thesis in MyungJi University.

Shin, Hae-Woong (2011). Efficiency Evaluation Model of the Unit
Load System Based on the Principle of Compatibility and
Consistency. The Journal of Korea Logistics Review, 21(5),

5-24.
Yoon, Mun-Kyu (2006).A Study of the Pallet Connection System for
Logistics ~ Standardization.  Soonchunhyang  Social  Science

Review, 12(1), 5-20.
Yuk, Geun-Sung (2006). Standardization plan for service industry. The
Monthly technology & standards, April, 18-22.



