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Abstract

Purpose - This study analyzes loading efficiency by loading
pattern for package standardization and reduction of logistics
costs, along with the creation of revenue for the revenue review
panel (RRP) of Membership Wholesale Clubs (MWC). The study
aims to identify standard dimensions that can help improve the
compatibility of the pallets related to display patterns preferred by
the MWC and thereby explore ways to enhance logistics efficiency
between manufacturers and retailers through standardization.

Research design, data, and methodology - The study inves-
tigates and analyzes the current status based on actual case
examples, i.e., manufacturer A and Korea’s MWC (A company,
B company, and C company), and thus devises improvement
measures. To achieve this, the case of manufacturer A deliver-
ing to MWC was examined, and the actual pallet display pat-
terns for each MWC were investigated by visiting each dis-
tribution site. In this study, TOPS (Total Optimization Packaging
Software, USA) was used as the tool for pallet loading effi-
ciency simulations the maximum allowable dimension was set to
0.0mm to prevent the pallet from falling outside the parameters,
and the loading efficiency was analyzed with the pallet area. In
other words, the study focused on dimensions (length x width x
height) according to the research purpose and thereby deduced
results.

Results - The analysis of pallet loading patterns showed that
the most preferred loading patterns for loading efficiency accord-
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ing to product specification, such as pinwheel, brick, and block
patterns, were used in the case of the general distribution prod-
ucts, but the products were configured with block patterns in
most cases when delivered to MWCs. The loading efficiency by
loading pattern was analyzed with respect to 104 nationally list-
ed standard dimensions. Meanwhile, No.51 (330 x 220mm) of
KS T 1002 (1,100 x 1,100mm) was found to be the dimension
that could bring about an improved loading efficiency, over
90.0% simultaneously in both the T-11 and T-12 pallet systems
in a loading pattern configuration with the block pattern only,
and the loading efficiency simulation results also confirmed this
as the standard dimension that can be commonly applied to
both the T-11 pallet (90.0%) and the T-12 pallet (90.7%)
systems.

Conclusions - The loading efficiency simulation results by
loading pattern were analyzed: For the T-11 pallet system, 17
standard dimension sizes displayed the loading efficiency of
90.0% or more as block patterns, and the loading capacity was
an average of 99.0%. For the T-12 pallet system, 35 standard
dimension sizes displayed the loading efficiency of more than
90% as block patterns (the average loading efficiency of 98.6%).
Accordingly, this study proposes that the standard dimensions of
17 sizes with the average loading efficiency of 99.0% should be
applied in the use of the T-11 pallet system, and those of 35
sizes with the average loading efficiency of 98.6% should be re-
viewed and applied in the use of the T-12 pallet system.

Keywords: MWC, RRP, Pallet Loading Pattern, Standard
Dimension, Loading Efficiency.
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RRP= XM& CHRIE TECOHO| &2 I 2F EFZ i3] |
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<Figure 1> Outer Box-type RRP loading pattern case

MWCOAM= IHE T2 MES TA|-EOiSHH<Figure 2>,
2H|Xt= RSkE MES O Y2 2= 20~30% MES 7H4
of #oi7t 7Hs3t=5 tiR22l HME0 RRP gAZ =Qista U
=0, MWCe| EME HtH3BI0] Display Ready Package &iA!9l
Outer Box¥® RRP7} CHEE AM2&|1 QICH

Source: KOTRA Global Window (2012).
<Figure 2> Status of pallet unit display/sales in MWC
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| Introduction ‘

| Research background and methodology ‘

| Identification of loading pattern status of manufacture A ‘

¥

| Investigation of pallet loading patterns by MWC ‘

| Loading efficiency simulations by loading pattern based on KS T 1002 ‘

|Suggestion of standard dimensions for improving the loading ef‘ﬁciency‘

| Conclusions and Implications |

<Figure 3> Research flow diagram
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<Table 1> Pallet loading information of the Manufacture’s A

45

Box size (mm) General Loading Information LG [EnEa iE7
No. MwC
A B C Eff. L.H. Loadin: Eff. L.H. Loadin:
(L) (W) (H) e el Bl (%) (mm) Patterr? o el =P (%) (mm) Patterr?
1| 595 | 495 325 4 6 24 97.4 2,100 Pinwheel 4 4 16 97.4 1,450 Pinwheel
2 | 365 | 245 490 | 13| 4 52 96.1 2,110 Brick 12 2 24 88.7 1,130 Block
3 | 315| 200 105 | 16 | 20 | 320 83.3 2,250 Pinwheel 15 12 180 781 1,410 Block
41 215| 260 215 | 20 | 10 | 200 92.4 2,300 Block 20 6 120 924 1,440 Block
51| 315| 180 110 | 18 | 20 | 360 84.4 2,350 Block 18 12 216 84.4 1,470 Block
6 | 315| 210 110 | 16 | 20 | 320 87.5 2,350 Pinwheel 15 12 180 82.0 1,470 Block
7 | 225| 175 205 | 28 | 10 | 280 91.1 2,200 Brick 24 6 144 78.1 1,380 Block
8 | 305| 265 385 | 13 5 65 86.8 2,075 Brick 12 3 36 80.2 1,305 Block
9 | 410 | 225 340 | 12 6 72 91.5 2,190 Pinwheel 8 3 24 61.0 1,170 Block
10| 410 | 210 225 | 12 9 108 85.4 2,175 Pinwheel 10 6 60 71.2 1,500 Block
11| 310 | 250 350 | 13 6 78 83.3 2,250 Brick 12 3 36 76.9 1,200 Block
12| 310 | 250 340 | 13 6 78 83.3 2,190 Brick 12 3 36 76.9 1,170 Block
13| 230 | 228 385 | 16 5 80 69.3 2,075 Block 16 3 48 69.3 1,305 Block
14| 438 | 250 250 8 8 64 724 2,150 Pinwheel 8 5 40 724 1,400 Block
15| 476 | 250 233 8 9 72 78.7 2,247 Pinwheel 8 5 40 78.7 1,315 Block
16| 315 | 135 115 | 27 | 19 | 513 94.9 2,335 Brick 24 11 264 84.4 1,415 Block
17| 350 | 165 110 | 18 | 20 | 360 85.9 2,350 Block 18 12 216 85.9 1,470 Block
18| 315 | 175 105 | 18 | 20 | 360 82.0 2,250 Block 18 12 216 82.0 1,410 Block
19| 540 | 325 475 6 4 24 87.0 2,050 Block 6 2 12 87.0 1,100 Block
20 | 505 | 265 245 8 8 64 88.5 2,110 Pinwheel 8 5 40 88.5 1,375 Block
21| 445 | 285 210 8 10 80 83.9 2,250 Pinwheel 6 6 36 62.9 1,410 Block
22 | 560 | 440 210 4 10 | 40 81.5 2,250 Pinwheel 3 6 18 61.1 1,410 Brick
23 | 570 | 410 310 4 7 28 77.3 2,320 Pinwheel 3 4 12 57.9 1,390 Brick
24 | 550 | 440 210 4 10 | 40 80.0 2,250 Pinwheel 4 6 24 80.0 1,410 Block
25| 285 | 440 410 8 5 40 82.9 2,200 Pinwheel 6 3 18 62.2 1,380 Block
26 | 600 | 460 206 4 10 | 40 91.2 2,210 Pinwheel 2 6 12 45.6 1,386 Block
27 | 570 | 260 236 8 9 72 98.0 2,274 Pinwheel 6 5 30 73.5 1,330 Brick
28 | 366 | 260 236 | 12 9 108 94.4 2,274 Pinwheel 12 5 60 94.4 1,330 Block
29 | 370 | 260 256 | 10 8 80 79.5 2,198 Brick 8 5 40 63.6 1,430 Block
30| 310 | 260 256 | 13 8 104 86.6 2,198 Brick 12 5 60 79.9 1,430 Block
31| 408 | 234 362 | 10 6 60 78.9 2,322 Brick 8 3 24 63.1 1,236 Block
32| 560 | 250 324 8 6 48 92.6 2,094 Pinwheel 8 4 32 92.6 1,446 Pinwheel
33 | 560 | 250 294 8 7 56 92.6 2,208 Pinwheel 8 4 32 92.6 1,326 Pinwheel
34 | 580 | 250 258 8 8 64 95.9 2,214 Pinwheel 8 5 40 95.9 1,440 Pinwheel
35| 580 | 250 241 8 9 72 95.9 2,319 Pinwheel 8 5 40 95.9 1,355 Pinwheel
36 | 502 | 275 308 8 7 56 91.3 2,306 Pinwheel 8 4 32 91.3 1,382 Block
Average 1 10 125 86.8 2,222 1 6 68 78.6 1,360

L: Length, W: Width, H: Height, B/L: Box per Layer, L/P: Layer per Pallet, B/P: Box per Pallet, L.H.: Loading Height
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<Table 2> Results of investigation on the pallet loading patterns in

<Table 3> KS T 1002(1,100 x 1,100mm)

MWC
Box
o Block | Brick |Pinwheel No. (& % Wi ooy || Bl NG | b x Wi Box per | Eff
MWC name | Division pattern| pattern | pattern Others | Total (mm) Layer (%) (mm) Layer (%)
Yangjae Quantity 557 195 1 85 838 1100 x 458 x
Branch 11| oo 1 |1000|11-36 | "0 3x4 | 97
(A Company) Percentage | 66.5% | 23.3% | 0.1% 10.1% | 100% 1100 450
X X
112 2 ]100.0 | 11-37 2x4 | 967
Guseong | Quantity | 237 | 20 13 50 | 320 550 325 X
Branch
(B Company) | Percentage | 74.0% | 6.0% | 4.0% | 16.0% | 100% 11-3 113%%)‘ 3 | 998 |11-38 42?6" 3x4 | 964
Geggﬁgﬁon Quantity 383 61 31 60 535 11-4 1120705X 4 100.0 | 11-39 4g-gox 2% 4 96.0
(C Company) Percentage | 72.0% | 11.0% | 6.0% 11.0% | 100% s 1100 x ; 1000 | 1140 440 x 3, 060
Quantity | 1177 | 276 45 195 | 1693 220 ] 220 2x5+2 '
Total
Percentage | 70.0% | 16.0% | 2.7% | 11.5% | 100% 116 7§§6X 4 | 887 | 11-41 4;§3X 2x4 | 934
2t S mlalE RIGIES AT OFIRIO| HO L | THX 4 912 [11-42] 412X | 25442 | 936
Zt MWCH J-'-l'/\— |_E-uH o= —I—AI'EJ—I' AAI’ OIH |:|—| oT = 388 ) 275 X ’
2Y 66.5%, HEY 23.3%, TEH 0.1%, 7|E} 10.1%2 LIE}: 57 x 12
oni, BAb THHY AL 25Y 740% SEY 60% TEY 18| | 4 | 986 | 1143 T | 3x4 | 936
4.0%, 7|Et 16.0%2 LIEFLICE CAF FHES| B2 EEY 72.0%, o 388
HEY 11.0%, LY 6.0%2 ZAZ|QICh MAHozs 223 119 | "oos” |2x 4| 936 | 11-44| 2% | 2x4 | 911
0] 700%2 7t& =2 H82 ZHez EMIRel, HEYd
16.0%, 7|Et 11.5%, EEIS 2.7% =92 LIEtLLCE AAF LX|EO| 11-10 6220" 4 | 96.0 | 11-45 32§7X 3x4 | 912
EfAtO] HISH HEH 23.3%= HEH o 16.0%0] Hls§ =2 &t
o, HEH2 01%2 HEY HaE 27%0 s %2 A2 BAF 11-11 eggox 5 | 96.0 | 1146 3226" 3x3 | 996
MEI CAF SHTFO| T MBIEE AMBSIL Us BHH AAL
YRS T-128 =X DUES A8sID 97| M2l Hoz £ 1112) 0% | 4 | 967 |1147] P20X | 3x4 | 998
ME|QACE 2 ZAOIA 7|ERe] IHEE EfME1 SXHE DEBEQ}
OHEIE 8 37t8 28310 Fo= E2U7|E F7fst miEo| ot 11-13] 80X |4 | gg7 | 1148 | 366X |IAIA| o5
HE U MES Y 9ALE MR ME7L Ol Y Z2o| 7|2 225 244 +
HiZAI(KS T 0001)22 #F3st7| of2ff I{EHE o|ojstH, Of 1114 O X1 4 | 971 [ 1149 368X | a4 | 908
A DEE HMEO| IS MYT MEjAS BT 4 QUL 458 220
. - o s 11-15 6;‘;9" 2x 4| 971 | 11-50 3386" 2x2x4| 934
43. I7t HEAY 7|F EEEMHAS MMgE Hlu
628 x 330 x
11-1 4 7.8 | 11-51 2x2x4| 9.
2|9| <Tabl i =2 E3l Al = O OE&XH 6 471 978 S 220 XX 96.0
?[o| <Table 1>1f <Table 2>E & HA HZE X FSTHEY
M AREE|D Qs DEIE MMIEY MIjzg8s Hlus] 2o, 11-17 6525" 2x4/| 976 |11-52 3525" 2x2x4 9.7
MWCOM= OfH ROl MIHEAI0] Mg A=X[0f CHSHME
)é"fL:lE%tEl' %‘61 <Table 2>01|A‘|E MWC Ef%ilE &“XHEHE_‘I }_AIJE:‘ 11-18 611 x 4 98.6 | 11-53 320 x 2x2x4| 969
I} MWCe| THE HYI{ES SEH0| Jha YuEQl MR 488 229
o= 2RECZM £ ATME IVEEFHOR SHYE 1045 1119 SN X 12 x4 986 [1154| 312X l2ax2x4| 976
of EERAS (NoZ 22 MYBES Hlu ARt oY 244 235
Ct. 0|2 L 7|=EZY 1A| H|2010-0494%2| Transport pack- 11-20| 600 x 4 092 | 1155 | 399X |5 5y 4l o84
age sizes by modular coordination(KS T 1002)2| 2SS AmE 500 244
[e] Yo (] - & 1fal = =
O, <Table 3>9| T-118 LBNE(1,100x1,100mm) 7|F 6935 1121 80X | 5 4l 905 1188 | 390X |50y al 992
T3 T-124 mEIE(1,200x1,000mm) 7|&EQl 40F9| £ ZE 250 250
HEX|5=7} <Table 4>9 Z0| SA|0] SXELOf USS =l &= 576 x 300 x
11-22 4 | 996 | 11-57 2+3) x 4| 99.2
UYL SRlel FR moF CRR0| T2HE ABGE 523 200 |29
62.5%, =% 76.6%)st1 U= YoM X Hzfol Fehdg 1 576 x 293 x
oo Y58 TUE samEedt Wagy| geoict gne, |1 2er | 2X4) 94T g | 3x0W ) 999
YRS TMY($Z 91%, 28 7.4%)2 T2 A2l QICt
= ATE 9% £ TAN)S T2 ME0HD WU 1124 %20 % |2x 21000 | 1159 | 20X 2 x2x 4] 994
550 x 275 x
11-25) 20 | 2x 3| 998 | 11-60 | 0 4 x4 {1000
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550 x 275 x 12-1] 600 x |2 x 2+ 300 x [2x4+2
1126] 7% |2 x 41000 | 1161 | 0 4x5 | 1000 = | 200 o |1000[1235] °o0 o6 | 1000
550 x 275 x 12-1| 500 x 266 x
1127] 700" | 2x 51000 | 11-62| 505 | 4 x 445 | 983 o | a0 | 2x3[1000/1236 0% [3x6+4| 975
523 x 250 x 12-1| 500 x 250 x
1128 700" |2x 4| 996 [11-63| T % |2x3x4| 992 2| a0 | 2 x4 [1000/12:37| <, 4x5 |100.0
500 X 244 x 12-1| 500 x g 250 x
129 "5 [2x 4] 992 (1164 07 [2x3x4] 982 8 240 2x5 11000 12-38) 4x6 |100.0
12-1| 500 x |2 x 3 + 240 x
1130 590X |54l 900 | 1165 235X |oy3x4al o74 5 | o33 o e 1230 S0 5x5 |100.0
200 209
122| 500 x 200 x
11-31 4235" 2x4| 984 |11-66 22?;‘ 2x3x4| 967 0 | 200 | 2%x6 |1000/12:40 o, 5x6 11000
Average 99.5
488 x 229 x 2x3x
1132 "% |3 x4 | 982 |1167| o 975
471 x 225 x 2013 123 MASHARAE F7P|erERE FU-Q SRR
1133 "2 [2x4 | 078 1168 0K |2x3x4| %64 So| %24 SCj2 9510 ‘SLIZE AIAE EXF(KS T 0006)0f
T-1284(1,200%1,000mm) U 22 DIMEZ XJk 4™ DA
1134 VX 1354|976 [1169| 220X | 5x5 | 1000 T3 s Y 2F 158 r:“:, = =7t Hﬂ H°_’E'j |
209 220 SICED  WESICE  Q2|Llgbs 1995WEE T-11E  malE
458 x (1,100x1,100mm)2t AT +48 DAERZ X|Hs| AFRS| StoLt,
11-35) “3pp |2% 4| 969 Average 974 O/=-QF SOl 0| ARSI Qe T-128 MEES Zo| ALg
E2 Z%sh Zolch sHH Q=7 MWC AAO| HELlE TEIEES
T-128 22X DOEIEO|ZZ  <Table 3>° T-11& IEE
<Table 4> KS T 1002(1,200 x 1,000mm) (1,100x1,100mm) 695 717 CHAF T-11% D2 E0F OfL|at T-12
No. | L * W [Boxper| Ef. |\ | L xW | Boxper | Eff. d OEIEo CisiME S5 HMX|zES <Table 5> Z0| 24
| (mm) Layer | (%) : (mm) Layer (%) SESILCE.
12-1 112880" 1 1100.0|12-21 4;20" 4x2+2 990
<Table 5> Loading efficiency simulation results by block
192 1200 x 2 100.0 | 12-22 433 x 3x2+2| 961 pattern(1,100x1,100mm)
500 3% T11T T12 T
: -11 Type -12 Type
Length x Width |Load. Eff.
123 1200x 1 3 g9g|12:23] 40X | 3,3 | g9g No. d o Load. Eff. | Load. Eff
333 333 (mm) (%) 0 0
(%) (%)
124 122%%" 4 [100.0|12-24 4380" 4 +2x 31000 11-1 1,100x1,100 100.0 100.0
112 1,100 x 550 100.0 100.0 50.4
1200 x 400 x ‘
1251 500 5 ]100.012-25| oy 4x3 1000 11-3 1,100 x 366 99,8 99.8 67.1
11-4 1,100 x 275 100.0 100.0 75.6
126| 1000 x| 5 l4000/12-26] 490X |6+ 3x 31000
600 200 11-5 1,100 x 220 100.0 100.0 80.7
12-7 1%%%" 3 |100.0[12-27 32820" 2x5+3]| 988 11-6 733 x 366 88.7 66.5 67.1
00 5 11-7 711 x 388 91.2 45.6 69.0
X X
1281 300 4 ]100.0{12-28| "5y, 3x4 | 99 11-8 687 x 412 93.6 46.8 47.2
11-9 687 x 206 93.6 58.5 59.0
1000 x 333 x
129 5 [100.0(12-29 3x5 | 999
240 240 X 11-10 660 x 440 96.0 48.0 44.0
1%-1 102%% x| s 10001230 33136x 3x 4+ | 959 11-11 660 x 220 9.0 60.0 60.5
11-12 650 x 450 96.7 48.3 48.7
12-1| 600 x 333 x
y c0. | 2x2 [1000[1231] 5 3x6 | 999 11-13 650 x 225 96.7 48.3 60.9
11-14 641 x 458 97.1 48.5 48.9
12-1| 600 x 316 x
2 | 400 |2%3[1000112:32) o5, |4x3+3) 987 11-15 641 x 229 97.1 485 61.2
1%-1 ng3x 3x2 | 999 [12.33 32ng ax4 | 1000 11-16 628 x 471 97.8 48.9 493
11-17 628 x 235 97.6 48.8 61.5
131'1 6220" 4x 2 [100.0]12-34 3223" 3x4+5]| 990 118 | 611 x 488 98.6 493 497
11-19 611 x 244 98.6 49.3 49.7
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11-20 600 x 500 99.2 496 100.0 11-66 229 x 213 96.7 80.6 81.3
11-21 600 x 250 99.2 496 100.0 11-67 229 x 206 97.5 78.0 786
11-22 576 x 523 99.6 49.8 50.2 11-68 225 x 216 96.4 80.3 81.0
11-23 576 x 261 99.4 497 752 11-69 220 x 220 100.0 100.0 80.7
11-24 550 x 550 100.0 100.0 50.4 Average(%) 97.4 75.2 747
11-25 550 x 366 99.8 99.8 67.1
11-26 550 x 275 100.0 100.0 75.6 <Table 5>0|A 69E 2 7|5 SEXI|HAO| MI|SS Al
1127 550 x 220 100.0 100.0 80.7 Yol ZIt T11Eo| B TWF 752%=2 LIEFon, T-1289]
11-28 523 x 288 99.6 747 75.3 42 "D HM=80| 747%Q o2 ENMEIQICE OS2
o e |mr | e || Tme L2 weimvdonn w ez 22
11-30 500 x 200 99.2 82.6 100.0 12".1;}‘1%'; Al ET ax%“%ﬂ%gé‘i E_‘<T§E EG>ET7;:E}. M =T
11-31 488 x 305 98.4 738 744
1-32 488 x 203 98.2 819 82.6 <Table 6> Loading efficiency simulation results by block
11-33 471 x 314 97.8 733 739 pattern(1,200x1,000mm)
11-34 | 471 x 209 97.6 814 820 Length x | | . |T-11 Type Load.|T-12 Type Load.
11-35 458 x 320 96.9 727 733 No. Width Eft (%) Eft Ef
11-36 458 x 213 96.7 80.6 81.3 (i) (22 22
137 450 x 325 P 25 31 12-1 | 1,200x1,000 | 100.0 100.0
11-38 450 x 216 96.4 80.3 81.0 122 | 1,200 x 500 | 100.0 1000
11-39 440 x 330 96.0 72.0 726 123 | 1,200 x 333 | 99.9 999
11-40 440 x 220 96.0 80.0 80.7 12-4 | 1,200 x 250 | 100.0 1000
11-41 | 412 x 343 934 70.1 70.7 12:5 | 1200 x 200 | 100.0 100.0
11-42 412 x 275 936 74.9 755 12-6 | 1,000 x 600 | 100.0 496 100.0
11-43 412 x 229 936 62.4 786 12-7_| 1,000 x 400 | 100.0 661 1000
11-44 388 x 355 91.1 68.3 68.9 12-8 | 1,000 x 300 | 100.0 44 1000
1145 388 x 237 912 P 920 12-9 | 1,000 x 240 | 100.0 79.3 100.0
1146 366 x 366 996 996 o 12-10 | 1,000 x 200 | 100.0 82.6 100.0
e 366 x 275 998 998 55 12-11 | 600 x 500 | 100.0 496 100.0
1148 366 x 244 959 P 593 12-12 | 600 x 400 | 100.0 39.7 80.0
1149 | 366 x 220 99.8 99.8 80.5 1213 | 600 x 333 | 99.9 49.5 99.9
11-50 | 343 x 206 93.4 87.6 707 12-14 | 600 x 250 | 1000 49.6 1000
11-51 330 x 220 96.0 90.0 90.7 1215 | 600 x 200 | 1000 496 1000
11-52 325 x 225 96.7 725 914 1216 | 500 x 400 | 1000 661 1000
153 320 x 229 959 — 916 12-17 | 500 x 300 | 100.0 74.4 100.0
14 314 x 235 976 — 922 12-18 | 500 x 240 | 100.0 79.3 100.0
15 305 x 244 984 738 2aa 12419 | 500 x 233 | 97.1 77.0 97.1
156 300 x 250 992 Taa 1000 1220 | 500 x 200 | 100.0 82.6 100.0
11-57 | 300 x 200 99.2 74.4 90.0 1221 | 475x 250 | 990 785 79.2
1158 | 293 x 220 95.9 79.9 85.9 1222 | 433x333 | 91 AL 721
11-59 288 x 261 99.4 745 752 1223 | 400 x 333 | 999 66.0 999
11-60 275 x 275 100.0 100.0 756 1224 | 400 x 300 | 1000 595 900
161 775 x 220 1000 1000 507 1225 | 400 x 250 | 100.0 66.1 100.0
162 775 x 206 983 936 55 1226 | 400 x 200 | 100.0 66.1 100.0
11-63 250 x 200 99.2 82.6 100.0 12-27 | 380 x 240 | 988 603 912
164 24 x 203 982 819 826 1228 | 333 x 300 | 99.9 743 99.9
11-65 235 x 209 974 81.2 81.9 12:29 | 333 x 240 | 999 793 99.9
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5HH <Table 5> S¢f T-1¥ MEQ| XjBe AlIEH 0N
12-30 333 x 216 95.9 89.2 89.9 == =_° N - iy =
. 20 S5 HMIECEMN 90.0%0|4e HMilgsE2 LIEffLD
12-31 333 x 200 99.9 88.1 99.9 Ol EETZAL <Table 7>1} 20| 17E9| 7240l 7oz HAc|
12-32 316 x 250 98.7 78.3 79.0 QILCH
12-33 300 x 250 100.0 744 100.0
12-34 300 x 233 99.0 69.3 93.2 <Table 7> Standard dimension for block pattern of T-11 pallet system
12-35 300 x 200 | 100.0 74.4 90.0 (loading efficiency of over 90.0%)
12-36 266 x 200 97.5 87.9 88.7 Block Length Block
Length x Width Pattern h Pattern
12-37 250 x 240 100.0 79.3 100.0 No. (mm) Load. Eff. No. \(l:/':it]l; Load. Eff.
12-38 | 250 x 200 | 100.0 82.6 100.0 (%) (%)
12-39 240 x 200 100.0 79.3 100.0 11-1 1,100x1,100 100.0 |[11-46| 366 x 366 99.6
1240 | 200 x 200 | 100.0 526 100.0 112 | 1,100 x 550 100.0 [11-47| 366 x 275 | 99.8
Average(%) 99.5 70.8 96.2 11-3 1,100 x 366 99.8 11-49| 366 x 220 99.8
11-4 1,100 x 275 100.0 [11-51| 330 x 220 90.0
11-5 1,100 x 220 100.0 |[11-60| 275 x 275 | 100.0
12| <Table 6>0fl A KS T 1002(1,200x1,000mm)0f| Lt} = 1124 | 550 x 550 1000 |11-61] 275 x 220 | 100.0
Eo) 2 3t 22X RYHIAl MRS g N Z
4TO1C1’:an|ﬁL7?2" EEH;@O - S@XH?& +4_'0|XH73405 :';f;"(i_ig :fo 1125|550 x 366 99.8 | 11-62] 275 x 206 | 936
-Mz2 8+ S /U.6% , 1F1282] 8+ 598 Sm
520| 96.2%01 o= LIERICY 11-26 550 x 275 100.0 [11-69| 220 x 220 | 100.0
11-27 550 x 220 100.0 Average(%) 99.0
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<Figure 4> Block pattern images of T-11 and T-12 pallet systems

TE MR =S 90.0%0) OIXX| Rt FHS FRF STof
N 2840| HOjTICtD LD K472S MO Hijm
20| 37| ¥HE ZYEFAHOR YUASAR MHST(Lee
and Jung, 2009)Z 0] ofsf 90.0% OJ&fo| FH2 Feo| oA
THOR 288 Ok 0|9} B <Table 6>8 S3f T-128 1t
HEo| HMijng AIBH0IN A1 22 HMHOZ 90.0%0|
Ao| Mijngel EEFHLS <Table 81 20| 3559 A2l
o= gl

<Table 8> Standard dimension for block pattern of T-12 pallet system
(loading efficiency of over 90.0%)

Block Lenath x Block
No. | Length x Width | Pattern |\ W%th Pattern
’ (mm) Load. Eff. ’ (mm) Load. Eff.

(%)
121 1,200x1,000 100.0 |12-20
12-2 1,200 x 500 100.0 |12-23
12-3 1,200 x 333 99.9 12-24
12-4 1,200 x 250 100.0 |12-25
12-5 1,200 x 200 100.0 |12-26
12-6 1,000 x 600 100.0 |12-27
12-7 1,000 x 400 100.0 | 12-28
12-8 1,000 x 300 100.0 |12-29
12-9 1,000 x 240 100.0 |12-30
12-10 | 1,000 x 200 100.0 |12-31

(%)
500 x 200 100.0
400 x 333 99.9
400 x 300 90.0
400 x 250 100.0
400 x 200 100.0
380 x 240 91.2
333 x 300 99.9
333 x 240 99.9
333 x 216 89.9
333 x 200 99.9

12-11 600 x 500 100.0 |12-33| 300 x 250 100.0
12-13 600 x 333 99.9 12-34 | 300 x 233 93.2
12-14 600 x 250 100.0 |12-35| 300 x 200 90.0
12-15 600 x 200 100.0 |12-37| 250 x 240 100.0
12-16 500 x 400 100.0 |12-38| 250 x 200 100.0
12-17 500 x 300 100.0 |12-39| 240 x 200 100.0
12-18 500 x 240 100.0 |12-40| 200 x 200 100.0
12-19 500 x 233 97.1 Average(%) 98.6
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<Table 5>2} <Table 6>°| 2MANE Ed| KS T 10020| Sx|
g 10450 BEFH 5 22 MUHH 7Y Al ZRX4E £
gotR| @2 MEOIM TA1E U TA28 IRIE HAneS
900%0IMO2 SAIO| BYAZ 2 Y= AL <Table 90t 2
0] 159| FZHO2 HOlE|Yon], HXES AIBHO|H A} T-11
S OFEIE 90.0%2 T-12Y HIEIE 90.7%91 Ao 2 oI QUCt

<Table 9> Standard dimension for block pattern that can be
commonly applied to both T-11 and T-12 pallet systems

T-11 Type Load. T-12 Type Load.
N Length x Width Eff.(%) Eff.(%)
o (mm)
Block pattern Block pattern
11-51 330 x 220 90.0 90.7

O AL EWIX| G L4, <Table 5> 5! <Table
6>0| EEFHO| Cholol THA|S MESt Al T8I T128
THE MBS SAI0| SMAPZ|TN S2HOZ0 HIYIHS
TAHOF B AP <Table 10>Th Zo| 12 U 1/3 A L&A
EYE 402 HE P Al 40T %2 Horst,

28 FYE ofLet F7Hy

EE Aoz JAMECHH EF 2!
o=z YME = e SEEQl HIES ZAATF|= SAI0 DHEO
Mol 2% Za23l0| 7|0fg = e IHF|HoZ RZ|ojd E

—
S}of|
UZ 20|7| M= O|LCt.

o AHHE Sl AmHE Zut mESIE XtN=0| £ DHEE M|
MH=0l= M=EYA AARl XpS2HED Rack =0|E 1
2,350mm O|ZtOZ APME|D QUAon, MWC LHEOS| ZHL OjEt
Lfol Xt Rack =O0|E BErFSI HEIE XA TA=O|
1,500mm O|Pte 2 APESHD QUR/UCL M2t DHRIE T MX| T
(LP)e} THEE =3 mElE X A |=0|(Loading Height)= 36
5 BT Jopxl Aoz LIEHGen, IEIE & Box =2ZHB/P)2
Yo 1258A0|M G8HIAR ZAE|QCH, THEIE HAEI|E M|
BE(%)S H 86.8%0|A 78.6%Z 8.2% KXdlEl ZHOZ =olg]
QUCh DHEHE MY E A= LHNELE F&E 4% A
2 740 M2 Hijgg 7t d=ot HMIIiEO| AR X T
MWCE HEY 42 EE S5d2 MMEHe=2 41
= Ao=2 EME|UCE oHH 2 HEYMESREH HEX10 U
= MWC LY TIE MImiH2 ofH Fao| HMIYIiHQIX| mefgt
o7t A%en, O|F s = CHEXEQI MWC 32 2HESH0]

A
ZARGH 2ot 25Y0| 70.0%2 7+ =2 HIEYE =AY 5+

<Table 10> Proposed dimension for block pattern that can be commonly applied to both T-11 and T-12 pallet systems

Block Pattern Load. Block Pattern Load.
No. Size L‘\*,U?(::‘h X Eff.(%) \o. Size Length x Width Eff.(%)
Subdivision (mm) Subdivision (mm)

T-11 T-12 T-11 T-12
11-51 1 330 x 220 90.0 90.7 11-54 12 157 x 117.5 96.0 92.2
11-5 12 550 x 110 100.0 90.7 11-69 12 110 x 110 100.0 90.7
11-10 12 330 x 220 90.0 90.7 11-25 13 183.3 x 122 99.8 89.5
11-11 12 330 x 110 90.0 90.7 11-26 13 183.3 x 91.7 91.7 91.0
11-27 12 275 x 110 100.0 90.7 11-39 13 146.7 x 110 93.4 96.8
11-40 12 220 x 110 100.0 90.7 11-49 13 122 x 73.3 99.8 95.4
11-49 12 183 x 110 99.8 90.6 11-69 13 73.3 x 73.3 99.9 93.1

6. ZE U AN

MIA Zc MWCQI AAL= 1998E =Lfjof Z=3 104 oy =
Mg QX¥ienl, MWC BALZt 2010, MWC CAZt 2012
0150 CHEE &EFS M TOisIHM T LoIFo| EF 7
2ot = (Yol tE o 19SS AHSStD ACE MWCOA
= IEE BRIZ HSS2 TA-EOISH, 2H|X= Jol= HMES
O B2 82z 20~30% Mt A0 o047t 7HsSt== O
Fz2 HMZ0 RRP HAlZ =5t A=H, MWCe| E4&
A5t Display Ready Package 24191 Outer Box®d RRP7t CHE
= AF8E2 QUCE & AF0|M= MWC2| RRPZ Qloh +=o¥=
o oA DEE HMijes M1E Q3 MImEE MijesS &
Mt MWCOM {25t Q= HEIE 9 ZEmE 28 oEE
H2do| HAE 5= A= BEEAAS A0 BESE ST M=
2 gy dots RMOLIX} SIRICE MWCOIA M=t Rl
7182l HEfQl RRP7} HiSIEQ| Fetdntk| SdAlZ &= U

=

o, HEH 16.0%, 7|Ef 11.5%, EEH 2.7% =02 LIEFLCY
MWCo| mEIE MIYI{EO| SEX LA FHOE EREOCZMN
SBEERZECE SME 104F9| EERZEES Moz ZEXK
HiAlo| MIIE S H|m £MIFCE KS T 1002(1,100x1,100mm)
69% 114 e 2MZ0 E5d MMIESEMN 90.0%0[42| X
IHEE8S LIEMD e BEERLEE2 1730 Ae2 BAMLlon,
HMMEE "o 99.0%2 LIEfGCE T-12H LOiSIEQ| Migs AlE
Bo|M Znt 228 MIJIEHOZ 90.0%0|A°| MAZEQ B
42 3632 14z FMEIQICHED HMIH=E 98.6%). [MEtA
T-1M1Y DEE 28 74 Al 7 HIEE 99.0%02 1759 B
FEHAZ AFESHD, T12d DEIE 2829 +4 Alo|l= o HX)
BE 98.6%Q! 3589 HFETZ0| HF0AM HEET HMEL|V|E
X|Qtst= HIO|CH

T-118 ol T-128 OEIE AXZES 90.0%0|A0Z ZA|0]
SEAA|Z! 4 Q= S KS T 1002(1,100x1,100mm) SAHS
51H10] 330x220mm¢Ql HOZ BOIL|Qon, SLIZEA|AH EX|
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