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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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<Figure 1> Outer Box—type RRP loading pattern case
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Source: KOTRA Global Window (2012).
<Figure 2> Status of pallet unit display/sales in MWC
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| Research background and methodology |
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| Investigation of pallet loading patterns by MWC |
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<Figure 3> Research flow diagram
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<Table 1> Pallet loading information of the Manufacture's A

Box size (mm) General Loading Information Loading Information for
No. MWC
A B © Eff. L.H. Loading Eff. L.H. Loading
w| o @ | BEYEIBE T @ | em) | Pagem | PE[LEBE @ | @m) Taitiom
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 78.1 1,410 Block
4 | 215 260 215 20 10 200 92.4 2,300 Block 20 6 120 92.4 1,440 Block
5| 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 72.4 2,150 Pinwheel 8 5 40 72.4 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 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
241 550 440 210 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
271 570 260 236 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
291 370 260 256 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 11 10 125 86.8 2,222 11 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

4.2. MWCO| mtHE MXYIfE SshxA} U 2M A, ZA|ZH2 20153 4F1L0|M 20153 4F3UNK| 327t
TIHE|RACE =AML 5!’3“*-5—% °H A EOiZH O|F X2
MZEYUH AALC| AL <Table 1>1F 20| YHtHECR QLEL ple TIGQHro] 10H0| fIXot DEERS HYS2 JABIRIS
mjo| MIYMED MWC HES o3t MIYmEo] ¥E AAga 9 O, EfMEd =xE DEIEQ; mEE H..'_‘S— tS 289510 ge=2
22 #oIEt & QUIOL} £Ote LEQINZEE YEL D 9= SHATV|E FII0H IEHO| TEIE W AEZ 7Y 9L MR A
MWC L oEE X*IHuHE1° o 2340 X-IIH_UHE-|O|x| morst m Ef= A <SHACE OF22| fHOoje| XM= QIsH AL FA|Q] Hmtsl
Q7 gigion, o8 9Bl = ClEMel Mwe sRg wee = BN JIE 8 30| 138 FW0 NAjIjEe| fug P
<Table 2>9} 20| x)\re AA|SHACH EAICHALS MWC AAH QLR 57| ojH{2 mEEO| CHsHAM = ZAICHAOIA H2ISHIACE.

)2 MWC BAHTEHE) S MWC CAEHE)E tdez HAlR
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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 o
. | Block | Brick |Pinwheel B B | BEE g b W e e | T
MWC name | Division pattern|pattern| pattern Others | Total (mm) Layer (%) (mm) Layer (%)
Yangjae Quantity | 557 195 1 85 838 1100 x 458 x
Branch | 66.5%|23.3% | 0.1% | 10.1% | 100% SRR B i S S
ercentage 0% 0% 1% 1% o
A Company) 11-2| 10O X1 5 11000 11-37] 20X | 2 x4 | 967
Guseong | Quantity | 237 | 20 13 50 | 320 550 : 325 :
Branch
(B Company)| Percentage | 74.0% | 6.0% | 4.0% | 16.0% |100% 11-3 1130606X 3 | 99.8 |11-38 42(1)6}( 3x4 | 964
Geumcheon | Quantity | 383 | 61 31 60 | 535 1100 x ol 440 x
mehe 1-4| "y 4 |100.0 1139 "L 2x4 | 96.0
(C Company) Percentage | 72.0%| 11.0% | 6.0% 11.0% | 100% 1100 x 140 x 3.
11-5 5 |100.0|11-40 96.0
ot Quantity | 1177 | 276 45 195 | 1693 220 220 2x5+2
ota
Percentage |70.0%| 16.0% | 2.7% | 11.5% |100% 11-6 7;26X 4 | 887 |11-11 4§i3X 2 x4 | 934
7+ B e G E{2 7 Y\ ES| 4o o 7| Tl x - 412 x
2k MWCH DIIE RIQIIES RAFZD} AAF URHEO| A 2 11-7| fooe 4|91z 11—z T2F |2 x 442 | 936
£d 66.5%, HEY 23.3%, HEH 0.1%, 7|Ef 10.1%=2 LIEFSE e "D
o, BA THEQ AP E2Y 74.0%, HEY 6.0% HEY 11-8] PN | 4936 |11-43) T 0% | 3x 4| 936
4.0%, 7|Et 16.0%2 LIEISLCE CAt 2T 42 =25 72.0%, e 358
HEY 11.09%, HEY 6.0%2 TALQCH MyHoz: 22Y 11-9 206X 2x 4| 93.6 |11-44 355X 2x4 | 911
0] 70.0%2 7IY =2 H89 ZHoz EMrgon HEY
16.0%, 7|Et 11.5%, TEH 2.7% «O=2 LIEFCH AAF YRYFO| 11-10 622(;( 4| 96.0 [11-45 3§§7X 3x4 | 912
EfALO] H|o HEY 23.3%2 HEY Ed 16.0%0] Hls] =2 tt
o EHEHe 0192 IS B 2.7%00 H8| Y2 242 BAF 7 11-11 GSgox 5 | 96.0 |11-46 3§S6X 3x3 | 996
AED CAF FHEEO| T-11¥ LIEE A8 U= BHH AAL
ATEES T-12F" EX THEE AHEst 7| IEQ HezE & l—12| 659 x 1 4 | 967 |11-47| 366 % 3x4 | 998
ME|QUCE &2 FAIOIM 7|l THEIS EtN|ZED SX|E M=} 150 275
OIHEE Hl 372 &8%t0 Fo2 ZHAV|E F7tet mjHol o} 11-13| 650 x 4 96.7 [11-4g| 966 x |3X4FLIX3| o o
HE U AZS 7|9 LHLE M ME|TL oftl 5 E20| 7|2 225 244 4
HH%%{M(KS T OEOI)QE =707 gz EH EJ_L% o|n|siH, o 11-14 62;8X 4 97.1 |111-49 SESOX 3x 4 99.8
2% EE HEF0| 7t5 YR MEfLS 2ol = URACE
641 x 343 x
11-15 2x 4| 97.1 |11-50 2x2x4 934
4.3. 77t BERE 7| SSANEAS] MijzE Hln 229 206
11-16 6i§1X 4 | 978 |11-51 SSSOX 2x2x4| 96.0
?/9| <Table 1>1t <Table 2>5 Sl HA M= & FEAEO
M AMBE|D Qe TEE MIYIjEY MijZee H|me =oton, 1n-17| OZ8 X 2 x 4| 076 11-52| 20X |2 x2x 4| 967
MWCOAE O ol Mxjgtrlo] MzEd JUeX|f CHsiM=
HHEJACH E35| <Table 2>0M= MWC IHEIE HI|IEH ZAHE 1-18) S x 1l gg l11-53 320X 1o L9 14l 96.9
o MWCe| TEIE MIIEHS S2Ho| Y YHEOl HMIYQH 488 229
= 5 ] = =
oz BERECEN 2 AFRNANE J/EEFHLE SHME 1043 11-19 611 x 2 x4 986 |11-54 314 x 2x 2 x4 97.6
o EEHAHS [MCZ 22y MXzgS H|ln EAMstnxt &gl 244 235
2 ol =HFZ=2 1 — [=Xe] —
CF. OIS #Ish 7ISHEH 1A F|2010-0494=2] Transport pack 20| O0 X |4 |99 11-s5) P00 X 2o x 4| o84
age sizes by modular coordination(KS T 1002)2| |2 AMHE 5
oo ol T—114 mEIE = o=
%eH, <Table 3>9| T-119% MEE(1,100x1,100mm) 7|F 695 ezl B0 x |5 g9 li1-s6l 390X |y 9y 4l 992
243t T-12% TFIE(1,200x1,000mm) 7|EQl 4059 +4 =a 250 250
HLYK|3T7F <Table 4>2F 20| SA|M SHE JASS = 5 576 x 300 x
QoTH Ca|Lfplo] 2R MO ES0| To1o8S AIR(AE -2 °, 4] 99.6 |11-57| 70 % (2+3) x 4| 99.2
62.5%, =Y 76.6%)5t1 AUes HHOAM IH Hefel HEHdE 1 576 x 293 x
B YmA£E DRIE S4BT} WaRy| (2ol Hns, R U i R e B N e M
UE2 T-11™(TE 9.1%, =Y 74%)S TZE A8t QUCH
= ST b, T TAR)E F2 ALEL ATt 11-24 5220" 2 x 2/100.0 |11-59 2321" 2x2 x4 994
11-25 5;’26" 2 x 3] 99.8 |11-60 2535)( 4x4 |1000
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550 x 275 x 12-1] 600 x |2 x 2 + 300 x [2x4 +2
1-26] 702 12 x 4]100.0 [11-61| )0 4x5 |100.0 : 200 o |100.0]12-35| °,0 e |100.0
550 x 275 x 12-1] 500 x 266 x
1-27| %500 F |2 x 5]100.0 [11-62) "5 % |4 x 445 | 983 s 100 | 2x 3 |100.0]12=36] )0 % |3 x 6 + 4] 975
523 x 250 x 12-1] 500 x 250 x
1-28] Po0. 12 x 4] 996 [11-63] 700 % |2 x 3 x 4| 99.2 2 00 | 2 x4 10001237 /) 4x5 [100.0
500 x 244 x 12-1| 500 x » 250 x
1-29) Vo0 % |2 x 4] 99.2 |11-64] 7,00 |2 x 3 x 4| 98.2 g | 949 | 2 x5 [100.0/12=38) 4x6 |100.0
12-1] 500 x |2 x 3 + 240 x
1n-30| °00 % |3 x 4| 99.2 [11-65] “oo ¥ |2 x 3x 4| 974 9 | 233 1| 912 Ty 5 x5 11000
12-2| 500 x 200 x
11-31 423'5’( 2 x 4| 984 |11-66 nggx 2x 3 x4 967 o | 200 | 2x6 [100.0/12=40| "5, 5x 6 1100.0
Average 99.5
488 x 229 x 2x 3X
u-2| "% |3 x 4] 98.2 |11-67) "0 1 97.5
471 x 295 x 2018'3 12% H% "XFOJ':’ ‘-'_1l7f7|E -7'._3'0.54% Lo 25F
471 x 220 x T 1295(1,200X1,000m ) %'EF #8% nf EE FIRH 7™ 1A
11-34 209 3x 4| 97.6 |11-69 290 5x5 100.0 SICtD  2rEect  QE|LEk= 1995EHEE  T-11Y"  TDEIE
458 x (1,100%1,100mm) Tt Lot =S8 LHEZ X AtESf 2oLt
11-35 390 2 x4 96.9 Average 97.4 Dl% OE_-| I:O"A-I Dl-ol Al__g_—'—l_—l o||_ T- 1204 J—'—}‘;ﬂE; 7E|.O| Al__g_
EE ZAYSH Zo|Ch $HH 2[FAH MWC AAMY HEE|E= IEIES
T-128¢ S| I}EIEOZEZ <Table 3>9 T-11" IEIE
<Table 4> KS T 1002(1,200 x 1,000mm) (1,100x1,100mm) 69F 714 CHet T-11% MBIEMDE OfL|2t T-12
No. | L * W [Box per| Eff. | | L x W | Boxper | Eif. g DEIE CfsfME 258 HIEE8S <Table 5> 20| 24
O | (mm) | Layer | (%) % | (mm) Layer (%) SIS,
12-1 1?880X 1 ]100.0]12-21 4;20)( 4x2+ 2] 99.0
<Table 5> Loading efficiency simulation results by block
12-2 1250000X 2 1100.0]12-22 4§§3X 3x2+ 2| 96.1 pattern(1,100x1,100mm)
. T—11 Type | T—12 Type
1o—g| 2200 x| g )99 g |19—gg| 400 x 3x3 | 999 No, | Leneth x Width (Load. BEf.| 5 o mee™ | [ oo Ber.
333 333 (mm) (%)
(%) (%)
12-4 12205%X 4 1100.0/12-24 4380X 4 + 2 x 3/100.0 11-1 1,100x1,100 100.0 100.0
11-2 1,100 x 550 100.0 100.0 50.4
1200 x 400 x i i : i
1251 500 5 100.012=25) "0 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, 1090 x| 9 100.0l12-26] 4%° X |6 + 3 x 3]100.0 X
600 200 11-5 1,100 x 220 100.0 100.0 80.7
12-7 10400%x 3 |100.0]12-27 SSSOX 2 x5+ 3] 98.8 11-6 733 x 366 88.7 66.5 67.1
000 55 11-7 711 x 388 91.2 45.6 69.0
X X
128 a9 4 |100.012=28| "4, 3x 4 1999 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
12— 100.0|12—2 .
I 940 o 00.0 9 o0 3x5 1999 11-10 660 x 440 96.0 48.0 44.0
12(;1 10200%x 6 1100.0l12-3 3§f6x 34 +4] 959 11-11 660 x 220 96.0 60.0 60.5
11-12 650 x 450 96.7 48.3 48.7
12-1] 600 x 333 x
] 00 | 2 X2 |100.0[12-31] 0 3x6 | 999 11-13 650 x 225 96.7 48.3 60.9
11-14 641 x 458 97.1 485 48.9
12-1] 600 x 316 x : : :
9 | 400 | 213 |100.0]12782 “o5,m 4 x 34 3) 987 11-15| 641 x 229 97.1 485 61.2
123—1 Ggggx 332 | 99.9 |12-33 3Sgox tx4 1000 11-16 628 x 471 97.8 48.9 49.3
11-17 628 x 235 97.6 48.8 61.5
124‘1 62(5)(;( 4x 2 100.0/12—34 3Sg3x 3x4+5 990 11-18 611 x 488 98.6 49.3 49.7
11-19 611 x 244 98.6 49.3 49.7
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11-20 600 x 500 99.2 49.6 100.0 11-66 229 x 213 96.7 80.6 81.3
11-21 600 x 250 99.2 49.6 100.0 11-67 229 x 206 97.5 78.0 78.6
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 49.7 75.2 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 74.7
11-25 550 x 366 99.8 99.8 67.1
11-26 550 x 275 100.0 100.0 75.6 <Table 5>0M 69F 114 7|1E SSHMLAS Mg E AlE
11-27 550 x 220 100.0 100.0 80.7 gold Z1F T-11H"e| 42 "o 75.2%2 LIEISCH, T-12&9|
11-28 | 523 x 288 99.6 74.7 75.3 B¢ Bo HMEEO0| 7479 A= -5;:—15|9i':f- CHE2
o 2| 40=0| =
S L T . 100 HrjAlol Hrjsg SAZIE <Table 6> 2T
11-31 488 x 305 98.4 73.8 74.4
11-32 488 x 203 98.2 81.9 82.6 <Table 6> Loading efficiency simulation results by block
11-33 471 x 314 97.8 73.3 73.9 pattern(1,200x1,000mm)
11—34 471 x 209 97.6 81.4 82.0 Length X Load T—11 Type Load.|T—12 Type Load.
11-35 458 x 320 96.9 72.7 73.3 No. \(Alflﬁl; BEf.(%) f){;ofj 555
11-36 458 x 213 96.7 80.6 81.3
11-37 450 x 325 96.7 72.5 73.1 12—1 | 1,200x1,000 | 100.0 100.0
11-38 450 x 216 96.4 80.3 81.0 1272 | 1,200 x 500 | 100.0 100.0
11-39 440 x 330 96.0 72.0 72.6 1273 | 1,200 x 333 | 99.9 99.9
11-40 440 x 220 96.0 80.0 80.7 1274 | 1,200 x 250 | 100.0 100.0
11-41 412 x 343 93.4 70.1 70.7 1275 | 1,200 x 200 | 100.0 100.0
T1—12 112 % 275 936 19 P 12—6 | 1,000 x 600 | 100.0 49.6 100.0
1—13 112 x 229 93.6 5oa 50 12-7 | 1,000 x 400 | 100.0 66.1 100.0
—aa 358 x 355 911 633 P 12-8 | 1,000 x 300 | 100.0 74.4 100.0
115 358 x 237 912 50.8 92.0 12-9 | 1,000 x 240 | 100.0 79.3 100.0
=10 366 % 360 99.6 99.6 570 12-10 | 1,000 x 200 | 100.0 82.6 100.0
=17 366 x 275 90.8 9.8 g 12-11 | 600 x 500 | 100.0 49.6 100.0
=18 306 x 244 950 5.6 503 12-12 | 600 x 400 | 100.0 39.7 80.0
11-49 366 x 220 99.8 99.8 80.5 12713 | 600 x 333 | 99.9 495 99.9
1=50 313 x 200 934 976 707 12-14 | 600 x 250 | 100.0 49.6 100.0
-1 330 x 290 96.0 90.0 907 12-15 | 600 x 200 | 100.0 49.6 100.0
= 395 % 295 96,7 795 o911 12-16 | 500 x 400 | 100.0 66.1 100.0
-3 320 x 299 96.9 797 s 12-17 | 500 x 300 | 100.0 74.4 100.0
11-54 314 x 235 97.6 73.2 92.2 12718 | 500 x 240 | 100.0 9.3 100.0
11-55 305 x 244 98.4 73.8 74.4 12719 | 500 x 233 | 97.1 70 971
11-56 300 x 250 99.2 74.4 100.0 12720 | 500 x 200 | 100.0 826 100.0
11-57 300 x 200 99.2 74.4 90.0 12721 | 475 x 250 | 99.0 785 9.2
11-58 293 x 220 95.9 79.9 85.9 12722 | 433 x 333 | 96.1 L5 721
11-59 288 x 261 99.4 74.5 75.2 12723 | 400 x 333 | 99.9 66.0 99.9
11-60 275 x 275 100.0 100.0 75.6 12724 | 400 x 300 | 100.0 295 90.0
11-61 275 x 220 100.0 100.0 80.7 12725 | 400 x 250 | 100.0 66.1 100.0
=62 975 % 200 9.3 93.6 P 12-26 | 400 x 200 | 100.0 66.1 100.0
11-63 250 x 200 99.2 82.6 100.0 12727 | 380 x 240 | 9838 60.3 gL
11-64 244 x 203 98.2 81.9 82.6 12728 | 333 x 300 | 99.9 43 99.9
11-65| 235 x 209 97.4 81.2 81.9 12-29 | 333 x 240 | 99.9 79.8 99.9
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SHH <Table 5>5 & T-11¥ TBIES| MMz g AlE2o|M
12-30 | 333 x 216 | 95.9 89.2 89.9 ol SEa MNHOZM 90 0%0[AC FMAESS LIEHiD
12731 | 333 x 200 | 99.9 881 99.9 ols EETAE <Table 7>1 20| 1752 72 A2 24|
12-32 | 316 x 250 | 98.7 78.3 79.0 Lk,
12-33 | 300 x 250 | 100.0 74.4 100.0
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 x | Block
Length x Width Pattern : Pattern
12-37 | 250 x 240 | 100.0 79.3 100.0 No. () Losd. Eif. | NO- Xﬁ})l Lol T
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
Average(%) 99.5 708 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
o ol
;Igl <T;ble 6E>£>1IA1 ESET;;)(LZFSQ%(;X&OSOT@?IO'—fj—f o 11-24] 550 x 550 100.0  |11-61| 275 x 220 | 100.0
w02l ﬁlﬁoiol ool SEAMES A HREO slEelold 2 11-25/ 550 x 366 99.8 [11-62/ 275 x 206| 93.6
T-119S) 89 Bat 70.8%0|0, T-1299] &9 259 8= A 11-26] 550 x 275 100.0  [11-69] 220 x 220 | 100.0
280| 96.2%21 HOZ LIEtHLE = ' = ‘
11-27| 550 x 220 100.0 Average(%) 99.0
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n

= HELCHO|Y H5He| ™20| MWCOHAM T BHAEl Zit2tn & 5=
QUCH O|E dtFSHY| o 2 AFoMs TGE mEE XXy E
Dk Bigo| B 22 HAIQl A0 AEo| HMEHO| nAZ o

2 = Qe IEIE MIYI{EISZ <Figure 4>5 CHE
HOl R0l E5Y MMIHOZE OfAISIRICE

13500

<Figure 4> Block pattern images of T—11 and T—12 pallet systems

oHEIE MIZEE 90.0%0] O/XX| £ot= 42 dNE F5Ho
A B2E8d0| EoTICtn mESID X=ndE HEFHSI Mz
20| IA M= ZFBRFAZOE IYHEAHSIRAE HMHAHT(Lee
and Jung, 2009) A0 2|8 90.0% O|AQ| FZE HMeHMo| =
HASZ 2ok Z{0|Ct 0|2t B <Table 6>2 Solf T—12¥ If
HEo| Mijgg AlEfold ZAu 25d MXWESZ 90.0%0|
Mo MIYEEQ BT Y2 <Table 8>1 20| 3552 742 A
o=z BEMEALCE

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

; Block Ll 52 Block
No. Length x Width | Pattern No. Widih Pattern
(mm) Load. Eff. (mm) Load. Eff.

(%) (%)

12—-1 1,200x1,000 100.0 [12—20| 500 x 200 100.0
12—-2 1,200 x 500 100.0 (12—23| 400 x 333 99.9
12-3 1,200 x 333 99.9 12—24| 400 x 300 90.0
12—4 1,200 x 250 100.0 |12—25| 400 x 250 100.0
12-5 1,200 x 200 100.0 [12—26| 400 x 200 100.0
12—6 1,000 x 600 100.0 [12—27| 380 x 240 91.2
12-7 1,000 x 400 100.0 (12—28| 333 x 300 99.9
12—-8 1,000 x 300 100.0 |12—29| 333 x 240 99.9
12—9 1,000 x 240 100.0 |12—-30| 333 x 216 89.9
12—10f 1,000 x 200 100.0 (12-31| 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>2| BMZNE Sl KS T 10020 SX
2l 10489 EEMA T 25 MAWE g Al ZEX|+E 2
SSIR] A2 MEHOIM T-11" % T-129 LIEIE MA=82
90.0%0|842 2 FSAI0| FeAIZ 5= U FE2 <Table 9>2+ &
O] 182 Ao 2L on, MMES AlZ20o|M Z1F T-11
& OHEIE 90.0%2F T—128 TEIE 90.7%9 Aoz =QIZ|QCt

<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.

No Length x Width Eff.(%) Eff.(%)
’ (mm)
Block pattern Block pattern
11-51| 330 x 220 90.0 90.7

2 EZK|4=0|H, <Table 5> A <Table
EXMK| ME23 Aot T-1180 T-12H
oEE MIEE8S SAI0 FAAZ|HA 2520 MIIES
TH8l0F & AR <Table 10>1F 20| 1/2 & 1/3 74 2LHX|
EZEE FHeZ ME T4 Al #Dg A2 Hotsiot

P

Aoz PHECH SRS TAHED ofL2t FIHE
ME = Q 2l ZANZ|E SAIOf OjEf
g 2230 7|0 = e W7|HSE xf2jojd E =+
0[7| [ Z20|LCt,

HA MWCe| HES 28t MMIE 74 dH2 MEYH AA
O AHE Sl AmE ZAnt mE XiHx0| =3t NEIE x|
M=ol HMZEYHM AAtel AEIHED Rack =0[E 18
2,350mm OJ2te 2 APFEE|D QJARUen, MWC HECl 42 OiF
Lol fIXIet Rack =O|E EtFste] HEIE HI HA| =0
1,500mm O|2te 2 APHsI QURALCE MEfA DEIE o MR Che
(L/p)2t Tt E w3t Ol E M| MM =0|(Loading Height)= 36
E5 25 UOtTl o2 LEtgon, TEIE o Box & (B/P)2
T 1258fA0A 68EIAR LALIROM NIHE HEI|E |
BE(%)2 W 86.8%0|M 78.6%2 8.2% MolE ZHo=Z =olg|
QUCt DEIE MAMIfEOY UME LEKECER FEE ZE2 A
E 2 M2 HMzEe 7MY =3 I EO| AFSE|UK|TE
MWCE HEY 22 UE=2 2539 MMuiHCE #+4E1
= Aoz EME|QCt $HH $E2 HEUNZEH HEED
= MWC W DHEIE MIjmiHe ofE | MAYIfHQIX| merst
Lt Ao, O|E 2lsf =W HEEQI MWC 3RS 2ES)

ZAfet 2t 289¥0| 70.0%2 7MY &2 HIEYE =g + AU

[o]
tu
Mo N

0
o
e

<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.

o | e | M| e ) s | Lot | B
Subdivision (mm) Subdivision (mm)

T-11 T-12 T-11 T-12
11-51 1 330 x 220 90.0 90.7 11-54 1/2 157 x 117.5 96.0 92.2
11-5 1/2 550 x 110 100.0 90.7 11-69 1/2 110 x 110 100.0 90.7
11-10 1/2 330 x 220 90.0 90.7 11-25 1/3 183.3 x 122 99.8 89.5
11-11 1/2 330 x 110 90.0 90.7 11-26 1/3 183.3 x 91.7 91.7 91.0
11-27 1/2 275 x 110 100.0 90.7 11-39 1/3 146.7 x 110 93.4 96.8
11-40 1/2 220 x 110 100.0 90.7 11-49 1/3 122 x 73.3 99.8 95.4
11-49 1/2 183 x 110 99.8 90.6 11-69 1/3 73.3 x 73.3 99.9 93.1

6. 22 X AAFE

MA =cf MWCO! AAME 1998 ZLUjjof FIEs) 10 O] =
He QXRel, MWC BAZE 20104, MWC CARZF 20124 5
O|E0] CHEY H4E2 WA EOfstEA &0H SoI™o| EF 7|
A0t o= 7|¥el i &0 DMEES HEstn Ut MWCO|A
£ TEE S22 NES MA|-EOistH, AHXE Yot HES
O B2 2R 20~30% XNEHTH 7tA4o| FO047t 7tsSt=E Of
2EO| HEO RRP #A2 =ty e, MWCel E4S
A8} Display Ready Package "9l Outer Box® RRPZF Of
2 ArgE1 UCH 2 HAFoME MWCe| RRPZ Qlgh 4=9l%
ot A oHEIE MIjEs MIUE ol HMmEY Mizes
M| MWCOIAM Mzstn Qe DiEE 9 XIGDE 2 mel
Hotdo| Mg = e EEFHE Mot EESIE St HA
& Shab oks mMBITIXL SHYIC MWCHA Mzstn e
7|49 gEfQl RRPZt HBIEQLS| HEHMK| TeAZE =

—_

rr £ ot Im AT m} 4o

ol HES 16.0%, 7|Et 11.5%, HEHE 2.7% =22 LIEIGCE
MWCe| IEIE MIIEO| EEXIYAS FHOZE EREICZMN
IMBEFHACE SME 104532 BEERZAS UYe2E 255X
ghAlo| MIS &S HlW EMIQCE KS T 1002(1,100x1,100mm)
698 T4 Oy 24210 25 HMIE2EMN 90.0%0]42] A
MWEE8S LIED s BEEAZE2 178502 HAeZE EME|YICH,
HAZE Wt 99.0%2 LEMGCE T-12% TIEIES| Mg g AIE
glo|M Ant E2W MI|IECZ 90.0%0|A9| MMEEQ BEF
A2 3539 ez EME|JCKET MIEE 98.6%). MEtA
T-11Y IEUE S5 714 Al B HM=E 99.0%2 1752 B
ZHAE ARSI, T-12Yd MEIE 22Y 714 Alol& T x|
28 98.6%2 3532 HEMA0| MRAM HELD MEL|V|E
Xotst= HIo|Lt,

T-11" 3 T-129 OEIE MIjRES 90.0%0|422 SAl0
SEMAIZ £ Qe A2 KS T 1002(1,100x1,100mm) SAES
510l 330x220mm@l ACE 2HQIE|QCH, FREEA|AH A
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)
fot

ot o =

(KS T 0006) 7H&o| 2 T-11 & T-12H OlEIE 24
CHE 2to|sto] ek MWC HES Qs o0 = BE S
2 ZOIEl Zo|ct MWCHA Mzst= TGIjEHo=Z
[AOIM T-1181 T-12H LWEIE MM =SS TFAA7|BA
o=Z0t MIIWEES dsiof 2 d¢ & A7E Sl MetE BEE
40| ZEECHH SREESE S8t S/ o2tnt 254 H
Z2 0| = A2, O|= 7|ge| ZY o|Ynt SA|0f AH[XE Tt
OISR O|0jX Z= 1 |2 AMHKAE Fotgd = JAS A
O|Ct mztN, ZZ BFEIIE Sl HHRSEHAE 288CE &
23I0tH S R/9| Mt Vs 7t A7t f=eiX|n, 27 HAH L
MEIMOoZ 88 =2 4 ooz Ol ZJb XtO| ArA™
Y M2 M E SREESH A|AHE H2 HlEA| Zasict

2 o9 StA= CHYTH At 5 LRO0|E2 CHEAH0| UsHH,
2 Aot o ZIE YEXN o= HMESI|o= Fa|7t ULt &
2 20t tHEME ZE A2t 374 chst olpEkso] Jeo|
2iCt E 2 AN FQHE EEAAS MROAM HET
2 SHHI7F ZAE 5 s WWES CHEX] 2O M2ty gz
AFoME 2 ATE Sl MotE BEERFZO0| MROA ZEX|S
APSEo)| SR MEFHOIM Ii7|E A=l Al AN HEY HL2,
HEEGA AMEoz 3t ERH| HZUYES TEHoz M50
HEXNO XEEE 782 = UVIE 7ICHsiC
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