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LRy 7 ALy PR EDRTIZNRLE LT AT7HA IV TAAV FOFER, TV y
= A EEM I Y COHEHEIWP T2 2L 2R LTEY., RTIAD 725 TEREE~DIED M 2357
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IRRTI DD, Ny MIVT2ATHIN—RTLZELEETELLORTIO 1 D&
TOMDYTV Ielera T FREDT—R72 8L RTIHZEEN D,

Reverse logistics,
closed-loop supply chain,
Open-loop supply chain

Reusable packaging
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XLy N ORFFRITHEIMEAICH D . 2006 FELUEND DONRREL Ro>TWVD, 2Ly D
TRY AL BFIEIZOWTIE, FERO X O ICREEIE (2 A ORI BR) B A | 2 ity
TWD XRS5 %5, Royetal(2016)24%, XL v s OMFRICBHR T DHFE03 8 A TV WER
mELT, Xy NU—27 OEMEM L ZOHGEIOREE S L EROF/IMEZEDL S % BT, Z ORI
LT AT aa  OEREHEE A NOETAVERE L, ERELT, BERLEET
Sy OZFE L FIEGERE(L v 2 L7 £) T & ORISR DT EE2IT o T2,
Eliaand Gnoni(2015)%%, 1Y 25 4 7 AP —E 27 m 1 X —(LSP) H b iR £ TEMM
BEE L7212, XLy b & LSP IZRAIT 5 closed-loop LD Y7 F A4 F = — 2 DT, Z2/8L v
DU N—=ZDRNADEHLDOEBENZ DIZDICER L LSP I TORBANLETH L L%
WA, BRERIZAN TV AR E LTI, RV A Y FOBIENGHEHEZFHMIL T2 X 9 72
WMBEREMZTELDTA T A INTEARA L FEATOTWD LI RIENRROND, vV A
MEZRBLS D & LT, Accorsi(2019)260)3/ N EH DXy b T — 7 RGBT/ w DA 'S
X 7=V 7 HROMAEDERRORE M ZME O GIS 2R LY 7 b v =7 TiHfi L
oo TATHAINTEAAL MIBT HHF%EIX,. Bengtsson(2015), Koci(2019), Khan(2021)%723
&5, Bengtsson |, HERDHHFEM, HIEOR ANV Y N T FTRAF v 7 by b BAR—LRL
v FaXtBIZ, Kocl (37T AF v 780y b ERBS L » R 2t RITE OFEL 0 FHIC,
Khan 3772 F v 7 by b, FTZAF 7 ZLTUy RRY—F DLy MERRIT
ST EAToTe, ZOHT, Koci T30y hOEEDEEED RO EE LIS ERE~DE
BeRELTLHIEIEOVTERL TV D, B LEREOWE LRV H -7k E LTE
Tornese et al(2018)28, Tornese et al(2019)?°, Bilbao etal(2011)%723% %, Tornese(2018)1%, /L v
N =V TV AT LERIT, B E RO OSHTET VAR L, BB EDE S [[IY
TED 2D~ R YA FHEIZEM Lz, fmdHT T, BT 2Ly MREBOEIG) 2 2
NOBREANOEBIC K E o Bh 5.2 % Z L %~ L7z, Bilbaoetal(2011)1%, FM DR 5 /1
v N ERGIZEM OB L OBREAOEEL IR N E~OREEZEBE LV y NOFHY
L FEMOBRIRET VORI EIT o7z, /Ny M A XOEEGIZET 2 EZ T ] - 7o W58
& LTIk, Raballand(2007) 3% %, Raballand (%, /SL v s OREHELN T 2o 7=HH, L
v MY A ZAMEERAL LTZE R OBENGIGE D XLy N OFERRZANEER 8D b4 5 K e
AR NOREERY, [EHERE L L FIARE LD I 21T R LOREEL D H Z L DE
EMEER LT,
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HON) V=77 —ar 7 BT AEEECET AMEA R R o XA RSB D,
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Louw&Nel(2019)3134 £ TE L Z bR SN o - REEE O I 2 HE# &% i3RI
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ZOMD RTI 6% <133y b EUTZ LD RUFER SV, 2D LX) R THEHET VORI
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3.2.6.
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WHRENE 1. 2 DFFE~DO/ Ly OIS, 2Sby baD 7 —2OR T J7iEIE, 2 RT
Fo TV VB ERLS T A4 77 Y TS secnot KOVERL L 7= python @ rectpack 7 A 77 U %%
A L7z, 742 ) R A0E, Jylanki,d.(2010)* TRRdi S T D b O bR S TR,
MaxRects, Skyline. Guillotine D kX< 3 ST TERY . &5 28 fHEL TV 5,

R Z S BEOY 7V LU FIoRd,
from rectpack import newPacker

rectangles = [(100, 30), (40, 60), (30, 30),(70, 70), (100, 50), (30, 30)]
bins = [(300, 450), (80, 40), (200, 150)]

packer = newPacker()

# Add the rectangles to packing queue
for r in rectangles:

packer.add_rect(*r)

# Add the bins where the rectangles will be placed
for b in bins:
packer.add_bin(*b)

# Start packing
packer.pack()

bins (2= > 7 F A X, rectangles |ZFE# T 5 /L FOFEEEZKESTE v b5, newPacker T
TN TY ZLDIRERFH DAL R A ARFFNZDN>TWDN, RABOREEZEZ LI
HNEIWIRERRETDH, T 74N DTN XA, MaxRectsBssf(Maximal Rectangles
Best Short Side Fit)IZ 72> T\ 5,

KIATZVERNT, ETIIHAENE LD N T v 7 iiE~O/ by hOFET 2% ET D,
HFEHO /Ly hOREART & 2OV NOREAT, WTORRESGL D, 2T
XIC2FED A L BV y &R LBlZRNT 5,

EPIE. 2T F X ORER(X area)E A D3 MRS (A _area) ZEI 0 | - CARRER
TEZADRRKDO/ Ly M (A_num_max) Z3RD 5, A DERO/SL y M5 1 325]
X012 ET, 2T XOKMBENS A DXLy MG (Anum_D) OEFEE 51\ =40 %
B oLy MEE(B_area) TEIV . 22T ) X OEEMDE - 12855 Kl L CREETE 5 B o
Nl MMEEEB_num i) ERKD 5, H LI, rectpack 74 77 UV EHNWT, a7 X I
A num_i oSy b AL B_num_i 2O/ R B & i=0~max X 7L Y XA 28 fl 4y
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L, ENENDT —F TH O NN L S HEH L7,

ZORIBNEEEATLDIIFEAN 2 2H D, 1 DAOBEHMIL, 774/ FOTLTY X4
T, K29 1R T XD RAERBRH T LT, EEMEAIAD D X9 2RI 72225 T 5 (i
%% 5%), 2 0BOEIT, HETHLERTA 7T VITRE LIFEFT O Che KICHE~
AD D AEERLE LTHT L) RREICR>TWAENSTH D, IZ A num_i=10, B_num_i =
50Dy MEBEBRELTT T 77 LkE LIFER A OB 8 #. B oM 4 Ko XL 5127z
V. A_num_i=10 OO L WEED G B eWr— AR /L b7z,

WIZ, BN 2 \[ZOe R D —ADFEMIT DLy F~OFEMITIX, 1 DO/ by MIHFE
O —2 %Ml 2EDOTTT n T haETL, —BRABENELLRDLT VA ALz
E LT, @mEFmE, 74 —27 ) 7 FTOMEEZEE LRHAND 15em 1FEDORMBEFFSZ L (X
1OXXXIZdT=28455) & LCHE LTz, — 2D/ Ly MIFEHTE 27— A\ k> (C_num),
KT w7 ~D b OFERHT 7250 T T Cnum % KBk S EBEICEW 2 FEHRIAD HNFO
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4.1.1.

72

v b,
DEA[1600mm, 2000mm, 2400mm]TH Y . ZDIEAKZ W2 THdLE2bND, T2, 4 —

AFZUToNLy M, 4L THBHALZX O

Ly MERIRE DR

Fa vy T FICHEEEDO N v b 2R L 72RO PRI R O R % 4 34,
S OBIEDR %K 2 IR T, KEMAEOFEEOKE X1
—=F—=APZ Y TOIEICIR> TV 5, TI1 Ly P DEI/NE o7z D
B Dol TH DL 2 5,
Tl TE 5T, 812,

TR FH =58 (B AE)

812 NL v |

i, EEERAE.
L12—7 A ) H—>—812—P—T11
1%, 2300mm £ D i D fif
BEEMRZE X, T A D ALy 21012 X 0 /NS WK E 7
A=A+ 7 VT OEPRENMER TS 5, BHHEFAEICOWT 812 YL
F—=AFZ VTN Y FOEPIKEL o HETH 5203,

1E 2 B~ 72 R

CELZD 2HDBEEHTE =0, S oh

JL L5 15 2 VIS O AR TV 3 X 5 1. BREOIEOHE 1< MIE T & FHREHRD
EOENKEL Koz S LBEZ LN,
M * f o Tl sw @ T
P szbngﬁnv:*"\‘f%gg ;;&Mg S 54 ;%?: & e (P%eg;ev«\\’a@ “&;z 2;0;5%; »M rg;? 58 %3%&: - PEPE bgbq:\ \f%@;« { 3 ;:fw\ l 13;: oS, 4‘%3:: &
B 34 Uy hBEREERER ORI AR
® 2 Ny hBEEEFEEE ORERAROAEE
kind | AVE | STD FEmH il
812 | 8s8/s0f j.51|[76.11, 80.89, 92.21, 95.83, 99.65]
1012 | 91.39(f] 4.21|[84.13, 87.27, 92.64, 94.61, 99.39]
1111 | 84.69f] 4.06([77.00, 81.35, 85.27, 87.50, 91.28]
Ame | 90.97|]] 3.47|(84.99, 89.08, 90.66, 93.43, 97.64]
Aus | 79.43(J§20.23 [43.51, 50.42, 90.20, 93.13, 97.84]
P 87.47|[| 4.35/[79.06, 84.92, 87.73, 90.67, 95.46]
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& 3 ALy b2 BEEER OREMNAROSREE

kind | AVE | STD E P4 i

812 | 89,60 5.55/[49.69,86.57,90.47,93.32, 99.65]
1012 | 90.44 [ 4]98|[50.60,88.13,90.77,93.63, 99.65]
1111 | 88,22 (] 4.95|[47.75,85.97,88.83,91.16, 98.24]
ame | 89.96|]F 4.67(50.74,87.91,90.45,92.87, 98.87]
Aus | 87.92|J]08.24|[43.51,86.35,89.79,92.67, 99.14]
P 88,33(]l 481|[49.81,86.55,89.34,91.88, 98.87]

Ll bED Ly FERE, EEREOKREAHARICOW T, a0 FHE, EERE, 40Uy
REE A 22350 python @ scipy 74 77 VU EFIH L7 Z A2V T OREREM 37 12577, KX
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Appendix. A IG5 IHHRZ 51 L 7z B3
s EA F—LR—Y
ars+ MSC https://www.m om/en/solutions/dry-cargo
Maersk Line https:// maersk.com/industry-sectors/dry-cargo
CMA-CGM https://www.cma-cgm.com/static/Communication/Attachments/CMACGM_Containers_Brochure_201706.pdf
COSCO https://lines.coscoshipping.com/home/Services/containers/2
Hapag-Lloyd https://www.hapag-lloyd.com/en/services-information/cargo-fleet/container.html
ONE https://jp.one-line.com/ja/standard-page/container-specifications
EVERGREEN evergreen-marine.com/teil/jsp/TEI1_Containers.jsp
HMM https://www.hmm21.com/e-service/information/containerinformation.do
YangMing Marine Transport Corp. https://www.yangming.com/service/service_network/containerequipment.aspx
Zim https://www.zim.com/help/zim-shipping-containers
WAN HAI LINES https://jp.wanhai.com/views/service/containerSpec.xhtm!?file_num=66740&parent_id=67014&top file_num=64735
Pacific International Lines https://www.pilship.com/en-our-equipment-our-fleet-and-equipment-pil-pacific-international-lines/130.html|
SITC https://sitc.co.jp/en/vessel/container
KMTC http:// w.kmtcjapan.com/home/container_spec.asp
DHL https:// w.dhl.com/global-en/home/our-divisions/global-forwarding/forwarding-insights/linkedin/container-types-and-dimensions.htm
Kuehne + Nagel https://home.kuehne-nagel.com/en/-/knowledge/overview-of-the-different-container-types-and-sizes
DSV https://home.kuehne-nagel.com/en/-/knowledge/what a-reefer-container
DB SCHENKER https:// dbschenker.com/resource/blob/1427474/3cb1134f666a19d4e96323ad3145b8ff/ocean-container-pdf-data.pdf
KERRY LOGISTICS https://kerrylogistics.com.mx/en/flete_maritimo.php
TRITON https://www.tritoncontainer.com/products/specifications
tex v.textainer.com/equipment/refrigerated
Florens florens.com/equipment#/DryCargo
BEACON https://, beacon.ca/mfset 08 language 01 chinese 09 cntrs.htm
Seaco https://seacoglobal.com/equipment/
JR s://) v.jrfreight.co.jp/service/container.html
v o@ae  |VWIARE &hsns
Z ZELEILTVY AR &Fhany
BA7 L= 7HhARM &hans
HA b Lo 2R &Ehans
A Ehany
Schmitz Cargobull EXY P
KRONE &hans
Kégel Trailer Ehans
DSV // dsv.com/en/our-solutions/modes-of-transport/road-transport/A
DHL https://www.dhl.com/content/dam/dhl/local/fi/dhl|-freight/documents/pdf/fi-freight-equipment.pdf
wabash Exkiar
HYUNDAI TRANSLEAD https:// hyundaitranslead.com/
utility Trailer https utilitytrailer.com
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