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ABSTRACT

In international freight transport, the intermodal transfer of maritime and
railway transportation is the primary approach to evacuate the large volume of
containers delivered in mega ships in many important ports around the world. In
this kind of intermodal transportation, the efficient loading of containers to
railway trains becomes a critical and challenge task, especially during
pandemic period. In this research, we investigate the container loading problem
in such intermodal transport and propose an integer programming formulation
to make up the shortfall in conventional manual approach. The proposed
formulation is solved by a commercial optimization package. The result of
experiments show that the proposed formulation can solve problems of realistic
size within reasonable computation time. In addition, the sensitivity analysis
identifies the critical parameters that have greater impact on the solution
efficiency when solving the proposed formulation. The results can be spread
among respective stakeholders to draw their attention to this critical problem
and their possible exploitation.

Key Words : integer programming, international freight transport; containers
loading; double-stack rail well car,; port operation
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IRHIZC (25) ~ (26) fREYHMH ] Ra P HEBE ek Ske) L E(N X MAX) ~ R
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EERHAIIZEER A LU F 2 8ERE  IRIBRARIEE ° AUE05 - 20 AT 40 IR EPHERYE &
53 RIAE 2,400 22728 30,480 /AT B 4,000 2272 30,480 AT 2 » i ENERYE B2 RE -
TAHFEMKRETZ) 20 i (uniformly distribution) FEE 5 53 » AWFZEARIESE IS 17 &4
AiERZ E e384 (Loading Capabilities Guide) * » SEEEfY#E B FREIZYELE 50,000 25T
60,000 A2 [ > #RERG SRR L ERE .92 Ak s fEE T - ey ERE
RN/ MERNRAES AR 1/l 6 5 B L SEHGEE P EEEEE Y a8 £
B EEEGERE N = 3 5 &% - v iE Ry | SRR TEEREEHIRATEEE - K B
JE A B N e g EiEE R -

FER A B S T RESEE T B DAL S IR BHYS [ » R 8 A B i B A
% EERSE H AR R —TE T R B o ki o HNRE RN A - e
HI e - B 2 FragBE 2 o SR — S TR, o (A R — S DL
ThpTEEE -

40’ 40’ 40’
40’ 40’ w | a0 |
Well car 1 Well car 2 Well car 3 Well car 4 Well car 5 Well car 6
Rail car 1 Rail car 2

Train 1

2 HEEERMCERRESESG)

Fos 2R HEY - DHEHE HARR B PR RVERGT - AEE R - TITRE o B p BYH
J3 R 1 B § AGERIL AT - DUNBATRHERE o Bl B BEHERATR

B HMEEa = 1 - IREES = 1 FORREERE A% - R R 25%
IRf > BAMA RESE IS MBI RICHTRBREV MR - B = 20 » FoR IR EREEER -
SUEREA ISR S0%IRF » A REE FHARS MY HE ISR BRAY MR - ORISR AN = 3
ﬁﬁL)@%z“&ﬁ@%ﬂ%%*UFﬁ%?&%% = 16.7% » BIa] il ARSI MY HAE A - #0E
< IR Eifta Bl B Z IRV EERIR » EEa = 1EITREHLT ﬁE’J{EIJZ\ZE/J\B’:‘E » R
HEGES = § » DU FE L 51 B A 1 F SRR3R 8.33% » HRIBE (3 FH 2 AR5 e AR S BRI RR 1Y
M 5 5 DUE 2 FrEgBiE 2 Ryl - HAIHERT16.7% = 4273 > 8.33% - ANILECERIE R
IS 2 SN « BRIBL - AEATRE DBt = 1ELR = - SERI B BENERTE

3

3. https://www.evergreen-marine.com/tw/teil/jsp/TEI1_Containers.jsp (accessed on 2021/12/01)
4. https://aar.com/standards/pdfs/A AR%20Loading%20Capabilities%20Guide%202017.pdf (accessed on
2021/12/26)
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60
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3 20 REEHEIME ST
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A HERGATEIELE 40 WENESEHE [ - & 20 WENENEEEEASE 40 W EHE A EEHE
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