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ABSTRACT

To promote intermodal transportation policy, government departments try
to integrate transportation modes to mitigate the negative impacts on
environment and promote high-efficient, seamless transportation. To follow
“intermodal transportation” policy and allocate resource effectively, this paper
proposes an “intercity intermodal logistics transportation” model in which the
trunk line railroad system is responsible for long-distance line-haul transport
and local-city logistics companies are responsible for pickup and distribution of
commodities within cities. Taking the efficient transport operation at intermodal
node as the key success factor to carry out “intercity intermodal logistics
transportation” strategy, we formulate a multi-objective mathematical model
for locating the Rail Transshipment Centers (RTC). Given the constraints of
satisfying customer demand and RTC capacity restriction, the RTC locations
and dispatching freight routes are the major decision variables in our model.
The financial benefit of “intercity intermodal logistics transportation” strategy
is also discussed in this paper.

Empirical results show that the “intercity intermodal logistics
transportation” has its financial benefits. The model is solved by using the
weighting method. It is found that along Taiwan Railroad, the stations including
Shulin, Hsinchu, Taichung, Tainan, Kaohsiung, Ilan, Hualien, and Taitung are
suitable locations for RTC, if two objectives are given the same weight. The
shortest path from origin to destination is the selecting results for dispatching
freight routes. In addition, by performing the sensitive analysis, we found that
customer demand is the major parameter that affects the financial benefit of
“intercity intermodal logistics transportation” strategy.

Key Words: Intercity intermodal logistics transportation, Rail Transshipment
Center; Location selection; Multi-objective mathematical
programming, Railway
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R 1 EREREGBB LA

AL gt ke

LA T | R B [ | R 7 5 1 o 6 B | B RS S 5 7 8| B e T e T | S | L T | 5 B B

FEFE L) 0.000 | 0.154 | 0.216 | 0.254 | 0.380 | 0.173 | 0.743 | 0.864 | 1.024 | 1.114 | 1.345 | 1.521 | 1.600 | 0.259 | 0.630 | 1.216

fEFREG| 0.154 | 0.000 | 0.062 | 0.099 | 0.225 | 0.319 | 0.589 | 0.710 | 0.870 | 0.960 | 1.191 | 1.367 | 1.445 | 0.413 | 0.784 | 1.370

BrEE G| 0.216 | 0.062 | 0.000 | 0.037 | 0.163 | 0.257 | 0.526 | 0.648 | 0.808 | 0.898 | 1.129 | 1.305 | 1.383 | 0.475 | 0.846 | 1.432

g 0.254 | 0.099 | 0.037 | 0.000 | 0.126 | 0.219 | 0.489 | 0.611 | 0.771 | 0.860 | 1.092 | 1.267 | 1.346 | 0.513 | 0.883 | 1.469

BTkl 0.380 | 0.225 | 0.163 | 0.126 | 0.000 | 0.093 | 0.363 | 0.485 | 0.645 | 0.734 | 0.966 | 1.141 | 1.220 | 0.639 | 1.009 | 1.595

TrRdG| 0.473 | 0.319 | 0.257 | 0.219 | 0.093 | 0.000 | 0.270 | 0.391 | 0.551 | 0.641 | 0.872 | 1.048 | 1.127 | 0.732 | 1.103 | 1.656

ZZrhh| 0.743 | 0.589 | 0.526 | 0.489 | 0.363 | 0.270 | 0.000 | 0.122 | 0.281 | 0.371 | 0.603 | 0.778 | 0.857 | 1.002 | 1.372 | 1.386

EbkUE| 0.864 | 0.710 | 0.648 | 0.611 | 0.485 | 0.391 | 0.122 | 0.000 | 0.160 | 0.250 | 0.481 | 0.657 | 0.735 | 1.123 | 1.494 | 1.264

2| FaUE| 1.024 | 0.870 | 0.808 | 0.771 | 0.645 | 0.551 | 0.281 | 0.160 | 0.000 | 0.090 | 0.321 | 0.497 | 0.575 | 1.283 | 1.654 | 1.105

FEFeuh| 1.114 ] 0.960 | 0.898 | 0.860 | 0.734 | 0.641 | 0.371 | 0.250 | 0.090 | 0.000 | 0.231 | 0.407 | 0.486 | 1.373 | 1.601 | 1.015

ZRAUh| 1.345 | 1.191 | 1.129 | 1.092 | 0.966 | 0.872 | 0.603 | 0.481 | 0.321 | 0.231 | 0.000 | 0.176 | 0.254 | 1.604 | 1.369 | 0.784

SfEuh| 1.521 | 1.367 | 1.305 | 1.267 | 1.141 | 1.048 | 0.778 | 0.657 | 0.497 | 0.407 | 0.176 | 0.000 | 0.079 | 1.564 | 1.194 | 0.608

FEELUE| 1.600 | 1.445 | 1.383 | 1.346 | 1.220 | 1.127 | 0.857 | 0.735 | 0.575 | 0.486 | 0.254 | 0.079 | 0.000 | 1.486 | 1.115 | 0.529

ELEUE| 0.259 | 0.413 | 0.475 1 0.513 | 0.639 | 0.732 | 1.002 | 1.123 | 1.283 | 1.373 | 1.604 | 1.564 | 1.486 | 0.000 | 0.371 | 0.957

TE3EuE| 0.630 | 0.784 | 0.846 | 0.883 | 1.009 | 1.103 | 1.372 | 1.494 | 1.654 | 1.601 | 1.369 | 1.194 | 1.115 | 0.371 | 0.000 | 0.586

Z UL 1.216 | 1.370 | 1.432 | 1.469 | 1.595 | 1.656 | 1.386 | 1.264 | 1.105 | 1.015 | 0.784 | 0.608 | 0.529 | 0.957 | 0.586 | 0.000
BRI © AT TR -

&2 KEEBEMRF
Hifir 1 T ke
S 35 5 O 5 A 5 ' A B | S | 4 2 4 s 1 B R T i s

= k| 0.818 | 0.000 | 0.598 | 0.687 | 1.040 | 1.211 | 1.856 | 2.146 | 2.530 | 2.743 | 3.296 | 3.715 | 3.903 | 1.437 | 2.323 | 3.723

B 71| 1.409 | 1.040 | 0.892 | 0.803 | 0.000 | 0.620 | 1.265 | 1.556 | 1.940 | 2.152 | 2.705 | 3.125 | 3.313 | 2.028 | 2.913 | 4.313

= 1] 2.225 | 1.856 | 1.708 | 1.619 | 1.265 | 1.094 | 0.000 | 0.740 | 1.124 | 1.336 | 1.889 | 2.309 | 2.497 | 2.843 | 3.729 | 3.743

74| 3.661 | 3.296 | 3.147 | 3.058 | 2.705 | 2.534 | 1.889 | 1.599 | 1.215 | 1.003 | 0.000 | 0.870 | 1.057 | 4.283 | 3.704 | 2.304

JifE| 4.084 | 3.715 | 3.567 | 3.478 | 3.125 | 2.954 | 2.309 | 2.019 | 1.635 | 1.423 | 0.870 | 0.000 | 0.638 | 4.170 | 3.284 | 1.884

ar

| 1.068 | 1.437 | 1.585 | 1.674 | 2.028 | 2.199 | 2.843 | 3.134 | 3.518 | 3.730 | 4.283 | 4.170 | 3.982 | 0.000 | 1.335 | 2.735

font

3

SEE| 1.954 | 2.323 | 2.471 | 2.560 | 2.913 | 3.084 | 3.729 | 4.019 | 4.403 | 4.257 | 3.704 | 3.284 | 3.096 | 1.335 | 0.000 | 1.850

=
[ay

i

5[ 3354 (3723 [ 3871 | 3.960 | 4313 | 4.388 | 3.743 | 3.453 | 3.069 | 2.857 | 2.304 | 1.884 | 1.696 | 2.735 | 1.850 | 0.000
BRI © A Te R -
(3) A

SRS R O EGE R - (RIKIBE SRR AL T pp B IRIREMRTGESESS | AR A
Big - MERAEZHCMAER -
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WA S MBI B EF o RARLEEX

(4) SR T LA B A

S BRSO L S PIIREE A (RIRIR EZ BT B PRV TR L S EY
B AR B A A IR B S ST R e Y S DR B P AR IR 10 ARy & T
fif SR T8 Z FRYEAR TS - R T IR S YE s ) SR - (RO R RS
GERE - ARWIE) R E SR T L B TR A - FRER SR BV E ot > HAHRZ
ARERA > FRAE 3 PR
(5) EEF KR

FfA R TR A TR E - RIKE A VT ARt 40 fE bk, 92 4 12 g
Ay IR R - MR HHIENS - ERREZERFNR 4 For -
(6) KL E LA R

SR SE 0 2 TR RIREE T R MR T E G R P R S
(www.railway.gov.tw) [ B | ERHHZ R KRE MRS © BEpsEhE o B IESE
R AEE A YIS Rl B OB A ke R DR R - Mt S aE
IM1S 5 PR 25 i I v O L TR ST DL I rh o L & BERE MRS RER » BIT ] SR B 5]
PR L O A RIRA - FEANER S R

R3 HREERORENRS
Bfr 7T/ H
S 8 T A I | RS 0 I 2 0 SR P 5 0 B 5 R 1 2 O 0 B sk

126.4 |1849.6| 913.1 | 407.9 |1225.5| 473.5 |3723.0| 484.4 [1013.4/1033.3{1059.5|2673.1| 965.1 | 425.7 | 228.3 | 129.6
FORACH © AbgesEs -

x4 BEERE

B kg H

2 ]k o 2 2 M = I H 1t & 2 X
Z ik 0 26652 50931 18359 31222 4419 3418 2486
oo 19346 0 1959 1132 1210 149 118 63
Z 30527 3310 0 5289 6468 813 634 415
EZ & 15375 1780 4914 0 3161 432 317 190
= I 18083 829 2354 1360 0 179 142 76
= 2110 36 103 60 64 0 6 3
16 & 1516 17 49 28 30 4 0 2
=2 1687 28 80 46 49 6 5 0

BRI © ARt -
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szt EF F=twh Full REALTwHE+H=A

xRS HEEEDOLRE
B kg H
R e St ) Rk | R R S i 1 | T R || 22 ek | SR S e | R 6 2 T | (s T | BRUAE| L E ESE | BRI
47695 |697748[344442]1 53890/462290]178639]1404438]182739[352295[3898 13(399682[1008381[364058]1 60589] 86114 48891
BRI ¢ AT

(7) VI SRR o 72

ARG A VIR TIFTHRE 92 4F 40 [AUSESEY SCHE ~ Bhit ~ AR AL EL
MR TR » RIS » (R SR R L 22 2 W AR -
(8) SR

F LA TR B ZOREEL B AR (8x16%16x8) » XTSRRI 45 = i el
SIS RO | 5 2 R B s BERE - ISR 84 SRR AT AL ~
SRS~ F PR~ B YR A AT M B R -
I R W TR SO ST 91 45 i ¢ Mg 7T 7VHR I8 O1 420 G s 0
RIS TR - RIESTR T35 = IR A AR S | Bl B e T
s SR -
(9) i SR

R R LB 5 BB A R 1 S TSHE o o IR o SR
SRR R0 M D SR B S P ST SR P B L I PSR 1 /N
K5 > FEE S . 7 R B o S R B LT R R B | /N 5 Sk
AT = YRR AR B R TR - FEATR 6 o -

|6 ERERXERR
BANL ¢ r

£ 1k o 2 2 & I H 1t & =
= 4k 0 192 276 424 467 210 301 445
EIN) 192 0 204 352 395 282 373 517
= 276 204 0 268 311 366 457 458
= 424 352 268 0 163 514 454 310
= I 467 395 311 163 0 502 411 267
H O 210 282 366 514 502 0 211 355
1t & 301 373 457 454 411 211 0 264
2 445 517 458 310 267 355 264 0

BRI © ARt -
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WEL M AREMBREEF CREREEN
(10) S5 EH R =R
HAH A YA AL AR ERTS < BRI B A EHE - B AR i R R
T HEIR R EEBELLE . TRt - 1R PRiERE R i A ER - 3R 7 iR -
x®7 BIREMER
HA7 o/ km
2 1k o s 2 & I = 1t & Z
= ik 0 146.3 161.7 200.2 215.6 69.3 84.7 84.7
o 146.3 0 138.6 16934 192.5 69.3 84.7 84.7
Z 161.7 138.6 0 169.4 177.1 69.3 884.7 84.7
= 200.2 169.4 169.4 0 138.6 69.3 84.7 84.7
= 215.6 192.5 177.1 138.6 0 69.3 84.7 84.7
H O 69.3 69.3 69.3 69.3 69.3 0 84.7 84.7
1t s 84.7 84.7 84.7 84.7 84.7 84.7 0 84.7
=2 84.7 84.7 84.7 84.7 84.7 84.7 884.7 0

BRI © AR -

(11) A PSEERCE =R

A A YIS AN R SRS < BRI R B E T

B (R ot 2R L
RS L v R EEY )52 B R v O 2 5 SRR B W Sk M RRUR 0 R K R e LR o2 B

M MR S ERIE R A ER » 303K 8 FivR -
x*8 NRERER
AT ¢ 76 km

2 1k o 2 =] (=i H 1t -
Z 4t 0 43.7 48.3 59.8 64.4 20.7 25.3 25.3
o 43.7 0 14.4 5.6 57.5 20.7 25.3 253
Z h 48.3 41.4 0 50.6 529 20.7 25.3 25.3
25 59.8 50.6 50.6 0 41.4 20.7 25.3 253
=i 64.4 57.5 52.9 41.4 0 20.7 25.3 25.3
H O 20.7 20.7 20.7 20.7 20.7 0 25.3 253
{1t & 25.3 25.3 25.3 25.3 25.3 25.3 0 25.3
=2 R 25.3 25.3 25.3 25.3 25.3 25.3 25.3 0

ERAIE © ARTEEEE -
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st FER F=Fwh Fol REATwWF+=A

(12) BB 5
EIRBEL 2 AL o RIS T DRI AR R, U R
FRAESE (www.nailway.gov.tw) T BT | ZORHEZLARAGE SIS > REAIZR O BT -

[ THIRGUHESE
Bl 7L/ H

S R At O 1 R A T 77 5 ' o B P | SR8 | S} 5 52 .0 B o s 5 SR | AT G S B L
2275 | 14794 | 46565 | 20804 | 23846 | 4851 [298833| 3900 | 1554 | 14355 | 16283 (25948 | 21610| 8759 | 2072 | 1176
FRAOR © AWFeiEE -

4.2 SKEEFER

AW LIERLT % AR EliA R < EEETE (weighting method) - BT TR 2 H R
HUP B G TKEE - fEEHGH 8 iR ~ @@t - BINEFEEGE P02 16 iE ~ F5KES
8 B » JHEIEPRAR 16384 R fEUL T - SEHA LINGO 7.0 fi oS #i #lik g3 B2 EXCEL BB 5347
HEEAE ASUS-ASD360 #%U » CPU % Intel Pentium 4 3.4GHz 2 A BT REEEE » 5K
FRIRFIIAT Ry 1 08 - Horp o REE R [RIAE Ry E) - SKEHUEPAIEZ## (non-inferior solutions)
EEUE 6 FiR o SSARFIREREC T Pt S e AEFRNEE (Z=Zo + Z1) FEA13E 10 fis - R
10 01 SRBURHIAETN S - EMEYES < G1E =0 HHEFE 2,288,493 7TE
2,821,153 Juft] L 2R - B H VTS 2 RERIE (Zo) /TR 1,201,060 JTE 1,876,946
TLH 5 TERYITRSEE JTTH > 5 H IR TR 411,547 JT2 1,480,104 JTRZHEFINE (Z)) -
FUREBEMS " WEEESYGEE |, MEE N BB S R

Bz T H
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1,400 |
1,200 |

HIE

1,000 |

25|

&3
SE

K
= 600 |

7]

800 |

i
WO

400 F A
200 f

0 L L L L L L L L L
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000

SN
6 ERFELEES
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WA S MBI B EF o RARLEEX

R 10 FRAEBETZIESBRERFEE

L T AR
ot/ H) 0L/ H)
w, W, Zo 7 Z=70+7,
A 1 0 1,876,946 411,547 2,288,493
B 0.9 0.1 1,871,944 557,114 2,429,058
C 0.8 0.2 1,858,679 624,672 2,483,351
D 0.5 0.5 1,564,099 1,257,054 2,821,153
E 0.2 0.8 1,264,041 1,475,416 2,739,457
F 0 1 1,201,060 1,480,104 2,681,164

FHAHEER AT > ARIFVREE SR QR E AR frts - KL - sLBCRIE s
RO BN RS0 RS S YRR | RIS SR LA PR RIERE - JREE
TEEBRVITEE R R - DRI R R 1T - EAFEMEE T ZRAERR AN
K 11 FoR - FHERA > RS EEE SO AL /51 - /i 16 ([ slsEsE o & Az
FEERIDALAG « RPR 0T ~ Brh s B S ERE - R 2SR 8 EEE - fE R
PO BB AL - Horb o PREGEESE S8 SESERCA 3 - R TR S YIE
i TR B REEEYISEE SARAREROR KL - FERR KEURGE R R ARSI
I AR SR o bt S R LS W 3 T RE R S U B B i R R SRR A5 2 22
Ko HEMPASELRA - CECR % T R E S YIFLER | E5E RIS < BB -
P FEAS TRIR A SR A (K] Ry R B YERE 2 R > SRR X
o1 > DU 2 R E S R UL ] R B S e oh L SR R TR ] A
A R AR HER AR, > EL T A BRI 8 20K 0 Al R 5K < SR
RS IR 70 W O B T L RESE B SRS L > R HE 3RS B AT S5
HLZ S BURFTEER 8 (Es i b LA R - R DIEWFE RIS 5 PRI E TR -

4.3 BRBRERH

FHAAITFERTS & T IR Sl | S5 A B SR K RS s T - K]
BEE B AT PR AE MRS R SR A ] L BB B A TR R R B DO R Z RS T T MERZRE
BUREE A NI RESC B2 P B e e TR . 25 PRI SR R BT P SO » SOARETRE DU 1B 5
FoFEME > SHARAE TR E » DHEBLGUEI & « A HtRGI B RTR RELE R A - s i o
DEERAFATREZE T MR E S YITUER | SRS et < 280 U R EGE L
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