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The COVID-19 pandemic has instigated a global surge in logistics volume, thus precipitating a
myriad of socio-economic issues worldwide. To address these ramifications, numerous nations have
embarked on research initiatives exploring the viability of urban railway utilization. However, the
conception of a integrative and tangible framework for a logistics transportation system leveraging
underground spaces remains an elusive challenge. This research undertakes the development of a
novel scenario for an wurban logistics system that capitalizes on the underutilized urban rail
infrastructure currently being developed in South Korea. The scenario development is executed
through the application of an EFFBD based model, the effectiveness of which is subsequently
validated via timeline analysis. Through this validation process, the successful establishment of initial
subsystem standards was discerned, indicating potential applicability of the model in real-world
contexts. By proposing the possibility of integrating underground spaces into logistics networks, this
research provides a critical foundation for stimulating subsequent investigations in the field of
underground logistics. The proposition of leveraging underground spaces for logistics purposes could
potentially catalyze the sustainable evolution of the logistics industry, and be instrumental in

shaping both academic and practical discourse on urban logistics systems.
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1.1 U "] ERF AR 8%

A AAA o2 g E7Fo] Figure 13} Zo] X &£H o2 Fristal O™ (Statista, 2022), ©] F7F FA4=
COVID-19 #Ad Yol 23] §= 71u2A HJATHKILA, 2021). =3+ 2242 o] AW Al 37 (Lee,
2021)3 A, @l =] 7= A& TAsts v Al td A Fo] Bad Aol HAG
(Kang and Lee, 2021; Kim and Hwang, 2021). EU(H 9 &)4] ‘EU Transport in Figures (2020)" E.3LA] <]
02w, 201335 E e EFo] ALKH o Frkstal jlon, s 22 73 % ABE 1.5%
o] F7F FAE Bk dRAXNE 20189 ER SE 5T 96%7F E2E L&A YT, T
MM = 2013 FE = +FFY dFTE S7FE0] 40%=2 FEF F7F FAE Holal UAtH(European

Commission, 2020).

2586

250

236
217

200
185
170

Wi lume in billion parce s shipped
=
&

2013 2014 2013 2016 2017 2018 2019 2020 2027 2022* 2023* Z024* 2025* 2026* Z2027*

Figure 1. Global parcel shipping volume: Actual and forecast(Statista, 2023)
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Figure 2. Korean market delivery volume
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3 =el EF Y-S 20013 59.4%04 2018 146.9% 2 ¢F 248 =718l on, L2819 LY E 9
ANZATFEE 22 7|12 33F9 A 113322 <F 3487} F7138t B (Economy Chosun, 2022). E=3F €]H] -2
22 71 AR EIE oF 8.8ulj(63 5WA-> 5.7%), EFo] ¢F 1244 F7Fst A ™H(Cho and Yun, 2001; Son

et al,, 2021). o] 53] =W =5 571 5 olE B & e, U7 EAE 2019~2020d S 7]
FOZ 20% o142 F7HES HolH, 202130 % 2020 thH] 7% o)de] BEEF F71&S H U (Figure
2). = = EFARE A5 ALK S FAE HoleH, 15 EReE Er%%% 20163 E(ton) 7|
T 91.1%, TFH 7E R6%E TETH T 7P =L HES EAH(Ministry of Land, Infrastructure
and Transport, 2019). A% 3}&59 A% /ORIEs @ F=d9] EF HFol 02 32453 232 5
7he Y A wHEY 2016 71E 467 %(GDP«] 294% FF)Y Ao AFER/YES FAYA 7L
Roen, E23E EFo] drdts EFET Hrjed, 247, &5 59 AR o & AR A HlE
< T A HTHShim et al., 2005; Korea Transport Instltute, 2019). =4 Wl StEAESAE A vAEA E
Aol 8 Yo E XAHFHI oW (Han et al., 2021), B4t A3 A €n] 27 2 =2 2
Age] ke a4, 1L 9 As, aFAL, E2IE 5 TR ARSI A EAlo] Ao 14

H Al ATH(Kim, 2021). olo] weh tigRl= FRAME =7 A4 443 tr] &4 59 ARE 2AE
Ads7] A g A F vz mddy g4 2efs Ixsgin e A2 EAEES 28
3 A EF AHlE 5 EAAEE 83 EA EF FAAF] 2FH AT (Ministry of Land,

Infrastructure and Transport, 2022).

o

ol# g FAE tFuFE®t oz}, A AAZFHoE A3t H(Menasce, 2014). =4 9] F 2 Yo 2 HE]
Eiew B Efo ot & F0] o] FolA Y] Wi EFF Ut wet EY o] St
skl aE £ ARFEZA 5 AR A Bl&o] I FUkske Mg, HIES EF AlZdolth

1.2 S 9] E7 AZ AR

ol21gk A3 A /A A A ol E Ay 9% v A7Vt ol FAA L A, ZFAE R WL
T BAE A7 H8] Tremfret olghs Wehe AA AT A FF tram Atolol F W trams F
Yate] 450 AA 63]/F BI2E 393, 20179 H2 HAAE Nz 6U3t 1789 B Rle=T
73 35+ A T (efficacity, 2016). =3+ ZF20] ZAn) AU QA Monoprixol| & 20128 E&2<QU TFH SH
o 7] QA AEE 283l = eETHoE ALSHE AFE A HA EF9

o wFA

°f 30% 5 EE WSt ol =3 EFS AW JHAZA HAvk: EYOR o]Fste] T4l A
A d3E FEHoE d3slFa 2472~ MiE S A H tH(Delaitre and Barbeyrac, 2012). =< of A
= 2001 d EFZ2=nupAlptol A 2] FEE =4 HE S92 AEH R 23 284 2 HAE edte
A WA} vpR e ke oF 7,500k, F3F 37+ 15,000kg7HAl A& 4 = 5%F 18 A2 IS 50km/hZ

T3 3} A tH(Amesh2009, 2016). L&A= 71E] Ashd lzehel AFS /MFsA ¥ o] F& e o]
E AHgste] =ACE HiFEE "9 e EFo] i ARS 20109 F 23] AAA AAsien,
60kg F-A1S 7IEE 572 ko] A3 o] F3tH th(Kikuta et al., 2012).
o] flo] MELE At HES T3l stEe &Fste AYdE AAHL
O A=

AT} v=2] TubeXpress= A3} &
B FE2F o838t AHIHE ATOE &Fste AXHORE vw A
2 IRl
o]

&2 B RAM AYsta
o

Jde AD 3E 5o T AT T2AHAE F sholy, IR FAI X~ Hol o3l 7l& & AAH g3

el tigt HEZF 18 ZFo]th(Kwon and Jang, 2010; Lee et al., 2008). ©]213t FH 3l& &5 A|2H2

WFAL T 2 T2 FEoly I IS Bx] 3 A AlZtel migE 4 k= Aol A
7

(Lee et al., 2008). =¥ ¢] CargoCapa E4 W9 & EFo 2 Qs fds e 2ok A3 v &S dxtet
A ATE, A4 20me] At o]zl RS o] &8t 2443 T AFL
< FEete Ast 5% Ao #F AFolth(Kwon et al., 2008).
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AlLtz|2
=2|ds

AuEl s FA 2714 B2 vdn A, Seed w9 Avele, 24, deed +9 AvEle
o gEed =9 }‘]]’]'E]—J—T: gl 22 Yske FHAR WFete FAolH, Jred I Ay
= =4 BF 5 ATE A EREWAY, 15 WSAZE | ARR e ed 287 B FHoE
A7 HEotes A e TR 4 HHo mE Audes FATE olFsts el Wl o R 7R
A A H(Table 1)

Table 1. Delimiting spaces within a scenario
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Figure 4. Criteria for scenario classification
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Figure 5. Part of the operation scenario
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Figure 8. Freight transport_AGVs get off the freight train
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