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Estimating an Optimal Scale of a Railway Station with Non-Passengers
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ABSTRACT

The Area of a domestic railway station is designed based on the 4-step traffic demand
forecasting model with the average daily passenger count as one of its parameter. However,
nowadays, due to increasing rate of railway station’s function, the non-passengers are increasing. In
order to consider those non-passengers who aren’t using trains, assumed volume are added to the
average daily passenger count of station to estimate the area, but the criteria being applied has no
concrete basis. Therefore, this study aimed to recalculate the increasing non-passenger rate based
on actual survey data of station users in any type of railway station to obtain the optimum area.
Subsequently, the the design area was performed through pedestrian simulation. According to the
result of the simulation, it was found that the total space of the exciting railway stations can be
reduced up to 45% and will still satisfy the level of service(LOS) requirement.

Key words : Non-passenger additional rate, Rail station scale design, Pedestrian simulation
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(Fig. 1> Flowchart of Traffic demand forecasting
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AR S-3hakol §2)F 71202 A, olu) YR AAAR RIS, UF, Aol AE vlsTel &
A dFE&S FEsto FIHHQ QA HAHEAE 1t
YR AN ALY FRAA A EEE = Hgato| 8 EFE&2 thE <Table 1>3 ZTh
(Table 1) Factor of Non-passenger
Contents Concourse Waiting room
Complex Station 30 20
Tourist Station 2.5 1.5
City center Station 1.0 12
Station with Free Passage 2.0 1.0
Station with Commercial facility L5 1.0
Others 1.0 1.0
<Table 1> AAE TFFE&S 1ejshs AEEQ 232, 4, sPde] "y 2L o2 4 (1), 2
@), A @) ZoH, HleA dF& FIA INTE T FARIYE HA 104 H 3.070A 1H T
& Qe
® 3~
Pxa_ 1 1 P Pxa 2
A 7 ><a><§XT2+V.p><m><L+ T ><§><T2><a +5 (1)
A7NA, A= EI2= WH T, = 2AZHE0E)
o= JEAAESEAOS g o mas g AN DA
a = giﬁgnmﬁﬂ) V= RYLEE(LImfs)
o = AREE dY9emy?) p = HIYUE©04/m?)
P = AN AL $AAY L= 32U BERPAHO5~38 APA)
" _ el PN o] A A
JEE ER R ETE s = G WA IE s 2w
@ g4
T
o714 A= WA B3F P = 3N 19347 24U
a = 107 A{FE 2 (1.5mY<) 75 = o4 W AAANA7E)
N = @ Hu A3 t = 3N AHAH
1) KRNA(Korea Rail Network Authority : 3Frd =g
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(Table 2) Railway station facility Optimum LOS

Contents Concourse Stair Corridor Platform
High speed train Station B C D D
normal train Station C D E D
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Part 1. Analysis Railway passenger data Part 2. Simulation Verification
Collect Passenger Data Design of | inary Railway stat
+ Peak Thour passenger video data ‘
l v v
) Existing method New method
Data Analysis
+ A number of Passenger & Trip * Apply non-passenger factor = Apply Actual data
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Result of Passenger Analysis Optimum Area calculation of Facilities

(Fig. 2> Flowchart of Research
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(Table 3) Analysis range

Type Station Type Station
Urban - End - High-speed train stop Seoul Local - End - High-speed train stop Pohang
Urban - End - Normal train stop Bujeon Local - End - Normal train stop Jeongdongjin
Urban - Middle - High-speed train stop Daejeon Local - Middle - High-speed train stop | Gwangju songjung
Urban - Middle - Normal train stop Pyeongtaek Local - Middle - Normal train stop Hongseong
2) A=
FRE GAAEE A ) AAERE T TEE 08 <Fig 37} 2ol Rojalo 242e] oA of
A tiste] FA U AEES] olFId 9 EUAS 7185t AAHE DBE TS
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(Fig. 3> Space classification of Daejeon station
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(Table 4) Method of passenger survey

Table Seoul Daejeon Pohang g):;ni]l; Bujeon | Pyeongtaek | Jeongdongjin | Hongseong
Interval 15 20 60 15 90 60 90 50
Sample Rate 1/9 1/5 1/7 1/7 1/4 1/5 1/5 1/8
Boarding 126 108 32 27 115 135 25 37
Alighting 65 25 25 19 133 164 38 22
Sample
Non Passenger 124 63 32 31 44 38 9 6
Total 315 196 89 77 292 337 72 65
Boarding 4,536 1,620 224 756 307 675 83 355
Actual Alighting 2,340 375 175 532 355 820 127 211
(lhour) | Non Passenger | 4,464 945 224 868 117 190 30 58
Total 11,340 2,940 623 2,156 779 1,685 240 624
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(Table 5) Result of Passenger tracking data

. G j . .
Contents Seoul Daejeon Pohang SO:;nugI]l; Bujeon | Pyeongtaek | Jeongdongjin | Hongseong
g.t Boarding 4,536 1,620 307 675 224 756 83 355
§ Alighting 2,340 375 355 820 175 532 127 211
Je
S Non Passenger 4,464 945 117 190 224 868 30 58
Boarding 8,892 3,345 717 1,665 539 1,904 123 605
Alighting 3,672 1,665 515 1,435 238 924 190 384
Non Passenger 5,904 1,110 232 330 371 980 83 29
100% m Passenger  m Trip 100% W Passenger W Trip
80% 80%
60% % 60% 55% 55%
0% 40% 39% 52% 2% 225
l I o . o
20% . 20% 13% . .
» L] o = [
Boarding Alighting Non Passenger Boarding Alighting Non Passenger
(Fig. 4> Result of Seoul station (Fig. 5) Result of Daejeon Station
100% m Passenger  m Trip 100% m Passenger W Trip
80% 80%
60% 49% 60% 49% 49%
0% 39% 6% as% o 40% 42%
B ETHIES | |
- [ 1 | - -
Boarding Alighting Non Passenger Boarding Alighting Non Passenger
(Fig. 6> Result of Pohang station (Fig. 7> Result of Gwangju Songjung Station
100% m Passenger  m Trip 100% W Passenger W Trip
80% 80%
60% 7% 60% 50%
o i I 8% 21% i - a0 > I 25% 24% i 26%
20% 20%
- Bz BEE - IR == EE
Boarding Alighting Non Passenger Boarding Alighting Non Passenger
(Fig. 8) Result of Bujeon station (Fig. 9) Result of Pyeongtaek Station
100% o Passenger  m Trip 100% m Passenger  m Trip
80% 80%
60% 53%  en 60% 57% 59%
20% 35% 339 20% 3ay 38%
i N i ]
20% 20% 9%
- . m - [ Tl
Boarding Alighting Non Passenger Boarding Alighting Non Passenger
(Fig. 10> Result of Jeongdongijin station (Fig. 11> Result of Hongsung Station
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(Table 6> Non-passenger premium factor

Complex Railway Station Normal Railway Station
Contents Gwangju
Daej k | Buyj Pohan jin | H
Seoul aejeon | Pyeongtae ujeon ohang S Jeongdongjin | Hongseong
Current standard 3.00 2.00 3.00 2.00 1.50 2.00 2.50 1.00
Survey data 198 1.58 2.15 2.00 138 128 1.36 1.16
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Select major railway type Setting basic data Recalculate Area ->|Cunvergence degree analysisl
ALT. 1
S = A number of passenger = Apply formal rule 3
: g:;?:c_)nwri{l':r?yhsizﬁii H» + A mean time of facilities |- | Compfnson |
+ Train headway ALT. 2
= Apply survey data based | Propriety analysis |

(Fig. 12> Flowchart of simulation
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(Table 7) Passenger and rail data in railway station

Analysis time Number of Passenger(ped) Rate

Peak hour Headway Boarding Alighting | Non-passenger |  Boarding Alighting | Non-passenger

07:00~08:00 9 min 971 225 566 55% 13% 32%
(Table 8) The time of facility using of passenger

Convenient facility Bathroom-man Bathroom-woman Ticket box Rest space

Smin 51s Imin 33s 2mis 39s 7min 55s 14min 33s

3) AAIHA M|

71&e] FRAANHES vSAA S 1Hstq NZE GAEH S 2HE A T <Table 9>9F 2o 4
gEglen, olg =Wt & 79 v <Fig 13>, <Fig. 14>9} o] Yehdth

(Table 9) Result of adjust different non-passenger factor

Other
Table Current standard Survey dain Difference value
based Current standard Survey data based
Adjust 2.00 of Adjust 1.58 of
Concourse 1,449.31 785.39 663.72 Additional rate Additional rate
Convenient facility 290.70 197.18 9352 20% of Concourse
Bathroom 220.40 97.52 -122.88 -
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(Fig. 16> Flowchart of the building VISWALK
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(Fig. 17> Concourse of Exist rule
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(Table 12> Analysis result of Bathroom
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(Fig. 21> Bathroom of Exist rule
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