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ABSTRACT

Bangkok, the capital and economic center of Thailand, continues to face severe
traffic congestion, making mass transit systems—particularly rail transport—an essential
part of the solution. However, the increasing number of passengers has led to crowding
within stations. This study aims to propose guidelines for effective metro station design
using Siam BTS Station as a case study. The research employs PTV Viswalk simulation
software to analyze pedestrian movement patterns and systematically identify potential
problems within the station. Six station models with varying numbers of service floors were
developed and simulated. The results show that the two-level station (Model 2) — with
the first level as the ticketing area and the second level as the platform with a central
track and side access — demonstrated the highest efficiency, with a pedestrian flow rate of
0.0286 person/s/m and a destination flow rate of 0.0192 person/s/m. Similarly, the three-
level station (Model 5)—where the first level is for ticketing and the second and third
levels are platforms with a central track and side access—showed the highest efficiency
among the three-level designs, with a pedestrian flow rate of 0.0260 person/s/m and a
destination flow rate of 58 0.0086 person/s/m. The findings provide valuable insights for
designing or improving metro station layouts to enhance passenger flow distribution, reduce
congestion, and support infrastructure planning for new stations. Moreover, the simulation
approach can be applied to assess potential impacts prior to implementation, contributing
to more effective 62 pedestrian traffic management within metro stations.
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Table 1 Platform Layout of the Studied Railway Stations

Design

Types of stations

Types

The first level serves as the ticketing floor. The second level is the
platform area, where the railway tracks are positioned on both sides,
and a central platform facilitates passenger boarding and alighting.

The first level is designated for ticketing. The second level is the
platform area, with railway tracks positioned in the center and
boarding/alighting areas located on both sides.

The first level is the ticketing floor. The second level consists of a
central railway track, with boarding and alighting areas on both sides.
The third level has railway tracks positioned on both sides, with a
central platform for passenger boarding and alighting.

The first level is the ticketing floor. The second level has railway tracks
positioned on both sides, with a central platform for passenger boarding
and alighting. The third level features a central railway track, with
boarding and alighting areas on both sides.

The first level is the ticketing floor. The second level consists of a
central railway track, with boarding and alighting areas on both sides.
The third level follows the same configuration, with railway tracks in the
center and boarding/alighting areas on both sides.

The first level is the ticketing floor. The second level has railway tracks
positioned on both sides, with a central platform for passenger boarding
and alighting. The third level maintains the same layout, with railway
tracks on both sides and a central boarding/alighting platform.

T-2

T-3

T-4

T-5
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Central platform

Side tracks

Figure 1 Design 1 (T-1) Two-Level Platform: central platform and side tracks
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PAEMTUTU-A90ETUIERIUAY Figure 2

Central Tracks
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Figure 2 Design 2 (T-2) Two-Level Platform: Side Platforms with Central Tracks
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Central platform
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Central Tracks
Side Platforms

Ticketing floor

Figure 3 Design 3 (T-3) Three-LevelPlatform: The second level features central tracks with

side platforms while the third level has outer tracks with a central platform
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Side
Central platform

Figure 4 Design 4 (T-4) Three-Level Platform: The second level features side tracks with a central

platform while the third level has central tracks with side platforms
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Figure 5 Design 5 (T-5) Three-Level Platform: The second level features central tracks with side

platforms while the third level has central tracks with side platforms
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Figure 6 Design 6 (T-6) Three-Level Platform: The second level features side tracks with a central

platform, while the third level has side platforms with central tracks
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Table 2

Table 2 Mean Absolute Percentage Error (MAPE) and interpretation of model accuracy [20, 21]

MAPE (%) Interpretation of Model Accuracy
< 10% Highly accurate forecast
10-20% Good forecast
20-50% Reasonable forecast
> 50% Inaccurate forecast
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Table 3 Calibration of the model with walking time data in a normal walkway from survey

Sex Actual survey Model MAPE
Male 1.21 (m/s) 1.22 (m/s) 3.880 %
Female 1.18 (m/s) 1.19 (m/s) 4.030 %
Male / Female 1.19 (m/s) 1.20 (m/s) 1.940 %
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Table 4

Table 4 Average density of space in the railway station

Pedestrian density

Design Types of stations )
) person /m’(

1 Two-Level Platform 0.0570

2 Two-Level Platform 0.0520

3 Three-Level Platform 0.0880

4 Three-Level Platform 0.0860

5 Three-Level Platform 0.0840

6 Three-Level Platform 0.0866

Winihmanuvwiuresiuiluandsalnihuuansdugvveansmduanduduiandy Figure 7

e
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c

il

E 0.02

9]

3

e 0
1 Two- 2 Two- 3 Three- 4 Three- 5 Three- 6 Three-
Level Level Level Level Level Level
Platform Platform Platform Platform Platform Platform

types of stations

Figure 7 Average density of space in the railway station (person/m?)
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Table 5 Pedestrian flow average and flow toward destination

Flow Average Flow toward Destination
Design Types of stations
Jperson/s/m( Jperson/s/m(
1 Two-Level Platform 0.0266 0.0146
2 Two-Level Platform 0.0286 0.0192
3 Three-Level Platform 0.0202 0.0078
4 Three-Level Platform 0.0245 0.0083
5 Three-Level Platform 0.0260 0.0086
6 Three-Level Platform 0.0226 0.0080

diaihaedednsnisivanasdnsinisivaludsgemnedaenisvesaailsalniunvivlu
5UvRINTMUARAIAY Figure 8

0.0286
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0.0245
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0.015
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Types of stations

B Flow Average B Flow toward Destination

Figure 8 Flow rate and destination flow rate of pedestrian traffic in the station
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AsunwiulusERU 0.0520 person/m? fafleineglutisiimnzannsmnsgrunsussiduszdu
ANUUBSAYBIAUAUL (Pedestrian Level of Service) Fsaglutaesziu B-C munefisamnsa
wieulmldaznnlasliifanissuduresiiusi nseenuuuludnunsdtdsmalvisuuuud 2 4
aumnzauniludsssansamuesiuiinazanuvasndevesflasarslutaanaiiiianiu
AoanslduInITas

dFuaniinuy 3 $u Uuuudl 5 fanedanuvuiuusiifigad 0.0840 person/m? uans
Iilufisessuglasansldilundninuadesduazaunodai sesasunfeguuuuil 4 (0.0860
person/m2) 'EULL'U'Uﬁ 6 (0.0866 person/m2) LLaSEULLUUﬁ 3(0.0880 person/m2) %ﬂﬁﬂmuLLaﬁmqﬂ
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Table 6 The percentage of area density in a railway station

. ) Pedestrian density Percentage of
Design Types of stations 2 ,
(person/m”) average density
1 Two-Level Platform 0.0570 12.57 %
2 Two-Level Platform 0.0520 11.46 %
3 Three-Level Platform 0.0880 19.40 %
4 Three-Level Platform 0.0860 18.96 %
5 Three-Level Platform 0.0840 18.52 %
6 Three-Level Platform 0.0866 19.09 %
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Table 7 The percentage of average flow rate and the average flow rate to the destination.

Flow Percentage Flow toward  Percentage of
Design  Types of stations average of flow destination Flow toward
average Destination
1 Two-Level 0.0266 17.90 0.0146 22.25
Platform
2 Two-Level 0.0286 19.25 0.0192 27.98
Platform
3 Three-Level 0.0202 13.62 0.0078 11.87
Platform
4 Three-Level 0.0245 16.49 0.0083 12.67
Platform
5 Three-Level 0.0260 17.53 0.0086 13.03
Platform
6 Three-Level 0.0226 15.18 0.0080 12.17
Platform
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