A Study on Universal Design Critical
Factors of the Urban Railway Station
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Abstract
Purpose: The number of the transportation poor has been steadily increased, and also the social

perspective toward the disabled has been changed. Thus, Universal Design has been needed. In

particular, the unknown majority of the transportation poor have frequently used the urban railway

facilities which should reflect the ideals and principles of Universal Design. However, previous

research has not focused on the study on critical factors of Universal Design. Based on this

observation, the present study aims to find out Universal Design critical factors of urban railway

station. Methods: This study explores the criteria of planning Universal Design in the urban railway

station by analyzing and comparing the similar criteria used in both domestic areas and foreign

countries. Result: Findings from this study are as follows. First, we found out the critical factors of

Universal Design in the urban railway station by comparing and analyzing the similar criteria

previously used. Second, this study also suggests the better directions toward the domestic criteria

relating to the urban railway system. Third, we found the need of the universal standard as well

as individually corresponding strategy. Moreover, we found the need of preparing the critical factors

for the physical environments as well as the human service. Implications: The further research on

findings of the planning criteria will have been continued on the basis of findings of the present

study.
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1. Introduction

1.1 Background and Purpose
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1.2 Methods of Research
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[Figure 1]u} ZfCh
Background Demand of Universal Designed Society and environment|
/Purpose /Elicitation of UD element for Urban Railway Station
Theoretical Transportation poor, Urban Railway Station

Study and Idea of Universal Design

Korea Japan, EU, United Kingdom

Survey Acts and regulations Acts and regulations

/Compare concerning with UD and concerning with UD and
transport station transport station
Conclusion | | Findings of UD Critical Factors for Urban Railway Station

[Figure 21] Study Flowchart
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2. Theoretical Study

2.1 The Idea of Universal Design
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[Table 1] Concerning of Universal Design Acts and
Regulations in Korea

Years Acts Contents or Significance
Factors relevant to housing for the disabled

i AAIEHORF2 was separately con;ideredA o
81 o "' |Focused on the disable's accessibility to the
W= . o )
public facilities such as roads, parks, public

building, and transportation facilities.
Established the act related to the physically
handicapped's accessibility to the facilities in

1985.

85 |[A=H Added the act relating to elevators as well as

toilets for them in 1986.

Proposed the detailed rules related the
disabled facilities in 1988

the Mentally and Physically Handicapped
Persons Welfare Act. was changed in to the
Disabled Welfare Act.

‘89 | ZOfIEX|H [In 1990, the building rule for the disabled
facilities was emphasized.

This rule did not actually reflect the
improvement of the disabled facilities.
Universal Design, needed for the disable, was
considered in revising the rules.

ool el Guaranteed the disable' accessibility, involving

o, ARSI '

97 oS RIZ A0 the old, the pregnant, and the weak, to
::r;ujao information related to facilities for themselves
—oEE so that they can safely use facilities by

themselves.
u E 9F X} O| [Separately dealt with the details related to

‘06 |0|=H9| transportation such as road, transportation
SXIH system, and passengers' convenience facilities.
O QIXHEF |Prohibit discrimination in all life. e.g. physical,

08 X| 8 #H2|F|social and service environments.

K| S0f| ket For huge increasing in social costs, this act is
HE not universally applicable.

Set up the rule that the accessibility as well
as the availability by both of the disabled
and the old should be evaluated by the
nation when making the public buildings in a
life environment.

There was no obligation to follow this rule,
but this rule was enforced as a local
ordinance.
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2.2 Urban Railway Station and Guideline
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2.3 The Transportation Poor's Using Characteristic
of Urban Railway Station
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[Table 2] Categorization of Users and Major Obstacles

Type Relevant Users Major Obstacles

- No solution of stairs and steps

- Difficulty of continuous walking
at a long distance

- Need more space inside of
automobiles and rooms

- Inconvenience of operating
facilities by only the hand for
the arms-handicapped

- No accessibility to use the
upper space when sitting

- No safety of walking by the
pregnant

- Exposed to the danger by the
children's unexpected behavior

- Need more space for changing
the baby's diapers

The wheelchair
users, the crutch
users, the old,
People with| the pregnant, the
a |Difficulty in | infants, the per-
Walking son with pushing
a stroller, the
person carrying a
big baggage

- No accessibility to visual
information

- No availability to search for the
routes toward the destination

- The difficulty to distinguish the
color as well as comprehending
the letters on the directional
signs

The blind, the
People with| people with a

b |Visual low vision, the
Impaired children and the
old

30 ZAIEEZ GAtel |LHE CiXtel 7|FEQ40 23 AP

Type Relevant Users Major Obstacles

The difficulty of the voice
recognition
The difficulty of recognizing the

The deaf, the
People with| person with hav-

Cc |Hearing ing a difficulty in aural warning
Impaired hearing and the | - Difficulty of the communication
old with a difficulty of the
vocalization

- Difficulty of information
recognition as well as
communication

The difficulty of the
communication without
comprehending foreign
language

Difficulty of reading and writing
The dangerous possibility of
getting lost

The difficulty of coping with
the particular situations, for
example search for the sanitary
facilities, or emergency
evacuation

Foreigners, the
person with a
difficulty in vocal-
ization, the per-
People with| son with a diffi-
d Difficulty in | culty in head,
Communica- | memory or com-
tion prehending, the
old, the person
with a difficulty
in communica-
tion, the infants

) LA, N SGH SR o A B 10 B g B BRI A M HT (LA 0 0 A
RIA ()7 20 =804 R I4 > IRENZN), TH25 6,
J1, p.6 referred and rearranged by author

2) The Scenario of Access and Using Urban Railway
Station
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[Figure 2] The Transportation Poor's Using Scenario of
Urban Railway Station



3. Analysis of Universal Design Guidelines
of Urban Railway Station

3.1 Summary

EAEZAAMC| RLIHA CIXR AT |E =52 fIh =
Lol 23 M= X 7|ES D&, 24t g5 fd+E1 0
& A B2 o FE ZMotaxt oot Hlmij& el e
EAEE AR FLHAORR M= 2 7|E2 [Table 4]

a2t Ae AHEA FH([Table 21| EtYE F1)2 CHEY
ShRCH
[Table 3] Comparing and Analysis framework
. KOR JPN | EU | BR Users
Nation

Secti KR- KR- JP- EU- BR-

ection act | code | code | code | code | 2 bl c| d
It S checking with related section and checking with

ém or >paces mandatory/recommendation related user

1) Korea

oh=2 2005 TuSOfAte| OlsHEel FITIH, (0I5
KR-actiS FZ2H = 2006\ 2t Al Tt ABTH S FHot
of ool 5o nE L 8 usAldze 2 A 0|8Y8S
B =10 Aon, TAEE FAALa B ME T
AMNEER- O 2450 "TEAEE YHY A ss-HoAld

HAXIH (0|3 KR-code)S 2008 M H Al&stn ULC.
KR-codeo| ¢ L& ool & oA} Hi2| e=0| AS L
CHEE HIFOHQ fIF2 7|IZE2 2 KR-actet KR-code2| H&

of AN L7 2EtE F X7t ULk

2) Japan

Y22 2006 128 TaHX}, Fo{el SO RESHA 0|8
g = Ae EF HE29 AFET0 2ot HEGIELY
), TuSHiE|0f =2, 2 YNretel TR}, Fojel
9| 0|5 &2 Aesto| ZTIof| 2ot HE(HIZ|o{zZE[A),
2 ME Aldsta QACL o2, 19834d MY & '33us
E{0|'2ol FojQl Ald FHIX|IHE, 0|2 XIEHQl s Sl
33182 Ola & REXGHXE(OHAIE H), (0[5t
JP-code)2 %2 7§ABI0] Al@Etn QICE12)

HE 4 EQ/A(the Trans-European

=
Network: TEN) 752 ?ISt RE7|ES EUQge 5218 &

12) O{Z{E0|dnt 2HASIO 1983 MY O|= 19944, 20014,
20074, d2|1 #2229 2013 40| J|HS st ony, AOfol
SE o] Hatel AS|A Hztof mat IS st QUL

Of Z7tE 2 ME4SHO] ALESt QUL HEA|Qah 2SO M
£ TSI PRM(the Technical Specifications for Interoperability:
Persons with Reduced Mobility)(0|S} EU-code)O| U0, Xt
U HE R HAA|E0| TENO]| siEdst= E< sie A1H

2 = 78 0|de 7|£0| e Ek XHE EFOEE

St ot

4) United Kingdom

922 Equal Act 20100] 2AH3}0] ASS0) B3t HaA
HZE |t A=7|=(Building Regulations 20102]| Part M,
Approved Document M)t 0|2t ZtHEZ AN 7|0l
BS:83000] QICh MEA|MI BBIOIME HE o 2HS
o WEFOAM A3t Accessible Train Station Design for
Disabled People: A Code of Practice(0|5} BR-code)dj| 2|dH
THAIE|D RATE O] X[ 2 BS:83000f 2AHSH0] A5t RA 2,

HEoALeL BEstol & & &52 FII5H0 AAstL

= A
Ct. BR-code= Thed| ZFOHQIEEE ofLgt B2 S #41 U
=2 &

— a1
= AjEto|L} of2io], 2%} O|ZX|, BT} 22 9
i

= Hi2fsto] 7= s H &%t

[Table 4] Case Study Object of UD Law and Regulation

Nation Code Name
KR-act The Mobility Enhancement for the
Mobility Impaired Act
Korea - -
KR-code Urban Railway Station, Transfer and
Amenity Facilities Design Guidelines
) ATl 0 BEREMIE LT 4 R 94 Y
Japan JP-code (I i)
The Technical Specifications for
EU EU-code |Interoperatibility: Person with Reduced
Mobility
United ) Accessible Train Station Design for
Kingdom BR-code Disabled People

3.2 Comparing and Analyzing: Section and Item
of Law and Guidelines

1) Access Route

Yozet HEE 85 S52 Hidd HgXtE Hlnol
= &9 Of

H212 & 328 28RS o L EHATSE &
Al tEOh), FXtEE Bt 0|87ts FAS el EA
&, =28, EEIE S0|A2] 7|F0| O/H|g Hde = LEtkt
Ch £3|, A E2| HZ 1t 2SI SZEIA| 0|2= A
HAS MO T H=£X0|2 QHESt HASM A2l 8 & 0]



of oist M HEXNS2 tFEE2 ALEXI0A =0 Z0t7t
= Sast 522 00 tist 20| B HoICk(Table 5)

[Table 5] Comparing of Access Route Section

. KOR JPN | EU | BR | Users
Section Nation KR- [ KR- | JP- | EU- [ BR-
act | code| code| code| code| @ b |c |d
Pre-travel Information : ® (@ (A |A|A A
Accessible-route SR ‘0 (@ (@ (A A
AccessRoad |[@ (@ (@ (@ (@ |Aa|a A
Obstruction ® (O (A |a
Approa - -
hi Consideration
"9 1 burin
the | 5 Hlding & /& |0 jaja) |4
Stati
aton Works
§ IFi’ghl;(»ing J ® [a|a|a
@ arking
; Space [ ] [ ] [ ] [ ] [ ]
g Help Points O
o Monitoring
C and o A
ar Enforcement
Parking -
Car Parking e |a
Contracts
General
Parking ®
Lighting @ (A |A A A
Pick-up Points ® (0 (A |a
@ : mandatory
O : recommendation
Users 'a, b, ¢, d' were referred contents of [Table 2]
2) Route and Vertical Moving
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2 FAEQ Ci3Heto] Hasl EQICk(Table 6)
3) Toilet
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[Table 6] Comparing of Route and Vertical Moving Section

Nati KOR JPN [ EU |BR | Users
Section ation KR- | KR- [JP- | EU- | BR-
act | code| code| code| code|@ [P [c |d
Connection Route | @ [ [ [J O A |4
Guide of Route | @ (] (] [ 0 A |4 A
Handrails (] [J [ A A
Route Obstruction/ * ol o lala
= Safety Assurance | " |
g Furniture : [} O (A |a
= Llighting ¢ L. ;0| 010 alalala
< Stairs o o[ o o]0 A
3 Slope [J 0| 0| 0 4
Vertical Elevator [ [ [} [} O A |A |4 |4
Moving Escalator N o[ 0| 0 |4
Wheelchair Lift 3 (] A
Moving Walks : : 0| 0 |a A |aA
@ : mandatory
O : recommendation
Users 'a, b, ¢, d' were referred contents of [Table 2]
[Table 7] Comparing of Toilet Section
Nati KOR JPN|EU |BR | Users
Section ation KR- | KR- | JP- | EU- [BR-
&c act | code| code| code| code a |bfc |d
Multipurpose : :
TOIlet f ] O . ‘
Wheelchair
Accessible Toilet . . i o e
. Sign for Function
> of Toilet o |0 s A
3 Emergency Call: :
= | Toilet Facilitgies ! : i 0 0 4|4 fa 4
E (Washbasin__ [ '¢1"""T @ [ e[
® General Toilet : | : (] 0 |4A
uinal [ o [0 ] .
Baby- changmg ol ol ola
Facilities oo ]
Anti-glare Finishes | [ A
@ : mandatory
O : recommendation
Users 'a, b, ¢, d' were referred contents of [Table 2]
4) Ticket Gate lines and Platforms
DiE2, JWAT, 28 HHE AHSEL S2Y b
& AHE Hl w2 Zut U= HEA0 ML SSHEX|(FE
7Hato|2 Qloh oJAIAE O3 F, 210 ZOHQlS Hig{et =3}
a2 X S)2 sEEMel =F S0f Cigt 7|F0| OJH|o
Aoz LERRCE ZIgtioA|de| Zf L= Et ofLzl &
= =9 7|F0ME 78St UK @1 A= AHO|
Ch XISHEW 2bxf S ZHEHA|Q] CHI| L, m|h ZH[of Cfst
A2 MHH, LMo 2 530| EolX|z LasAdXtofA o
T Aoz 0[0f et 778 R 7|E E&0| Algsl 22l
Ct.(Table 8)



[Table 8] Comparing of Ticket Gate lines and Platforms Section

[Table 9] Comparing of Guidance and Signs Section

Nation KOR JPN [EU |BR | Users Neifiem KOR JPN [EU |BR | Users
: KR- | KR- | JP- | EU- | BR- : KR- | KR- [JP- | EU- | BR-
Seaen act | code| code| code| codel| b e & Sseian act | code| code| code| code a e e €
Ticket Sales Maps and @ :
Ticket Points/Service (] (] (] [ O (A |4 |A |4 Detailed H : 0 || a A |A
Sales Desk ...l Information :
Points/ | Communication : Signboard 0| 0| 0 |4 A |A
; H (] (] A |A |aA b :
h\ge”ﬁ]ng System i . Tactile Sign | @ 0 A
achines [ - ASLE LI A P
T|clmc¥?nnedsmg o LA N Lontinuous E (] A |A |4 |4
a : . o | Guidance | Directional Sign §
£ Ticket Gate lines o o0 A |4 f‘: ?nd Sign Lighting 0| 0 |4 A |4
= Platform Design | @ °o| 0 A |4 3 Signs | Announcement ; L 4 4
o - - ® Facilities LED/Display
s Sign for Wheelchair | @ L A E Screens 1 Lt
=4 = S S P
‘; Platform v Signal Guide o |0 A
EY S;;edenFeDnggr o L o |4 ? Induction Loops 0 A
% Auxiliary Elegtrorjic
Platform Facilities on (] o | 0 A N;v;({;ea;:gn O a4 |s |4
Board A yF i
arm Facilities
Announcements | o . A (A [a Emergency (Signs and o | 0| 0| 0| 0|4 [a|a |a
about Train_| " |...... Aarms | pnouncements)
Lighting i D0 | 0| 0 a|a(a|a Help Points F || : o | 0 ||a |a |4 [a
Emergency i A |A 4 |a @ : mandatory

@ : mandatory
QO : recommendation
Users 'a, b, ¢, d' were referred contents of [Table 2]

5) Guidance and Signs
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Ch. S=2t 78 7|=2 4% YA S Hi2sHY 39¢t
Lfe| =&at 2t S0 Theh AF7HA] 85t e,
238 Lo AGME =Xt M Sl o HREEE
K&EAIZE 7170 &2 A J Mo ALEAF S& Higieh 2
X =0|, 2tHo| = SO theh AFE7HR] FAIStD QALY
Ot=d{, AOLEZO|LL PDASE S8 FHHE LiHIAH O Al
2R FHE AE ATYSID As S22 IHOME

o = . EESH
STYYA 0182 4 UL HIYSHZAINL o U YYD}
NZE Agoz T4XOR FHEOO ¥ HR0)
C}.(Table 9)

O : recommendation
Users 'a, b, ¢, d' were referred contents of [Table 2]

6) The Others

ALY Z[EfAFREDE BHAE e E0r 2= HliE] CHYAt
E Hlusi=E 21t s SUAE R SAALD X0 Cf
o WRO| Cfgt 7|Z0| OjH|g HO = LiEtTt Yol B
=0l 2 3l ool 52 ST AHES 13 HA
7122 PAIStD Ao, REL 4% Aol Aldate[x}, &
A2dxt S Hdez Foj U B30 2ot us 0|5 2
FHoz FHASHY, HLO} L2 MHANAZ FHs5tD A
C}.(Table 10)

[Table 10] Comparing of the Others Section
| i [O8__DPN[ED [58 [l
Section act | code| code| code| code| @ b [ [d
Rest Space for
Pregnant Woman o 0 A
Medical Room 0 A
= i AICD [ A
E c i P P |
o | Facilities Public Phone ¢ | .. : 0 A A A
§ Fax 0 A
@ Drinking
ouncan | 9 | ‘ ‘
Rest Place 0| 0 0 A A
Training Staff H [ A A A A

@ : mandatory
O : recommendation
Users 'a, b, ¢, d' were referred contents of [Table 2]

4. Findings of Universal Design Critical
Factors for Urban Railway Station
UM 2M HBY YIS} FYLE L B2 ChAR
SOl ZAIEEGAS] FLHE AR 7|ER4a

i
£ T E5}3 [Table 1110t ZLCt
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[Table 11] UD Critical Factors of Urban Railway Station HOZ2Qt 2SI AMHO|SHEN SO ZF A|AdE o
: eri st S4A" +=EolF & 00 Cist YH|E St=F 5tH, &
Sectlon Cr|er|a O - O L l ] 1
Pre-travel Information ) A S EaZAL 7|2 B 23 sM =2t 0[0f Ciet Mot
Accessible-route ® NS HI=S ik FAZ A B0 FA2A o
Access Road [J N = L o = o
A hi Obstruction ° olof Cizt QHLHE o|Fztstn, FI7HEQl OHHA|YE, B BF
roachin . - - —
the Station” | Gonsideration during Building | g, Fxp7h5320| gt HEAB X DAL FulE BY
Access Works N N N
Route lighting O Atgtez ECH GAY dZE=2 3 CHRtAOp BEsto] Al
Faring Space ® Fojel A VIEF BRI St REAY IES
. elp Points L N
Car parking Monitoring and Enforcement ©) o|Fetotl, HAYOHZHA K A0 TSt 2X] 7|=E2
Lighting O o|Rsisict. +X0|S AT BB 7|E X HO| HAZof
Pick-up Points ) o _ o
ol = E 2 MX|2X|S IO 710
Connection Route ° UE ZH O 2ZEAISS HXISKSIHH, FYURAS| B2 Al
Guide of Route ° ZEREOHQI, EIN|O] AFRX} 50| 0|28 123l 7|8 HAXE
Route Handrall ® = ich 9IMAIMD Betsto] Chrst AL Ato| T3t of
Obstruction/Safety Assurance ® N o L
Furniture ° SHoEd 2% 7|ES TSt YA et B fls
Lighting ®  NEA| 018 4 Uk AN Tf2 7|ES oRaITt o2
Stairs [
Slope o 2 7IM7 maCiet 2o WE2S o|Tsjsin AskiEAILY
Vertical Moving | Elevator ° CHEHZ|Of Cist 7|&=2 AT oot 7HET, S22 & 0 2Eg)
Internal Escalator [J — ey
Space Moving Walke 5 Of BjEA0| QAL E FA7|ES P36, STHY =Y
Multipurpose Toilet O S O|RAMO| TSt 7|E2 2R ettt f e 3 QYA At
Wheelchair ACFeSSib|e T9i|et [ AL A|ZH, SM, CIAZH 0| Ol LU £ E_E%Hél =0
Sign for Function of Toilet [J N o N = O s
Emergency Call Facilities ) Ciot &M 2X| 7|&S Ofdsta dX|E o Fatetct. 7|EF ¢
Tolet Washbasin o MEBAAN % S4TH HKIS AW oL Y L AN 2
General Toilet ©) e .
Vst o 9% @82 olTeisio] 22X shAmet ofLfa} ol AH|A
Baby-changing Facilities ° KoM 2| SLHMC|IXIQIE =TSt E S}
Anti-glare Finishes [
Ticket Sales Ticket Sales Points/Service Desk )
Pointg/Vending Communication System ) 5, Conclusion
Machines Ticket Vending Machines )
Ticket Gate lines [
Gat 2 o1 2L AMEEZYAIS| SLIHAC|KFQ! 2t 7
Gate o Desan * 2 GI7E Q| SAIHEOfAe] SLIHACIXIY T 7|
and Sign for Wheelchair ° ZFO| Hu-2AMZ Sl TAREZAAS FLHA CIXIQ! 7|1&
Platf N
m Plotform Screen Door and fence | @ gag £&% 9172, Fa APZM I S HAHY o
Platform Auxiliary Facilities on Board [J °
Announcements about Trains [ ] =t ZLf
Lighting o AR, 2 A7 ZAEEA 08Xt O/ SHE U B2
Emergency Facilities ) N
2 2 oz NIz, =xzZ7t E2 U FAI
Maps and Detailed Information O O[gAILIE[RE 7[¢e R CB TSt 8 Ao,
Signboard o ATOISAIY, AMAIL HET U ST, RE L AL,
peueson S JlE MoAHO| g202 D, 2 YBUR 3=, Yk,
Guidance and Continuous Directional Sign [ ]
Guidance | Signs Facilities [ Sign Lighting ° S8, 3ol A J|FEQ| M Bl Ao b2 CHabX} ¢l
S Announcement o T HIE S SAEE GAtel FUMA Cixtel 7|ER A
9 LED/Display Screens [J = 10
Signal Guide [} £ TESH3Lt
Alarming and Alarm Facilities(Signs and ° EW, 72 El| TnEAXIQ O|5HO| ZXIH 2 IE
Emergency Announcements)
Help Points [J ZHE oA Ee| 2 HFEE AISHL U0, A|EE ME HA
Rest Space for Pregnant Woman & X|Ho| RAfBE & 4+ AUYOH, TEAIMEY, 0 2 =
ublic Phone o
om:rs Etc Facilities Drinking Fountain 5 ANEEZ HAHE 9 Sh5-WOo|A|M MAK|IA S 1 0|2 CHAK}
Rest Place o Eumojploz gL, L0t A2 AB0| YA 2
Tralning Stat ® L omojel B JIFEE DEURS| O|SHO| FAUI 4F
@ : mandatory s =t
O : recommendation L= £20| o], Z 7|&ES S MY = Us FLH
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