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On the Study of Design Guidelines and a Design Case to Enable the
Replacement of LRT Stations by Stops
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Abstract To cope with the increased demand on the intra-city transportation by urban rails, the introduction of the
light rail transit (LRT) systems has been expedited in Korea due to the possible reduction of both the development
and operation costs from adopting LRT systems. The LRT systems have so far been designed, constructed and
operated based on the corresponding law and regulations. It has been conceived that fully complying with the existing
guidelines may incur some extra costs on LRT. In addition, the present design of LRT stations seems to require
unnecessarily long flow of passengers traffic, particularly for disabled people. In this paper, as an approach to solving
the aforementioned issues, an introduction of ‘LRT stops’ has been studied where the stops are similar in concept
to bus stops and are intended to replace the stations of a bigger scale in general. Specifically, necessary guidelines
for design have been developed by modifying the existing ones to be fit with LRT stops. A design case was also
presented to evaluate them. The effective use of the results reported here will provide an opportunity of cost reduction
in connection with the construction and operation, and also let people benefit from convenient use of rails, thereby
resulting in enhanced transportation welfare.

Key Words : Light Rail Transit, LRT Station and LRT Stop, Railway Station and Railway Stop, Quality Function
Deployment, Design Slimness
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Table 1. List of the extracted requirements from
the design guideline [3].

Classification Content

1.

—

Should minimize the number of operators and
be managed centrally.

Should be fit with underground culture space.
Should utilize adjacent buildings.

1.2
1.3
1.4

Should consider the characteristics of neighboring
area.

Should be able to work with sidewalk and
pedestrian underpass.

1.6 Should consider the emergency preventive plan.

1.7

1.
Functionality

W

Should consider transfer station as integration
station office.

2.1
22

Should simplify the moving line.

Should consider the moving facilities for the
handicapped.

Should maximize the connectivity with ground
public transport.

2.3
2.

A9l A4
At 4 A]

r
N
2
k1
>,
o
k1

&
rlo

3
i
e

7]

o

4

[

il
@ o lo A
o o oax
H A i o

MN

o

2

>~
=
2
ox
Al
R

o

2
&
>

~
=

o%
2
B
2

Sl

L
=2,
F—?ﬁré—(:‘

N

B
e
1o
o
ofl
>
=2
ot

SN
>
odk

[e]

-

ox

%0,
N
&2
flo
off
o
e
=
o,

1e
°
&
t
o

2
xe

o

2,
>,
A,
B

&

o
o

N

A D

2
=

¢

9l

o

[

=

=73

F2] 2 7(Needs)
ok webd, F7hE 7] A

ol
-

= AL wkEA Q3 Yo,

71E AT NAS S8t 7€ ATAHE
24319 A A NEAT §9 HF R A
(2010.8, S=AE/EATY)12], AFAHE ZAY A
Aot 9l sk e] AR FHF R 14(2010.6, T
AE7EAT13] 55 Faskon, AeddA A
& APATES FAsGTE o)F T3 FUIE =54
b4, AA el tigh At ola AR 27 (Needs)™=
t}&-¢] Table 29+ 2vH12,13]

Table 2. The identified needs from references.

Convenience

2.4 Should increase convenience and efficiency of

maintenance.

2.5
2.6
3.1

Should plan rooms with openness assessment.
Should inform passengers of direction.

Should harmonize facilities, materials, colors
and lightings.

Classification Content

1.1 Should consider the emergency preventive plan.
1.2 Should react quickly in accident.

1. Safety 1.3 Should prepare measures about noise and
vibration.

1.4 Should obey law on fire fighting and safety.

3.2 Should use materials with feelings of familiarity

and mildness.

Aestil‘etics 3.3 Should use naFural lighting i'f'possible. :
3.4 Should recognize a composition and function
of rooms.
3.5 Should modularize rooms and facilities.
3.6 Should characterize the station.

2.1 Should exclude redundant facilities and rooms.
2.2 Should restrict shopping areas and cultural facilities.
2.3 Should suit moving and boarding facilities.

2. Economics | 2.4 Should minimize cleanliness and convenience

facilities.

2.5 Should make unmanned operation possible
if necessary.
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Fig 2. The systems engineering process[14]

A
AL

.74

2 Z2 A2 mEY a7
Al2=®lof] JEE W 2 FA}8KRequirement) 2.2 2
AL AX 754 EAT 287 EA ddy=
REg Holal girk uhehA] & QA o]efdt T
Aol et A% AAX A ZH ]L QA
(Requirement) ¥} FHZALZRE =
EE| Table 33} Zo] 74k} &
STFANERe] 2 71E V)5, A
AR} A A o] FItE o] F
Zzug B

7 ARA2)

9] &7+ (Needs)9} &

M of

o]

57}A] e
w3
74
WA A58

BHuA[12]914 &= %!
& WE(Needs)iTH 5.4 akakel A7 B 9l
= el e Hasslolol frh ek @Al
9011, o= Fig. 2¢] Z2 A2l weh A5} Fo]

S
7ol eAke R AEAD 5 A HAH

o] zﬂ

3lo

1 l

=i

a4

Table 3. The supplement requirements for LRT stations.

Classification Content

1.1 Should minimize the number of operators and be
managed centrally.

1.2 Should be fit with underground culture space

1.3 Should utilize adjacent buildings.

1.4 Should consider the characteristics of neighboring area.

1.5 Should be able to work with sidewalk and

pedestrian underpass.

Should consider transfer station as integration

station office.

1.Functionality

1.6

2.1
22

Should simplify the moving line.

Should consider the moving facilities for the
handicapped.

Should maximize the connectivity with ground
public transport.

Should increase convenience and efficiency of
maintenance.

2.

%)

2.Convenience

24

2.5 Should plan rooms with openness assessment.
2.6

Should inform passengers of direction.

3.1 Should harmonize facilities, materials, colors
and lightings.
Should use materials with feelings of familiarity

and mildness.

32

33
3.4

3. Aesthetics Should use natural lighting if possible.
Should recognize a composition and function

of rooms.

3.5
3.6

Should modularize rooms and facilities.

Should characterize the station.

4.1 Should consider the emergency preventive plan.

4.2 Should react quickly in accident.
4.3 Should prepare measures about noise and vibration.
4.4 Should obey law on fire fighting and safety.

4. Safety

5.1 Should exclude redundant facilities and rooms.

5.2 Should restrict shopping areas and cultural facilities.
5.3 Should suit moving and boarding facilities.
5.4 Should minimize cleanliness and convenience facilities.
5.5 Should make unmanned operation possible if necessary.

5. Economics

3.3 M7 7|=uatol

Aa A% AR el A, A, B
AZe AAGS 28] A% 71FOR L 9o,
ool me} @ sle] AP ANekn ek 7] £EH
Qo we A7) 7] R Aol tete] A2lsin
ARk £EF e el wel 2k

Table 4. The improved design guideline.

Current Guide Improved Guide

Basic Safety, Comfortability, | Safety, Comfortability,
Direction |Convenience Convenience, Economics
-Secure waiting room and ..
. -Secure waiting room and
walking room. .
L walking room.
. -Facilitate passengers and L
Intention . . . -Facilitate passengers and
. unify the moving line. s o
Point minimize the moving line.

-Standardize station form.
-Consider pedestrian
overpassing station.

-Standardize station form.
-Reduce redundant rooms.

3503



A=A 71Ee 8] =2 A A6l AsE, 2015

=

= =

£9] QoA 2EH g2
to] "ot} Elx
| 7B o A =837

S|

) J

7] 3| ZAA Al

oL

1}
=

ot
ol N
o XM rim

L

kel
ol
=
-z
M
(RS

lo,

oX Md ox
=
N

o

o} o
o

o oy >
fr ol
rot
T
=]
e
(o3 r10
L
o
- &
oL
Y
b Jiz
>
o

o

ofy 4
ol
ok
B
o
o
ik
i il
offt
ot
=
o
i

30
ne

5]
ACH

el

o =
fu o
rlo
B
fy
lo
o o o

&
o Ol'ﬂ

__)..(_r”
=
™
fr
el
o
e
__)li_r“
=
™

_,d
e
o
Lo
>
=
=)

B

"

r,
4

N

)
ro Lo
B
o2t

2

[
ke
=
ro
o

oo
ool X Rl

o rlr E

ol
-

rir
N

-

o
-

fu

3

%
=
o =

o

> Moo &orfr o Bz R ot 10 o
S

i)

&

QFD(Quality Function Deployment)E %3l 433}
th. QFD< olaidAAe] e AES Ve EeR
gatar, FAH Al 2oz vhey] 95t
HAE BAslEAcREAN EA75AMS 1R
[15,16].

gl A3 o
skl A7 A A
tigtel QFD £4& Faskict
oA Fag 87 %0 we} g2t
T2 A 71k A3k QAL
AFE 7HA = Aok

QFD9] 7}sA|ol 2AYS

)

it
o>

ey
-

OEhﬂ]—x4

28)5(1, 4, 6), 3u1%(1, 3, 9) FEl S Z-E8lv, AE
Al 7155 &8st 7S U 4 ATH1T7] &
3 HOQQ| 9]F-of Melg o]g3dlo] o3& =& &= 9l
=3

WA e AR AA AT AAG LA
gko] Atolol A 73k A 94, 7 AuA 34,
oFgt Al 18E& st a7 9 8 7Ae
7ro] dadAE vhgel mel ol Aok

Table 5. Corelation between the needs and requirement[17].

Correlation Symbols Points
Non-correlative 0
Weak A 1
Midium o 3
Strong (m] 9
L @AMl thE @Al mAlE 9Fs A
Edje] 7t @A o] FAAL Sustolor o]
[17], &7 AFEREe] SAlOl M Zdek ko] oA, $3F
ko] ARA, A3 2] A, o 4] g
AR FEate] Aeateh. a7 o] Al o
&o) wo} o] Balany.
Table 6. Corelation between the requirements[17].
Correlation Symbols
Strongly Positive *
Medium Positive Yo
Non-correlative -
Medium Negative (@]
Strong Negative [ J
Tk A% QAR ket eiAh A 8 ol

st QFDE Sa5l9it). 1 272 B 2457 E&
HA) olu] Hg7|F=o] @ AHAA ha 712 o]
o] QFDe} YA AT

3.5 Mzl M2 YRY 7Y WY E5
P QFDE Fad A3 Aeld AR LAk

& Table 73 2t}

Table 7. Physical priority of the station.

Classification Station Stop

1. 1.1 Platform 652 1
Pass_e_n_ger 1.2 Waiting room 214 8
Facilities :

2. 2.1 Stairs 367 7
Boarding | 2.2 E/S(Escalator) 443 6
Facilities | 2.3 E/V(Elevator) 610 2

3. Path 529 5

4, 4.1 Restroom 112 10

Other 4.2 Gate (ticket barrier) 585 3
facilities | 4.3 Functions room 564 4

5. 5.1 Bicycle rack 108 11

g;zs;irs 52 Park-and-ride lot 186 9
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Fig 3. QFD to identify prioritized requirements.
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Table 8. Comparison of physical components between
the LRT stations and stops.

Classification Station Stop
1. 1.1 Platform essential essential
Passenger .. . .
Facilitics 1.2 Waiting room essential optional
2.1 Stairs over 1.5m over 1.2m
2. 2.2 E/S(Escalator) essential optional
Boarding essential  (for
Facilities | 2.3 E/V(Elevator) essential Transportation
handicapped)
3. Path convenient minimized
optional (but toilets
for the disabled are .
4.1 Restroom . optional
4. essential by other
Other laws)
facilities | 4.2 Gate (ticket barrier) essential essential
. . optional +
4.3 Functions room optional combinable
5. 5.1 Bicycle rack essential optional
Transfer . . .
Facilities 5.2 Park-and-ride lot optional optional
a =]
4, =H A 2 2A
4.1 &7 7|=2
Aol =¥ &S vtgor A dAE s

AA A
Atk AAE $3% 7|52 Table 99 2th

Table 9. Guide for detailed design.

1. |Design a station basis of Near Surface Light Rail Transit
Assume the sameness of subsystem (vehicle, signal,
communication, power etc)

3. |Design a station basis of general station

Design a station reflected by current laws and reflected
by LRT Stop concept

¥ AR AS 1302 o Foldl ANE FHBA 2
9 7129 Gabz AAR 1 5o zE A3 BE
o= PAH Qa, NFAT 544 FHsel A
Stk 7 AABA SR AN EAY A A 2
o] Beate] 754 A7) AR Ao A, T
FaA Sk DWAE 71O dfol, AP F
e A A} AFY NS A5 WAES
27 Agejol dhste] A 4715 o, A 2
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Fig. 5. Drawing of the LRT station based on current regulation.
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Fig. 6. Drawing of the LRT stop based on introduced concept.
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Table 10. Comparison of sizes between a station and

stop (m?).
Separate Style
Classification The cun"ent The 1mpr'oved
Regulation Regulation
(Station) (Stop)
Functions Room 410 370
Platform 120 120
Restroom 80 -
Office 30 -
Moving room
(path, stairs, E/S, E/V) 250 160
Sum 890 650
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