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Abstract

Purpose : The current tactile walking surface indicators have not been easily accessible to blind and

vision-impaired people due to unexpected variation of walking environment and walking behavior

of transportation poor. Moreover,

those indicators frequently cause the inconvenience to

transportation users’ walking. Thus, this study aims to investigate the improvement of tactile

walking surface indicators, by comparing and analyzing findings from the relevant research. Results
from this study contribute to suggest the better standard criteria of tactile walking surface

indicators for transportation users, especially blind and vision-impaired people, the handicapped,

the child and the elderly and weak, providing the secure and convenient circumstance for walking.

Method : This study presents the problems about the standard criteria of tactile walking surface

indicators via the examination of finding from the past studies. For example, we examine all

standard criteria, focusing on shapes, colors and qualities of materials used for Tactile Walking
Surface Indicators. Then, the present study suggests the improvement of standard, which apply to

the current walking environment practically and reasonably. Results:

To improve the current

condition of tactile walking surface indicators, the analysis on international and domestic standard
criteria need to be conducted. Findings from these analyses helps to suggest the better criteria for

the interval between projecting points of tactile walking surface indicators, effective perceived range

of walking road, and the brightness contrast between tactile walking surface indicators and finishing

materials. Implication : The suggested standard criteria of tactile walking surface indicators need to
be tested by transportation users, and the practical instructions of establishing tactile walking

surface indicators should also be developed.
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1. Introduction

1.1 Background and Purpose
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[Table 1] The Present of Transportation Poor
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Improvement of Pedestrian-Environment

Background for the Mobility Impaired /
/Purpose Improvement of Standard for
Tactile Walking Surface Indicators
Theoretical Characteristics of Blind and Vision-Impaired Pedestrian
Study Problems of Tactile Walking Surface Indicators
Korea ISO, EU, Japan, etc.
Compare ISO 23599, DIN 32984,
KS F 4561 JIS T 9251, SN 640 852
Conclusion Suggestions for Improvement
of Tactile Walking Surface Indicators
[Figure 1] Study Flowchart

1.3 Previous Studies Review
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[Table 2] Previous Studies

Group Thie'z:g(aec:) o Rate (%)
Total 12,634,127 100.0
the Handicapped 1,500,806 119
the Elderly 5,980,080 473
the Pregnant 484,550 338
the Child 2,347,418 18.6
the Companion with the 2321293 184
Infant

Note: Among transportation poor, the handicapped who are
more than 65 ears old are grouped as the elderly
(Ministry of Land, Infrastructure and Transport, 2013)

1.2 Methods of Research

Qo wHoRE AIZTOfQI0] BB LT HAHES O
gYY J2ln J|E HAEE0 BNHS SUTA U MY

1) "L SOfAt et Foiel, DAL, LT, YFOLE Stist A, Of
20| & LYHOM oS0 2HS Lils AES ZoiCh”

(Ministry of Land, Infrastructure and Transport, 2014)

= = —

a

68 AlZFOlQl HAHEEO| FHYIE MM A

Seong, Ki-Chang et al,
2005

Kang, Byoung-Keun

et al., 2006
Kang, Byoung-Keun
et al, 2007

Sa|LEl Uk, =Y 2
AE2(ole] BAEE T

B 24 9 By

Alziztofel,
Hoolol chet Fxp22 of
g BHY M2xAL Huel
h opAIR =AY

7IEFgoel,

HEfeel ZX

MK|ALO| B2 - HIH KA
ey | @ss, 710 ogrg) | S SO FHEEE OE
AR | HEaol 2xl @marg | STED e IS

e e

OFH7|So| ZBON 71X |C12 mEORel m@g T
Aot | EAZEo| ROl Cfet| aet 3D FAol SAHY

HHE T =9 =g




flet 22 MAATE DES Zup A|ZFHR HASED}
HEE HEfEARL HEZAF O2|0 HALHS SO HEH
ol Jfdgets MAlot ALk 2Lt ol2eh AANS0
AlZtgotel MAEEo| JidS lsl 2857 fIsiM= 2t
THHY 2A0 MEHQ JfHARGOl CHEE At RS
& o= QUCE M2t = A= AlAES HA=E2 3
7, =0l 22572 7t4 8 My 52| ¢58 7|F2 Hlu-&
M Sl AMEN AT S nefot #AY|ES] WY
ots RMA[SHRAL oot

2. Theoretical Study

2.1 Characteristics of Blind and Vision-Impaired
Pedestrians
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2.2 Use of Tactile Walking Surface Indicators
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3. Comparative Analysis

3.1 International Standard (ISO 23599)
ISO 235990 M= Ct+S [Figure 2], [Figure 3]} Z0| 47tX|
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a) Parallel
Z=) ISO 23599, 2012

b) Diagonal at 45°

[Figure 2] Attention Patterns of Tactile Walking Surface
Indicators (ISO 23599)

a) Flat-topped elongated bars b) Sinusoidal ribs

) ISO 23599, 2012

[Figure 3] Guiding Patterns of Tactile Walking Surface
Indicators (ISO 23599)

[Table 3] Top Diameter and Corresponding Spacing of
Truncated Domes or Cones (ISO 23599)

Top diameter of truncated domes or .
Spacing [mm]
cones [mm]
12 42 to 61
15 45 to 63
18 48 to 65
20 50 to 68
25 55 to 70

) ISO 23599, 2012

[Table 4] Top Width and Corresponding Spacing of Axes
of Flat-topped Elongated Bars (ISO 23599)

Top width of flat-topped elongated bars Spacing. [mm]
[mm]
17 57 to 78
20 60 to 80
25 65 to 83
30 70 to 85

) ISO 23599, 2012

[Table 5] Spacing and Dimensions of Sinusoidal Ribs

(ISO 23599)

Sinusoidal ribs Spacing and Dimensions
[mm]
between.the axis gf adjacent 40 to 52
sinusoidal ribs
height of sinusoidal ribs 4105
length of sinusoidal ribs > 270

) ISO 23599, 2012
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[Figure 4] Gaps Between Joins (ISO 23599)



HXEE9 MA2 ISO 3864-10|AM HO|sl= Safety
YellowE ALY = U0, 1 5t ZdR0= EHAEFL 2
o oA el 2 =chelof w2t YK A . 2| =CHH| g
O AL 7|EXMoZ CH2 Michelson Contrast formulad|
w2 A ASHE, A0l w2k Weber, LRV, Sapolinski formula
& JbSottt 24 20| e 20| 7|FE g2 [Table 6]at
ZrCt

(L1 71/ )
= ———X1 i
= (L+L) 00 (%) (i)
Cm : The Luminance Contrast Value (%)
L : The Value of Luminance on a lighter Surface (cd/m?)

L, : The Value of Luminance on a darker Surface (cd/m?)

[Table 6] Minimum Value of Contrast (ISO 23599)

Minimum il Minimum
for
Contrast . for
Discrete
Value . Hazards
Units
Michelson
L— L 30 40 50
EL1+L§; x 100 (%)
Weber
L,— L, 46 57 67
(L~ L) %100 (%)
2
LRV1=40 18 23 27
LRV
LRV;=50 23 29 33
LRV,— LRV,
LRV;=60 28 34 40
Sapolinski ¥1=40 27 35 43
125 « (Y, — Y3)
AT Y1=50 28 37 45
(%)
Y1=60 30 39 48
Z=) ISO 23599, 2012
- LRV : Light Reflectance Value.
3.2 Korea (KS F 4561)

KS F 4561014 & AlZtRofel HALE S BES 21X 2 5
JEAY HEE2T QE BEAY MYEE £ IKE 7%
St QUCHFigure 5). BHEEO| #42 300 mm x 300 mm,
=0| 5 mm, EEH9| I+ 259 36712 ¥t ACL
S5Ol HEjS HPNM ABWOHY £ NS BF AL
o 4 Qloni, J|Et AT Xt AFEX| &3 QUCk M
=59 4R0= 8% 4/el &M, EEM9 =0|=

a) Attention Pattern b) Guiding Pattern

7=) KS F 4561, RHOfOI HOA|A EZANE

[Figure 5] Tactile Walking Surface Indicators (KS F 4561)

[Table 7] Dimensions of Tactile Walking Surface Indicators

(KS F 4561)
Width | Length | Height TeleEes [
[mm] | [mm] | [mm]
Attention Pattern| 300 300 6 .
Width, Length +2
Guiding Pattern | 300 300 5 Height +1
=) KS F 4561
HRHEZO| Maol Ciolie BMS YXOR 511, 1 4
o M2 golof wat AFgottt ALl Aen, FHH
o2 Fure = A= 7IE2 FAIEOf AKX §LCt O] 2of H
AEEQ MEL G5Eot 7IE s FAISt: AT

3.3 Japan (JIS T 9251)

A=o| JIS T 9251014 ZNES(HHER) RESZ(M
HE22) = JIX| Welo| MAEES B YUCkFigure 6).

=50 YElQt 42 IH|7|E0t FASHH, FAIEE2| 37|
AA| S=Fo|Ct CiEL A ATZE 300 mm x 300 mmE A8
st o, BHEEME HBEHUE BFECR XSt

Lt B0 Res52 M 142 U [Table 8], [Table

a) Attention Pattern
Z) JIS T 9251

b) Guiding Pattern

[Figure 6] Tactile Walking Surface Indicators (JIS T 9251)
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[Table 8] Dimension of Attention Pattern (JIS T 9251)

Tolerance

Width, Length, Height, Spacing [mm] ]|

Top diameter of truncated domes or
cones

12

Bottom diameter of truncated domes or 2 415 ~ 0

cones
Spacing between the centers of adjacent 55 to 60
truncated domes or cones

Height of truncated domes or cones 5 +1~0

) JIS T 9521

[Table 9] Dimension of Guiding Pattern (JIS T 9251)

Tolerance

Width, Length, Height, Spacing [mm] ]|

Top Width of flat-topped elongated bars 17

Bottom Width of flat-topped elongated
27
bars +15~0

Spacing between the centers of adjacent

flat-topped elongated bars 75

Height of flat-topped elongated bars 5 +1~0

Length of flat-topped elongated bars
(Top)

\%

270

Length of flat-topped elongated bars

(Bottom) > 280

) JIS T 9521
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3.4 Germany (DIN 32984)
£2/9| DIN 329840 M= MEEZE(Ribbed Structure)dt 2H
o]

= ==

SE(Burled Structure), & 7tX| HEHQ| HAEES -5 U
O, FH7|&E L1t FAKH FElet 742 iK1 QI O
L} £29| R0 HHEEL U289 932 o= A2
SUSHK T, MY S22 HA|EHAQ ¢Sk a2t 2020 |
EEE9| Agg ¢t= Z0| 2 Xto|FOo|ch MHEE(Ribbed

Structure) | YENR} 42 LS [Figure 7], [Table 10]1} Z2
0, MY EE(Burled Structure)2| YWENRF F42 CIS [Figure 8],

[Table 11]1af ZCt

=) DIN 32984

[Figure 7] Ribbed Structure (DIN 32984)

=) DIN 32984

[Figure 8] Burled Structure

(DIN 32984)

[Table 10] Dimension of Ribbed Structure (DIN 32984)

Width, Length, Height, Spacing
[mm]

inside of BLDG.
Tolerance + 0.5

outside of BLDG.
Tolerance + 0.5

mm mm
Spacing between the
centers of adjacent
flat-topped elongated 25 to 60 30 to 50
bars
Top Width of flat-topped 5 to 10 5 0 157
elongated bars
Spacing between the
Top-corners of adjacent b
flat-topped elongated 20 to 50 25 to 35
bars
Height of flat-topped 310 4 o s

elongated bars

=) DIN 32984

a) Use as Attention Pattern :
b) Use as Attention Pattern :

5 mm to 10 mm.
30 mm to 40 mm.



[Table 11] Dimension of Burled Structure (DIN 32984)

Width, Length, Height, Spacing
[mm]
inside of BLDG. | outside of BLDG.
Tolerance + 0.5 | Tolerance + 0.5
mm mm
Spacing between the
centers of adjacent 40 to 60 50 to 75
truncated domes or
cones
Top diameter of
truncated domes or 15 to 20 20 to 30
cones
Spacing between the
Top-corners of truncated 30 to 50 30 to 50
domes or cones
Diagonal Spacing
betwgen the centers of 28 to 42 35 to 53
adjacent truncated
domes or cones
Height of truncated 30 4 4105
domes or cones

Z=) DIN 32984
- The distance between the Bottom-corners of truncated
domes or cones should be no more than 12 mm.

2 2
HAEE My2 EES| 785t UAX| @Fon, 2 =C|
HIO| HE 7|=4tS MAISHL ATt 2| =CiB|ZEe] Al4h2 ISO
235992t = 2EIAH Michelson Contrast formula0f| 2} A At
StH, PI=CiH| 40% Ol¢2=z #gstn ULt LD O|t=
He2 HAMEE XA HEARZ(Light Reflectance Value)O|
50% O|¢0| &= MZFES ArE3t==E w7835t AL,

3.5 Swiss (SN 640 852, Merkblatt 14/05)

AQJAO| SN 640 8520|AM= EHEH MYPEZE(Tactile
Visual Marking)2 7|2&o2 Hsta QUCt 7|2Xo=z
30 mm Z9| MYEEEES 30 mm ZtZ2O=Z HiX|Stn, WA
= Aol HIXHEE S 81, R 752 ®
o

o
St== 3t ok 7l E ol HEfo A4 ok [Figure 919f

max,3cm

Z=) SN 640 852

- Where there is a risk of water ponding between the
Tactile Visual Markings, a drainage gap of 10 max. 30 mm
shall be provided.

- Height 4-5 mm, Width 30 mm, Spacing between the
Tactile Visual Markings 30 mm, Height 4 ~ 5 mm.

[Figure 9] Tactile Visual Marking (SN 640 852)

15¢m

27cm

) SN 640 852

[Figure 10] Guiding Pattern (SN 640 852)

2A4Y MHEEES REEECE X ZR00= 33X
xSIsk SEfZ 270 mm ZtZHO 2 0|F HiXSI & 570 mm
Ol REES =HSTE St QUCHFigure 10).

BUEECE ME Aoz REESE0 Aoz HiX|
5t 900 mme| SR E2 AMRSHH, XA 900 mm O|Ato| H
0| SEst=2 ot1 QICHFigure 11). BAIY MBS0l 4
A2 JEMoR HMT =IMS ASY £ om IS0

235999} = UsHA
S, 2| &= CifH|

|
71EYS Z0E20| P 60% REEE0
32 30% ojlgoz AYstn Utk

= 1

Z) SN 640 852

[Figure 11] Attention Pattern (SN 640 852)

3.6 Comparing Standards

12], [ Table 13], [ Table 1419} 22 X}0|Z L}E
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[Table 12] Comparing of Attention and Guiding Patterns -
Width, Length, Height

Standard el Lengtn | el Tolerance [mm]
[mm] [mm] [mm]

ISO 23599 - - 4t05 Height +1
Width, Length +2

KS F 4561 300 300 5to 6 Height +1
Width, Length +0.5

JIS T 9251 > 300 | > 300 5 Height +1

DIN 32984 - - 3to5s Height +0.5

SN 640 852 - - 5 -

[Table 13] Comparing of Attention Patterns - Diameter of
truncated domes or cones, Spacing

Diameter of Truncated domes
Standard or cones Spacing
Top Bottom

ISO 23599 12 to 25 22 to 35 42 to 70
KS F 4561 25 35 50
JIS T 9251 12 22 55 to 60
DIN 32984 15 to 30 25 to 40 30 to 50
SN 640 852 30 30 30

[Table 14] Comparing of Guiding Patterns - Diameter of
flat-topped elongated bars, Spacing

Diameter of Truncated domes
Standard or cones Spacing
Top Bottom

ISO 23599 17 to 30 27 to 40 57 to 85
KS F 4561 25 35 75
JIS T 9251 17 27 75
DIN 32984 5 to 15 15 to 25 25 to 50
SN 640 852 30 30 30

[Table 15] Comparing of Visual Contrast - Minimum Value
of Contrast

Iculation Minimum
Standard CT\/ICeutl?;g Valu: etc.
ISO 23599 Michelson 30 to 50 % -
KS F 4561 - - -
JIS T 9251 Michelson 30 to 50 % -
DIN 32984 Michelson 40 % LRV > 50 %
SN 640 852 Michelson 30 to 60 % -
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4. Improvement of Standard for Tactile
Walking Surface Indicators
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5. Conclusion
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