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ABSTRACT

In Korea, there is no clear regulation about right of way (ROW) for personal mobility device

(PMD). So it is now illegal to use PMD in a space other than roadway. PMD has an advantage

of being able to travel a long distance to move on foot with a relatively high speed, so it seems

to spread widely in the near future. In this study, we‘d like to establish the permission criteria for

PMD in sidewalk, with the performance factors of the PMD. We review the cases of ROW of PMD

Received 9 July 2018 in some foreign countries, and the performance standards for similar products that are currently
Revised 6 August 2018 allowed to use in the sidewalk or used in the sidewalk. Based on the maintenance standards for the

REEEIES ) Sy ol sidewalk, we establish criteria to select the PMD moving means that can be used in sidewalk.
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<Table 1> Proposed amendment for Road Traffic Act of Korea about Right or Way of PMD

Catego Amendment by Hong, Eui rak Amendment by Yoon, Jae ok
gory 2016. 12) 2017. 6)

. Based on ‘Motor Vehicle Management Act’ * Based on ‘Road Traffic Act’
Definition of Personal . . Lo . ” )
Mobility Device (PMD) . Electric device which is not classified to motor : Some type of ‘Motorcycle

v vehicle (Considering speed and weight)

,nght of way Not allowed
(in motor lane)
Richt of wa Not allowed Allowed according to bicycle passing rule
(n lf:;)ic de roZ d) (*) Possible to use bicycle road when bicycle road | (*) Possible to use bicycle road when bicycle road
v and sidewalk located in parallel and sidewalk located in parallel

Right of way

(in sidewalk) Allow with the speed limit (under 10km./h)

No required to get license for PMD

Remarks Get off and pull down when passing the crosswalk Get off and pull down when passing the crosswalk
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<Table 2> Definition of attribution and right of way for PMD by country
Country Pedestrian Bicycle Roadway Vehicle
Canada v v
United States v
France Walking speed v
Switzerland v v
Belgium Walking speed >Walking speed
Norway Walking speed >Walking speed
Australia < 10km/h > 10km/h
United Kingdom < 6km/h > 6km/h
Denmark Walking speed Max. 15km/h v
Singapore < 15km/h < 25km/h

(24]) Bruneau J. F. and Maurice P.(2012), A Legal Status for Personal Mobility Devices %14, A & 43

<Table 2041 311 Fhs8t5ol, 9] AFolA o] AALEST A Folo Ui HIWFL A=s)
9 W, FAA Folo 714 2 BW|FORA FUSE

AAA, AFAE UEHE 714 TESE B
Tofo] U@ AALEFTE] AS) e BB A
slek.

A AAHZ R1uE
il

a2
fr o B ¢
o
o
1B
b
it
N
=
ol
ol
A
=

SR 2 e BAER) AvlEe
o

O~ [e)

T =
ojth, AZIZEA M MARFTEE F7HAAY G FEo 2 QA 2016 A TS F3A
S AT Y% ATE 3, FEG,00074 o) AEZAE 53 MdnEsded gk 5PES o2
3} o] Rojats weks A AS T

- B A=A, AHA, NARETH BF 15 kmh AFEEE Z53519S o B9 7153

- ARAER(FAD T3 AFLA), A0, AAEFE 2 A7)AAA BF 25 kmh AVEES =
g W 59 b5
- AT ARA D ANAAAT FY FSROIVLEFEE AT B HESA 29

9
ot
oX,
N
N
H:l
r{ r
(3]
(=}
3
i
mlé
s
g
z
<
S
g
el
E
o
A
gﬂ
2
=
(o
El
of
r
mt)
=2
4
o
b
fru
of
Og(:t"
tlo
o
N
| ol.m

B Hei@HE TEA AHHOH, 0174 6N AR EFE] UFLF BUE AR, B
ANEZANE T 2L BERE AJILFFVUE 2 5 3§ 7

SEA A R 20 et 2balolE o
mm ©]grelofof g

700
}2)9] H1E&EEE 25 km/h oY)

4) 27}EZ Land Transport Authority £ 0] (https://www.lta.gov.sg) 7] W& =

Vol.17 No.5(2018. 10) The Journal of The Korea Institute of Intelligent Transport Systems 91



oMol JHelussot S 5 et ofgh o7

YEAA = 270 o ‘Bl E 2EEE AAsta, BE 7|9 o @%@@Q Sl 7HlaL
E?D&oﬂ ek g Aojstaitt. 20 AL 2011958 20159704 F
2015\ ARSI o whet AFAP Y] A= g Aol AU o] W, Ty 20E& WES=
MAnTFTe| tiate] AHMARPAHALER S BHEAAAL] REFYo] /s a4/t AL
UE BEAA S FE& 58she ks AT

- Z0] 120 ecm, & 70 cmE FojAE <

- A% 6 kmE P £58 WA E g

- B A e 71E F v SRS EEHI) oAE HE

2

A2l = 9l 7120l oAk, HEFYo] Ttk HIESE 6 kmhth o] HQlaFrikol] thit 7o) o
HAIL Ut thEA 02 ToyotaAbll A 7 “Winglet', Al Lel0] 9k frARE 21¥& AY

HEE7} 6 km/hE A FHE O] 9lom AxdAo] 28F o) Hi Aol EAsh=s Bt #
58 5 e 71wl FEH] itk

l

_l

Cycling/Shared Locations
Paths with ‘No
(including Footpaths Riding’
. Park [Speed signs (e.g.
Mode/Type of Devices Connector Limit — Roads pedestrian
Networks) 15 km/h] overhead
[Speed Limit — bridges)
25 kim/h]
. Personal Mobility Aid v v * v
e.g. motorised wheelchairs,
mobility scooters
% Conventional Bicycle v v v x
Personal Mobility Device
e.g. skateboard, kick-scooter, v v x *
electric scooters,
| hoverboards, e-wheels
LTA-approved Power-
é% assisted Bicycle v * v *

(2A) (3D Land Transport Authority of Singapore (2017), Active Mobility Bill Annex A (%) Az &%

<Fig. 1> (Left) Right of Way for PMD/ in Singapore (Right) ‘Winglet’ PMD by Toyota, Japan
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(Left) Medical scooter (Right) Electric wheelchair

Baby electric car

<Fig. 2> Comparative means to PMD in this research
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<Table 3> Recommended size for electric wheelchair and medical scooter

Type of wheelchair/scooter®)
Category
A B C
Maximum length 1,200 1,300 1,400
Maximum width 650 700 800
Minimum ground clearance?) 30 60 80
o£717] NEFANA AFBACle] el 2ToHe Wer1EE ofel Ropol vhal AAH] o}, &
AFA WES A S FY Bl 4% TEE 847 RASH A% ol Azl Uk g

o AAE F3 AH Hsr|F

<Table 4> Dynamic performance test requirements for electric wheelchair and medical scooter

S Q9F3H Th2 <Table

4>9} 2},

Category Type A Type B Type C
Maximum safety gradient (°) 3 6 10
Dynamic stability (°)
(When uphill movement starts/ends in forward 3 6 10
direction & downhill movement ends in
forward/backward direction)
Statical stability (°) 6 9 15
Speed (forward, km/h) 15 15 15
Speed (backward, km/h) Low speed between 70% of maximum speed for forward direction and Skm/h
Rotation width (mm) 1,300 1,600 2,500
Rotation radius (mm) 1,000 1,300 2,300
Minimum obstacle height (mm) 15 50 100
v s et | A 90050108090 08 0020 00 019

A7) AR T ANGARAE B8 934, 9H 49N, Belold 5, A4 SR BE 8T
AGE FH}E A0T B, A4 SB5Y AF A A BAAAE Sm OE F 2 kmh S50 &
AL 235 A 7V1E A571ES BAF H0E 47U 2T AFRAC L 5§ aTH
Ar) Welvh S2E FHoIA ] AhEEY 125%F 23454 eofof ek
6) Type A 5] Fole Wolol & Mol g 2 253 4 sl DAe]

RO A A e L R

Type € AUAIA 483 ast glort 1 Asls 2 5 o, ASgES T3t & g 21} 2 2alo
7) AZA GARNR ik 312 FU Helolz SR BAold] QYRS A9
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<Table 5> Comparison of performance requirements for PMD and similar means

Electric wheelchai ical
Category PMD ectric wheelchair /medica Baby electric car
scooter
25 15 with the test dummies 8
. ccording to KS P I 176-11
Max. speed (weight of driver: (@ ©KS . S07 76% ) (weight of driver:
(km/h) 75 ke * Ske) (*) Max. speed in downhill: 25 ke * 02ke)
£ = e 125% of speed on ground § = D8
Dynamic stability (°) 10 3 (Type A)~10 (Type C) N/A
Statical stability (°) N/A 6 (Type A)~15 (Type C) 15
(for electric kick board) must not exceed the braking cut off electric power
Braking ability within 5m when applying brake distance criteria immediately when applying
in 16km/h (Max 3.5m for 15kmj/h) brake
Width (mm) N/A 650~800 N/A
Length (mm) N/A 1,200~1,400 N/A
Rotation width (mm) N/A 1,300~2,500 N/A
Rotation radius (mm) N/A 1,000~2,300 N/A
Minimum ground clearance (mm) N/A 30~80 N/A
Minimum obstacle height (mm) N/A 15 (Type A) ~ 100 (Type C)
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1. BE M 71 ¥ 32 S 2E

ExFHe vz A 9 #g A3 de BE tish £ A 71E 2 fATEl tig ¥z o] A
/\IFM lom, HEol EgA AAVE B ekAAAE HX)7)FS <Table 6>3F ZT)8).

<Table 6> Standard points for sidewalk design

Category Standard Remarks
- Minimum width: 1.2 m
. . - Need passing section (1.5 mx1.5 m) when effective width is under 1.5m
Widh of sidewalk 2m - Need leveled landing (1.5 mx1.5 m) in every 30m when effective width of slope
sidewalk is under 1.5 m
y Verti
Height of curbstone 150 mm (Hi-speed road) Vertical type curbstone
(Low-speed road) Slope type curbstone
Gradient of sidewalk Under 1/18 Can be mitigated to 1/12 (4.76°) in case of severe topography
(lateral) (Under 3.18°) In this case, leveled landing should be installed in every 30 m
Gradient of sidewalk Under 1/25 | Under 1/50 (1.15°) is recommended for safety enhancement of the elderly and wheelchair
(cross sectional) (Under 2.29°) user
Bollard Height 80~100 cm / Diameter 10~20 cm / Interval 1.5 m

In case of lateral gradient is over 1/12, it is required

1) 40 BPN or more slip resistance (installation of non-slip pavement)
2) Installation of safety handle

3) Installation of stair

High-gradient sidewalk

A7) AA 7 T, BES F HE2 Ao HeAE 13 Vo 2M AP A HE FEFL 2 m
= GAlo] AHgAl 2910 T = Qe Y| 7|2 AAF o] Qlth <Table 3>04 ANAIE A5 A 0]
e FA7IEAA, dedAele] Fo] 800 mm °Jst= Algke d% T SEAFRYEE #5910 em
WehE esie W 71718 F9o] 800 mmE ZFsHA HUE o W] BE SFoA wFo] B}

57] WEeoR AT 4 9k @H WAl N U Tze, AFHAC] PeA} HE
oA Fe BE Ao KT FNEL Fsn o] AT HES BE3] AP Ao BaF A
SEAYL AT 5 Ak 53 BEAA Y FAYFHIZEDS nARGAS W, RE| BAE AAY
o ST w AAuel 2 olEAL Wt BRENe PAY 5 o] Folvt Basi

<Table 56 AN $571% MBAN, 4 LA AN Yk AFLAAL AL A

=77k A REe] HA e AH)
: wﬁwi TS AR PTHADTF Awg

8) Kim et al (2017), Walking Environment Survey for Development of Specification on Personal
Mobility (PM) Device for Elderly <&
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