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ABSTRACT

This study investigated basic data on walking characteristics, including walking speed and
cognitive-response for the elderly, and based on these, the time of walking signal was calculated.
The on-site survey examined the actual pedestrian crossing speed using a stopwatch, and the age was
divided into groups of ordinary people and the elderly. Analysis of the data showed that the average
walking speed for the general public was 1.29 mys, while the average walking speed for the elderly
was 1.13 m/s, higher than that of the general public. In addition, the lower speed of the 15th
percentile was analyzed to 1.01 mys for the general population and 0.85 mys for the elderly, showing
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a lower walking speed than the standard for the general area and 0.8 m/s for the protected area.
However, for senior citizens who use walking sticks or wheelchairs, the speed of the lower
15th-percentile is 0.73 m/s, which is lower than the current standard of protected areas, according
to the analysis.

Key words : Eldery pedestrian, Pedestrian accident, Walking speed, Cross-walk

1. A

rh

T o] Rle5A o3 T 2018\ 7] 7378 B2 AARIT 14%E AASAL Yok k9l AT
2017'd O] 43%7)F SRk, A 59S Aw Ry 20149 6275 HellA 5@ Aolo] 1118 W =
A77E 5ol A&HA S71HE vehla ok

ER2WEFTE 20189 nEAY A WEH wEAL AFEAF 37818 02 Ad thH] 9.7%7F 43k
o e A AR F BYATATE 39.3%(1,487) 02 At HISE AA|EtaL oloH, AR Bl
AsEd 654 ol 1¥ BRI 56.6%EB42H)E T B2 HFS AXAEA k. o) & Bt A
3 Zeol] tidk AR A F30o] glo] AP RYPAS FHOR wFAAE A FdRE wFEA
THAHOR FAT Fart o= AL AR olHd I
AE ol & Aotk wagdA o] 25T AFE A
YAzl EAA FHolgth ol @ EAHE At
Atk kA& 5030 A, Abgo] Hold ddk §
A aF ARl AAFHE 7FEE £ A7E T AEY 29l dPRE BPARLY] ANE FHE
Ashs B3 AALE 29 4 3le she] Wkjbe] € ZlojH.

T 9l Bz gl duk Baate] Qb B

H, EXo] g, Yool B BPEAS
FEEE B A IS AAShE B FH o] It

¢

Rloog T
b
offt

ry o e
N
ftl
A=}
Ho o
oo
=

£ AvoldE thet o] Ao Wl % WHe ARSI,

AR, 71 AT AEANAE T % o BANTA APPE) Y o 2S 1T, nYS
E5 248 H9A7E FEh B4 LA FPHel tiF o] £0.2 HF MUCTD, HOMS] 1.8
AZE AR REASY) AA-Be) el ANED s wTe] ol AvRgt. Ea Hu)

o N
o
o

ot
=
b

HPALE AT 71E dFES AYEI o] EUE sto] B Aol AAE e B3

& aeste] =9l 2ol g AA

e At 24, RYEAL FzAlA = A
A AR s AT AAl 16704, B71E BFA 204, SRS AT 21E B3 207040 &

N fo
R
o ®°
N
o

PN

o)A ARG O, JURE o, EXo)§ S4o| e TRIAG. BASY 2 PYoRE
Aol RYAE HRT] 2GRS o] §3tel RAYAZLE EASI, Aeol iste] TREAE A4 F
8, BAFE, FEAGAR, BABPA AGolR, AT o 52 FAOE FAsYt o B

46 JRTSYIY=2TN| TI193, M|42(2020H 8K)



FolEE T HUASMAIZL AEE ol EHLE J|FE 4N

YEAD AL} tEo] Yt etE AX st SANITATLCE ¥ § Byt IR 9dste
ol 7hA] Aele 271YAE 48T niA o R PS4 AdHEA o A= dEl654] HRh, =21
654 olhHoz FE3l HHRYPLEE, 319 15th percentile HE
041"%, B BEAA ARG Ro mE £55 AFEste EA4S 1Ed
2 BB AT B W 2I|AYATE Gl =Qlo®
olf g AT W F FFAA fE AT FHE T3 =<
=% B33 24 AFARLL Zade B AT 5FE 243t ST

Bz JEEAS 1T By AT AR ATE dFE, EX] &, JPREdodE st o
7 AR, T ol 2000} 2 Sl 24 A2 WA 2 AL AT 97
& Z7te e Boh AEstE A RYEE T AV ad AdAolth
1. HEEE 2HAIZ AE w
AR TmEADY) AT e, BaR ABAL gEel iste] Thest 2ol AT g
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2 A3 o] 8t 2E4e TR ¥=E A viEs)oF FTHKorea National Police Agency, 2012).

T = T5+Tf:t+L/V1 ........................................................................................................ o)
where, 7" = pedestrian green time(s)

T, = green fixed time(s)

Ty = green flashing time(s)

t = initial entry time(s)

L = crossing distance(m)

V, = walking speed(m/s)
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1) MUTCD : Manual on Uniform Traffic Control Devices
2) AASHTO : American Association of State Highway and Transportation
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IT AL AgsAT) Y] HPLT = 0.78~1.01 misE E}E Aol vlg oF 0.2 mjs7} BRI =
S dAFE T UeWon, ojs oyold HP&LET}t o|EEY BHIYLERT AASA vhe A
Ho]F= Aol th(Korea Road Traffic Authority, 1992).

9] RPLETol 27| A7 B AT E 654 olat L oS 7|Fo R AFFHE 15" percentile S =
AT sl ATelde AE, B B A, SAEE, W, ®), AaFr)de], RS TAIRE By
g NS FRIY APRPETE AL 245 654 olate] kol A& 15" percentile 1.21 mys,
654 ool AdE 094 mjsZ #1= A thRichard L. K., Martin T. P. and Marsha N., 2016).

Bzt AsAA N hgt J22 A ATl HTFGAE o2 2ARE 1,10572] A8E 4%
Az} dukelel 7% 15" percentile 3L EE 1.10 mjsE eSO ™, =0Fx1] 739 15" percentile 2.3)<;
+ 0.85 misE AASIAT 3 B AT HEste wofA § IRz AFRPEEE
A8 Bzt B4 wet dgA] AAsteE Zlo] upgrAstital AlAdstAtk(Park Y. J., 2001).

IR E BPAE A B FPHH B AT AAl &A 127] WAE 5,056 S o= H]
e #9& &3l 2AE AT 2AEAE EXC]SEE JF, A, 77, duE FEsHoH,
IR Hdolof| me} 42, FE EZ FESIGT. F4AY EXNEEEHE FEIS A FHA A
LllnysE 7P @2 BPELZ Yepgton) 23 matie 42, A”d mebA = 614 o)de] 7P %
2 Bg&e R B EUTHKorea Road Traffic Authority, 2004).
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&5 5S4l wet ;

<Table 1> Investigation site

contents place area Cr(f:fllé“tﬁlk Classif}];]!fltgiog?l road | Site characteristic ?ueflt v;;du/lln]re;
site 1 jegi-dong station 10.2m market 322
site 2 boramai park 14.0m park 303
site 3 around east-seoul station 14.3m local road protect area 196
site 4 city hall station 14.4m government office 300
site 5 st.baoro hospital 15.3m hospital 298
site 6 east-seoul station 19.2m terminal 196
site 7 boramai hospital 19.2m hospital 301
site 8 gwanak senior cneter 19.2m protect area 299
site 9 | yeongdeungfo district office seoul 20.1m collector road government office 199
site 10 south bus terminal 21.1m terminal 399
site 11 yeongdeungfo market 23.6m market 200
site 12 aroud jegi-dong station 24.0m market 146
site 13 tapgol park 26.5m park 296
site 14 jongmyo 28.3m . park 282
site 15 seoul arts center 32.4m arterial road cultural space 399
site 16 around st.baoro hospital 40.0m hospital 293
site 17 chowol station kyungki-do 22m collector road protect area 50
site 18 gwangju bus terminal kwangju 28m arterial road terminal 100
site 19 yukguri market chungcheong-do 18m collector road market 153
site 20 bokdai market chungju 16m local road market 126

2. HHAT Y AJ|FQAIZH FAHY

= zAe] SAstel 20/ Ao YVRES VAT, AT AW Youse Aol
Atk FUREE o g3t waRe] EHS 1elsl7] obd] <Table 29} o] ZANEES 2Pkt

<Table 2> Pedestrian survey sheet

cross-sectional |  direction transfer load | walking

fum time time (s) (N B2 age by hands | assist device

entry time |time to enter
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<Fig. 1> Average cross-walking speed
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<Table 3> Average cross-walking speed according to walking behavior

walking direction transfer load by hands walking assist device
contents
straight oblique loading not loading use not use
walking speed 1.18 m/s 1.15 m/s 1.19 m/s 1.17 m/s 0.88 my/s 1.19 m/s

Bk e PHHPET HA oA
1.15 mjs7} BA =T 284 o] 2o
O|FFE 9% ol A AFIAEE 71 48HA] Y
7]

ANEY 118 mse] B HYPLEIE YRR Ow, AR Y-S
21K B3 ALA R ] Test AN AE p = 007622
g ER AN R AN RG] HFRPYL Tl 2po] 7}

r{r rr

g

A By f5o UE PJFRYPEE BT Ttest 27 p = 00882 5= 9%0H AF/HEE 7]
5 < s & we] B BRYPEEE 118 misE ZAESILH, Fo] gle A9ole
o2 Yehgth ol& Aol A A5, ASHIE HAset] el 54

-} )

= gutE gl A4 118 misE et B8 B2l A
Y= Aol s AU AAHRA FHol o BEE ¢ B
BB 2 A E AHEshs Baxtet dnk Baato] Pt
o= Hto| Aot e Aom ST

24 8 BARZAR AR P RYPYLSEE AHEE BEEY 077 mys, AA 0.79 myfs, BehE
0.80 m/s TO& ZAWHOI EABHA] Y= 2NAF AQSA 18704 F 157144 B o] Bazt
A5 Brbsd Aow BMFETh

2. 5t 15" percentile B E EMZHD}

A Bz 485789 15" percentile RAFLETE 0.89 misE BAE AT o= YA AoA A AET
=10 ms B} $e oA uk B Ao A kol BERt 9Fo] ABE 4] gi & o Yo B3
&5 Yehye Aoz AoE

Akl T} 919] 15" percentile HYEEES AHEH 9o 1Y} 2} w2l A
9 1.00m/sZ =lo] YWFRIRTE 15" percentile =7 W& A o2 EAE QT Ut
o] e 098 misE YR} BART oJAo] 0.05 ms W A
o] 0.85 ms2 LT HI AR JAo] & 1] Yo w3 .

15" percentile H&EE 7]E AFoA YeEfRo] Ha&R9] 7|Ee] HE £52 AEHI gk k9
9] 15" percentile R34 =71 0.85 mfsE UYEFUE= AL w019 H3EX] HETH = ¢hAF E3fo] 7}
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<Fig. 2> 15" percentile cross-walking speed

A48 2ael A By {5, 23 2R ALgol| ©E [5th percentileS £ 5 AW B TFE- <Table 4>
o} o) Raeke] wE 15" percentile RBEE EAoME AMEFY 090 ms RPEEF UEREoH,
AP B EYL 085 mys7} EAFEATE YR Al A AP RG] 15" percentile R E=7} =4 YEhYE A3
7h BolZl= AN HA BA A= AMdR o] BA BAFHII

A Bf{ 5o @2 15th percentile HP&EE EAoH= A Bf 092 mise RY&S7F YeElon, A
N2 088 m/s7h A EHUT Hit RYLE9} npriA 2 o] gl Wyt 571 o @A ZAE AT

RPRZAXNE ALESIA] &= HPA] 15th percentile HYEE+ 091 mfsZ A5 At

<Table 4> 15" percentile cross-walking speed according to walking behavior

walking direction transfer load by hands walking assist device
contents
straight oblique loading not loading use not use
walking speed 0.90 m/s 0.85 m/s 092 m/s 0.88 m/s 0.70 m/s 091 m/s

Y B2 BEAXNE AMEsHE B3RS 15th percentile RBEES AW RA, AH 059 mys, SAZAF
0.60 m/s, HZ&Y 0.69 mjs, HHAE 0.69 mjs 5 9] 15th percentile HY&EEE 711 Baato] ko] 9
P e AR Aok 173} ARB7E Ho] 245 Aol BRI BAe Bold JheAdo] Ba,
Hezto] BajE H J+ EEM}L g 98l A =9l HP&EE Abgo] F Qs 53], B BEA
2 AHgo] B AYolA s 7]1E RPLE Bt £ ¢ We RYEEE H8ste] B SAATLS Seof
g ool EAg

A2 167HA HUQ #Yo] w2 A R PAE= 1,505 o2 BT w654 o) RyAE

o7 FA9| nlgo] F Eﬂ F=A ZAE AT dukesAl HlRh B
XP—: 864”“‘ o= \5“3% 4769, AL 390 o2 dutel IA] YA Bt o Bo| ZAMEITE kol P
27|1YARE 32622 A HA2H, 15" percentile #h 37722 WEbgTE Yukle) -9 26429 B 3
YAl EAEHRATE Rl Puile] Z27)ZYAREY T-test A2 p = 001622 Fo]5F 9%l A B
o] Zo|7} Qe AoE BAEQoH, 7|E JFEH0] 472 B} B g8 T Qe Ao® AT
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<Table 5> Result of initial entry time

elderly people ordinary people
initial entry time 15™ percentile initial entry time 15" percentile
3.26 sec 3.77 sec 2.64 sec 3.01 sec
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9 4727} AAH Ao BoHg
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