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Risk of Empirical Experiments Riding a Bicycle
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Abstract

As bicycle users have been increased dramatically by expansion of bicycle road network, riding club and communities, traffic accidents
involving bikes are increasing trends in now. However, national consensus for risk of bike relating accidents are not fully developed
because of insignificant efforts to enhance bike rider’s safety, devise countermeasures for reducing traffic accidents involving bikes
and establish policies and systems. This study is for increasing awareness for risk of bicycle riding and suggesting safety speed
and guideline for safety riding through experimental evaluation for various bicycle accidents cases. The results may use for references
to enhance policy and strategies to reduce traffic accident involving bicycles.

Key words : Bicycle, Traffic Accident, Safe Riding, Accident Prevention
2 X

A2 A w2y Pu-2E, $28, A 2 ED § 447 ool 2A Frhsku 9lov, olo] WE A WEALE
A& o F7ksk glek e A £ F AR hAukA © 4AA o] §Ae] b FA, Aoy A Aw
A gae wlulste, ofo] ubel RAA A 1B Al ek AA FUES] B FA o] FEE AHolch. ueha,
Bl AA AT SEA ARG Fatel AT AA o8 99 A S W ol g 52 AN, 0|8 Hgos
A=A 7% AATS nhelstnh B AT ATE FF AUA AR A% A 2L A

2
=2
~N
e
b
il
il
nick
oo
i}

Ao g wekeh
HMEO A7, AFARAL, PR, AbaLewy

N2 S A1) A AR S8k ek A4 E
AR A EAIIE B H-Ee 2001

T AAA =2 -2, 553, AA FETE 24%004 2010 5.0%E THEA ASthe 2e= el
5 A7 olgol FA Frietgom, ool e AHA ok B8, Aledyre] wsleh o YR R lsje] 2=

S BeEC] 2005 o] 53] F7F S=A|o]th(The Korea & 27 HAET QIS Afolo A= & Akar) gol
Transport Institute, 2012). =3+ 20109 EL-E38} 7|5 2}A HRAYsIaL Q= Aol AP A AR=e] AHA wEARAL
7 S BRHE2 oF 2% alfgsi, da AA Haohae SAE B dubdo g ApHA ok BEEo] 12 w7t
£ OF 620RFfo]ch(Statistics Korea, 2010). AHA ©]-8- 2] UF AHA Afargo] WA yeptal Qlok vga=9]
2 o7IAEE BgSto] A IS E71H AAEE A 749 ot BEES 27%20d] §hel] APgAkeE 1517 0lck
FHIetLA; sk Ao| FEA oAk AA B E3l7F = SEARE -2ueke] 74$- 02%9] =t kgl vlal AP}

*A3)Q, AT AATY AT Y(E-mail: ngh3714@korea.kr)
Member, Researcher, National Disaster Management Institute
5, FHAIAATLY ALY (E-mail: jjs0824@korea.kr)
Member, Researcher, National Disaster Management Institute
wek g A A2}, RS Y, FHA G ATY A AFAK(Tel: +82-52-928-8182, Fax: +82-52-928-8199, E-mail: fasv96@korea.kr)
Corresponding Author, Member, Analyst, National Disaster Management Institute

- 157 -



T= 25175 o2 uj - AZSE 4~Fo|tiMinistry of the
Interior, 2015).

APAA ARLEQ 10 2= HHARNEC R Q15 XA
AFL wPzIgR) A} ARG o] HARKLE] 5%
o)Al A}X|5aL QIt(The Korea Transport Institute, 2012).
ofefe A TRk H oluiEe) ok, ZEY 5o
A AP A A ofol wek A4 F9 % Akie)
kel 0 A7 olgje] kAl Aol 9Ie Al
N 4R Alege] thet W A ZdE o] ik

Kim and Park (2013)2 =] P4 1l Qlaza} 9 AJA
SpF=| a1, o] gAlHo] FHliE T ARAA AL 9 SjEAE
SHEIL Q= AAolB = ApA o] §AFe] ebd 3 9
ARl ofik-E 913t Al R A AJFe] HastHg
J1of wE e UERich

Shin(2012)& APAA wgAbL S99 418 Foto] &
AA ARL ool oigk Qb SHRE 9IRE A= vhed 9
WSAA] 9 YRS QPAAA S, Al Aol Hagh
2o g2 webES A4Skl T3 Jung(2012)2 A A
WFARL FRtAE S8t AE U 2lof| wet Z1of]
U2 JHA Wte g A, ws, A 5= AASHITh

o|e} Zo] 7|& A= W HAETT Em HYAHS
3 AT flet A= A =RlEe] AA 23
9 Afaro] ek Al H 1A sl thet Alazels thas
F55, ofof w2 thefRt A=) Adgolut AFof thgh

o
3 T T 5 e AR 2 QB el TRt 21344
Al AT FRE Fot] APAA b e thgh b jA]
< Zdefstol, 71 AFE0lA AAEE Al W AHS0]
23} Har, A" AR 4= =R 517] figtelth
olof] & A= A FI F o|HERA Y AL
AFEIE AR el 2 AU eE Ak AS AT
B3| HEsIgon, oS vlgko g XA 3 A] Qx5
9 A=A 7)% vkl ¥ MAHS AAlskaLat gtk

2. AFA AL R ¥ 29

21 XHA M1 R

211 XA At |
AA WEATL F0 furacle
SO QI QM Al Esbd folow T 4 oIk
ol olA] Q1HR10] A9 HYFAERF O <Isjo] WAy
3 AL 70} AR 47} 2R Af HEe] 0% ofitom

e the Qo] Hlsle] ul$ 7] Rtk Table 1).

o
—

212 XFE7 AR 29 2A|
A7) EARLR <lsfe] 2 Al7} go] wkshs, £4]

roh

158 Sr=2XHsts| =2 %, M6 65 2016 128

QHHBE A7) 0GR Qlstel, velS thl 497t
T4 Z7) UEfbe, ATLES QPR ulEkE A] Al
785 8%, TSR 85 7%= LERH: B ER QbR A
o] Ald Fasith 3L AL RejHEE HE, 7k, d=
£ 07 et Table 2).

3. &

el

Al

Jtor

)

ML H e 5 AololA Helo|ag v
A7) AAABAAAANE ol G5 Az} Bl
QIck. 3t o A=A B WAsH: 27
APFA RO QIg AT} Bo] WAYeka
olck oleje A7 WEALILE v]gle] W3]
B Ao AR 1R A 2 ol A
MAlst 7 AEe dAsc

o
Ir rl
Rl o

T

T
& o [
o

K

rr
it

]

ofot :(l)% 30 N 1
K
ox

Hr
i

3.1 XA EAl M2 S 72l ®to| Hlm

22 lcjo] iRAIE 8l A7 |oAe] el 57t
of wet Had W ek AololH 7k FEt ek
=35, 5 FollA) 147 leldAL] Belo|E AAtel

Table 1. Factor of Bicycle Accident. (The Korea Transport
Institute, 2012)

The Number of | The Number of
Component
Occurrence Deaths
Negli to K
cgligence 10 ReEP | 5 455(63.8%) | 203(52.1%)
Forward
Judgment Error 825(7.1%) 31(7.9%)
Bad Health in Mind
281(2.4%) 6(1.5%)
and Body
Behavi f Drivi
ehavior .0 riving 185(1.6%) 5(1.3%)
Negligence
Operation Mistake 173(1.5%) 7(1.8%)
Delayed Environmental 55(0.5%) 2(0.5%)
Factors
Etc. 2,715(23.2%) 136(34.9%)
Total 11,689(100%) 390(100%)

Table 2. Component Ratio of Bicycle Accident. (The Korea
Transport Institute, 2012)

Part Component ratio
Head 74.4%
Chest 7.0%
Face 4.9%
Leg 1.8%
Waist 1.4%
Stomach 1.3%
Total 9.2%




(B) Without Brake

Fig. 1. A Comparison both with and without Brake.
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(B) 25Km/Hr

(A) 10Km/Hr

Fig. 5. A Comparison of the Stopping Distance Difference
to the Brake Wire and Radish.
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Table 3. The Brake When The Stopping Distance.

(A) Keep an Eye on This Front (B) Negligence to Keep Forward

Fig. 6. Experimenter's Eye Tracking (Skm/hr).

(B) Negligence to Keep Forward
Fig. 7. Kpi Analysis (Skm/hr).
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Table 4. The Brake When Do Not Have The Stopping Distance.

Speed(km/hr) 1st(m) 2nd(m) 3rd(m) | avg.(m) Speed(km/hr) 1st(m) 2nd(m) 3rd(m) avg.(m)
10 1.0 1.1 0.9 1.0 10 5.3 5.8 5.5 5.5
15 1.3 1.7 1.4 1.5 15 8.7 9.6 9.4 9.2
20 3.7 33 43 2.1 20 13.8 12.5 143 13.5
25 5.0 4.8 5.4 5.1 25 21.6 20.5 213 21.1

o

160 2 sts =28, MledH 65 2016 128




(B) Kpi Analysis

Fig. 8. Keep An Eye on This Front (10km/hr).

(B) Experimenter Gaze in
the Opposite Direction

(A) Experimenter Gaze
Direction

Fig. 9. Neglect of Poetry These Eye Tracking to Keep Forward
(10km/hr).
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(B) Experimenter Gaze in The Opposite Direction

Fig. 10. Kpi Analysis (10km/hr - Negligence to Keep Forward).
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(A) Keep an Eye on This Front (B) Negligence to Keep Forward

Fig. 11. Experimenter'S Eye Tracking. (15km/hr)

(A) Keep an Eye on This Front

(B) Negligence to Keep Forward
Fig. 12. Kpi Analysis. (15km/hr)
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Table 5. The Accident according to the Speed of the Bicycle.

Whether the Accident
. Speed
Sortation (km/hr) Keep an Eye on | Negligence to
This Front Keep Forward
Case 1 5 don’t conflict don’t conflict
Case 2 10 don’t conflict conflict
Case 3 15 conflict conflict
s o) shalsick we
3) A7 28 % THeS WA AMEES A1851K)
Solof 3 Aolul, B Ae FAl5k B Ao] it
Asfet. Eah YRR ebo] FastEE 241

o187} 22 QPGS M 4 Q=S FhAolL
shmolAe] mET} Fush Aawojof & Zolc,
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