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Abstract

Accident Black Spot Improvement Project is the representative road safety intervention to eliminate
environmental risk factors on the roadway by installing road safety facilities. Although it is one of the main
road safety projects in Korea, there has been a lack of effort analyzing the traffic accident reduction effects of
this project. In this study, therefore, we selected 4,171 road black spots from 2004 to 2013 and investigated
the traffic accident reduction effects of 5 road safety facilities by using “Comparison Group(C-G)” method.
Through the analysis, it was found that the number of traffic accidents were lowered by 4.45% with traffic
islands, 32.17% with road paved markers, and 24.13% with speed cameras, respectively. However, 0.61%
with pedestrian fencing and 1.67% with skid resistant pavement were increased on the other hand. In
addition, we also analyzed traffic accident reduction facilities' performance on specific types of collision
mentioned in manual on road safety facilities by Ministry of Land, Infrastructure and Transport. It was shown
that the number of bad weather traffic accidents were reduced by 52.96% with road paved markers,
pedestrians accidents were reduced by 62.77% with pedestrian fencing and rear-end collisions were reduced
by 26.00% with skid resistant pavement.

Keywords: accident black spot improvement project, comparison group method, intersection
accident, road safety facilities, traffic accident reduction effects
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Table 1. Analysis of accident reduction effect of road - traffic safety facilities

Article

Facilities Author Method Reduction Effect Analysis data
Skid-Proof Lee Soobeom Consider the simple Traffic Accident ‘97 Black Spot
Facilities (2000) accident number method  V¥42.1% Improvement Priorities

Samsung Traffic Safety
Research Institute
(2004)

Lee Dongmin
(2011)

Traffic Island Kang Dongsoo

and redundancy effect

Empirical Bayesian Method
(EB)

Comparison—Group
Method

simple accident number

Rear-End Accident
V40-90%

In the presence of a radius
of curvature

V¥89%, not exist

V28%

Traffic Accident

272 spot

Jeonbuk Four-lane
National Highway

‘03-'08
Jeonbuk
Route 17

‘09-"04 54 spot of

(2010) method V27.7%Car to Car Black Spot
V31.4%
Cat’s Eye Bahar Empirical Bayesian Method Traffic Accident 226 Roads of New
System (2004) (EB) VY10% York State
Nighttime
V12.7%
Nighttime and Bad weather
V¥23.9%
Subasish Das simple accident number Nighttime 114 Spots of
(2013) method V5.3% Highway
Speeding Gorell Comparison—Group 77 Spots in London
Camera (2004) Method
Lee Soobeom simple accident number V28% ‘97 Black Spot
(2000) method Improvement Priorities
Spots
Choi Jaisung Negative Binomial Traffic Accident 30 Spots in Seoul
(2011) Regression Model V20% and Kyonggi—do
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B QP AR BEAL A5E BETH A - AFEAS Be5le] AT £4AT AL LIE 34
SIIA} BT AR - AR BN 2 e AP - AR B4, gl AR - ALE B4 A9 o) = AR
AT 24 372 s 4 9l
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Table 2. Pre-post analysis using the comparison-group method
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Table 3. Presenting the design details of improvement of black spot improvement priorities

Spot name Design 1 Design 2 Design 3 Improved Design 4
Intersection [[] A B C D
Intersection OO B C F G
Intersection v A B C -

D H

Intersection OO
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Table 4. Classification criteria of intersection road traffic characteristics

No. Factor Classification detail
1 Type of intersection 3-legs 4-leges 5-leges roundabout the others
2 Intersection pass length 20-30 30-40 40-50 50-60
3 lanes 1 2 3 4 5
4 Left—turn traffic operation system shared lane left turn lane left turn prohibit
5 Right—turn traffic operation system shared lane right turn lane right turn prohibit
6 Existence of Channelization facilities existence not existing
7 Speed limit below 30 below 50 below 70 below 90
Eo AR BEALT 2 FARAEA} velo] 22t Aolal] wlRel] BAT A B ] 4 AL 7
A2QNE =E5H] YoM et 22 RS AAA a5 w15 24 soF it
’ Set up facilities for analysis ‘
|
’ Analysis of detailed installation facilities by 4,171 spots ‘
|
’ Other installation facilities except for the facilities to be analyzed grouped the same spots ‘
|
’ Analyze the characteristics of the road traffic in the group to select similar spots ‘
| |
’ spots where the analysis facilities are installed ‘ ‘ spots where the analysis facilities are not installed ‘

| |

’ Target Group ‘ ’ Comparison Group ‘

Figure 1. Target group and comparison group selection process
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Target | dobong
group -y
E| Before 63
L| After 438
Corperiemn | chilseo | ichon | dongin sl hoedk | igock S
group | ngdong | dong dong dong dong
M| Before 29 36 g 39 22 20 270
N| After 25 18 50 27 53 11 189
I 1.157 | 0.675 | 1.068 | 0.937 | 0.970 | 0.728 | 0.968
Input Cutput
Sirftorany | e | COMDAHEON,) apray | oy, 48,000
(Froup Sroup
Before 53 270 “re 0.697
After 48 189 n 47,424
wvarl"w) 0.036 Step 2 | var(™A) 43,000
var( ") 133,231
Step 3 8 -0.576
g 0,956
Step 4 | o™&) 13,467
al”"&el 0,255
traffic island accident reduction (%) | 1.45% |

Figure 2. Example of application of comparison group formula (traffic island)

1) 28y

WFA AAA] WFARL A G 2 W ER 0] AR AR, WAt Wi Sk el7t 30-40m, A=<= 37,
#3974 8At2 294, A% HEAR 29, TRIAA §l, ATEE T0km/h o|std o, AA|ARIL 4.45%
7h A= A0 2 FARS o] T At S vl 0 = 1S 739 41.67% WEA AR e A
of Hla] 2t Y2 =42 H| W 1F WRo] AR ¢4ails HdsH 45 A o2 wtdc
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Table 5. Improvement of traffic island target-comparison group traffic accident trend before and after 3 years

Traffic Accident

Division spot name before before before after  after after

U lyear Z2years 3years sum lyear 2years 3years
T Eaes o e e I
Comparison Tonilo negeori, chilseongdong, daegu 29 7 11 9 25
Group Daedeok negeori, ichon2—dong, daegu 36 12 11 13 18
gongpyeong negeori, dongin2ga, daegu 64 18 27 19 50 17 13 20
Songil Elementary school intersection, daegu 39 15 11 13 27 9 8 10
Namguoffice negeori, bongduck—dong, daegu 82 31 19 32 58 21 16 21
Geumbokjju negeori, igockdong, daegu 20 3 11 6 11 2 5 4

32

(39) (249) (1) (=119) (=23) (+31d)
—e—Target Group —#—Comparison Groupl Comparison Group2
Comparison Group3 —e—Comparison Groupd —e—Comparison Group5
—e—Comparison Group6

Haade 2 R0l A uats, waks Wi S ol7E 30-40m, AF=4= 37,
#3229, A AR 29, =R fls, AlbEE T0km/h ofstd o, AR
3217%7F Aa=e Aoz 4 ol Bl ds HHes Je 4% 48.65% H2ait hee 29
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Table 6. Improvement of cats’ eye system target-comparison group traffic accident trend before and after 3 years

Number of bad weather accident

Traffic Accident (snow, rain, cloudy)

Division spot name
before before before after after after before before before after after after
lyear 2years 3years S lyear Zyears 3years Sm lyear 2years 3years sum lyear 2years 3years
Target Yeorumul Sageord 111 31 40 40 57 24 15 18 25 4 12 9 12 3 5 4
Group Bupyeong—gu Incheon

Comparison Tonilo negeori,

Grows chilscongdong, dacg 29 9 11 7 25 8 9 8 9 1 4 4 0 0 0 0

£35+5|2, A 353 A 25, 20174 48 137
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Table 6. Improvement of cats’ eye system target-comparison group traffic accident trend before and after 3 years (continued)

Number of bad weather accident
(snow, rain, cloudy)

before before before am after after after am before before before S after after after
Iyear 2years 3years lyear 2years 3years lyear 2years 3years lyear 2years 3years

3% 13 11 12 18 2 9 7 3 3 O 0 3 0 2 1

Traffic Accident

Division spot name

Comparison Daedeok negeori,
Group ichon2-dong, daegu

e 64 1 27 18 50 17 13 20 7 2 2 3 7 1 1 5
dongin2ga, daegu
Songil Elementary school

. . 39 13 11 15 27 9 8§ 10 6 1 1 4 5 1 2 2
intersection, daegu

Namguoffice negeori,

bongduck-dong, daegu 82 32 19 31 58 21 16 21 18 4 5 9 12 3 2 7

Geumbokjju negeori,
igockdong, daegu

45

319 214 Rt I ] I
] a1 e Coriparite S compd b Group2 Cobngdibon Groups 39}
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Table 7. Improvement of speeding camera target-comparison group traffic accident trend before and after 3 years

Traffic Accident

Division spot name before  before  before after after after
sum sum
lyear 2years 3years lyear 2years 3years
Target Sinmaetan Sageori 60 20 21 19 3 1 1 10
Group paldal-gu Suwon
Comparison Asianasports intersection, 25 10 12 3 12 5 9 5
Group sincheon 3-dong, daegu
Dacgyo sageori, 17 6 8 3 16 5 7 4
yeongdo—gu busan
Meonugeum sageori, 68 2 21 25 36 10 11 15

yeonsu—gu, incheon
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Table 7. Improvement of speeding camera target-comparison group traffic accident trend before and after 3 years (continued)

25

(-3 24) -1t (+1t) (+2) (+3t)

—e—Target Group  —%— Comparison Groupl Comparison Group2 Comparison Group3

D

I;_‘r ;q /\]/\4 A ;q /\] =
X]'E-T N, #H2]d H-8at= 2, A2

& AAATE 0.61%7F Z71E1= Aoz BAH L} o
= 2] w8 vl Avtolnt, Rogd

o
=] —
hazard 288 & Q17| 2o e Autety gorch

) $E+§I= 2241

m

Y Sk 0] 7} 30-40m,
I 70km/h ©]5} 1, ©.3]
ARG M fﬂré?i AAMDIL 18.18% 74
UYL e 752 s o] FETH

§ 2 X)) A HA Eat ik et
42877} P AR Ao 1

= AR et Akl el Z7hH 0 B .
Y2t ApaE]Go] e Aele AEH 02 M| Fofof Gk AL & 4 et

Table 8. Improvement of jaywalking-prohibiting facility target-comparison group traffic accident trend before and after 3 years

Traffic Accident Car—pedestrian Accident
Division spot name before before before after after after before before before after after after
sum sum sum sum
lyear 2years 3years lyear 2years 3years lyear 2years 3years lyear 2years 3years
Target Yeonarn
Group neseor 44 15 17 12 3 12 15 9 8 2 3 3 6 2 1 3
sangyeok—dong
daegu
Comparison Bisan negeori
Group bisan 3-dong, 79 28 21 30 59 10 27 22 6 2 2 2 9 1 6 2
daegu

Jungri negeori

jungni—dong, 20115 5 23 6 8 9 3 2 1 0o 6 3 1 2
daegu

Seoseong
negeori
Seoseongro
daegu

68 21 25 22 42 10 15 17 4 0 2 2 3 1 0 2

£35+5|2, A 353 A 25, 20174 48 139
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Table 8. Improvement of jaywalking-prohibiting facility target-comparison group traffic accident trend before and after 3 years
(continued)

5) O|IAYAEY
WA R AN DEAL FA L B2 EA0] X AR, B Wi Fdol7t 30-40m, 7
2% 370, 280 A8 29, AV ASAE 2, BRI ¢S, AGSE Tokm/h ol5te ), 2512
AR 1.67%7F Z7h e A0z BAwglc T Bl 4] A HoA aut gdeka Agshe
5 25 A0 telA 2P0 BASE 23 2660%0] BEAT FAEII P AR B 25441

&0] =2 Aol A2 4
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-
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117
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Table 9. Improvement of skid proof pavement target-comparison group traffic accident trend before and after 3 years

Traffic Accident Rear—end Accident
Division spot name before before before after after after before before before after after after
sum sum sum sum
lyear 2years 3years lyear 2years 3years lyear 2years 3years lyear 2years 3years
Target Nammaeji sageori
Group jungbang-dong 37 10 16 11 24 10 8 6 13 3 6 4 7 2 2 3

gyeongsan—si
Comparison Damateu sageori,
Group kolon singok-dong 37 16 9 12 33 7 8 18 11 5 2 4 6 1 1 4
uijeongbu—si
BYC sageori
wonseong—dong 10 1 6 3 7 2 3 2 3 1 2 0 3 0 2 1
chungan-si
Juwongogei
sageori
ganseok-dong, 95 19 34 42 38 10 12 16 21 4 6 11 13 1 5 7

namdong—gu,
incheon

(34) (249) 1) (+14) 29) (+3)

—e—TargetGroup ~ —e—Comparison Groupl Comparison Group2 Comparison Group3
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Table 10. Accident reduction effect analysis of road traffic safety facilities

Facility Reduction effect of overall accidents ~ Reduction effect of specific accidents
Traffic island V4.45% -
Cat’s eye system V32.17% VBad weather accidents 52.96%
Speeding camera V24.13% -
Jaywalking—prohibiting facility N0.61% Car—pedestrian accidents ¥62.77%
Skid proof pavement A1.67% Rear—end accidents ¥26.6%

E5), RRYTRAAY, ADIALRS AANLASE 0519 F7ksHe A0 veptout, B4 o)
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