J. Korean Soc. Transp. Journal of Korean Society of Transportation
Vol.30, No.2, pp.21-27, April 2012 ISSN : 1229-1366
http://dx.doi.org/10.7470/jkst.2012.30.2.021 eISSN : 2234-4217

HHMAMSAIZE 2A0 M2 DEAID A42ED

Traffic Accident Reduction Effects of the All-Red Clearance Interval (ARCI)
Operation

PARK, Byung Ho'* - JUNG, Yong II? - KIM, Kyung Hwan®
1Department of Urban Engineering, Chungbuk National University, Chungbuk 361-763, Korea
* Chungbuk Branch, Road Traffic Authority, Chungbuk 363-789, Korea
* Graduate School, Chungbuk National University, Chungbuk 361-763, Korea

Abstract

This study deals with the relationships between signal operation and traffic accident of signalized intersections.
The objective of this study is to analyze the traffic accident reduction effects on the operation of all-red clearance
interval (ARCI). This study gives particular attentions to evaluating the traffic accident reduction effects of ARCI
at 37 signalized intersections in Cheongju using before-after evaluation with comparison group.

The main results are as follows. First, the number of traffic accidents, fatalities and injuries has changed before
operating ARCI and thereafter. Second, the result of before-and-after evaluation with comparison group showed
that the number of accidents was reduced by 20.0% and that the number of fatalities and injuries was reduced by
28.0%. Finally, reduction effects from operating ARCI were evaluated to be 6.0~35.0% in the number of accidents

and 18.0~37.0% in the number of fatalities and injuries.
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Comparison Group Target Group

<Table 2> Operational Conditions of All-red Clearance

(r,) (r,) Interval (Unit : Number)
l I ] Classifi- Yellow Time (All-red Time) Total
Hstimation of 7 using 7. and 7, cation | 3sec(2sec) | 4sec(2sec) | bsec(2sec)
I - ] 3-leg 7 3 2 12
S rA - rA - [ M/N | 4-leg 8 10 7 25
1+1/N Total 15 13 9 37

Target |Comparis| | - ratio of accident between

Class. - i i
group |on group before and after installation
in comparison group

<Table 3> Target and Comparison Groups

Before] K N r, *ratio of accident between Before | Accident data of 37 intersections
Ater| L M bef(ére aréd after installation Target | (2007) (207) before ARCI introduction
h : : 10 LaTget sroup group After Accident data of 37 intersections
Recited in the study of Lee, Soo Beom(2008) (2009) (2009) after ARCI introduction
<Figure 2> Concept of Comparison Group Method . | Before Accident data (2007) of 208
Compari- . : y
son (2007) | intersections except target group
After Accident data (2009) of 208
<Table 1> Fl f i M [ . .
able Study Flow of Comparison Group Method stoup (2009) | intersections except target group
Step | Purpose | Equations of Comparison Group Method
Ste Forecas o =17
lp ting A, e N/ M <Table 4> Number of Accident and Fatal/Injury by
T=ryk=r k=—"7— .
™ ¢ 1+1/M Group (Unit : Number/year, Number/person)
VAR[N] = L 2007 2009
Forecas VAR[%] _ 7;2 L+ VAH["(‘] }01 Category Accident |Fatal&Injury| Accident |Fatal&Injury
Step ting K r. Fatal| Injury |Fatal| Injury |Fatal| Injury |Fatal| Injury
2 | &[4, :;.[L+(L+ L, VARlw] } Sleg| 2 | 40 | 2 | 88 | 1| 24 | 1| 44
17 K \M- M ] Parget [4leg| 2 | 225 | 2 | 423 [ 0 [ 190 | 0 | 827
VAR[r,] = ( Ly 1y w) Group 4 | 265 | 4 | 511 | 1| 214 | 1|37
M M E?w] Total
- 269 515 215 372
Step Fir,ecas ) (‘; T)_ A=K-L (/) 3eg| 9 [ 262 | 9 [ 435 | 9 | 217 | 9 | 389
3 (;ni 0=~ 7[ T 15 () 6 com- |4-leg| 9 | 645 | 9 | 1078 | 5 | 667 | 5 | 1146
. 1+ (Y ~ A/TA) parison |Other| 1 82 1 139 1 127 1 153
Forecas ?5|=n+i=K+1L Group toratl 22 1 989 [19 [ 1652 15 [ 1011 [ 15 | 1688
Step| tine 2g]. (VARK )/N) + (VAR(7)/7?) 008 1671 1026 1,703
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<Table 5> Result of Simple Before-After Evaluation
Method

Category Target Group Comparison
Group
Location 37 intersections | 208 intersections
Before 269 1,008
Accident After 215 1,026
Difference -54(-20.1%) 18(1.8%)
Before 515 1,671
Fatal& After 372 1703
Injury
Difference -143(-27.8%) 32(1.9%)

<Table 6> Result of Independency Test in Target Group
Std. 95% Confidence

Category | Mean devia-tion Interval p-value

Accident | 1.027 3.184 0.035 | 2.089 | 0.058
Fatal& o 600 | 6.925 | 0313 | 4.930 | 0.027
Injury
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<Table 7> Result of Before-After Analysis in Number
of Accident

Number of accident in target
269
group (Before)
Number of accident in target 9215
group (After)
Number of accident in
. 1,008
comparison group (Before)
Numbgr of accident in 1.026
comparison group (After)
A 215
e 273.53
Reduction in accident(d) 58.53
Measure of effectiveness (6) 0.80
Variation of reduction in 488.53
accident (o2[6]) (Std. deviation : 22.10)
Variation of measure of 0.01
effectiveness (o2 [6]) (Std. deviation : 0.07)
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<Table 8> Result of Before-After Analysis in Fatal &
Injury

Number of fatal and injury in 515
target group (Before)
Number of fatal and injury in 379
target group (After)
Number of fatal and injury in
. 1,671
comparison group (Before)
Number of fatal and injury in
. 1,703
comparison group (After)
A 372
T 524.55
Reduction in fatal and injury(é) 152.55
Measure of effectiveness (6) 0.72
Variation of reduction in fatal 896‘55.
. 5 (Std. deviation :
and injury (¢?[6]) 99.94)
Variation of measure of 0'00,23,
) 5 (Std. deviation :
effectiveness (o?[6]) 0.05)
5]
1.0
094
0.9
0s 0.50 052
072
0.7
b 065 0.63
0.6
0.5
(Accident) (Fatal and injury)

<Figure 3> 95% Confidence Interval of Measure of
Effectiveness

<Table 9> Comparison of Results

Accident Fatal & Injury
Category Decreased | Decreased | Decreased | Decreased
Number | Ratio(%) | Number | Ratio(%)
Simple
before-after |5 20.1 143.0 27.8
evaluation
method
Before-after
evaluation with
. 58.5 20.0 152.6 28.0
compari -
Son group
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