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Abstract

According to the statistics of the National Police Agency, red light running (RLR) crashes represent a
significant safety issue throughout Korea. This study deals with the RLR crashes occurred at signalized
intersections in Cheongju. The objectives of this study are to comparatively analyze the characteristics of between
RLR crashes and the Non-RLR crashes, and to find out factors using a Binary Logistic Regression(BLR) model.
In pursuing the above, the study gives particular attentions to testing the differences between the above two
groups with the data of 2,246 RLR/ 3,884 Non-RLR crashes (2007-2011). The main results are as follows. First,
many RLR crashes were occurred in the nighttime and in going straight. Second, the difference between RLR and
Non-RLR crashes were clearly defined by crash type, maneuver of vehicle before crash, age of driver (30s, 50s),
alcohol use and accident pattern. Finally, a statistically significant model (Hosmer and Lemeshow test : 7.052,
p-value : 0.531) was developed through the BLR model.
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Table 1. Distribution of RLR crashes by intersection type
Year g7 08 ‘09 10 11 totd

Type

Mid-Block Crosswalk 22 20 23 39 29 133
3-Leg Sig 79 100 94 96 90 459
4-Leg Sig 309 2% 313 308 311 1,537
5-Leg Sig 25 27 32 17 16 117
Total 435 443 462 460 446 2,246
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Unnecessary + Disregard for red(unnecessary delay)

Delay + Judged safe due to low conflicting volume
Congestion, + Congestion or excessive delay

Dense Traffic

Expectation of green when in platoon
Incapable of * Downgrade steeper than expected

Stop * Speed higher than posted limit
+ Unable to stop(yellow seemed too short)
Inattentive Unexpected, first signal encountered

Distracted and did not see the traffic signal

* Judged safe as drive {( 2 s ahead violated the red
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| ional .
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Table 3. Distribution of injury severity by age

Table 6. Maneuver of vehicle before crash

Age . N . v
Injury. S 98 /20 20-29 30-39 40-49 50-59 60< Total

PDO(No Injury) 5 1 0 2 1 2 "
Slight Injury 49 215 228 319 215 101 1,127
Serious Injury 60 226 222 263 188 119 1,078
Fatal 2 2 8 6 5 7 30
Total 116 444 458 590 409 229 2,246

Table 4. Summary of RLR crashes by speed limit

Speed fimit— c2 ‘07 08 09 10 11 Tota

30km/h 15 16 17 22 14 84
50km/h 152 162 159 164 161 798
60km/h 230 220 235 239 232 1,15
70km/h< 38 45 51 35 39 208
Total 435 443 462 460 446 2,246

Table 5. Summary of RLR crashes by time of day
Top & 07 08 09 10 11 Total

Day Time 183 199 200 199 199 980
(07:00-09:00) (34) (34 (40) (37) 48 (193)
Night Time 252 244 262 261 247 1,266
(18:00-20:00) @1) (44 (66) (56) (500 (257)
Total 435 443 462 460 A6 2246
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ofon], uFFAE Bo] LAY

Table 4= ﬂ]?ﬂ“‘l::_oﬂ w2 A5l A3 e
W Aoz Aol 87%7) A|lgkEE 50-60km/h €1 w =}
2ol dolyton AT&EE7} 30km/holstE AR E
Ao|Ha T3 T0km/h o4 FEERME 4l
ST} v S BAsl Aoz BAE T

Table 5= AT TAIDE A Azl we} F3t
9 opfto & BFIoH, wEHeo| FEsEe EH
AlZbel] M= AlESAIA Hlwgt Bt HA 9
HhAlaL 5 FAI O 98071(43.6%), oFIAIZH
& 132667 (56.4%) o2 F3ke] 1,34 o]} HAYs}

Qo oF 49.4%7F T30t Azt e

ERdth. 2412 (07:00-09:00) & 19370] 18]
3 HZAZH (18:00-20:00) & 2577122 &4
A AESuAlask wel wsd. of 2 9
Qe wEARRY F2A 2EHY ol JFE 0
7% Sott, Aok 2 Al E 2% AL
Ao} Az sl gol Wshy] Hiole} e

A

Table 62 23246719] A5 1E Aol S5
Fol & =1

Py A

Slight ~ Serious

Type PDO ey Iy, Fatal Total

Reverse (|) - 2 1 - 3
Right( *) = 28 18 1 47
U-turn(>) - 42 36 1 79
Left(7) 1 348 332 5 686
Straight( ) 10 707 691 23 1,431
Total 1 1127 1,078 30 2,246

#4313 (AA9 63.7%)1™, AFgAL 30d% 237
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A€} 30.5%), FE, F2HA B Gl A= z}
ZF 7974, 4771 9 37d0] LAt

DEHE U AT

ste] BAZ Aoz e e 2.

Logit(Y)=a+ B, X, + 8,X, +~+8,:X x

4714 Logit (Y) & In(P(Y=
SEIS
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Table 7. Extent of accident dataset
Number of crashes

A RIR Non-RLR Total

2007 435 702 1137
2008 an 820 1,263
2009 462 798 1,260
2010 460 740 1,200
2011 as6 824 1,270
Total 2246 3,884 6,130
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Table 8. Descriptive statistics of dependent variables

Variable Mean S.D
= Gender X1 168 793
3 (Woman=0; Man=1)
= Age of Driver X2 234 7R
2 (Under20=0; 20~29=1; 30~39=2;
~ 40~49=3; 50~59=4; Over 60=5)

Driver Intent X3 076 0.425

(Unintentional=0; Intentional=1)

Alcohol Use (Yes=0; No=1) X4 085 0357
§ Accident Pattern X5 087 0332
5 (Others=0; Vehicle Vs.Vehicle =1)

o Crash Type X6 053 0499
2 (Others =0; Right angle =1)
™ Used of Vehide X7 077 0418

(Commercial=0; Personal=1)

Types of Vehicle (Others=0; Car=1) X8 058 0493

Maneuver of Vehicle before Crash X9 089 0316

(Others=0; Straight=1)
§ Crash Location X10 051 0.500
2 (Others=0; Crosswalk, Intersection=1)

E Grade (Yes=0; No=1) X1 051 0500
S Weather (Others=0; Sunny=1) X12 087 0334
& Road Surface (Others=0; Dry=1) X13 089 0316
5 Posted Speed Limit X14 170 0688
a (30km/h=0; 50km/h=1;

= Qver 60km/h=2)

Day of Week X15 069 0.465

(Weekend=0; weekday =1)

Day and Night X16 056 0.49

(Daytime=0; Nighttime=1)

Yellow Time of Main. Street X17 071 0456

(3 sec=0; Over 4 sec=1)

Season X18 158 1.115

(Winter=0; Spring=1; Summer=2;

Fall=3)

Distance of Crossing(Main.s) X19 168 0.793

(Under 25m=0; 25-39m=1;

41-54m=2; Over 55m=3)

Distance to next intersection X20 1.16 1.080
(Under 200m=0; 201-300m=1;

301-400m=2; Over 401m=3

Numder of Lane(Main. s) X21 234 0732
(1 Lane=0; 2 Lane=1;

3 Lane=2; Over 4 Lane=3)
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Table 9. Result of binary logistic regression AT AbaE 134311 (A€ 63.7%) 19, 3031<]
(a) Table classification table ArdAL 7 2380] A2 g Aeistedt, A
Predicted Number of Crashes AL AbE 68621 (A9 30.5%) vt A%
Observed RLR Non-RLR CCR(%) A5 uatze] oJgkallol uigt F &t B8 98l
RLR Crashes 2017 228 89.8 2324679 A9tz 37884719] B4l S 9HkAL
Non-RLR Crashes 304 3558 92.1 31 AEE EY R o3 2x 283 RS sl
L - ¥, 7 Ashe ohest 2 A, ARl AAAe
(b) Omibus tests of model coefficents Ag=E Adsh= Hosmer and Lemeshow #% 2
Chi-Square df Sig I, FrlAlFHREY FogEC]l 0.5318 FoFE
Step 5575.456 35 0.000 0.05Ht} 2B /Edd 23 gk oz FAy
e S — ULLL At A4, Aadubita] GEgs T Hse 57
Model P45 ® o HEE943E B), A 380 AANE (37 B)
() Model summary o2 Ve AlA, 23 iita T HAI SRk}
Step  -2log Likelihood  Cox-Snell R?  Nagelkerke R 23 FAAo] =L WFRE LAt d3 (30, 50
AT 0599 0818 WSk $FeA o % AR (ARG, AR 5
(d) Hosmer and Lemeshow test o8 wMHgt. Ao Aosuiug dst
Step Chi-Square df Sig At HEL wEkHduS, ASAA 24 2 A
1 7.052 8 0.531 E2ATE Fol Aoy 2 dfdlA =E2E 29E
(e) Variables in the equation
B S.E Wald df Sig Exp(3)
X2. Age(2) -435 202 4,654 1 031 .647
X2. Age(4) -459 .190 5.857 1 016 632
X4. Alcohol Use -2.724 .180 228.945 1 .000 .066
X5. Accident Pattern -1.254 203 38.163 1 .000 285
X6. Crash Type 1.776 148 143,732 1 .000 5.906
X9. Maneuver of Vehicle before Crash 1.370 197 48,575 1 .000 3.936
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