J. Korean Soc. Transp.
Vol.34, No.2, pp.123-134, April 2016
http://dx.doi.org/10.7470/jkst.2016.34.2.123

pISSN : 1229-1366
€lSSN : 2234-4217

Received: 19 October 2015
Revised: 27 November 2015

Accepted: 18 February 2016

Copyright © )
Korean Society of Transportation

This is an Open-Access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use,
distribution, and reproduction in any medium,
provided the original work is properly cited.

ARTICLE
A SAIS TR MEALTO| 20! 2M Y
S 23 THe

HIYAT . QREW . QARZI3 . Z|o!

o Ooow
'E2NEJC DENSAPY, SR NEHSIY TAZEY, CEELHARY

Analysis of Contributory Factors in Causing Crashes
at Rural Unsignalized intersections Based on
Statistical Modeling

PARK, Jeong Soon'* - OH, Ju Taek? - OH, Sang Jin*- KIM, Young Jun'

Traffic Science Institute, Korea Road Traffic Authority, Gangwon 26466, Korea
’Department of Urban Engineering, Korea National University of Transportation, Chungbuk 27469, Korea
3Chungbuk Research Institute, Chungbuk 28517, Korea

*Corresponding author: js1487@koroad.or.kr

Abstract

Traffic accident at intersections takes 44.3% of total number of accidents on entire road network of
Korea in 2014. Although several studies addressed contributory factors of accidents at signalized
intersection, very few is known about the factors at rural unsignalized intersections. The objective of this
study is therefore to investigate specific characteristics of crashes at rural unsignalized intersection and
to identify contributory factors in causing crashes by statistical approach using the Ordered Logistic
Regression Model. The results show that main type of car crashes at unsignalized intersection during the
daytime is T-bone crashes and the number of crashes at 4-legged intersections are 1.53 times more than
that at 3-legged intersections. Most collisions are caused by negligence of drivers and violation of Right
of Way. Based upon the analysis, accident severity is modeled as classified by two types such as
3-legged intersection and 4-legged intersection. It shows that contributory factors in causing crashes at
rural unsignalized intersections are poor sight distance problem, average daily traffic, time of day(night,
or day), angle of intersection, ratio of heavy vehicles, number of traffic violations at intersection, and
number of lanes on minor street.
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Table 1. Distribution of unsignalized intersection

Intersection

Area Local Government Road Type Road Code

3 Legged 4 Legged

Total 8 - 14 26 30
Kyung Gi An Sung, Yang Pyeong  General National Road 17 2 1
Local Streets 23,302,341 6 5

Chung Nam Gong Ju, Asan, YeSan General National Road - - -
Local Streets 604,609,619,623 7 12

Chung Buk Eum Sung, Jin Chun, General National Road 17,21,34 5 5
Jeung Pyeong Local Streets 515,540,583 6 7
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Table 2. Descriptive statistics of adt and speed

3 Legged 4 Legged

Adt Speed Adt Speed
Mean 6,645.2 55.54 8,957.3 47.90
Minium 3,931 30 2,945 15
Maximum 10,631 87 16,166 87
Standard Error 296.72 2.109 487.68 2.355
Standard Devia 1,899.92 13.506 4,279.4 20.664
Variance 3,609.70 182.40 18,313,168.8 426.99
Kurtosis -.317 -.108 -1.007 -1.234
Skewness .708 .091 .500 -.103
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Table 3. Distribution of traffic crashes (2011-2013)

Total 3 Legged 4 Legged
Total Frequency 119 43 76
Fatal 7 2 5
Serious Injury 80 32 48
Slight Injury 105 36 69
Vehicle to Vehicle Frequency 98 33 65
Fatal 3 1 2
Serious Injury 67 24 43
Slight Injury 94 29 65
Vehicle to Pedestrian Frequency 18 8 10
Fatal 2 1 1
Serious Injury 8 3 5
Slight Injury 8 4 4
Single Vehicle Frequency 3 2 1
Fatal 2 1 1
Serious Injury 4 4 =
Slight Injury 1 1 =
A A4S v weh Av= Table 40|tk A4 WAL 1194 F EAlof 2t A}i% UH 84.9%0°]
o, Aol olgt AT 15.1%2A gAo] oAd] Bl 5.58) o)A AFTE wWo] dozl Ao et

CHSLRESIS|Z|, A 343 A 25, 2016'H 4€ 127



Article Analysis of Contributory Factors in Causing Crashes at Rural Unsignalized intersections Based on Statistical Modeling

Table 4. Distribution of crashes by driver's gender

Total Male Female
Total Sum 119 101 18
3-Legged 43 36 7
4-Legged 76 65 11
Vehicle to Vehicle Sum 98 81 17
3-Legged 33 27 6
4-Legged 65 54 11
Vehicle to Pedestrian ~ Sum 18 17 1
3-Legged 8 7 1
4-Legged 10 10 -
Single Vehicle Sum 3 3 -
3-Legged 2 2 -
4-Legged 1 1 -
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Table 5. Distribution of crashes by vehicle type

#2 Party# ! Pass. Car Truck Bus, Van Motor—cycle Others Total
Passenger Car - 32 12 - 7 - 51
Truck 12 3 5 3 - 23
Bus, Van 2 - - - - 2
Motorcycle 11 3 1 - - 15
Bike 2 1 - - 3
Pedestrian 8 5 5 - - 18
Single Vehicle 1 - - - 3
Others 2 - - 1 1 4
Total 70 23 12 13 1 119
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I"‘r =

8124 5t 2H](0Odds ratio)
% Equation 13} Zt},

Equation 2278 F4%%5 217} of@l 29 m olsh}l B L 4SS S5t Equation 33} 22 4

2 4= 5 ok

Table 6. Definitions of dependent variables

Variable Average Range
Ln ADT 8.90 7.98-9.69
Ratio of Heavy vehicle 0.53 0.24-0.75
Season (winter 0, spring 1, summer 2, fall 3) 1.52 0-3
Day and Night (Daytime 0, Nighttime 1) 0.25 0-1
Accident Pattern (Others 0, Vehicle—Pedestrian 1, Vehicle—Vehicle 2) 1.80 0-2
Crash Type (Others 0, Rear—end 1, Side right angle 2) 1.03 0-2
Gender of the Party #1 (Female 0, Male 1) 0.85 0-1
Age of the Party #1 ( <20=0,20~29=1, 30~39=2, 40~49=3, 50~59=4, >60=5) 3.08 0-5
Alcohol Use (Yes 0, No 1) 0.88 0-1
Traffic Violations (Way intersection traffic violation 0, Safe Driving Failure 1, Others 2) 1.17 0-2
Vehicle of the Party #1 (Others 0, Truck 1, Van-Bus 2, Car 3) 2.16 0-3
Vehicle of the Party #2 (Van-Bus 0, Truck 1, Car 2, Others 3) 2.07 0-3
Gender of the Party #2(Others 0, Female 1, Male 2) 1.73 0-2
Age of the Party #2 ( <20=0, 20~29=1, 30~39=2, 40~49=3, 50~59=4, 260=5) 3.21 0-5
Crosswalk of Major Street (Yes 0, No 1) 0.59 0-1
Sight Distance Obstruction (Within an intersection 30m) (No 0, Yes 1) 0.72 0-1
Pedestrian Road or Shoulder (Yes 0, No 1) 0.66 0-1
Angle of Intersection (80~90° 0, 70~79° 1, 60~69° 2, <60° 3) 0.62 0-3
Exceeding the Speed Limit (No 0, Yes 1) 0.57 0-1
Bus Stop of Main Street (Yes 0, No 1) 0.63 0-1
Lanes of Minor Street 1.11 0.7-2
Land Use (Others 0, Agriculture 1) 0.33 0-1
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Table 7. Result of ordered logistic regression

B PAR 0%

Parameter Estimation s SE Wald - Confidence interval

Estimation (P-value) -
Lower Higher
All Intersection  Limit Severity 0 -18690  6.773 1614 006 -29.832 -7.549
Severity 1 -14595  6.673 4784 029 -25571  -3.619
Location Ln ADT -1.936 691 7.855 005 -3.072  -.800
Day and Nighttime 1.076 571 3.553 059 137 2.015
Age of the Party #2 287 169 2.867 .090 .008 565
Sight Distance Obst. 1.380 574 5787 016 436 2.323
Angle of Intersection 620 255 5.913 015 201 1.039
Lanes of Minor. St 1.603 784 4185 041 314 2892
3-Legged Limit Severity 0 9.864 25.599 148 700 —32.243 51.971
Severity 1 15.116 25911 340 560 -27.504 57737
Location  Alcohol Use 4.854 2.802 3.001 .083 245 9.463
Sight Distance Obst. 3188 1456  4.795 029 793 5.582
4-Legged Limit Severity 0 -17.442 9541 3342 068 -33.135  -1.749
Severity 1 -12.481  9.441 1.748 186 -28.011 3.048
Location Ln ADT -2878 1130  6.492 011 -4736  -1.020
Ratio of Heavy.Vehicle ~ -10.227  4.494  5.179 023 -17.618  -2.835
Alcohol Use 2778 1594 3.036 081 156 5.400
Traffic Violation 969 546 3.150 076 071 1.867
Age of the Party #2 552 313 3.109 078 037 1.066
Sight Distance Obst. 2.667 1.153 5.353 021 71 4.564
Angle of Intersection 940 428 4.830 028 236 1.643
Lanes of Minor. St 2.983 1.393 4.584 032 691 5.275
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