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ABSTRACT

Duration induced by freeway crashes has a critical influence on traffic congestion. In general, crash duration composes detection and
verification, response, and clearance time. Of these, the crash clearance time determined by a crash clearance team has attracted
considerable attention in the freeway congestion management since the interest of the first two time stages faded away with increasing
ubiquitous mobile phone users. The objective of this study is to identify the critical factors that affect freeway crash clearance time using
a Cox’s proportional hazard model. In total, 6,870 crash duration data collected from 30 major Korean freeways in 2013 were used.
As aresult, it was found that crashes during the night, with trailer or larger size truck, and in tunnel section contribute to increasing
clearance time. Crashes associated with fatality, completed damage of crashed vehicle (s), and vehicles’ fire or rollover after crash also
lead to increasing clearance time. Additionally, an increase in the number of vehicles involved resulted in longer clearance time. On
the other hand, crashes in the vicinity of tollgate, by passenger car, during spring, on flat section, and of car-facility type had longer
clearance time. On the basis of the results, this paper suggested some strategic plans and mitigation measures to reduce crash clearance
time on Korean freeway systems.
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Fig. 1. Components of Crash Duration
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Author (year) Model used Findings
Shin and Kim . . - Factors affecting incident duration: overturn or rollover of heavy vehicle, falling objects,
Multiple regression .
(2002) number of heavy vehicles, and number of blocked lanes
Shin .. - Factors affecting incident duration: number vehicles involved, heavy vehicle, overturn or
Decision tree . .
(2004) rollover, and falling objects
Chung et al. . . . - Factors affecting crash duration: vehicle type, vehicle damage level, fatal crash, number
Parametric survival analysis . . .. . . .
(2007) vehicles involved, number of causalities, and night time periods
Haetal. .. - Factors affecting crash clearance time: crash severity level, night time period, traffic volume,
Decision tree . . .
(2010) heavy vehicle, and number of vehicles involved
Leeetal . . - Factors affecting crash duration: response or arrival time to crash scene, vehicle to vehicle
Exponential function . . . .
(2012) crash, heavy vehicle, and night time periods
Nam and - Factors affecting incident duration: incident information source, incident time, rain and fog
Mannering Parametric survival analysis condition, fatal incident, number of causalities, number of vehicles involved, and crash
(2000) vehicle type
Chung . . . - Factors affecting crash duration: involved vehicle type, vehicle’s fire, fatal crash, number
Parametric survival analysis .. . . . . .
(2010) injured, number vehicles involved, and night time period
Alkaabi et al. Parametric survival analvsis - Factors affecting crash clearance time: month, location, weather condition, crash type,
(2011) 4 number of causalities, and number of vehicles involved
Chang and Chang Classification tree - Fac.to‘rs affecting incit.ien.t dlllration: nur.nber of large-sized vehicles, incident type, provided
(2013) decision rules to predict incident duration
Khattak et al. . . - Factors affecting incident duration: incident detection source, incident type, roadway type,
Quantile Regression . . e . .
(2016) incident time, number of causalities, and number of vehicles involved
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Table 2. Candidate Variables
Category Variable Category Variable
Season Spring, ngmer, Fall, I?h%mber 0.1,2.3
Winter injured
Monday, Tuesday, Crash Number of involved vehicles 1,2,3+
Crash time Wednesday, Thursday. characteristics Stop, Rollover.
D b b . p’ 2
> Friday, Saturday, Sunday, Vehicle state Overturn, Fire
Holiday Vehicle damage Completed, Half, Slight
Time Midday, Night
Tollgate, Weather er.1dy, Snowy, Sunny,
Location TG (High-pass), Ramp, ~|Environmental Rainy, Foggy, Cloudy
Main line, Tunnel, Rest area | characteristics Road surface Dry, Other, Wet, Snow
Cause Driver factor, Vehicle factor, Work zone Work, Non-work
Other factors - -
Horizon Straight, Curve
Other, Vehicle to facility, Flat section
h . . ’
Crash type Vehicle to vehicle Grade Uphill/Downhill
G tri
Crash Passenger Car (SUV), conditio
characteristics Van (Small-size), Van Median Yes, No
(Mid-size), Van
Car type (Large-size), Shoulder Yes, No
Freight (Small-size), Gender Male, Female
Freight (Mid-size),
Freight (Large-size), 19
Trailer, SEV* Driver 20-29
isti 30-39
characteristics Age
i Non-occur 40-49
Fatality Ocour 50-59
601
*SEV (specially equipped vehicle) includes oversized loaded trucks and tow trucks towing a car.
Table 3. Estimated Cox Model for Crash Clearance Time
Category Variable Coefficient p-value Percentage change
Location: Tollgate 0.205 0.000 -22.8%
Location: Tunnel -0.158 0.015 14.7%
Crash type: Vehicle to facility 0.146 0.000 -15.8%
Fatality: Occur -0.354 0.000 29.8%
Number of vehicles involved: 1, 2, 3+ -0.077 0.000 7.4%
Crash characteristics Vehicle state: Rollover -0.440 0.000 35.6%
Vehicle state: Fire -0.235 0.005 20.9%
Vehicle damage: Completed -0.377 0.000 31.4%
Car type: Passenger Car 0.246 0.000 -27.8%
Car type: Freight(Large-size) -0.422 0.000 34.4%
Car type: Trailer -0.375 0.000 31.3%
Crash time Time: Night -0.107 0.000 10.1%
Geometric characteristics Grade: Flat section 0.069 0.009 -6.7%

Initial log-likelihood: -53,831.233

Log-likelihood at convergence: -53,488.667

Number of crashes: 6,870
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