Joumal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)

Vol. 33, No. 3: 1105~1113, May 2013 ISSN 2287-934X (Online)
DOI: http://dx.doi.org/10.12652/Ksce.2013.33.3.1105 www.kscejournal.or.kr
Transportation Engineering 3o

JIA & IEXA0| TSES JSKE AT A0 IXIS 2=A

EMELP - Zi0|E* . @ J*H . o|7|QgrHr*
Choi, Saerona*, Kim, Mijoeng™*, Oh, Cheol***, Lee, Keeyong****

Effects of Weather and Traffic Conditions on Truck Accident
Severity on Freeways

ABSTRACT

Understanding the characteristics of truck-involved crashes is of keen interest because such crashes are highly associated with greater
potential leading to severer injury. The purpose of this study is to identify factors affecting injury severity of truck-involved crashes on
freeways. In addition, a binary logistic regression technique is applied to identify causal factors affecting truck crash severity under
normal and adverse weather conditions. Major findings from the analyses are discussed with truck operations strategies including speed
enforcement, variable speed limit, and truck lane restriction, from the safety enhancement point of view. The results of this study would
be useful for developing traffic control and operations strategies to reduce truck-involved crashes and injury severity in practice.
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- Matching weather and traffic data
including speed, volume, and crashes
@ Selection of study area
@ Traffic accident data collection
® Matching weather and traffic data

@ Correction missing or abnormal data

Step 2. Methodology and setting dependent

variables

- Using binary logistics regression

— Characteristics related driver, road

condition, traffic condition, environment

Step 3. Analysis factors affecting truck
accident injury severity

- Derivation weather and traffic Condition

factors affecting probabilistic increase of

Truck Accident Severity

Fig. 1. Process of analysis

Table 1. Truck classification

criteria on freeway
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Truck classification Vehicle weight Vehicle Specifications
- Light Duty truck class 1 +below 2.5 ton -two axle truck, Track tread below 279.4mm
- Light Duty truck class 2 +2.5~5.5 ton -two axle truck, Track tread exceed 279.4mm, track width below 1,800mm
*Medium Duty truck class 1 +5.5~10 ton -two axle truck, Track tread exceed 279.4mm, track width exceed 1,800mm
- Medium Duty truck class 2 +10 ~20 ton -three axle truck
-Heavy Duty truck -exceed 20 ton -more than four axle
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Table 2. Crash frequencies by freeway line, weather condition and injury severity

Case of accident
Freeway line Weather Injury severity
Normal Rain Snow Fatal Non-fatal
Namhae 54 44 2 10 90
Youngdong 82 36 8 17 109
Jungbu naeryuk et al. 125 17 9 25 126
Total 261 97 19 52 325

Table 3. Accident occurrence probability of Logistic Model

Curve (X=1) Straight (X=0)
Fatal accident . exp(a+pX) __expla)
occurrence probability T 1+explatBX) O 1+expla)
Non-fatal accident - p = 1 - p = 1
occurrence probability 1 1+explatBXx) 0 1+expla)

BAR0 2 Fold G vk SPs B F-830 A
o % glek ofa 2A2E BB 71 e (1) 2k

explf(z;,3)]

Ply=tlwy-z,) = 1+explf(z;,5)]

M

P(y=1lz,,~-,x;) = Fatal accident occurrence probability
x; = Factors effecting truck accident

B3; = Estimated parameters
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Table 4. Annual average sunrise and sunset
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Table 5. Summary of database
Normal condition | Adverse condition | Total Description
. Fatal 60 17 77 | Weather condition : Normal or adverse Injury
Variables .
Non-fatal 201 99 300 | severity : Fatal or non-fatal
Dependent variable injury severity 1 0 1 0 - 0: non-fatal, 1: fatal
J b 1 39 95 7 29 170 0: dav. 1 night " . d .
ay ni : day, 1: night ; regarding sunrise and sunse
vme 0 21 106 10 70 207 Y ¢ ¢ ¢
1 51 168 15 80 314 | 0: weekend (Saturday, Sunday), 1: weekday
week .
0 9 33 2 19 63 | (Mon~Fri)
1 60 200 16 96 372
gender 0: female, 1: male
0 0 1 1 3 5
Nominal d 1 21 70 5 34 130 0 i 1 d
. rade uj : non-up grade, 1: up grade
variable | 90T 50 s [ [ es | 24 Pe per
1 21 83 9 37 150
grade_dn 0: non-down grade, 1: down grade
0 39 118 8 62 227
1 21 81 10 44 156 0 .
curve : non-curve, 1: curve
Independent 0o | 39 120 55 | 221
variables
. 1 4 12 2 20 o .
location 0: mainline, 1: bridge or tunnel
0 56 189 15 97 357
age 46.17 45.30 45.00 45.10 - median of age group
15-min average speed prior to accident
up_spl5b 91.77 91.74 80.06 81.59 - occurrence (archived from adjacent upstream
detection station)
Continuous amount of speeding when up_sp15b exceeds
variable up_speeding 1.12 0.48 4.29 6.92 - speed limit (When up_sp15b does not exceed
speed limit, up_speeding is set to be ‘0”)
df spl5b 7.65 797 9.18 8.72 - difference between up_sp15b and dn_sp15b
sp_cv 0.06 0.07 0.12 0.08 - coefficient of variation of speed
v/c ratio 0.22 0.23 0.26 0.25 - volume/capacity ratio
3) F g7 AR AFARJ WAl o e BENS B wf Bike] vk o s AR
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Table 6. Factors affecting injury severity by weather conditions

Normal weather condition model Adverse weather condition model
Coef. S.E. t P>t| odds. Coef. S.E. t P>t| odds.
day night 0.9153 0.3749 2.44 0.015 2.4975 0.3741 0.7205 0.52 0.604 1.4536
weekend 0.2753 0.4487 0.61 0.540 1.3169 1.0026 0.9617 1.04 0.297 2.7254
gender 0.0055 0.0152 0.36 0.716 1.0056 -0.0098 0.0306 | -0.32 0.748 0.9902
age -0.0056 0.4090 | -0.01 0.989 0.9944 1.2294 1.0569 1.16 0.245 3.4193
grade_dn -0.2745 0.4059 | -0.68 0.499 0.7599 1.6945 0.9954 1.70 0.089 5.4439
curve -0.0737 0.3307 -0.22 0.824 0.9290 0.5372 0.6389 0.84 0.400 1.7112
location 0.3456 0.6483 0.53 0.594 1.4128 3.4761 1.5798 220 0.028 32.3341
up_spl5b -0.0089 0.0161 -0.56 0.578 0.9911 0.0876 0.0424 2.06 0.039 1.0916
up_speeding 0.1280 0.0649 1.97 0.048 1.1366 -0.1139 0.0653 -1.74 0.081 0.8924
df spl15b 0.0420 0.0285 1.47 0.141 1.0428 -0.0472 0.0401 -1.18 0.240 0.9539
sp_cv -10.1785 5.5820 -1.82 0.068 | 3.8 %10 20.8062 8.2802 2.51 0.012 | 1.09 = 10°
v/c ratio 0.7905 1.1142 0.71 0.478 2.2046 0.3260 2.0998 0.16 0.877 1.3854
constant -1.2574 1.8208 -0.69 0.490 - | -12.0710 4.5035 -2.68 0.007 -
Log likelihood -132.9925 -37.8285
Number of observation 261 116
LR \2(14) 15.58 21.01
Pseudo R’ 0.0554 0.2174
4. B2A A} e Haeg 225t ‘FoPe] odds-ratios 2.4975%
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Table 7. Model Comparison
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Normal weather condition model | Adverse weather condition model

log-likelihood for integrated model using all data -184.2061
MOd?l Comparison 26.77
comparison
Prob > 26.77 >25.00
Number of observation 261 116
Goodness of covariate patterns 260 116
Fit test Pearson x* 255.48 119.53
Prob > 0.3420 0.1269
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