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ABSTRACT

PURPOSES : This study deals with traffic accidents involving trucks. The objective of this study is to develop a traffic accident model for
trucks at roundabouts.

METHODS : To achieve its objective, this study gives particular attention to develop appropriate models using Poisson and negative
binomial regression models. Traffic accident data from 2007 to 2014 were collected from TAAS data set of road traffic authority. Thirteen
explanatory variables such as geometry and traffic volume were used.

RESULTS : The main results can be summarized as follows: (1) two statistically significant Poisson models (p” = 0.398 and 0.435) were
developed, and (2) the analysis revealed the common variables to be traffic volume, number of exit lanes, speed breakers, and truck apron width.

CONCLUSIONS : Our modeling reveals that increasing the number of speed breakers and speed limit signs, and widening the truck apron
width are important for reducing the number of truck accidents at roundabouts.
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Table 1. The Number of Accidents in Roundabout

(unit: No.)
Classification Total | Car | Truck
Number of accident 2,412 | 1,675 404
Mean number of accident 24 22 5
Maximum number of accident 204 | 203 37
Standard deviation of accident 2537| 23.18| 6.24
Minimum number of accident 0 0 0
Death 23 12 6
Traffic Serious injury 894 | 604 185
accident
severity Slight injury 1,420 | 1,028 | 209
Others 75 31 4
Vehicle—to—vehicle | 1,880 | 1,112 346
;g’gze‘;ft Vehicle—to-pedestrian| 445| 287| 55
Vehicle alone 85 1 2
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Table 2. List of Variables

Classification| Symbol Definition of variable (unit) VIF Mean | Standard deviation Variance
Dsgreiggim Y Number of truck accident (No.) - 5 6.24 39.02
X, Traffic volume (veh./day) 7.125| 21,294.69 20,396.12 416,001,540.54
X, Circulatory traffic volume (veh./day) 8.151 | 22,686.27 20,349.33 414,095,043.63
X, Number of approach road (No.) 2.258 4.67 1.09 119
X, Number of entry lane (No.) 6.024 1.66 0.74 0.54
X; Splitter island (yes=1, Otherwise=0) 1.875 0.61 0.49 0.24
Selected Xs Average area of splitter island (m?) 8.449 32.58 111.83 12,506.88
independent| X; Number of exit lane (No.) 5.785 1.58 0.63 0.40
variables | x 1 speed hump (yes=1, Otherwise=0) |  1.613 0.42 0.49 0.24
X, |Roundabout sign (yes=1, Otherwise=0)|  1.843 0.75 0.43 0.19
Xy |Speed limit sign (yes=1, Otherwise=0) 1.411 0.29 0.45 0.21
X, Truck apron width (m) 4.625 5.34 2.34 5.50
X, Truck apron (yes=1, Otherwise=0) 3.194 0.47 0.50 0.25
Xy Circulatory roadway width (m) 3.736 0.64 0.88 0.78
X, Entry lane width (m) 20.563 5.68 2.20 4.86
Xis Exit lane width (m) 22.688 5.70 2.31 5.34
X5 | Number of circulatory roadway (No.) 11.793 1.84 1.00 1.00
X7z | Inscribed circle diameter of minor axis (m) | 451.094 45.02 30.26 915.82
Excluded Xig Inscribed circle diameter of major axis (m) | 384.630 46.67 31.14 969.52
independent| X9 Central island diameter of minor axis (m) | 734.485 27.97 27.38 749.78
variables |y, | Gentral island diameter of major axis (m) | 685.038|  29.36 28.10 789.67
X5 Total area (m?) 120.768 | 5,180.77 6,853.01 46,963,739.79
X5 Central island area (m?) 60.792 | 1,230.48 4,188.92 17,547,071.74
Xos Circulatory roadway area (m?) 22.684 | 1,222.66 1,303.39 1,698,815.90
Ko Area of Splitter island (m?) 14.084 516.59 727.11 528,691.61
Table 3. Truck Accident Model( | ) of Roundabout < Table 37 2t §AEM 2, LeHX), +2
(Confidence Level=95%) AR (X)), HEAA Tor—EF(Xs) 9 oE2kE #(x,)0]

Model
Variable
Poisson | Negative binomial
coefficient 1.351 1.289
Constant

p-value 0.000 0.000
Traffic volume | coefficient 0.299 0.303
(x,) p-value | 0.000 0.000
Number of exit | coefficient 0.198 0.174
lane (x;) p-value | 0.046 0.215
Speed hump | coefficient | —0.292 -0.319
(xy) p-value | 0.010 0.039
Truck apron | coefficient | —0.192 -0.144
width (x,) [ _vaie | 0.001 0.085

Alpha(®) 1.753 -

0 0.398 -

¥, = €XP (1.351+0.209.X; +0.198X; —0.292.X, —0.192.X, )
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Table 7. Truck Accident Models Common and Specific
Variables (Model I~I1)

Variable Number of accident (V;)
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Table 8. Compared Truck and Car Accident Models

Variable Number of accident(y;)

Traffic volume (Xx;)
Speed hump (X;)
Number of exit lane (X;)
Truck apron width (x;,)

Common variables

Traffic Volume (Xx,)

Common variables Speed hump (x,)

Specific variables of
model (1)
(confidence level=90%)

Speed limit sign ()
Truck apron (X},)
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Number of exit lane ()

Truck accident Speed limit sign (x, m)

model
Truck apron width (X )
(Model | &11) P X
Specific Truck apron (X,,)
variables
Car accident Number of entry lane (X, )
model Splitter island (X5 )

(Model Il & V) | Roundabout sign (x; )
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Table 9. Paired Simple T—test

Paired simple t-test
Correlation
Model Standard | Standard error | 95% Confidence interval { e , p-value
Mean e coefficient
deviation of the means Min. Max.
Y5 0.273 1.059 0.521 -3.725 2.856 0.268 0.492 0.786
Yoo 0.010 0.589 0.152 -0.562 0.632 0.052 0.942 0.988
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