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Development of Accident Models by Collision Type at Roundabout
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Abstract : This study deals with traffic accident of roundabout by collision type. In pursuing the above, this study gives particular
attention to developing the appropriate models using Tobit model. The main results are as follows. First, three Tobit models (by collision
type) which are statistically significant(their £* values are 0.858, 0.918 and 0.859) are developed. Second, t-test results show that there
are no differences between the predicted and actual values. Finally, such the common variable as traffic volume, and such the specific
variables as diameter of central island, the number of circulatory roadway, approach width and average of the number of approach are

adopted in this study.
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Table 1. Summary of differences with previous study

Roundabout
(this study)

Signalized Intersection

Classification (Park et al. 2008)

Rear-end collision 24.7 62.56
Side right-angle collision 30.3 26.98
Etc. 45.0 10.46
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Fig. 1. Definition of collision type.

o Qi) HEoE HUS AL, Ang 5o7]¢)
Aepg et nmeld 3 Fold A i
31

:|o_\|L>LVl%’H'U
F.OL

ALE UERdTh 2, et 2jeke) A1) ok
U AE mely] gt SAsA W Aol
B2 slebaeta el
Equst 71E Y UL 59 FESEE A

o} pego] £& Aow B WAE st

SYust wEw, F4FE 5o e9dY A= F

FIEH A7, AT E B Jlehrx AR L 4

SRS 4399 4ase T
SEMRE GRS BAY B % 242

5750, E-S Table 29} 2.

Table 2, List of variables

Definition Variables
Operation X, traffic volume ADT
X, ratio of HOV %
X, diameter of central island m
X, circulatory roadway width m
X; number of circulatory lane lane
X number of approach lane lane
Gsi;)fclte:;iec X; width of approach m
X, |average number of approach lane lane
X, splitter island by approach unit
Xy number of crosswalk unit
X number of reduction facility unit
Environment Gl yield line unit
X3 stop line
Conflict X acceptance ratio %
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Table 3. Correlation analysis

Y, Y, Y, X, X, Xy X, X5 X X, Xy X, X X X9 X3 Xy
v, 1 - - - - - - - - - - - - - - - -
v, | 8417 | 1 - - - - - - - - - - - - - - -
v, | 690" | 600" | 1 - - - - - - - - - - - - - -
X, | 675 | 8407 | 5087 | 1 - - - - - - - - - - - - -
X, | -020 | -090 | 070 | -150 | 1 - - - - - - - - - - - -
X, | 2127 | 3447 | 130 | 5707 | .060 1 - - - - - - - - - - -
X, | -160 | =170 | =070 | -120 | 120 |-235" | 1 - - - - - - - - - -
X, | 5057 | 590" | 4237 | 6687 | -020 | 4637 |-4237| 1 - - - - - - - - -
X, | .080 | .070 | .060 | .160 | -060 | .030 | -020 | 255" | 1 - - - - - - - -
X, | 4757 | 490" | 4527 | 6337 | 090 | 606" | -.150 | 5177 | -050 | 1 - - - - - - -
X | 5207 | 5837 | 4977 | 6717 | 010 | 4777 | -200 | 5437 | -.090 | 822" | 1 - - - - - -
X, | 180 | 190 | .100 | 215" | 060 | 207" | -233"| .090 | -180 | 212" | 222 1 - - - - -
X, | 030 | 030 | 000 | .140 | -140 | .100 | -209" | .140 | 070 | .080 | .120 | .190 1 - - - -
X,/ | -120 | <090 | -120 | -110 | -170 | .110 | -223" | -120 | -190 | -080 | -.020 | -263" | -205" | 1 - - -
Xy, | 100 | 150 | .190 | .150 | .020 | -.050 | -160 | .160 | 070 | .160 | 243" | 374" | 050 |-300" | 1 - -
Xy, | 3337 | 4637 | 150 | 4577 | 140 | 4527 | -200 | 4047 | 040 | 502" | 400" | .120 | .000 | .060 | .000 1 -
Xy, | -115 | =199 | -085 | -225" | -217° |-343" | 156 |-2777 | 044 |-233" | -221" | -123 | 096 | -013 | 007 |-284"| 1

:*: correlation is significant at the 0.05level (2-tailed)
: correlation is significant at the 0.0llevel (2-tailed)

Table 4. Descriptive statistics of variables

.. Variables
Definition
Mean Standard deviation

Side right-angle collision Y, 6.809 12.418
Rear-end collision Y, 2.936 6.723
Other collision Y, 0.787 1.294
) X, 17189 18352

Operation
X, 8.974 7.841
X, 27.049 26.002
X, 5.412 2.249
X, 1.606 0.907
X 4.394 1.050

Geometric
Structure X, 5.331 2.249
Xy 1.465 0.551
X, 0.766 0.426
Xy 0.904 0.390
X 0.149 0.358
) X 0.426 0.497

Environment

X5 0.223 0.419
Conflict Xy 39.677 28.187
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Table 5. Fitness of developed model

Side right-angle Rear-end Other type
Classification collision collision collisions
NB Tobit NB Tobit NB Tobit
RMSE 0.484 0.495 0.491 | 0.486 | 0.138 | 0.208
MPB 0.388 0.396 | 0.285 | 0.256 | 0.052 | 0.088
MAD 0314 0.292 | 0.252 | 0.191 | 0.041 | 0.074
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Table 6. Tobit model by side right—angle collision
Variables Coeff. | Std.Err. | z-value | p-value | R?
Constant -87.94 | 1436 | -6.12 | 0.000
Traffic volume 9.35 1.70 5.50 0.000
0.858
diameter of central island | -0.14 0.06 -2.44 0.015
width of approach -1.72 0.74 235 0.019
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Vehicle B using
improper exit lane

source :

NCHRP Report 672, p.5-9

Vehicle D
circulating

Fig. 2. Failing to maintain lane position at roundabout.
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Table 7. Tobit model by rear—end collision

Variables Coeff. | Std.Err. | z-value | p-value | R?
Constant -65.52 10.97 -5.97 0.000

Traffic volume 6.05 1.28 472 0.000

_number of 1.68 0.91 184 | 0046 |0918

circulatory lane

average mumber of | 351 |66 | 22 | 0026
approach lane
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Table 8. Tobit model by other type

Variables Coeff. | Std.Err. | z-value | p-value | R?
Constant -16.33 3.71 -4.39 0.000
Traffic volume 1.58 0.41 3.78 0.000
0.859
diameter of central island| -0.03 0.01 2225 0.024
width of approach -0.352 0.15 225 0.024
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Table 9, Comparison of model by collision type

Common

Classification Variable

Specific Variables

diameter of central island, number of
circulatory lane, approach width,
average number of approach lane

Collision type | Traffic volume
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Table 10. Result of paired t—test

Paired t-test
- . ol
ariable Mean de\iﬁion mtzli';fére(l)lce e t (2-tailed)
Lower Upper
Y, -0.10 0.21 -0.14 -0.06 -0.08 | 0.686
Y, -0.09 0.26 -0.14 -0.04 -0.07 | 0.949
Y, -0.06 0.17 -0.09 -0.03 -0.04 | 0.610
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