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Developing Accident Models of Small-size Roundabout
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Cho, Ah Hae - Son, Seul Ki - Park, Byung Ho

Abstract

This study deals with the small-size roundabout accidents. The purpose of this study is to
develop the roundabout accident models, and to recommend the countermeasures for safer
roundabout. In pursuing the above, 60 roundabouts installed before 2008 are surveyed for
modeling. The traffic accident data from 2008 to 2014 are collected from TAAS data set of
Road Traffic Authority. Such 15 variables explaining the accidents as geometry, traffic volume
and others are selected from literature reviews and accident models are developed using
SPSS. The main results are as follows. First, the null hypotheses that the number and density
of traffic accidents are not related to the type are rejected at a 5% level of significance.
Second, 6 accident models which are all statistically significant have been developed. Third,
the number of entry lane, splitter island, pedestrian crossing and number of circulatory
roadway lane are selected as common variables. Right-turn-only lane, sidewalk, turning radius
of entry lane and bicycle lane are selected as specific variables. The results might be
expected to give some implications to providing the countermeasures for safer roundabouts.
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Keywords m Small-size roundabout, Accident model, Multiple linear regression, Negative binomial,
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Fig 1. Flowchart of study
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Table 1. Classification criteria

(kph, m)
Classification Small Mini
Speed of N
circulatory roadway 20~30 <20

Inscribed circle diameter 22~25 14~17
Width of circulatory lane 4.0~4.5 3.0~4.0
Central island diameter 13~17 9~11
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Table 2. Differences with Previous Studies

Author Type of Dependent
(Year) roundabout variable

Baek T. H. et. al. Standard Number of
(2015) accident

Na, H. et. al. Number of
(2012) Standard accident

Han S. S. et. al. Number of
(2011) Standard accident

Kim, K. H. et al. Number of
(2012) Standard accident.
EPDO

Baek, T. H. et. al. Number of
(2011) Standard accident

Park, M. G. et. al. Standard Number of
(2011) accident

Chen Y. et. al. Number of
(2011) Standard accident

Tove Hels. et. al. Standard Number of
(2007) accident

Stijn Daniel et. al. Severity of
(2010) Standard accident

Standard Number of
. accident,

This study Small .
. Density of
Mini .

accident
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Table 3. Correlation analysis
Classification Y, ¥, X X%, X X, X X, X
Wi 1 — — — — — — — —
e .507** 1 — — — — — — —
X, 575%* 213* 1 — — — — — —
X, .514** -123 .508** 1 — — — — —
X, 202 118 .044 074 1 — — — —
X, 274** .080 137 227* .890** 1 — — —
X, -.070 .001 -.022 -.043 .206 .205 1 — —
X 0.05 -.054 -.046 -.085 -.014 -.085 .035 1 —
X, -.048 -.03 -.128 -.087 -.083 -.15 .029 .058 1
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
Table 3. (Continued)
Classification Xg Xy Xy X Xip X3 Xy Xis
X, 1 — — — — — — —
X 119 1 — — — — — _
Xio .073 .077 1 — — — — _
X 202 101 .264* 1 — — — —
X1y .054 011 -.063 -.060 1 — — —
X3 -.033 .104 -.065 .145 -.075 1 — —
Xy .069 .299** -.045 .097 .043 171 1 —
X5 221* .022 163 .336** -.161 -.006 -.001 1
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
Journal of Korea Planning Association Vol52 No4 2017) | 103



Table 4. Definition of variables

Variable Definition (unit) Mean VIF
Dependent Y] Density of accident (/1,000veh) 25.62 -
variable Y, Number of accident (No.) 33.67 -
X, Number of entry lane (No.) 173 1.30
X, Total entering traffic volume (vpd) 1650.17 1.00
X, Right-turn-only lane (If yes=1, otherwise=0) 045 101
X, Width of right-turn-only lane (m) 371 1.01
X Splitter island (If yes=1, otherwise=0) 0.68 1.03
X5 Pedestrian crossing (If yes=1, otherwise=0) 0.93 1.00
Independent X, Spged hump (If yes=1, othemise:O) 0.32 101
) Xq Sidewalk (If yes=1, otherwise=0) 0.92 1.03
variable X, Street light (If yes=1, otherwise=0) 0.97 127
X Number of circulatory roadway lanes (No.) 192 102
X Bicycle lane (If yes=1, otherwise=0) 0.25 101
Xy Turning radius of entry lane (m) 79.08 1.00
X5 On-street parking (If yes=1, otherwise=0) 017 1.04
X4 Driveway (If yes=1, otherwise=0) 0.73 1.00
X, | Diagrammatic exit destination sign (If yes=1, otherwise=0) 0.83 1.63
* Note : Means of dummy variables indicate component ratio.
Table 5. Result of variance analysis (Number of Table 7. Descriptive Statistics
accident) Mean Std. Dev.
C""‘t?g'r‘:'ca z‘aﬁ’ag df. s'\é'jgr”e F | p-value rof,ﬁ%‘;b"gut N| No. of Deg?'ty No. of Deg?'ty
accident : accident :
Between| g165506 | 2 | 4582753 | 2.88 | 0.042 accdent acddent
group ) ’ ’ ) Standard | 24| 3577 | 25.62 4545 35.15
JIOND Mini [20] 1888 | 30.87 | 3113 | 3587
Total | 1460338 |86 - - - Total |60 27.04 | 2408 | 4073 | 3321

o, wAkE 33 Aaasste] #o]
o 7P AL RIS B
o f8e WEATDES) Fo] gickolH, h3)
hde Sdmate] §3e WEA s}
o] QIkoltkF-4L AH3te] MRS 4
A Az} §ol 8 0,05 olakz F5okel 717
A},

Table 6. Result of variance analysis (Density of

accident)
Cle}c?(s)iriica Ssl(JqTar%f df s’\(glﬁgrne F | p-value
Bgtr‘gfjg” 3882222 | 2 | 1991161 | 1.85 | 0.046
\é\fm’)‘ 93068.378 |86 | 1082202 | - -

Total 97051.701 | 86 - - -
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Table 8. Result of accident model (standard)

Table 9. Result of accident model (small)

. Poisson NB
Variable
t o] t o)
Constant - 7.780 0.031 0.308 0.7581
No. of X
citiny [BE 1| 4710 0.041 1124 0.2611
Entering
traffic X | 12185 0.002 0.345 0.7297
volume
Right-turn- | x| _ ~
ol [Be 3 | -8.899 0.037 0.165 0.8689
Splitter X
el 5 | -14.849 0.000 -1.859 0.063
Pedestrian X
eEEIg) 6 3.862 0.046 0.856 0.392
o 0329 0718
v (t-statistic) 0.206 (0.500)

q Poisson NB
Variable . o " o
Constant | - | 2279 | 0022 | 4734 | 0000
e OF | 5| 2732 | 0006 | 18070 | 0000
Right-tum | x| 1889 | 0058 | 11523 | 0.000
Splitter | %| 0537 | 0591 | 5990 | 0.000
Pedestrian | %,| 0717 | 0473 | 6197 | 0000
Sidewalk | *| 0563 | 0573 | 2185 | 0029

No. of
C'r[jc‘_;’éisg;y Yl 3163 | 0001 | 14831 | 0.000
lane
On-street | % 0406 | 0.684 | -2861 | 0.004
¢’ 0577 0397
a_(t-statistic) 0.506 (4.260)

Journal of Korea Planning Association Vol52 No4 (2017) |

A (@) i 1.2272 A5F71d0] AfelE]o] o}
% w3o] 4gat oz Brlack wye Sy
()T 03712 BAXCZE fo3t Ze=z ¥
e, deusRe GRS FALES,
P, Fdns 9 Q=dx7F A
Table 10. Result of accident model (mini)
Variable Poisson NB
t o t D
Constant | - 3.907 0.037 3.077 0.041
No. of X,
entrv.lane 12.031 | 0.000 4527 0.022
Entering
traffic A1 9721 0.032 0.919 0.358
volume
splitter | x| 1081 | 0006 | -1946 | 0.051
Pedestrian | x;

EREITG 9.550 0.015 2432 0.054
Sidewalk X1 4819 0.000 3.146 0031
0 0371 0.429

a_(t-statistic) 0.356 (1.227)
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L7} EolMs=g AelEn) Adukdow 248 3| (standard)
AR} FARASE B AR AAT A gy [Nowsdeosft |
e WA F ARTE RS TSk AO® congtant |- | 24082 | 3520 | 6841 | 0000
b2 s z1o] oFAlL olFIA= o) % ) No. of
7R Akl /bl FiaiA= dmaAry entry | %| 13779 | 8213 | 3764 | 0002
=4 Bad o BAH lane
Width of
”9_*2};1};"” Xi| 4132 | 3132 | 2199 | 0038
Table 11. Common and specific variables lane
(accident model) No .of
o : circulatory |
Classification Variable roadway 11.933 3456 3453 | 0.001
. No. of entry lane lanes
ommon ——
- Splitter island On-street
variable 1 X,
Pedestrian crossing parking : .13'163 7.790 4213 0'902
Stan | No. of circulatory roadway lane Accident model — Ad.r
Specific dard On-street parking Y, = 24.082+13.779.X, —4.132X, +11.933X,, +13.163X,, | 0.679
variable | Small Right-turn-only lane
Mini Sidewalk

2) 2 TUXE AR Y
28 AR AL S Jfaet Ax) vy

o
Iy
o
=
o
o
o
3
N
-0,

O 0]

[l Ei = o o= I

A, EEwEd, Sdateg 9 A 8au

Aol Adh. A4E APAS F FAdzge
A



bt

84 2 219

1

.

oA

I

a T

%
o
X

A=
-

= A Y

-

B1LZS

ol Aesu], A}
o] WG S Al 7

ARTRe ejuoln), wel 54

o] 5

3

=

=2

Z L2

w3} 98]0 AR

REEERE
o HE)

Adj. p?
0677

ARR S|HuKIE AlDDE 7fw

e,

z|

]

3

(small)

Accident model

Table 13. Result of accident density model

As 7= Aoz

o

ol o
H U o
e OSS )
-, —_
0 < B
o T om X M
53 RS N o
wy o Be
o o o ~
S ™ IS — )
= = = =
o o o o o
o X on o
S NS ® =
[T/ oY) o o o
o
s |8 @ ¢
I A I S N
SN oS ™ ™
ge
iz o
o o )
od |o N 2 © a
Sy @ | n < S
- o
- i X o
| = < =5
@
i) -+ NJ Y
S | u = ny (o)]e}
Sl8 %2y 22 O.;m.M%.mS.WJe
28958589358 5255
o z0—| @9 Zp038=" =
O v = |FES

slduAtRe] AfaREe] By RS

112+19.321X, —7.575.X, +14.488.X,, —10.422.X,,

3

Yz

Bt

Table 14. Result of accident density model

%
o
T

o
N
o

PRl g xF FQ1 A wApE

(mini)

S o o o ]
a o I S N
= = = i~
g o s} S S
o 0
988 8¢
oo | @ o N
N 3] N (<)) o~
o
o N o
HHg & | S S )
dod = | 2 N 3
C&l [oe] O (aV] —
el
iz < ©
d |l 35 & 0
NoBo_w. — o ™~ <
o [¥p)
N o i X o
| ey 3 <
Q@
o [+ =
i o >
2l g 6 x>q eddmmske
c|Ho oY "®2Y L4
v s = | =0 g >
>l g 05T pﬁom%b.mb
K= SiN.wr 53}

i
107

=

=

ot

chinh, webd 8%
=0

AL = T8

% o1 AA
5

s

Atz
?ﬂl
Fol A

BILZS

=

q

CiES|

3

&

E

A,
b 219 9]

A
Journal of Korea Planning Association Vol.52 No.4 (2017)

0.872

Accident model
—28.714+32.114X, — 16.146 X, +24.726 X,

+35.486.X;

Yy




SR} Bolur AR ARAse} F(+)9)
ARRANE A AAARRE g aaze] o
Po] RAAAGEZO|Y] JHOR F& 44
A Fago] Hls) Fe AAAEZES 7P 4
o= Prha Aze] 7PgAlA Fasks 44
Ask Age] 45S Fol7] AaAe 8ANE
F AAAA

L A
AR Bad Aow B,

Table 15. Common and specific variables
(accident density model)

Classification Variable
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