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Abstract : This study deals with the small-size roundabout accidents. The purpose of this study is to analyze the characteristics of small-size
roundabout accidents from developing various types of accident models, and to discuss the improvement countermeasures by vehicle type.
The geometric characteristics of 36 roundabouts are surveyed, and the traffic accident data from 2008 to 2014 are collected and classified as
those of car, truck and motor cycle. In this study, dependent variable is the number of accident and independent variables are such 15 variables
as geometry and traffic volume. The main results are as follows. First, the null hypotheses that the size of roundabout and type of vehicle are
not related to traffic accident are rejected. Second, 8 count data models which are all statistically significant are developed. Third, the number
of circulatory roadway lane and sidewalk are selected as common variables of roundabout size. Finally, the number of entry and circulatory

roadway lane are selected as common variables of vehicle type.
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Table 1. Classification criteria (kph, m)
Classification Small Mini
Speed of circulatory roadway 20~30 <20
Inscribed circle diameter 22-25 14~17
Width of circulatory roadway lane 4.0~4.5 3.0~4.0
Central island diameter 13~17 9~11

223 - AT HE
@A F - oolH AHE FARAR BBA
19} PAATLE YRR 73 Gge) HARAZE
Aro g2 o}@muq _,_fr(—E Q ANAZE Ao 2 %
off whet BT AT gl Ao® vletu gk
Hejd 5L 0] 40(;% Apaigdge Bl 2g )
+ ZIP(zero inflation Poisson) H&-S 0|83 3|A =}
2ol A WA TALAAC] READLBE AU
onh;]_ o:]q_;(]_E_O_ oh:l};ﬁ o= _ﬂEé]
A9, WAR WA WS JFoR 3 2t
7 ulg Aos Brrstgey.
U3l 5& 3 2HE 9 ug,

¢

i

o <

i
4 r
%

.

_ﬂ
H o

132

29} BAH OE Srolet Amae

T 52 =y Iz 1007H A
REATARE FERF e} Lisiol 4
2 Ausg AES A 9L i
+2 pEgFo] AAEE Aoz HHO}@]E}S)

MK e S 200820141 Atolof AR Aba
RS SA% FOARS A-F T A9 2oz
TESE] AEARLE S ST Y A A
WFod SHoM = FRYE, AR S 2T
57He] W7k /ﬂxéﬂii“%@

Yongsheng Chen 52 AP ARES &
o1e) e Sk WA St 1

S YR H=o} 7|sktxote] GFHAE st
A}, Stijn Daniel 52 2A|AE 3HRFPL o] L3
SRR AT B Asict ArE
< A4S Fol SEd et el =l Y= vl
e 89S Fristan.

2.3 ¢7Lo| Rj A

AF7A A nAR AFALTE AFEs W
0] §@ut wakEe] $12]of TAH AsF o
th o] AL Ajm IHWAEL WEALLS 2E
of whe} BAgt AR, 7]E Aete] AL ok
¥} Zh

5 wu

A, i AR B, 71 139 3
WApR R 22 S 2 q]@, 2 A=L 7A B

o)
2, 2] uhet wEAS] WAL SR Aold 2
o gk of ATl AAAY AR o
o 584 32 U ol® AEAE B

Ay,

F5}0] AEANL

olE

=
=

Hm

3. B0 & 43

3.1 R29| 7
BA o4} S1- AR Table 29F o] Fff 24
S|AwAR 36740tk M&3 AR G 7=
of wat 23 167]49 248 207142 EREc)
FEHGE 20082014 Afo] HAIRE AL R A
AR F33 Aol upeh EFETh Table 32

J. Korean Soc. Saf., Vol. 32, No. 6, 2017



AESE A2 W WRZ ALLe] 24 U

Table 2, Descriptive statistics

Classi |\ |Mean of | ¢y ney | Classification | M2 °f |54 Dev.
fication accident accident
Car 4.69 4.608
Truck 1.00 1.155
Small | 16| 6.54 6.064
Motor cycle 0.36 0.870
Total 2.03 3.328
Car 14.812 | 27924
Truck 2.750 2.671
Mini | 20 | 18.88 | 31.130
Motor cycle | 0.937 1.879
Total 6.167 17.059
Total | 36| 13.34 | 23.956 -
Table 3. Definition of variables
Variable Definition (unit) Mean | VIF
Dependent .
variable Yy Number of accident (No.) 13.34 -
X, Number of entry lane (No.) 1.33 | 1.30

X, | Total entering traffic volume (vpd) | 722.86 | 1.00

Right-turn-only lane
(If yes=1, otherwise=0)

X, | Width of right-turn-only lane (m) 098 | 1.01
X, |Splitter island (If yes=1, otherwise=0)| 0.52 | 1.03

X, 031 | 1.01

Pedestrian crossing
(If yes=1, otherwise=0)

X; | Speed hump (If yes=1, otherwise=0) | 0.52 | 1.01
Independent| X, | Sidewalk (If yes=1, otherwise=0) 0.79 | 1.03

variable [ 1 Gt light (If yes=1, otherwise=0) | 097 | 127
Number of circulatory roadway lane

0.90 | 1.00

Xy (No.) 1.34 | 1.02
X, | Bicycle lane (If yes=1, otherwise=0) | 0.17 | 1.01
X5 Turning radius of entry (m) 220.95 | 1.00
X, On-street parking 038 | 1.04

(If yes=1, otherwise=0)
X,,| Driveway (If yes=I, otherwise=0) 0.69 | 1.00

Diagrammatic exit destination sign

5 (If yes=1, otherwise=0) 048 | 163

* Note : Means of dummy variables indicate distribution ratio.

SR, g B 7| MeRA e
4 oA BAS 59 HF AE 157o]ck
3.2 24 ¥
321 oS A S0/ =Y

=& 0l Al ASE MR |EE Eold

(Poisson) & 2-6]3Knegative binomial) 37X Fo| o] &
Hr} gy o g Mold e Hytyl Bilo] Tds}
tha 7HA = a8y BAlo] giET 2 Ao
B4 2k52 71 3hEARE (overdisperesed) A1 .02 H7HEI T

ok

FROKMSHS| K|, M|323 M 6F, 2017

Solg RPL TEA A9 ko] 2ok AR
[e)
B

(Hy: a=0))0] 712k %9 APe Aoz Hrhdck

3.22ZAM 2 H

TEMgof (000] Wom, gAto] Hatkoh & 14k
2AE S8 18 Eobg L ol mAe 5
} HEfQl ZAM(zero-altered model) X o| o]-FETh
29 Voungdldh SREAH() @lel whet 23
3l m¥o| AAEM, I 7]5L Table 49} Zth

oX

Table 4. Decision guidelines for model selection

t statistic of the NB

Classification overdispersion parameter a

< |1.96| > [1.96|
Vuong statistic for ZINB | < -1.96 | ZIP or Poisson NB
and NB comparison > 1.96 7IP 7INB

4. A2 JH Y =0

A2 71 7]

AR B AR
AE(Z/1,000t)oll A HefLh= 2ol Elsh] 9]
3 Frtxoz 247)A40] 7|12 SHuARE GRS

i,

=3 el obd, 4% W 244 Sjdm
2 9o fHmAzel AEAL

ol

ot

=
fo ol Rl o

N2, 47 AT A2 AT, 1 e

FATAR 48 ARA R vg) 7B
ABARLE so) o4 2o HFARASE R,
REATIAEE] A9, 247 HARARAN B
RS PR

4.1 7IZA

VARGl W2 Alasele] Ao gt A
7ML SR f@(4Y L 2aF)0] WA
et o) Qirpoltk F-HAS AR dHi]
BAS AAF A= Table 59F 2ol f2l2HE 0.05
ojst= 7ol 7|zt

Table 5. Result of variance analysis (1)

Classification | Sum of square | d.f. |Mean square| F | p-value
Between group | 9165.506 2 4582.753 | 2.88 | 0.042
Within group 136868.3 86 1591.492 - -
Total 146033.8 86 - - -
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Table 6. Result of variance analysis (II)
Classification | Sum of square | d.f. | Mean square| F p-value
Between group 141.128 2 70.564 9.078 | 0.001
Within group 279.846 36 7.774 - -
Total 420.974 38 - - -
Table 7. Result of variance analysis (III)
Classification | Sum of square | d.f. | Mean square| F | p-value
Between group 1820.292 2 910.146 | 3454 | 0.04
Within group 11856.38 45 263.475 - -
Total 13676.67 47 - - -
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Table 8, Small roundabout models

Small roundabout models
Classification Total Car Truck |[Motor cycle
(Poisson) | (Poisson) (Z1P) (ZIP)
t 2.679 5.551 4.022 2.813
Constant
p 0.007 0.002 0.003 0.029
Right-turn-only | t 2.531 2113 3422 -
lane ¥, p | 0011 0.034 0.003 -
Width of t -2.897 - 2713 -
right-turn-only
lane X, p 0.000 - 0.039 -
Splitter island t -5.393 -5.430 - -
X5 p 0.000 0.000 - -
Pedestrian t 3.711 3.392 - -
crossing X p 0.000 0.001 - -
Sidewalk t -3.152 -2.142 -3.945 -
Xy p 0.002 0.032 0.001 -
No. of circulatory| t 2.881 2.675 1.003 1.127
roadway lane Xy, p |  0.003 0.039 0213 0.322
On-street parking | t - - - 2.147
Xig p - - - 0.039
Dri P t - - - 3.013
vewa ;
Y - - - 0.007
t statistic of a 0.001 0.310 0.000 0.000
p* 0.387 0.325 0.339 0.389
Vuong statistic - - -2.113 2.244
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Table 9, Mini roundabout models

Mini roundabout models
Classification Total Car Truck | Motor
(Negative | (Negative (ZINB) cycle
binomial) | binomial) (Z1P)
t 2,116 2.936 3445 | 4144
Constant
p 0.047 0.039 0.001 0.005
No. of entry lane | ¢ 2.398 3432 5749 | 4.526
X, p 0.016 0.005 0.000 | 0.000
t - 4.526 - -
Traffic Volume X,
p - 0.000 - -
t - -5.021 -6.968 -
Splitter island X
p - 0.000 0.000 -
. t 2725 - - -
X
pest R S T 0006 - - -
) t 2223 - - 2.192
Sidewalk X
p 0.034 - - 0.037
s ligh t -2.344 - - -
treet light X,
“ | p| 0019 . . .
No. of circulatory | * 4.184 5.844 7.901 3.132
roadway lane Xy, | o | 0,000 0.000 0.000 | 0.017
Turning radius of | ! - - -2.205 -
entry Xy p - - 0.027 -
) t 2413 2.207 -
Driveway X,
p 0.015 0.027 -
t statistic of a 1.994 1.971 2.132 | 0.004
0’ 0.377 0.342 0.392 0.391
Vuong statistic - - 2.996 2.105
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Table 10. Common and specific variables by type of roundabout

Table 11, Common and specific variables by vehicle type in
small roundabout

Classification Variables

Common variable Number of circulatory roadway lane

Splitter island
Car . :
Pedestrian crossing
Specific Truck Width of right-tum-only lane
variables
mofor On-street parking
cycle Driveway

Classification Variables

Sidewalk

Common variables -
Number of circulatory roadway lane

Right-turn-only lane

Width of right-turn-only lane

Small
Splitter island

Specific Pedestrian crossing

variables Number of entry lane

Speed hump

Street light

Driveway
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Table 12. Common and specific variables by vehicle type in
mini roundabout

Classification Variable

Common variable Number of entry lane

Car Traffic volume
; Turning radius of entry lane
Specfic |y
variable Driveway
Motor cycle Sidewalk
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