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Abstract :

This study deals with the roundabout accidents. The goal of this study is to develop the sideswipe accident models at

roundabout. In the pursuing the above, this study gives particular attentions to collecting the data of geometric structure and accidents
of 54 roundabouts in Korea and developing the Poisson and negative binomial regression models. The main results are as follows.
First, sideswipe accident is analyzed to be the highest frequency that is 39.5% of total accident data. Second, Poisson models which is
statistically significant is developed. Finally, traffic volume per approach(.X;), number of circulatory roadway(.X;), operation of
parking lot(X,) and width of circulatory roadway(X;) are adopted as the common variables. This study might be expected to give

some implications to the accident research on the roundabout.
Key Words

LME
1.1. gi70| HH’* % S5
AL BANFOR Qsk del A P S
A o] B JFe F3 9tk 2 F st A
SRte] 4ot o189 Sriolch Peiitelel 4% 2014
W Azes A 1WA 5 SR 23

whthg Sakshlch ol 17hd 234 At =
SHorhs Ag ouiStchEERER, 2014)

APEAS) 71z Hel 4 Uizt Al $igel
oFude = ook ek 2 Sk &
Q3 A 2 ASTHAR Q3 BETE0| HI—OHH]—_]_
Q= Aolc) o}g el BEas M)Az
o5 MBS Ae] 8ol sdelol sk ol
et FAISS A7) fIsl Bas 20099 g G

A
R

EE oOTT &
Al AXS}E el st FABAR JHUARE HT =
datar ek
sIANARE SP¢AES B3 2H o 4] @
A BAIE dde Aoz 19661 g=tof A AHEE
T} 1970WHE 9=, ZPA 9 T3 SoA HE &

: roundabout, accident model, sideswipe, poisson and negative binomial regression models

Eiglon), olF nE s 7ze] 29 F =¥
glo] Aot W FAmAE B 9T Be =g
o] ololgeh. e} ole] AWReS FHouw u

gujole 97 U mE ge), Sy sdunR =
Qe FUHOR o]Ro{F] ujiol ok Ff LA}
AL cha AP,

20104 s]AmAE AAXHo] Augel ket 54
WAL ob2) Fellq =elwAlet & 4 ek oet
A sldmAze) A2 wel @ B e
sdmARe] A 2 54 F skl oA wa
| okt A7 Baste), S8 2y sjdnxae)
Aol g mAE 291E FEE Bash ok

o] Aol ML BlIAR el A WAT Al F
Vg S FS AR G ZUFE ARG
Aershid] 1 Bo] gk, o2 glaf FAmAE A
AXZ A S sldmae] 434 9] Adol
o} & 4 9l 20104 o] %] AARE TEFL.
AT ArHs EF S AL AAE g F
el At o] AAE AL 4 s Fa A
W 28" Ao 7|ohEch

ol =
AT T

' Corresponding Author : Byung Ho Park, Tel : +82-43-261-2496, E-mail

: bhpark@chungbuk.ac.kr

Department of Urban Engineering, Chungbuk National University, 52 Naesudong-ro, Seowon-gu, Cheongju, Chungbuk 361-763, Korea

104



=
o] e Y SAwAE sarfaolA AT AL
g g2 gk d7e) AW 98 EEaErw
o] TILEAL HAAILRTAAS), S 8310, 2010~

Introduction
(Background and Goal)

A

Literature review

Differences with

Literature review . .
previous studies

3

Data collection
4

Modeling

Development of model ‘ ’ Discussion

A

Conclusions

Fig. 1. Research flow,
2. 7|1ENS nFE

2.2, Maigty T2t

smARel A AT 29
sk Qo) AUAE sl
g A7E Amsior

s 500 S SALAROA BT o)
o] ARLE o ® AaaS RS skl 4
<= flall 2007~2010 AR RS S=38Elem. 0%l
AR o] 48%<21 Aof ZRIsle] ZAM(zero-altered-
mode) & AT, TEE 2Rl ARRE T
welgon, o) Ee slumAmelA el omuto] A}
7o} 71 A Aol Ajolde AT

eH=eRN s K|, MI30H A1=, 20154

2010W =] 74
s AnAR =] ARaLzh =
3l when| et v n S S
o, 2447 sdnalz 2 AeS 49 Aaugihan
7} Qe AoE HrE i

vl 578 ol dYuxRg e g -
datgom, RS T7HA] AFLl o= BFae)
o} O BERE AU 5 wAE Sy oukyt
A nFHE FEHHRE Bl ZAME /e
ou, E4437 wEH MR F JI2 5 T
Al 427F Abargradl WaE AjeE Qo

A0 Seld @9 $9 8371 dPuARs
oz AR2E FRkAh e 2AME gz
ARE IARNEY w2t 2HYY wlEE B
Foldow, oAy IRy, ctheuxd 372,
ol 9 Folg) 3|y 58 Egsto] AR ES
7Nat Lt

Chiu et al.”& w3+ 9JAZ Ao 9x|5 26704 3|4
WARE QAo R ArE LAt ARES 4
H ARE 27 fF@Ag 2 9 ALLgR)oR
ERslpon, xoly W Zo|g 37|ny g3t
Ate SRS BTt

Dixon et al.”& @& Frof 9|3 44] 1442 3|
WAE 237445 o ARE IStk 15
2007~2011 717 57| E AJTARE E3) Zold L
Solg FARFE st

Bumnsi et al.”& Fjupch Flol 913t 377 2]
HANARE AR ARAAE BHPE s
t}. 200020114 744 & 2AEE AFuAaE 225}
o, B $f8) ch=A Y-S L-ghlch

Daniels et al.'”& 7]Z 2010 11o] sl a 3]
AnA2E gz A A4S 35kt 712
907} thAFA oA 587N AS FTtslglon, oS Hpgho
2 AR EEgS skt 1996~2005714] &
10/ dE AR E S-8at9 o, okd 9 Fhupn
P& P&k

o

2.2. 9710 ApEY
Ul Stz o] mAAHE 20108 0]2F & = 9l

th 20104 ool AR E G H

o] SAAES IHuArRe] el i

sto] W2 2AEE Ad A 2] 4oz 2

k. 71EAFE T A3} Table 134 o] 3]

A2 AR I E A= 20109 o)) ARarat

>~ o i



H:

J

o
fol
o
pal
N

o

X} =2 (circular intersection)® A Q]sto] X314
A= 71E AT 2 U Aduate

o] =IAolet & 4 9l 20109 o]F9 AT

E &8oto] AnyE g

fu
Iid
=il
o
2
S~
>
Kl
!
ot
fllo
=
MU
ol
ol
s
lo
=
aQ
e
@
1=K
rlo

WA ET AT
& Tparsteict

Table 2, Analysis of accident data(2010~2013)

Collision type Accident type N;:;?;;nff Ratio(%)
Vehicle - Pedestrian - 105 28.0
Rear-end 47 12.5
Vehicle - Vehicle Sideswipe 148 39.5
Others 61 16.3
Single?vehicle ) 14 37

accident

Total 375 100.0
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é_gﬂi = /\]_J—_,__g_ %/{;}Qi /\]'.J_J_Oé]f’g:ﬂ‘ﬂ—% _’Lu‘_@] —@_E} Traffic volume per approach(ADT) Xi 2801.59 | 1959.47
Number of approach X 441 1.04
. ) ) . Number of circulatory roadway
Table 1. Differences with previous studies (Single lane=1, otherwise =0) X; 0.69 0.47
Authors Year Methodology Period of data Operation of parking lot_Yes/No(Yes =1, X, 028 0.45
collection otherwise =0)
Multiple linear, Installation of lighting facilities X 0.83 038
i ; Yes/No(Yes =1, otherwise =0 d . ’
Park, K.S. 2010 | Nonlinear mutiple, “1- 507 2009 ( )
oisson, Negative Width of circulatory roadway(m) X5 5.93 2.37
binomial
Central island diameter(m) X7 20.78 8.15
Daniels, S. et al. 2011 Poisson, Gamma 1996~2005
Number of average approach lane Xs 1.33 0.41
Na, H. et al 2012 ZINB, ZIP 2007-2009 Width of average approach lane(m) Xo 3.60 0.55
Dixon, K.K. et al. | 2013 POiSS&%OHfﬁaﬁve 2007~2011 Number of splitter island Xio 3.17 1.61
Number of reduction facility X 0.74 1.42
Bumnsi, S. et al. 2013  [Multinomial logit model| 2000~2011
Number of crosswalk X2 3.72 1.75
Park, B.H. et al. 2014 ZINB, ZIP 2007~2010 . .
Acceptance ratio(number of entering Xis 49.47 13.45
Beak, T.H. et al. 2014 Be':fore-After'evaluatlon 2007-2011 vehicle to yield/total conflicting vehicle)
with comparison group
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literature and this study

Na, H. et al.(2012)

Chiu, L.H.(2014)

Lee, S.J. et al.(2014)"

Traffic volume,
Acceptance ratio,
Central island diameter,
Width of circulatory
roadway, Number of
circulatory roadway,
Width of approach
lane, Number of
average approach lane,
Width of splitter island
by approach, Number
of crosswalk, Number
of reduction facility

Traffic volume,
Inscribed Circle
Diameter, Center Island
Radius, Minimum
driveway Width,
Number of Circulating
Lanes, Number of
Approaches

Diameter traffic circle,
Width of circular
roadway, Number of
circular roadway,
Number of approach,
Average of approach
lane, Average of traffic
islands, Average of
crosswalk, Average of
reducing facilities,
Lighting facilities,
Parking lot, Bus stop
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Table 5. Result of multicollinearity analysis

Variable Allowance VIF
Xi 0.449 2.229
X, 0.536 1.865
X; 0.612 1.635
Xy 0.700 1.429
Xs 0.808 1.237
X5 0.646 1.549
X7 0.499 2.002
X 0.353 2.836
Xy 0.304 3.284
X 0.429 2332
X 0.536 1.864
X 0.478 2.092
Xi3 0.702 1.425
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Table 6. Poisson and negative binomial regression models

Classification Poisson Negative binomial
Coeff. -0.105 -0.429
Constant t-ratio -0.367 -0.893
p-value 0.714 0.372
Coeff. 2.977E-04 3.281E-04
X t-ratio 6.893 4.391
p-value 0.000 0.000
Coeff. -1.324 -1.412
X; t-ratio -7.200 -3.787
p-value 0.000 0.000
Coeff. 0.713 0.879
Xy t-ratio 4234 3.113
p-value 0.000 0.002
Coeff. 0.083 0.117
Xs t-ratio 2.445 1.358
p-value 0.015 0.174
0 0.405 0.063
Alpha(®) - 1.956
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Fig. 2. Turbo roundabout,

Table 7. Number of conflict by roundabout type

Classification | _, Normal Turbo Flower Target
Roundabout | roundabout | roundabout | roundabout
Number of » 10 g .
conflict

Fig. 4. Conflict between parking and circulating vehicles.
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Table 8. Comparison between existing literature and this study

Author Model Positive factor Negative factor
POISSOH. and Number of average Average of
Negative . e
binomial approach lane reducing facilities
Lee, S.J. et al. 1nomia
(2014)
Multiple Number 0£ alverage
linear approach fanc,
Parking lot

Traffic volume,
Number of
approach, number
of approach lane

Park, B.H. et | Poisson and
al. Negative
(2012) binomial

Poisson and | Traffic volume,
Negative Number of
binomial approach lane

Ann, H.S.
(2014)

Right turn-bypass
lane
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