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PURPOSES: Thegod of this study is the development of roundabout accident models for urban and non-urban areas.

METHODS: This study performed acomparative analysis of the regional factors affecting accidents. Traffic accident data were collected for
the period 2010~2014 from the TAAS data set of the Road Traffic Authority. To develop the roundabout accident models, the Poisson and
negative binomia regresson modelswere used. A tota of 25 explanatory variables such as geometry, and traffic volume were used.

RESULTS: The key findings are as follows: Fird, it was found that the null hypotheses that the number of accidents is the same should be
rejected. Second, three Poisson regression accident models, which are satigticaly significant ( p? of 0.154 and 0.385) were developed. Third, it
was noted that although the common varigble of the three models (models 1 ~111) is the number of entry lanes, the specific variables are entry
lane width, roundabout sign, number of circulatory roadways, splitter idand, number of exit lanes, exit lane width, number of gpproach roads, and

truck goron.

CONCLUSIONS: Theresuits of this study can provide suggestive countermeasures for decreasing the number of roundabout accidents.
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Fig. 1 Flowchart of This Study
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Haeg At AR E Hapo tEaAd £4 9 7] Table 2. Correlation Analysis
Z25A #4Z Table 13+ A}, #APEARQI(VIF) A Crarreltlon x| x| x| x,
$7F 100] dow thgsAAdel wA7F vkl #kst AADT(X,) 1 - - -
L], =% VIF 447} 10 o|Wo|B& ttx2A4 24 Number of entry lane(X;) | 232 1 | - | -
7} Qickar FrpEch Number of exit lane(X;) | .299**| 374™| 1 -
Fauso] 7| 25A BAEE AlnE, mA7 oy | 207 ot ote2| 1
T BlEAA S aabe Ao} et A7 **_Correlation is significant at the 0.01 level (2—tailed).
9.364, 4.19422 Z=AAY IJHUNZL,E AR *Correlation is significant at the 0.05 level (2-tailed).
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Table 1. Definitions of Variables
Classification | Symbol Definition of variable (unit) N Mgzgoor ifvrl‘;la;‘: Variance | VIF
¥, |Number of accident of urban area roundabout (No.)| 19 9.36 718 51578 -
DSZE;SIee nt ¥, |Number of accident of urban area roundabout (No.)| 21 419 518 26.86 -
Y Number of accident of roundabout (No.) 40 6.65 6.66 4443 -
X AADT (100veh/day) 40 222.83 204.84 41961.80 6.124
X, Number of approach road (No.) 40 418 0.93 0.86 5.152
X Number of entry lane (No.) 40 1.30 0.56 0.31 2.485
X, Entry lane width (m) 40 473 1.90 3.64 1.685
X; Splitter island (yes=1, Otherwise=0) 40 0.775 - - 3.156
X Area of Splitter island (100m?) 40 | 40745 417,68 174461.79 3.685
X; Number of exit lane (No.) 40 1.28 0.45 0.20 4.889
X Exit lane width (m) 40 4,50 1.76 312 1.115
X, Speed hump (yes=1, Otherwise=0) 40 0.45 - - 1.699
X Roundabout sign (yes=1, Otherwise=0) 40 0.75 - - 1.652
X Speed limit sign (yes=1, Otherwise=0) 40 0.28 - - 1735
Xy Number of Circulatory roadway (No.) 40 1.45 0.63 0.40 2.151
'”depegldem X, Circulatory roadway width (m) 40 | 503 159 253 | 3834
verenies Xy Inscribed circle diameter of minor axis (m) 40 3333 12.08 146.12 3.689
Xis Inscribed circle diameter of major axis (m) 40 34.38 12.16 148.03 2115
Xig Central island diameter of minor axis (m) 40 20.26 9.15 83.80 1.366
X7 Central island diameter of major axis (m) 40 20.84 9.00 81.04 5.151
Xig Truck apron (yes=1, Otherwise=0) 40 | 0575 - - 3687
Xig Truck apron width (m) 40 0.69 0.74 0.54 3.512
X, Total area (100m?) 40 0.93 0.26 0.07 6.789
Xy Central island area (100m?) 40 407.44 417.63 174416.31 7.691
Xy Circulatory roadway area (100m?) 40 | 665.08 49382 24386525 | 7115
Xo3 Crosswalk (yes=1, Otherwise=0) 40 0.93 - - 3.151
Xy Bus stop (yes=1, Otherwise=0) 40 0.50 - - 1,556
X Sidewalk (yes=1, Otherwise=0) 40 0.92 - - 2.169
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Table 3. Summary Statistic by Type

Classification N | Mean S‘ar.‘d".’"d Std, error
deviation| mean
Urban area | 19 |8.275| 8.809 2.021
Rate of N
accident| Non—urban | o g sasl 5870 | 1281
area
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Table 4. Independent Sample t—test(urban vs non—urban)

Levene
Classification t df p
F p
Equal variances |, 5o\ 008l 3512 | 38 |0.025
Rate of assumed
accident ;
Fqual variances| | 14465 130 889 0,026
not assumed

4.2. B

o] AFo|A= Lo U Folg
3 BAIAY FHuAR
A= 1), I
& o] Ahﬂﬁé% s AR
gt}

14
R
=ha
1
o

S~
3

12 oE

fu g Mo

oot Rl oo

o K
Wi
24
dr o

I
El

4.21. EAXY FXRAZ (1)
WEARLASE FHUSR & =AX Y HuAR
O] AL RS 53 A= Table 59

B A 2 1S RUAE 20, 9

A2
7|0 B F-olsh= A
T ]—ZHT(@)—‘] t%kol

r
o&i
;
rit
=

I
ot
o
g
o

BEAED J2la 2g9 $EH|(p
12]5=3 95%(=0.05)o14 EAZo= Tr4
Ao = BHrIE

2 2L )Y A 174& P P
245 93 fYAR So| Y48 At gol ¥
Boke A0 PrhEe, FHANAR GNEAT 47
L 2O AuEAR SdEAR EAT] §
8 b7} o] wAbsh Ao BAHr,

Table 5. Roundabout Accident Model of Urban (Model 1)

Model
Variable
Poisson  [Negative binomial
coefficient 3.731 3.731
Constant

p-value 0.000 0.126
Number of coefficient 1.531 1.531
entry lane (X3) [ pvalie | 0,000 0.067
Entry lane width | coefficient 0.351 0.352
(X,) p-value | 0033 0.062
Roundabout sign | coefficient -0.740 -0.739
(Xy) o-value | 0,000 0,079
Number of circulatory| coefficient 0.231 0.231
roadway (X.,) [ pvaie | 0,002 0.051

Alpha (t-value) 2.135 (0.078) -

P 0.385 -
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Table 6. Roundabout Accident Model of Non-Urban(ModelT) ~ ©1 7l o= F7hect,

Variable Model Qe Bes 5 ATE oo FUAE a2 SHHY
Poisson  [Negative binomial AoaA R Haz U 8oz 47 we= Alarv)
Constant coefficient 3.301 3.201 ol HkAlsl= Ao 2 BAEn EEuEd {5, A
p-valve | 0000 0162 FAZ FREAT G50 BB $7E SO0 4
Number of coefficient 5283 5.282 A R BeaEA o] %.41\_%3’\_%’ AR SHH A
entry lane (%) | pvaiie | 0.000 0.056 o] QO SR} Ho| gons ALY} Bho] By
Splitter island | coefficient —2.951 —2.952 sl Aoz BAE
(x;) p-value | 0000 0.005
Number of coefficient 5.425 5.422
exit lane (X7) p-value 0.000 0.051 43 EQHE:' I:||J_.I'_ ‘E‘A—1 E‘:I EQ-I
Exit land width | coefficient 0.332 0.331 Table 82 TA| W H|EA|XY SAHANAZE AFTLEE
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Speet(:i)gm)it sign | coefficient —2.030 —2.001 Edszl coixtz ) AeEn) o]k 89z
W | pvae | 0000 056t eSS A% U maketel 459 7197t 57
Alpha (t-value) 1.245 (0.051) - 7] wjgel Aoz sk
” o - TAAY IARAZ AFTEE (R 1) EXHS
= s =0 1T
4.2.3. A FMTXIZ (M) RE AR & S uAR h A 7, 23dA)

TEATALS a2z o 0] mAAd sAmy = F ASES FaAE Fol daes Ak S
29 ATRFE FEF ATE Table 73 2of, g ore 2SS BHAEH ofs AR Fol deixd 47
]]Ioﬂ/ﬂb MR 20X, YA T(X) Bagzy A0l ECIA ALZE o] BAehs Jlos drdd:

= WL 2/, =,

Oll

en(x) FAmE o q}gx}r (X,,)9} 3H=2} Stz Qhff EA|o] Ao} QA ¥od F
g Toﬁta O7F A xﬁﬂﬂuq ez 9590  FUEFHE SHASC] AAE] o] AN =
71%0] BE §ojat= 7 Qi Prig w3k md ro] o ARZE AT fldo] lok ot S AR Qb
ﬂ}%&ﬁh(a)u tgho] 0.0942 Zols mo] Zatat  FAHE A% v EAA G SHWARE 2L F

Ao PaEn 1en Yo SEn(p)k 0154 VIAE Aeld Ao} mEe] 43 Hof gt v =X

2 AB4Z 95%(@=0.05)01A EAHoz goat my  AAY B 1974 F 10714k EA|gHo] 2] of
S Aoltt, ueba £AA S SARAR Ao] &
Table 7. Roundabout Accident Model(Model 1I) Ot = AfeE AR FoE
— o] AR ] AR ATRg (R 1) SYH
varieole Poisson  |Negative binomial TEE AT 7, FEAR ¢ FEARE I
Congary | C0eticlent] 0134 -0.353 gt e AT F57F A 5”4 L B B R A
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Table 8. Comparison of Models(Model 1~1I)

Classification Variable
Common variables Number of entry lane(-X;)
Roundabout Entry land width( X, )
accident Roundabout sign(X;, )
model of urban Number of Circulatory
(model 1) roadway()(u)
— v
Roundabout Spilitter island(X; )
SpeCifiC accident Number of exit |ane()(7)
variables|model of non-urban Exit lane width(-X;)
(model 1) Speed limit sign(X;,)
N f h X,
Roundabo umber of approach road(X; )
accident Splitier island(-X; )
model Roundabout sign(X;, )
(model ) Turck apron( X, )
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