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Abstract : This study deals with the traffic accident of truck at circular intersection. The purpose of this study is to develop the truck
accident models based on type of accident and conflict. In pursuing the above, the study gives particular attentions to selecting the
appropriate models among Poisson and Negative binomial models using statistical program LIMDEP 8.0. The traffic accident data from
2007 to 2014 are collected from TAAS data set of Road Traffic Authority. Such the dependent variable as number of truck accidents and
the 24 independent variables as geometry, traffic volume and others are used. The main results are as follows. First, 5 Poisson models (p*
of 0.164~0.351) which are all statistically significant are selected. Second, the common variable based on type of accident and conflict is
analyzed to be truck apron width. The specific variables are, however, evaluated to splitter island, area of splitter island, speed limit sign,
truck apron, number approach road, circular intersection sign, speed hump and traffic volume. Finally, widening the truck apron width and
improving the above specific variables are analyzed to be important for truck accident reduction at circular intersections.

Key Words : circular intersection, traffic accident models, truck, type of accident, type of conflict

1LME Utk 53] Pz A9 ARl 27| o
of =} LAAES HE FY7F Hasit) shA|vt
AP AR = AF3p7t Ao] agAkar s 71 Y waof Ht Ato] -2 HA| x|k
o} s w=rt &ot %%j*éOl =t 54S 7R gt dolglon slEAte] Wit A= R AA
Utk olof] AFo|A= 20109 o]F RIS 3H o]},
WAE =9 243} W J 2l wet Aoz 3] o] A= = °Jaﬂi}§oﬂzqg SR} AT 3
AnA2 o] HAE skl qick A9 AP uatz Aog 3 WEAINRFES R Qrh T3 wEA}
N st adlol AR ] Fapolg Q1% <l T TRFsl AlnGE T 258 o% 7HA 3 gQlong
A 9%l GO wEATE ALHH 0 R Yoyl Q= oo thgt EAo] dasict webA SHEAF ARLE Ab
FAo]tt. 1/ F=F of‘ﬂoi LHro] AR g e Tsto]
20149 WAL FAC| WEH, sHEAks HA A FEGFY ALGEER ojudt 99lo] Alale] J&F
E3} SE2014:9] 16.7%(<F 3359 E 2|3k 9lo = PA=A] AL - B4 T F2 o] Qitk
™, SHEALR Q1% WFARL AMG A= A 22.5% ool e ofg3 Atk A4, = - ¢ B3 1
% A A staL Qiek of&e] HEAk= |7 ARl Qo] ZHS Eolo] AYPALE AR, V)& dete] A
ol 8%t 7leS yskal itk ey dEA= B Bty 24, ¥R 7sktx Akmet 3t
FAL 245 AAstaL Q7] wiell Azt HAyskA =2} AL AR E eyste] ol ZYg %éLL#
HH ALY Y-S 7HRA AL Qe S-S 7HA]AL o} =g =2 MAslich A4, LIMDEP 8.0 83}

! Corresponding Author : Park, Byung Ho, Tel : +82-10-5462-2496, E-mail : bhpark@chungbuk.ac.kr
Department of urban Engineering, Chungbuk National University, 1 Chungdae-ro, Seowon-gu, Cheongju-si 28644, Korea

123



&E7| -

o] 7FAEALE 2 (count data model)Ql Eol3} o)}t
SRS &Eoto] et F= E AL §3E A
RS et =ogith A, AdE HES B
2 Hys Stk v Ee R, A watzo)A
FETIE A ARy NS Fel AR
AlQtstal, FEHAE A AT

o] AFOIAE ANRFL 2P BE Aum

B e ALY BEolt A mAEe| A B2}

Apziel pATH WSS steksy] s S SlAma

= 4AZ )

AHA B A mARe| A WEATL AT

BB LAAE o MRERAES AN 2k
o

oft = o
e
K1
_&
L
1o
i)
1B
ol
N
1o
i

=
ok
]-olr

|r
flo
toh
)
=
o
=
n
il
>
=
!
oflt
X
i

o

[e) =

off FEAkLe] FFS vAE 2QAS AL Utk
oo AR FEAILE A7) s FAA 4
FEA A & AgtshH, ol dFuARE Y
Sk ApFe] &= 9 IASQ g 25 AA
7 o ookl Fgstar Qo

vl 58 ZAM(zero-altered model)& ©]-&3F U
SRtz el SHALGSE AR sk 3l
o AREE SHALALLE FaA7]7] flsiAe A
T AlA FHe} FEluEd dA2 QI A
et mabEd Aolakar BaAstal lop.

=
5& APRAR ATRFL Fol % 2o
F AR chFa RO Lol skt

AAEe gold FAmgo] FANCR g AFst

Am g
o] ARiLef w2l o] ferhil weska oy
Zhu et, al. & P PI=A} F-50] AL AZtEo] F3F
= e 84S EATe=N Ak ol
o

2.2 ¢A70| xps
o] ¢le] e thewt ek
WA, 71E AYIAZ WEAI PR B
RRSe R A4 Aol tha ERoldh a4
5 o] &elo] AT u, LFoIUAL A9 A
ol wlelshl BOE BB AR A FATHS Qi

3 g AkaLef =
wWatEe] AL vl wxlRo| Hj§|] FHyHbHo] A7)
2o FAL 3HES Ak sHEAF Alalef tigt
Fo7F Fasict weba o] Ao YFWAFR
A9 FHEAF AR S e 24 AR o]
oA 4 Q= FHEAF ARLE ool At APHA
o] ik

=4, 71E P2 FEFF E wEAL
gof| Tot AFoNME= B FEFIF Tl A+
st SIA|E o] Aol A= YFWAR A Q] SH=
A ARLE FE4E 9 ARG OE LRo] vl

she Aol 71 ATekel Aol ik

3.

A

Mol £ M
3.1 Ri2ZE

o] AT Ff T9H40] APWARE O =
EREFTO] TLEATLEAAATTAAS), S ©]§3
o BAUEQ07E-20149) 0] BHEAL LEATARE
s B3 7lEEN 12 B Agnie

J. Korean Soc. Saf., Vol. 32, No. 3, 2017



Table 1. The number of accident in circular intersections SHERF D EALTY| 3k ujA A e 7F AR o]
(unit = No,) 715tz @ AR EE AutoCADS} FRFRALE 3
Classification Total Car Truck 251 Beksie)
Vehicle-to-vehicle accident 1,880 1,112 346 _“3,,_ zsg I } E——] Q—EX}- A]— TASE = 404 Zj og @
Type of . . . ~ - B
accident Vehicle-to-pedestrian accident | 445 287 55 AREE AL AL oF 17%2] H]&-S A5t ¢lon
Vehicle alone accident 85 41 2 OJ&]_U_X]—EOH /R—1 _4 Q X}- _1:] @ }\]—_]_7‘] L5 7‘] o= L]—
Tvoe of Rear-end collision 425 315 79 E]_Ld_q_ /\]-Il_-,‘-’l—o(g‘% ] X]— /\]—I’_ ijl\*% *e]'ldi‘:ﬂ, §]_
ypnﬂ. X Sideswipe collision 1782 | 1521 201 - _ -
confic - B} 2 o) A} A7) 34674(85.9%), A o ARHALRIL
Other collisions 205 128 66 _ _ _
Deats » T o s SS7A(13.6%). 02 A o) A AL 714 wol AR A
Traffi Serious injury 84 | 604 | 185 o8 AT B3 A o A ARLS) SERdE e
t ;
Severity Slight injury 1420 | 1028 | 209 Ap AR e SHSEARE 201A(51.7%), 54t
et 75 31 4 a7t 79?1(23.3%), 7IE7E 6631(25%) 22 SHSEA
Total 2412 | 1,675 | 404 319 "lgo] 7P £ Zo=2 et

Table 2. List of variables

Classification Symbol Definition of variable (unit) Mean Standard deviation Variance
Dependent variable Y Number of truck accident (No.) 5 6.24 39.02
X Traffic Volume (veh./day) 21,294.69 20,396.12 416,001,540.54
X, Circulatory traffic volume (veh./day) 22,686.27 20,349.33 414,095,043.63
X, Number of approach road (No.) 4.67 1.09 1.19
X, Number of entry lane (No.) 1.66 0.74 0.54
X Entry lane width (m) 5.68 220 4.86
X; Average area of splitter island (%) 32.58 111.83 12,506.88
X5 Number of exit lane (No.) 1.58 0.63 0.40
X, Exit lane width (m) 5.70 231 5.34
X3 Number of circulatory roadway (No.) 1.84 1.00 1.00
Ins:g:gﬁs :nt Xy Circulatory roadway width (m) 0.64 0.88 0.78
Xis Inscribed circle diameter of minor axis (m) 45.02 30.26 915.82
Xig Inscribed circle diameter of major axis (m) 46.67 31.14 969.52
Xi; Central island diameter of minor axis (m) 27.97 27.38 749.78
X Central island diameter of major axis (m) 29.36 28.10 789.67
X5 Truck apron width(m) 534 234 5.50
Xy Total area (m?) 5,180.77 6,853.01 46,963,739.79
Ko Central island area (m*) 1,230.48 4,188.92 17,547,071.74
Xog Circulatory roadway area (m?) 1,222.66 1,303.39 1,698,815.90
X4 Area of splitter island (m?) 516.59 727.11 528,691.61
Table 3, Dummy variables
Classification Symbol Definition of variable (unit) Ratio of ‘yes=1
X, Splitter island (yes=1, Otherwise=0) 0.61
X Speed hump (yes=1, Otherwise=0) 0.42
m\?;nngi e;nt X, Intersection sign (yes=1, Otherwise=0) 0.75
X, Speed limit sign (yes=1, Otherwise=0) 0.29
X Truck apron (yes=1, Otherwise=0) 0.47
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Table 4. Accident model of vehicle—to—vehicle

Truck Car
Variable Poisson Variable Poisson
Coefficient 1.085 Coefficient 2.134
Constant Constant
p-value 0.034 p-value 0.000
Coefficient -0.419 Coefficient 1.347
X, X,
p-value 0.018 p-value 0.032
Coefficient -0.545 Coefficient 0.532
X, X,
p-value 0.001 p-value 0.041
Coefficient -0.921 Coefficient -0,842
X X
p-value 0.001 p-value 0.002
Coefficient -0.508 Coefficient -0.448
Koo X
p-value 0.001 p-value 0.029
o(t-value) 0.020(0.017) o(t-value) 1.125(0.035)
o 0.294 o 0.359
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Table 5. Accident model of vehicle—to—pedestrian

Truck Car
Variable Poisson Variable Negatlye
binomial
Coefficient 0.934 Coefficient 0.342
Constant Constant
p-value 0.038 p-value 0.000
Coefficient 0.159 Coefficient 1.392
X, X
p-value 0.029 p-value 0.003
Coefficient -0.192 Coefficient -0.378
Xy X
p-value 0.048 p-value 0.043
Coefficient -0.223 Coefficient -0.567
K50 X
p-value 0.005 p-value 0.026
- - Coefficient 2.563
- - p-value 0.032
a(t-value) 0.152(0.019) a(t-value) 2.135(2.146)
o 0351 s 0.224
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Table 6. Accident model of conflict type
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Table 7. Common and specific variables

Classification

Variable

Common variable

Truck apron width(X,)

Splitter island(Xj)

Vehicle to Speed limit sign(X,,)
vehicle
Type of Truck apron(X,,)
accident
Vehicle to | Number of approach road(X;)
pedestrian Intersection sign(X; ;)

. Splitter island(Xj)
Specific . . A £
variables Slde;wpe verage area o

collision splitter island(X)
Truck apron(.X]
Type of i 10)
conflict | Rear-end Speed hump(X, )
collision Speed limit sign(X;,)
Other Traffic Volume(X)
collision Number of approach road (X;)
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