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Abstract : This study deals with the safety of roundabout. The purpose of this study is to analyze the factors affecting the pedestrian accidents
of roundabout near schools. In pursuing the above, this study gives particular attentions to comparatively analyzing the pedestrian accident by
number of entry and circulatory lane. The traffic accident data from 2013 to 2015 are collected from TAAS data set of Road Traffic Authority.
To develop the pedestrian accident model, the Poisson and negative binomial models has been utilized in this study. Such the dependent
variable as the number of pedestrian accidents and the 24 independent variables as geometry, traffic volume and others are used. The main
results are as follows. First, 3 Poisson and 2 negative binomial models(p? of 0.153~0.426) which are all statistically significant are developed.
Second, the common variable of models based on the number of circulatory roadway lane is analyzed to be the entry lane width and that of the
number of entry lane is evaluated to be the design speed. Also specific variables are evaluated to splitter island, roundabout sign, number of
approach road, bus stop and elementary school. Finally, the design speed might be expected to decrease the number of pedestrian accidents
near schools.
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Table 1, List of dependent variables

Symbol Definition of variable N | Mean
Number of pedestrian accident in

o one lane circulatory roadway(No.) “ 1.25

v Number of pedestrian accident in 15 147

2 two lane circulatory roadway(No.) ’

Number of pedestrian accident in

Y one entry lane(No.) 29 120
Number of pedestrian accident in

Yi two entry lane(No.) 30 141

Y, Number of pedestrian accident in 59 131

all roundabouts (No.)
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Table 2. List of independent variables

Symbol Definition of variable N | Mean
X, AADT(1,000veh./day) 59 9.82
X, Number of student(people/100) 59 8.24
X, Design speed(kmv/h) 59 | 4l.61
X, Inscribed circle diameter(m) 59 | 32.84
X Central island diameter(m) 59 17.37
X; Truck apron width(m) 59 2.92
X Circulatory roadway width(m) 59 5.13
X, Number of approach road(No.) 59 3.92
Xy Entry lane width(m) 59 4.17
X, Exit lane width(m) 59 4.61

Table 2. (continued) — Dummy variables

Symbol Dofiution! of vatiable N R;gs"zl"f
X, Region (urban=1, rural=0) 59 0.71
X Splitter island (yes=1, otherwise=0) 59 0.81
X3 Speed hump (yes=1, otherwise=0) 59 0.41
Xy Speed limit sign (yes=1, otherwise=0) 59 0.31
X5 Bus stop (yes=1, otherwise=0) 59 0.71
X Roundabout sign (yes=1, otherwise=0) 59 0.34
Xz Crosswalk (yes=1, otherwise=0) 59 0.90
Xis Sidewalk (yes=1, otherwise=0) 59 0.83
Xy Elementary school (yes=1, otherwise=0) 59 0.69
Xy Middle school (yes=1, otherwise=0) 59 0.58
X,, |Number of circulatory roadway lane (one=1, two=0)| 59 0.74
X, Number of entry lane (one=1, two=0) 59 0.49
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Table 3. Summary statistics by type

Classification Type N | Mean | Standard deviation
One-lane circulatory lane| 44 | 1.25 1.69
Number of Two-lane circulatory lane| 15 | 1.47 1.64
pedestrian One entry lane 29 | 1.20 1.38
accident (No.) |0 "y Tane | 30 | 141 1.88
All roundabout 59 | 131 1.65

Table 4., Independent sample t—test (Number of circulatory
roadway)

; ; Levene
Classification v df P
F P
Equal variances
number of assumed 0ot
accident Equal variances
not assumed

0.015 | -2.433 57 0.046

- - -2.438 | 24.834 | 0.047

Table 5. Independent sample t—test (Number of entry lane)

Levene
Classification t df p
F p
Equal variances
1.184 | 0.028 | 3.490 57 0.026
number of assumed
accident

Equal variances

- - 3488 | 51.151 | 0.027
not assumed
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Table 6. Pedestrian accident models of circulatory roadway

One lane circulatory lane Two lane circulatory lane
(model 1) (model IT)
. . : Negative
Variable Poisson Variable e
binomial
Coefficient -2.231 Coefficient 1.718
Constant Constant

p-value 0.027 p-value 0.031
Coefficient 0.300 Coefficient 0.033

Xio e
p-value 0.032 p-value 0.000
Coefficient -0.047 Coefficient 0.091

Xis Xy
p-value 0.028 p-value 0.035
Coefficient -0.841 Coefficient -0.475

Xig Ko
p-value 0.049 p-value 0.018
- - Coefficient 0.601
- - p-value 0.042
o(t-value) 0.000 o(t-value) 2.510
P 0424 0 0351
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Table 7. Pedestrian accident models of entry lane

One entry lane Two entry lane
(model III) (model IV)
. . ; Negative
Variable Poisson Variable binomi
inomial
Coefficient -7.012 Coefficient -1.015
Constant Constant
p-value 0.045 p-value 0.046
Coefficient 0.040 Coefficient 0.015
p-value 0.006 p-value 0.031
Coefficient -2.381 Coefficient 0.524
Xy X
p-value 0.038 p-value 0.018
Coefficient 0.001 Coefficient 0.390
X Xy
p-value 0.005 p-value 0.002
- - Coefficient -0.261
- - p-value 0.018
a(t-value) 0.000 o(t-value) 2.460
P 0311 0 0.153
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Table 8. Pedestrian accident model of all roundabouts

All roundabouts(model V')

Variable Poisson
Coefficient 0.543
Constant
p-value 0.047
Coefficient 0.128
X,
p-value 0.497
Coefficient 0.075
X;
p-value 0.022
Coefficient -1.122
Xig
p-value 0.005
Coefficient 0.345
p-value 0.001
af(t-value) 0.000
rs 0.341

4.3 28Ol HlumEM & =9
Table 9= 758 W& WO AYlsES H|
40]‘:} Q’qx}i T°ﬂ IIJr-E— 5w o} o1&t 3

el mwrﬁ& K9] o] s}%x
PYste o2 Uehtbe), ol Ao wolxw
Bt gesjopstis Lolrt ZolA maa Ab
FFE A= Aoz dE

A 1R B3Rt AFnEY(HEE 1)e Eo] ¥
= 7o 224 AoloRE RelmEA 41,2t 5

m‘I rlo

SIS0k 3| K|, M3 M55, 20174

WALZE EHX AT RS

Table 9, Comparison of models

Classification I o m v \%
X,
X, ([
X, (] o
X; (]

X o
X22 .

AWAR SPYEAT §70x,)7 At 2ol s
Ao B a7t AE7t ¢l CHL FHuARE st uf
71 o Qs S AlSeieth webA s B
ko] Qrae ST 4 9l7] whRe] S Q1 8
FAR O] B Ao RS i Ao P,
£ SFIAR QhfEA o] MAHo] 9lx) o
LA AARAZE QAT SRS Fol7] It
WL A7k FOlEA) Hek whebd WAl Abio] o
o =L Aoz B

51?8 242 WP A RF(RY 2] SolHs=
 AASEW), 22 (X)) 2 AT X7
At 24 el g i ) A
AR AAEETE s SR a7 g2s AL
b Hol WwASH: Alow BAH ot s 23z
sjamazel A4 B4 142 sdnszel] v o
Zo] il APzﬂol ot /ol worAl=H 7]
AAGEY £i1L, L2947 G Wbk s Bl
HPA7E Fshy] g fdd waz @70l H7)

o= ToEnh =3 AR e SadAo
Aol fiAIs e wAFaRo] wWobdol uket
HAPA}F F3Y Al ARaLe] 9ol AA KA} FF= 1]
PR E oY

AYAE Feofl W Sl QPR BHLAR Ky
A ARLERS HwgE Ay, FeHeRe AASE
()71 HeHE: SHYE2] BF- S AAlsEo] Hof
A gelot e BuE 0T 5 9 solet A7

L= o

HI

ie)

-looJ

ru°1'

=
stal 72 fFastEs Aol doieldsh 2013).
oebA StaclfuatRe| s 53] o ko] £xE
WA feshs 2] Fashy] el dALE T §-9
gt R A AoR sk

AP 1IA2Ey e SQusRe

P
_10[4

Sotm

139



&7 -

FFx)7H AR, ot 2EHL 9 300 m o]
B 22208 o] SALES 30 km o2 4
alsto] AAsE] who] ALzt gashs AOE £
gck, T R ZEsfmol A SIS FahE
2 WEAS Sushy] 98] SRS WEAE
oAl m U B)EES FORA A FFAATE
At Aoz WoEch HelwEY AR, 24
2 12 By ARE WA, ol BakE
7} 122 Q] I A NAE 47| A = AUAAZ7) 121221
SUMARI} ALE (0%l XX3E] Rl
Ao wekech

AYAE 222G W)Q] Soldpit gLy
o] AHELT| o] Mk DY HTHAR =AX
o BABARUSE A7} Hho] WAISHE Ao B

o aEo] wolA Aol Folgt Aeke w2
o Bhg,

w3k A W o)A AAE Wet Adss
()2, sHe} Qg sdaAze] W) e
AL Be AAsES Al Aol Fasiri
chel,

e 4o

5. 28

3 Atoleh. Aol FaAw bt 2.

A, stael Qe sHmatie] 19 2 s}
247k Abae] GFES uIH LK) e HE S A
A A, Fol7b Qleka & 4 gl Ao B4
o, AR47E He5S Ast A7 wAsHe RO
H7hect,

), EAHOR GOt 370 oby w27}
o golgt mao] Awrsn], myo] My vehy
L own|7} 0.153~04242 AlF 57} o 222y 3
AmARE B ApaEgo] Ak
A, AR AuEge] FERSRE P
Ae)Ee] MR HH, ARz ARG TF
MASESL gk, £ Solusnt B

AN
A AHuAte WEAT £ 2R

rr

140

S=8 Xosfordt Zom Bergr

o] AT B SHMAZE QL AT
Wore neisted) mgol | Ao s|gE. FF
shumsl QEet S AmARe] Ay, AngYE Abx
5g L 52§ shuet Q¥ spmAzel o
AHE ZAsP SRE #7449 Avt Bast e

References

1) D.W.Lee,Y.S.Lee, W.H.KimandB. J. Lee, “A Study on
Analyzing Children’s Crossing Behaviors on Non-
signalized Crosswalk”, Journal of the Korean Society of
Transportation, Vol. 31, No. 3, pp. 19-32, 2013.

2) M. Y. Chang, J. Y. Park, M. J. Kim, D. J. Jeong,
“Improvement Measures for Traffic Safety at School Zone
by Roadway and Accident Characteristics”, Transportation
Technology and Policy, Vol. 7, No. 5, pp. 91-98, 2010.

3) S.IL Lee, S. H. Kim, J. W. Kim and E. Hu, “Traffic Safety :
A Development of the Integrated Evaluation Criteria for
Safety of School Zones”, Journal of the Korean Society of
Safety, Vol. 27, No.1, pp. 117-122, 2012.

4) D.Y.Jung, D.G.KimandS. B. Lee, “An Evaluation of the
Crash Reduction Effects of School Zone Improvement
Projects,” Seoul Studies, Vol. 9, No. 1, pp. 1-13, 2008.

5) H.NaandB. H. Park, “Developing the Accident Models of
Pedestrian in Roundabout using ZAM”, Journal of the
Korean Society of Transportation, No. 3, pp. 223-288, 2011.

6) C.Y.YuandX. Zhu, “Planning for Safe Schools: Impacts of
School Siting and Surrounding Environments on Traffic
Safety”, Journal of Planning Education and Research, Vol.
36, No. 4, pp. 476-486, 2016.

7) S. Lesley, M. Rahman, H. Yunchen and A. Nandi, “Driver
Behavior and Accident Frequency in School Zones”,
Accident Analysis and Prevention, Vol. 82, pp. 118-125,
2015.

8) L. Rothman, A. Howard, R. Buliung, C. Macarthur, A. R.
Sarah and A. Macpherson, ‘Comparative Evaluation of
Roundabout’s Operational Performance’, Accident Analysis
& Prevention, Vol. 98, pp. 252-258, 2016.

9) Ministry of Land, Infrastructure and Transport, Roundabout
Design Guidelines, 2014.

J. Korean Soc. Saf., Vol. 32, No. 5, 2017



