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Abstract : Rotary that causes traffic delays and safety issues by high-speed entry vehicles is currently being improved to roundabout. The
operational difference between rotary and roundabout can cause driver’s confusion and traffic accident. The purpose of this study is to
develop the accident rate models which explain the factors related to the accidents by land use and intersection type. The main results are
as follows. First, the null hypotheses that the type of land use and two intersections do not affect the accident rate are rejected. Second, the
conflicting factors such as the number of crosswalk and bicycle lane should be carefully considered to reduce traffic accident at rotary. In
the case of roundabout, greater than 3.5 m in circulatory lane width and two circulatory lane are analyzed to be important to prevent the
accidents. Finally, the commercial and mixed areas are evaluated to be weak to traffic accidents than residential area.
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Table 1. Classification criteria

Type 1 : Type 2 : Type 3 :
Commercial area Commercial - residential area Residential area

Over 60%  |From 40% to 60% commercial area and| Over 80%
commercial area | from 40% to 60% residential area |residential area

Table 2. Descriptive statistics by type of intersection

Classifications | . No. o_f No. of accident Mean.no. Std. dev.
intersection of accident
Rotary 39 1,026 26.307 34.129
Roundabout 32 452 14.125 15.700
Table 3. Descriptive statistics by type of land use
No. of Mean of
Class. intersection accident density Std. dev.
Type 1 21 18.599 10.884
Type 2 25 13.874 7.754
Type 3 25 7.703 4.847
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Table 4. Variables and summary statistics

Variable Definition (unit) Mean |Std. dev.
Y No. of (ﬁgﬁ‘f‘agg‘ifﬁgge)v"lume 13.09 | 9.067
X, Number of leg(No.) 4.671 1.143
X, Number of entry lane(No.) 1.612 | 0.597
X, Entry lane width(m) 5.695 | 2.156
X (f yessp:hlt,tef)ﬂlqilinv(iise:o) 058 | -
X Number of pedestrian crossings(No.) 0.888 | 0.339
X Number of bus stop(No.) 1.370 | 1.439
X Number of speed hump(No.) 1.164 1.732
x| okl ot o gy |
X, Inscribed circle diameter(m) 46.534 | 31.930
Xy Area of circulatory roadway(100m°) 12.162 | 12.868
Xy, Area of central island(100m°) 13.494 | 43.587
X Central island diameter(m) 29.692 | 28.769
X5 | Number of circulatory roadway lane(No.) | 1.808 1.023
Xy Circulatory roadway width(m) 5296 | 2329
X,; |Ratio of HOV (high-occupancy vehicle)(%)| 7.507 | 6.631
X6 Number of lighting facilities (No.) 5.619 | 2963
X, Conflict ratio ((acceptance/conflict)/100) 1411 2.895

Note : The means of dummy variables indicate the distribution ratios.
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Table 5. Result of one—way analysis of variance

Classification | Sum of square | d.f. | Mean square | F | p-value

between group 2123.940 2 1061.970 |5.508 | 0.006

within group 13111.758 68 192.820 - -
Total 15235.698 70 - - -
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Table 6, Result of t—test

Classification Mean of accident rate Std, dev,
Rotary 17.440 9.536
Roundabout 7.862 4.715
t-value(p) 5.125(0.004)
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Table 7. Total accident model of rotary and roundabout

Classification Non-std. coeff t-value | p-value
B |Std. err.
Constant -6.011 - -5.114 | 0.000
Type 1(dummy) 5.171 | 0259 | 2.071 | 0.046
Type 2(dummy) 5.582 | 0.306 | 4.345 | 0.000
Rotary Pedestrian crossings | 5.385 | 0.235 | 2.933 | 0.006
Speed hump -1.595 | -0.147 | -2.019 | 0.041
Inscribed circle | 077 | 044 | 3.03 | 0.004
diameter
Adj. R%0.764, D.W.:1.827
Constant -24.496 - -3.823 | 0.001
Type 1(dummy) 0361 | 0.018 | 3.124 | 0.004
Type 2(dummy) 3.591 | 0.186 | 5.499 | 0.000
Ratio of HOV 0.555 | 0.374 | 2.256 | 0.030
Roundabout | Area of cireulatory | o 255 | 0399 | 5661 | 0,000
roadway
Area of central island | 0.048 | 0341 | 2.717 | 0.011
Bus stop 0.325 | 0.052 |2.162 | 0.039
Adj. R*0.824, D.W.22.279
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Table 8, Type 1 accident model of rotary and roundabout

Non-std. coeff.
Classification t-value | p-value
B Std. err.
(Constant) 7.495 - 2286 | 0.048
Speed hump 6291 | -0512 | -2421 | 0.042
Rotary
Entry lane 3515 | 0476 | 3412 | 0.008
Adj. R*0.856, D.W.:2.140
(Constant) 5306 - 4125 | 0.002
Circulatory 0.129 | 1257 | 5123 | 0.000
roadway lane
Roundabout [ ane width | 2211 | -0.887 | -6.122 | 0.002
Bus stop 3418 | 0406 | 2.800 | 0.038
Adj. R%0.896, D.W.2.021
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Table 9, Type 2 accident model of rotary and roundabout

o Non-std. coeff.
Classification t-value | p-value
B Std. err.

(Constant) -3.532 - -3.781 | 0.014
Number of leg 0.128 | 0.004 | 5266 | 0.000
Rotary | Pedestrian crossings | 2.650 | 0.073 | 3.125 | 0.025
Bicycle lane 4279 | 0.035 | 2493 | 0.030

Adj. R*0.876, D.W.:1.906

(Constant) 13.063 - 4.634 | 0.002
Circulatory
roadway width -0.720 | -0.172 | -3.4838 | 0.010
Roundabout| ~ ~ Area of 0438 | 0848 | 3.899 | 0.006
circulatory roadway
Lighting -0.142 | -0.139 | -3.781 | 0.032

Adj. R%0.749, D.W.:1.895
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Table 10. Type 3 accident model of rotary and roundabout

Classification Non-std. coeft t-value | p-value
B Std. err.
(Constant) -1.612 - | 3532 | 0.006
Pedestrian crossings | 0.743 | 0.596 | 5.684 | 0.000
Roary | ™ibed €l o005 | 0457 | 4185 | 0.003
Lighting -1.641 | -0.349 | 3285 | 0.011
Adj. R%0.886, D.W.:2.134
(Constant) 0.804 - 3721 | 0.003
Area of cireulatory | 360 | 0418 | -2.665 | 0.019
roadway
Roundabout Bus stop 0368 | 0365 | 2243 | 0.043
Entry lane width | -0.125 | 0.164 | -2.443 | 0.030

Adj. R%:0.722, D.W.:2.358
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Table 11. Comparison of model by type of intersection

Classification Comon Specific variables
variables

Speed hump, Entry lane, Number of leg,
Rotary Pedestrian crossings, Bicycle lane,
Inscribed circle diameter

Lighting -

Area of circulatory roadway, Bus stop,
Roundabout Entry lane width, Circulatory roadway width,
Circulatory roadway

Table 12. Comparison of model by type of land use

Classification Common variables

Rotary Pedestrian crossings(Type2 & Type3)

Area of circulatory roadway(Type2 & Type3)

Roundabout Entry lane width, Bus stop(Typel & Type3)

Lo

Nl

2EeolAt SHHIAAS B waxje} Aak 1t
& Al el Fasi. santzel 4

ofat 2770 Aamee] FEUSL BH
@HoIch Wb A5k 1 AHE AE AT
|22 sHAR wae) xdo] Wasich X B
AR F 9 WAHRA] A 0T} 7]
o)A AL o] FEgolth, whebA e 7k
15 WAk AAE A7) s, BT 59
Az Fe AAXNHNA AASHE Ha £ 29 mu
o} w7 AAEelok & Zoz sk

o,

M

=

N9

]_

l‘ll‘:ﬁ—{)
:lo;”m

Nl

>

5.4 8

o] AL WA FHY EAol g WA 2G4
Hol M2 REATE BASIA 2L TEAA
AR mHe 08I BEATE FUH W
A RSk do] l2)F 3g 4 glon, 3
S0l ufe AR GFR0] ks YL
4711 9}

A7o Fadut st 2 A, =4018o)
WARS] ALngo] P )AA] gherhs FRsH
3, WAE P wE LEALE] Xo|7t glrke
AR o] B vlzbeey. 2eele] B Ao & AL
IASE= 21554 18al A AR E 1131402 oF
2e] Fpo] moli Aoz wAHT

=), 2elPle] mEAT 4As 95 YohuE S
U AAZRG 2 AF RS AT o] F
aske, WHY 24 L AYR 59} e v]spze
MAE Fofstofof itk E LA AHS

23 AAxFe] £ AaE "arv) 9tk ol
PR A HHAR Z5 35 m o|For A

140

& H|X= K<elo] E%E?ﬂ ehdth
A A=A R Aol A
=] o]: ds jr_j}g

o] S40] djgt olael TEAQ Anpelzt Ba
O

| A7 Exjolg $@d 2o} SdnAE
28BPL ALk et EXjol gl T
So] zfolof ofil Rav} JFL vlA WL YA B
7] eisie. W EAdolgd Gade) o
A, AR AR Abae) s

y 7t
ol wdel ApECh o EAolg £ wa

gt g5 BRol 27} 202 B4 7
AT _‘_]. I
o=z %

1)

2)

3)

4

5)

6)

7)

8)

9)

1o
ne
N
> 2
PO 1 = A s AR D ) )

References

Ministry of Public Safety and Security, Installation of
Roundabout-Greater Impact on the Traffic Safety and
Operation, 2017.

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

Ministry of Land Infrastructure and Transport, Intersection
Design Guidelines, 2004.

B. H. Park and S. O. Ryu, “Planning and Design of
Roundabout”, Yeawonsa, 2008.

B. H. Park, J. K. Lim and T. H. Back, “Traffic Accident
Models of Domestic Rotary by Day and Nighttime”, J.
Korean Soc. Saf., Vol. 27, No. 2, pp.104-109, 2012.

A. H. Cho and B. H. Park, “Analysis and Discussion of
Small-size Roundabout Accidents by Vehicle Type”, J.
Korean Soc. Saf., Vol. 32, No. 6, pp.131-136, 2017.

D. M. P. Wedagama, R. N. Bird and A. V. Metcalfe, “The
Influence of Urban Land-use on Non-motorized Transport
Casualties”, Accident Analysis & Prevention, Vol. 38, No. 6,
pp. 1049-1057, 2006.

D. M. P Wedagama, R. N. Bird and D. Dissanayake, “The
Influence of Urban Land use on Pedestrians Casualties -Case
Study Area: Newcastle Upon Tyne, UK-", IATSS Research,
Vol. 32, No. 1, pp.62-73, 2008.

M. Wier, J. Weintraub, E. H. Humphreys, E. Seto and R.
Bhatia, “An Area-level Model of Vehicle-pedestrian Injury

J. Korean Soc. Saf., Vol. 33, No. 1, 2018



EX0|8E ZEIE| & SMUAIZ Al E ZENE & =2

Collisions with Implications for Land use and Transportation
Planning”, Accident Analysis and Prevention, Vol. 41, pp.
137-145, 2009.

10) J. Y. Jang, S. T. Choi, H. S. Lee, S. J. Kim and S. H. Choo,
“A Comparison Analysis of Factors to Affect Pedestrian
Volumes by Land-use Type using Seoul Pedestrian Survey
Data”, Journal of The Korea Institute of Intelligent Transport
Systems, Vol.14, No. 2, pp. 39-53, 2015.

11) J. E. Lee and M. H. Lee, “Analyzing the Landuse
Characteristics in Seoul - Focused on Distribution of the
Building Area in 2008, Journal of Contents, Vol. 11, No. 5,
pp- 467-473, 2011.

Sh=eRN s3] K|, MI33H A1=, 20184

=

12) J. G. Sung and D. G. Kim, “Identifying the Effects of
Jurisdiction-related Characteristics on the Highway Safety
of Vulnerable Users”, Crisisonomy, Vol. 12, No. 9, pp.
107-117, 2016.

13) T.Y.Kimand B. H. Park, “Analysis on the Effectiveness of
Roundabout by Flare of Entry and Exit”, Journal of Korea
Transportation Research Society, No. 62, pp. 457-462,2010.

14) M. G. Jee, G. Y. Jee, E. C. Kimand B. Y. Shin, “Introduction
and Enhancement Directions of Modern Roundabout by
Analyzing Current Rotary Operations, Transportation
Technology and Policy, Vol. 6, No. 3, pp. 65-80, 2009.

141



