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An Analysis of Safety Improvement Effects on Roundabouts
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ABSTRACT

PURPOSES : This study dealt with traffic accidents occurring within roundabouts. The objective of this study was to analyze safety effect by
introduction of roundabouts.

METHODS : In pursuing the above, traffic accident data on roundabouts are collected and compared. For the analysis, collected data were
separated as all intersection points, turning lane accident, approach lane accident by geometric design.

RESULTS : Through the study results, it was found that the total accidents decreased by 55 accidents/2 year with safety effect of
roundabouts. Also the result shows that accidents by point of two-lane roundabout at turning lane(0.26) and approach lane(0.27) is risky than
total accidents by point(0.09). Moreover, accidents by point shows high value as diameter of a roundabout is bigger.

CONCLUSIONS : When a roundabout is introduced at the intersections there are safety effects by reduction of traffic accidents.
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Table 1. Accident Reduction of Roundabouts in France

Before and after traffic accident data
(accidents - people/year)

Category Before After Changing rate
# of accidents 142 0.31 78
with injuries
Fatalities 0.16 0.02 -88
Injured 2.78 0.49 -82

# of accidents and circle size
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Diameter Roundabouts | Accident rates
< 30m 13 0.69
30-50m 1 1.54
50-70m 26 1.58
70-90m 16 1.81
> 90m 8 3.80
Oval 9 4.40
# of accidents and slope of roundabout
Catsogry Inside slop Outside slop
(42 roundabouts)| (21 roundabouts)
Total # of accidents
(accidents/year/ 0.50 0.28
roundabouts)

Accidents due to
control loss at 0.12 0.06
approach lane

Accidents by control

; 0.09 0.00
loss at turning lane

Accident by right—of—
way violation at 0.14 0.09
approach lane

note:Centre D'Etudes Techniques de I'Equipment de ['Ouest,
(1986), Evolution de la sequrite Sur Les Carrefours
Giratoires, Nantes, France
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Fig. 1 Roundabout Accident Rates of Germany
(unit : acc/mio.veh)

note:Werner B. (2008), Roundabouts in Germany, 2008 TRB
National Roundabout Conference.
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Fig. 2 Accident Cost in Intersection (€ /1,000veh)
(unit : acc/mio.veh)

note:Werner B. (2008), Roundabouts in Germany, 2008 TRB
National Roundabout Conference.
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Fig. 3 Before—After of Accidents at Single—Lane
Roundabout in Germany

note:Werner B. (2008), Roundabouts in Germany, 2008 TRB
National Roundabout Conference.
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Table 2. Comparison Accident Severity in 2010

Roundabouts
Categor ESeIO AL Crra];taen %‘Iyn)g
9% l(2008~2009) (4| (2011~2012) (B) | 5" "

Fatalities 5 (3%) 1 (2%) -80
Seriously | 25 (519) 31 (56%) -58.7
Injured

Slightly | 6 (409 21 (38%) -66.1
injured

Injury 6 (4%) 2 (4%) -66.7
reported

Total 148 55 -62.8
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Table 4. Comparison by Accident Types in 2010

Roundabouts
Table 3. Comparison by Accident Severity in 2011 (unit : accidents/2 Years)
Roundabouts Before After Changing rate
Before After Changing Category | construction | construction | (%) (B-A)/
Category | construction | construction |rate (%) (B—=A)/ (2008~2009) (A)((2011~2012) (B) Ax100
(2009~2010) (A)| (2012) (B) Ax100 o
- Car-to 32 12 625
Fatalities 2 (2%) 1 (2%) -50 pedestrian
seriously | 39 5 (409, 19 (40%) -51.9 Car-to—car 114 34 -70.2
Injured
Slightly o Single -
O 2 O —
injured 50 (54%) 3 (49%) 54 vehicle 2 9 350.0
Injury 15 (2%) 4 (9%) +166.7 accident
reported
Total 93 47 495 Total 148 55 —-62.8
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Fig. 5 2009-2012 Comparison by Accident Severity
in 2011 Roundabouts
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Table 5. Comparison by Accident Types in 2011
Roundabouts

(unit : accidents/2 Years)
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Table 6. Comparison of Accident Severity by Locations

Before After Changing rate
Category | construction construction | (%) (B-A)/ (unit : accidents/2 Years)
(2009~2010) (A)|  (2012) (B) Ax100 - -
o = . Accidents by Locations
ar—to— everity -
pedestrian 17 Ll —35.32 Typs | Circulatory | Approach ' Total .
lane lane intersection accidents
Car—to—car 65 34 =477 Fatalities 1 0 1
Single — Seriously 18 13 31
vehicle 5 2 -60.0 Injured
accident -
i".ﬁ:;z 9 12 21
Total 87 47 459 '
Injury
reported 1 1 2
100 Total 29 26 55
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Fig. 7 2009-2012 Comparison by Accidents Types
in 2011 Roundabouts
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Table 7. Comparison of Accidents by Circulatory Lanes

Roundabout Acc.ldents Acmden?s by point
Tvpes (accidents/ (accidents/
P 2 Years) points)
Single—lane 21 (72.4%) 0.07
Two-lane 8 (27.6%) 0.26
Total 29 (100%) 0.09
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Table 8. Comparison by Roundabouts Sizes

Diameter # of areas Accidents AcciQents by point
(m) (2 Years) | (accidents/points)
13 35 2 (7.0%) 0.06
14 10 1 (3.4%) 0.10
15 20 1 (3.4%) 0.05
16 18 0 (0.0%) 0
19 77 4 (13.8%) 0.05
20 22 2 (6.9%) 0.09
25 64 9 (31.0%) 0.14
26 19 4 (13.8%) 0.21
31 28 4 (13.8%) 0.14
39 16 2 (6.9%) 0.13
Total 309 29 (100%) 0.09
Note : # of areas are counted by locations where adjacent with
entering legs
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Table 9. Comparison of Accidents by Right Turn
Exclusive Lane Existence

# of Acc.ldents Accidents by point
Category (accidents/ ! .
areas (accidents/points)
2 Years)
After 48 | 12 (41.4%) 0.25
construction
Before 261 | 17 (58.6%) 0.06
construction
Total 309 29 (100%) 0.09
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Table 10. Comparison of Accidents at Approach Lanes

AEEEEnS Accidents by point
Category |# of areas| (accidents/ A y p
(accidents/points)
2 Years)
Single—lane 298 23 (88.5%) 0.07
Two-lane 1 3 (11.5%) 0.27
Total 309 26 (100%) 0.08
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Table 11. Comparison of Accidents by Approach
Curve Radius

TR EUTe Acc.idents Accide.nts by
radius # of areas| (accidents/ . point .
2 Years) |(accidents/points)
Below 15m 116 13 (50.0%) 0.11
Below 30m 110 8 (30.8%) 0.07
Below 60m 51 2 (7.7%) 0.04
Below 90m 16 0 (0.0%) 0
Below 120m 4 0 (0.0%) 0
Over 120m 12 3 (11.5%) 0.25
Total 309 26 (100%) 0.08
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Table 12. Comparison of Accidents by Crosswalk

Existence
Accidents |Accidents by point
Category |1 of areas| (accidents/ (accidents/
2 Years) points)
After 216 | 23 (885%) 0.10
construction
Before 93 3 (11.5%) 0.03
construction
Total 309 26 (100%) 0.08
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Table 13. Comparison of Accidents by Speed
Hump Existence

Accidents |Accidents by point
Category |# of areas| (accidents/ (accidents/
2 Years) points)
After. 80 | 8(30.8%) 0.10
construction
Before 229 18(69.2%) 0.08
construction
Total 309 26 (100%) 0.08
4, 88
WAE WFFAFAEE st 20109 7 oR
a

of SHIAE Aol ARH O FAH T c}. 3
TARE AT ol ST BARAN BEA D

s 5 FAAY B} ol ek, SAT,
Bxog Qs mel27|o] T oje 7}

>

tolt
e 2 2T
—lelrlrﬁ
2 ©° (o
s 1>
o
o
Ok
rSL'

AR Eolx7]|0 wESL
5 A E7] $3)] 20103 20119
A2 AHARY 3RS nEARAL 2;

1o
o
>

M=
toh
2
I=J

wr o M e
I

)

=2

B2ES AT B2 AL 7|E20 2 30m B
Yol A dojut ALzt E ARG Y, 7|53+ &
e SHIAR AA, AR, AYR2 274 37142
i

S dmAE Ao e wEA dgans wate
AAALL AR2 BAS & o, 20109 AHARY o] %

HEAsE WA E 55A/29 02 A AR 9 o]

Bm}m

Al ~62.8% ATt FAARILE ~58.7%, A

T —66.1% Baste Aoz ZAE L, E35] AL

ARILE EQ) o] WASE AbLASTE 2 SR 1o R

=9 A diju] o -80% HAsHHSS IS E

ok, 2 Ab, AFiRfARLE Z42E -62.5%, —T70.2% 3
A

ZYZy 50%, 51.9%, 54%7}
BAE AP BE
ApehAbg AR A

A7, 7% 35.3%, 60.0% #4

o

42(0.09 oﬂ Hl H m%
o}, AR A7|(HHYE 27)E LEARLE &
25me] AFnAG7E 940 7H EA UEhth E
AR o] 45 Y G ALASLE BopAE A
o7 BAHE, o= WY AEol AdSE ¥t
2 FYPAF £E7t wobx]7] iRl Ao R Helrt,
AJAZ ] S v A2 22k2 A AR Z A= A
A g AAASE 0.2740] WAt A o HA A
1714%0.08)00 8l =2 FhS UEbdth 24l Bt

A 5o 120m o)Al FHuatz o] 214 o A
0.25%2 F A3 & AFL742(0.08)¢] Hl3) =2 4t
et JdEwrE X E ) - & Amz
Pt n] Ao Hsj oF 3uf =
= Qlch, TR E w22 G- 2297HA§ ARale
18740t o] AHA| AbiLe] 69.2%% At}

2 Ao A A vke} o] I FH AR =Y
of 2 wFAL A EIH= 5] YeEhtaL 9lon,
oA & 3| mAR oA & AFARIL ATE 913 =g

3
o 1A A4 Y A
H ol

e gy ©
o [ o o

HU
J Mr >

140 Infernational Journal of Highway Engineering - Vol.17 No.3



ACKNOWLEDGEMENTS

“This work was supported by the 2013 Research Fund of the
University of Seoul.”

BIBLIOGRAPHY
Austroad (2009), Guide to Road Design.
Centre D'Etudes Techniques de I'Equipment de 1'Ouest. (1986),

Evolution de la sequrite Sur Les Carrefours Giratoires, Nantes,
France.

Choi J. S., Kim S. (2011), A Study of Roundabout Operation
According to the Pedestrian Volume, International Journal of
Highway Engineering, p.143-150.

Kim D., Park J. (1999),Causes of rutting and deformation 1999.

International Journal of Highway Engineering, Vol. 3. p.332-
339.

Kim Y. Ji. (2013), The Analysis of a Factor of the Accident at a
Roundabout Considering as the Driver's Peculiarities, Master's
thesis, Myongji University.

Lee S. L., Choi J. S., Park J., Kim S. Y. (2010), A Study of
Roundabout Pedestrian Crossing Operation According to the
Pedestrian Volume,, Proceeding of 2010 Spring Annual
Conference of KSRE, p.179-186.

Maryland State Highway Administration (2010), Maryland
Roundabout Safety Experience.

Maycock G., Hall R. D. (1984), Accidents at 4-arm roundabout,
Transport and Road Research Laboratory report 1120,
Crowthorne, Berkshire, England.

Nah H.S., Park B. (2012), Accident Models of Circular Intersection
by Cause Using ZAM, International J. of Highway Engineering,
Vol. 2. p.101-108.

Park D. H. (1996), Asphalt concrete and curing: Factors to consider,
Proc. of 18th Conference of Korean Society of Road Engineers,
Seoul, Korea, p.29.

Park J. (2010), Review of the Potential Applicability of Modern
Roundabouts Based on Safety and Operational Performance
Analysis, Ph.D. diss., University of Seoul.

Smith D. R.., Taylor W. (2000), Speed Observation and
Management, Speed and Accidents. Vol. L. 15th ed. Korea Road
& Transportation Association, Seoul, Korea.

The Korea Transport Institute (2013), Reports of Korea Roundabout
Research Center.

Werner B. (2008), Roundabouts in Germany, 2008 TRB National
Roundabout Conference.

ro

=255 =2% - Mi73 M3z 141



