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ABSTRACT

PURPOSES : There are many recently constructed roundabouts in Jeollabuk-do province. This study analyzed how roundabouts reduce the
risk of accidents and improve safety in the province.

METHODS : This study analyzed safety improvement at roundabouts by using an accident prediction model that uses an Empirical Bayes
method based on negative binomial distribution.

RESULTS : The results of our analysis model showed that the total number of accidents decreased from 130 to 51. Roundabouts also
decreased casualties; the number of casualties decreased from 7 to 0 and the seriously wounded from 87 to 16. The effectiveness of accident
reduction as analyzed by the accident prediction model with the Empirical Bayes method was 60%.

CONCLUSIONS : The construction of roundabouts can bring about a reduction in the number of accidents and casualties, and make
intersections safer.
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Introduction

Literature Review

- The cases and severity
- Conflict
- Accident prediction model

Theoretical Review
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- Data collection
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- EB method

Conclusion

Fig. 1 Flow Chart of This Study
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Table 1. List of Roundabout in Jeon—Buk

Site No. of Intersection
JeonJdu 7
GunSan 8
lkSan 4
JeongEup 2
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Table 2. Current State of Accident in Target Area

Classification Before After Dozl
rate(%)
No. of accident 130 51 60.8
o 7 0
Fatalities (%) 27) (0.0) 100.0
o 87 16
Serious injuries (%) (337) (25.0) 81.6
o 154 44
Slight injuries (%) (59.7) (68.8) 71.4
o 10 4
Reported injuries (%) (3.9) 6.3) 60.0

Type
Classification Before After Total
Vehicle — Vehicle (81411?6) (71_85) (;?,?3)
Vehicle Only (6?9) (5:_39) (éii)
Vehicle — Person (81.15) (1;)(.)6) (1?.16)
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Table 4. Summary of t—test

Levene Independent sample t-test

Classification
F | p—&t | t-val | d.f |p-val| Ave.

Assumption

15.961(0.000 |-1.885(170.00| 0.061 |-0.187
equal varlance

Not assumption

—-1.976|167.54| 0.057 |-0.187
equal varlance
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Table 6. Characteristic of Compared Group

Classification Ave. |Deviation| Minimum | Maximum
1year 1.2 1.5 0.0 5.0
Before| 2year 1.2 1.6 0.0 6.0
1y+2y 2.3 2.6 0.0 8.0
year 0.4 0.6 0.0 2.0
After | 2year 0.5 1.2 0.0 5.0
1y+2y 0.9 1.6 0.0 6.0
Traffic 57641 | 3,9095 | 4643 | 17,200.0
Ped. traffic 909.1 691.6 62.2 3,314.1
Proportion of bus 47 3.1 0.0 9.9
Proportion of |4, 5 5.7 0.4 19.9
truck
Intersection size | 352.2 207.3 161.6 693.6
No'e‘;'” ‘T;‘:;’ 1 134 6.4 6.0 24.0

Table 5. List of Roundabout Used in Analysis

Site Name of intersection |Period Site Name of intersection |Period| Site Name of intersection |Period
Jesije 3 legged +2 Seoam 4 legged +2 Hwangdeung 3 Igged | *2
Jeondu KT 4 legged +2 Gimde Gimje IC +1 IkSan Tapgoji 4 legged +2
Inhu 6 legged +2 Cityhall 5 legged +2 Dasong 4 leeged +2
Wondang +1 Gusan 4 legged +2 | WanJu |Bongdong roundabout| =1
Jeil Highschool 3 legged| *2 Namdong police office| =*2 Mudu Daecha roundabout +2
Namsang 4 legged +2 JangSu Janggye 3 legged *2 Bongdeok +2
GunSan | Seokhwa 3 legged +1 |SunChang Gyosung +2 Yeongok 3 legged +2
Guochon 4 legged +1 Goindol +2 BuAn Jindeung +1
Oksan myeon office +1 |GoChamg Jaryong +1 Yeongni +1
NamWon ex—Sta. Namwon +1 Jeha +1 Sportspark 4 legged +1
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Table 7. Variable Setting in Accident Analysis Model

Classification Variable Symbol _Symbol
in model
Depgndent Ave. .No_ of y (v
variable accident
Ave. daily traffic X 1/In(X,)
Ped. daily traffic X 1/In(X;,)
Proportion of bus X; X
Independent
variable | Proportion of truck | &, X,
Intersection size X; 1/,
No. of entry or X, X,
exit lane
(3) 92 &< (Link Function)
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Table 8. Result of Analysis Model (Scenario 1)

Symbol in Variable Expected | Standard 0
model value(s;) | error
By Constant 4.566 3.948 |0.001
1/In(X,) | Ave. daily traffic | —51.630 | 89.756 |0.046
1/In(X,) | Ped. daily traffic 19.405 49175 | 0.212
Xy Proportion of bus 2.016 8.195 |0.014
X, Proportion of truck| 0.196 4463 |0.016

1/X; Intersection size | —17.340 | 235.406 | 0.461

No. of entry or

. 326 11.486
exit lane

0.346

Table 9. Result of Analysis Model (Scenario 2)

Symbol in Varlable Expected | Standard
model value(s,) | error P
By Constant 8.131 6.539 [0.000
1/In(X,) | Ave. Daily traffic | —92.832 | 151.356 | 0.034
1/In(X,) | Ped. Daily traffic 33.618 81961 | 0.195
X Proportion of bus 3.960 13.535 |0.003
X, Proportion of truck 1.752 6.985 |0.012
1/X, Intersection size | -52.900 | 401.264 | 0.187
i, | No-ofentryor by, ey | 49237 | 0206
exit lane
gt MR AAE dBEdusTd HAHE E
2o) vl B wHS FEahu oL A3} P,
(), 01 = 4566 —51.630—— +2.016.X, +0.196.X,
! ln()(l)
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Table 10. Goodness of Fit Test of Analysis Model
(Scenario 1)

Classification d.f Value Val/d.f
Variance 53 44,524 0.840
Pearson-Chi 53 59.548 0.935
Square
Log Likelyhood - —14.295 -

Table 11. Goodness of Fit Test of Analysis Model
(Scenario 2)

Classification a.f Value Val/d.f
Variance 53 45.324 0.855
Pearson-Chi 53 45.365 0.856
Square
Log Likelyhood - -18.290 -
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Table 12. Result of Roundabout Safety Analysis
(Scenario 1)

Site List of intersection K 7 | Fluctuation
Jesije 3 legged 0.0 |0.336 -100
KT 4 legged 0.0 [0.279 -100
JeonJu
Inhu 6 legged 2.0 2.091 -4
Wondang 0.0 |0.282 -100
Jeil Highschhol 1.0 |1.139 -12

Namsang 4 legged | 0.0 [0.265 -100

GunSan | Seokhwa 3 legged | 0.0 [0.253 -100

Guochon 4 legged | 0.0 {0.279 -100

Oksanmyeon Office | 0.0 |0.256 -100

Hwangdeung 3 Igged | 0.0 [0.226 -100

kSan Tapgoji 4 legged 0.0 [0.277 -100

Dasong 4 leeged 1.0 |1.045 -4

NamWon ex—Sta. Namwon 0.0 |10.279 -100

Cityhall 5 legged 1.0 | 1.101 -9

) Gusan 4 legged 0.0 0.273 -100
GimJe

Seoam 4 legged 1.0 |1.178 -15

Gimje IC 1.0 |1.133 -12

WanJu |Bongdong roundabout| 0.0 |0.271 -100

Mudu Daecha roundabout | 0.0 |0.250 -100

Namdong police office| 0.0 |0.268 -100

JangSu

Janggye 3 legged 0.0 |0.226 -100
SunChang Gyosung 0.0 |0.262 -100
Goindol 1.0 |1.139 -12

GoChang Jaryong 1.0 [1.065 -6

Jeha 2.0 [1.971 1
Bongduk 0.0 0.263 -100
Yeongok 3 legged 0.0 |0.269 -100
BuAn Jindeung 0.0 |0.264 -100
Yeongni 0.0 [0.260| -100
Sportspark 4 legged | 0.0 [0.266 -100
Total 11.0 | 17.5 —-37.0

100 Infernational Journal of Highway Engineering - Vol.18 No.4



Scenario 29 ¢ th2 AR AE A7t A
Sl ASE UePGAIT HFA] /1564 2] mALZ 0| A]
= ARL7E 0.1777 S718l oF 6%2] AL S7tEdrt QL
Ao BAE Q)

fror

Table 13. Result of Roundabout Safety Analysis
(Scenario 2)

Site List of intersection K 7 | Fluctuation
Jesije 3 legged 0.0 |0.287 -100
KT 4 legged 0.0 |0.272 -100
JeonJu
Inhu 6 legged 3.0 |2.823 6
Wondang 0.0 |0.256 -100
Jeil Highschhol 2.0 |2.157 -7

Namsang 4 legged | 0.0 |0.295 -100
Seokhwa 3 legged 0.0 |0.303 -100
Guochon 4 legged 0.0 |0.272 -100
Oksanmyeon Office | 0.0 |0.304| -100

GunSan

Hwangdeung 3 Igged | 0.0 [0.313 -100
IkSan Tapgoji 4 legged 0.0 |0.272 -100
Dasong 4 leeged 0.5 10.804 -38

NamWon ex—Sta. Namwon 0.0 |0.267 -100

Cityhall 5 legged 3.0 [3.206 -6

) Gusan 4 legged 0.5 |0.753 -34
GimdJe

Seoam 4 legged 1.0 [1.147 -13

Gimje IC 0.5 |0.770 -35

WanJu |Bongdong roundabout| 0.0 |0.286 -100

Mudu Daecha roundabout | 0.0 {0.305 -100

Namdong police office| 0.5 |0.763 -34

JangSu
Janggye 3 legged 0.0 [0.313 -100
SunChang Gyosung 0.0 [0.297 -100
Goindol 0.5 |0.758 -34
GoChang Jaryong 0.5 |0.795 =37
Jeha 1.0 |1.267 —21
Bongduk 0.5 |0.776 -36
Yeongok 3 legged 0.0 |0.291 -100
BuAn Jindeung 0.0 [0.297 =100
Yeongni 0.0 0.301 -100
Sportspark 4 legged | 0.0 {0.294 -100
Total 135 | 21.2 -36.4
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