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Traffic Accident Model of Roundabout based on Type of Land Use
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ABSTRACT

Stal AALZFE (E-mail : cordelia29@naver.com)
2> - WAIXX} (E-mail : bhpark@chungbuk.ac kr)

OBJECTIVES : The objective of this study is to develop a traffic accident model of a roundabout based on the type of land use.

METHODS : The traffic accident data from 2010 to 2014 were collected from the “traffic accident analysis system (TAAS)" data set of the
Road Traffic Authority. A multiple linear regression model was utilized in this study to analyze the accidents based on the type of land use.

Variables such as geometry and traffic volume were used to develop the accident models based on the type of land use.

RESULTS : The main results are as follows. First, the null hypothesis that the type of land use does not affect the number of accidents is

rejected. Second, four accident models based on the type of land use have been developed, which are statistically significant (high R values).

Finally, the total entering and circulating volumes, area of the central island, number of speed breakers, mean number of entry lanes, diameter of

the inscribed circle, mean width of the entry lane, area of the roundabout, bus stops, and number of circulatory roadways are analyzed to see how

they affect the accident for each type of land use.

CONCLUSIONS : The development of the accident models based on the type of land use has revealed that the accident factors at a roundabout
are different for each case. Thus, more speed breakers in commercial areas and an inscribed circle of proper diameter in commercial and residential
areas are determined to be important for reducing the number of accidents. Additionally, expanding the width of the entry lanes, decreasing the area
of the roundabouts in residential areas, and reducing the conflict factors such as bus stops in green spaces are determined to be important.
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Fig. 1 Research Flowchart
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=4, EAolE ® wFARILe] gt At= R & 5o Table 13} o] HAAY, AA-FAAY, FA4
ARy oz AA Agstrlols L e Wk w9 2 AA=AA G 472 E2REUY EF771%
2hA oA Sl wa bz o) Be Qe 250mUf o] EA
0|88 THFo N AbToube] B} FIHOR 7] Table 1. Classification Criteria
o 4= Ql= EX|o] & ARG L 55Tt Type 1 Type 2 Type3: | Type4:
Commercial Commercial - Residential |Natural green
area residential area area area
= A °| = Adx From 40% to 60%
== & 2o Over 60% | commercial area | Over 80% Over 80%
AXl o HE= commercial and residential | natural green
3.1. M=ol £8 X =R area From 40% to 60% area areg
EXo] g S JANAZS] nEAL B (1= residential area
at7] S8l =y FHAuAR 85745 AAste] ARt B -
At FMWAZO 7|ETE AR SEAL Table 2. Descriptive Statistics
(AutoCAD 2010) ¥ EZEAO|E Th3(Daum) 2EH Land Mean (No. of | Std. | std. |
£ &8s, EZ]O]% ARe FENEHA & ’o‘]——- tL;/Zz N accidents) | Dev. | Er. | MM | Max.
SUEHsAEE 3.0' S ARSH] QUL o] & 1] 21 2862 | 40557|28620| 1 | 21
9 2 SHuEH 201090 RAME Yk X}i 2 | 26 21.88 25.185| 4.939| 2 | 101
ojt}, kol =2 WEFTHO] WEAIITEAAAE(TAAS: 3 26 11.73 11.280| 2212 1 43
Traffic Accident Analysis System)& &85} 2010 4 | 12 4.25 3571 1.031) f 12
UsE 2014 EoF WSt WEALL & 1498710 42 _Total | & 66.48  |80.593|36.802| 5 | 177
Table 3. Variable Seletion and Descriptive Statistics
Variable Indication Mean Std. Dev.
Number of accident (;) Number of accident(No.) 17.953 26.1502
Dummy_commercial area (x,) Commercial area=1, otherwise=0 0.247 0.431
La?;p:se Dummy_commercial rersidential area (x,) Commercial - residential area=1, otherwise=0 0.306 0.461
Dummy_natural green area(x,) Natural green area=1, otherwise=0 0.141 0.348
Number of approach road (x,) Number of approach road of roundabout 4.624 1137
Mean number of entry lane (x;) Mean number of entry lane per approach 1.585 0.608
Mean width of entry lane (X,) Mean width of entry lane per approach 5.546 2.168
Splitter island (x;) If yes=1, Otherwise=0 0.624 0.485
Mean number of pedestrian crossings (X} Mean number of pedestrian crossings per approach 0.844 0.345
Number of bus stops (x,) Number of bus stops per approach 1.259 1.390
Number of speed hump (X,,) Number of speed hump per approach 1.106 1.659
Bicycle land on approach road (x,,) If yes=1, Otherwise=0 0.341 0.474
Inscribed circle diameter (x,,) Inscribed circle diameter of roundabout(m) 45,082 29.879
Area of roundabout (X ;) Area of roundabout(n?) 1152.875 | 1,250.095
Area of central island () Area of central island of roundabout(m?) 1137.836 | 3,971.148
Central island diameter (x,,) Central island diameter of roundabout(m) 28.336 26.902
Number of circulatory roadway (x,;) Number of circulatory roadway of roundabout 1.765 0.978
Circulatory roadway width (X,;) Circulatory roadway width of roundabout 5.399 2289
Total entering volume () Total entering volume per day(per vehicle) 1,346.059 | 1,348.656
Circulatory traffic volume (x,,) Circulatory traffic volume per day(per vehicle) 1,437.760 | 1344513
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Table 4. Result of One-way Analysis of Variance (ANOVA)
Sum of dai Mean R .
square square
between group| 6050.840, 3 2016.947 | 3.137 | 0.030
within group [52074.972| 81 642.901
Total 58125.812| 84
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Table 5. Summary of Type 1 Modeling

Adjusted Durbin—
2 —

R R » Std. Err.| F |p-value Watson
0.963|0.928| 0.915 11.829 |72.704| 0.000 2128
Table 6. Type 1 Accident Model
Non—Std. Coeff. SIE)

Variable Coeff. | t-value |p—value
B Std. Err. B
(Constant) | -15.954| 4.094 -3.897 | 0.001
Total entering |, 535 | 003 | 1.013 | 11.299 | 0,000
volume
Area of 0.003| 0.000 | 0.495| 6.090 | 0.000
central island
Number of
-13.290| 4.472 |-0.242| -2.972 | 0.009
speed hump
Mean number | 1031 0000 | 0537 6896 | 0.000
of entry lane
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Table 9. Summary of Type 3 Modeling

Adjusted
RQ

Durbin—

R
R Watson

Std. Err. F  |p—value

0.8340.695| 0.637 | 6.798 |11.958 | 0.000 | 1.675
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Table 7. Summary of Type 2 Modeling
, |Adjusted Durbin—
R R I Std. Err.| F  |p—value Watson

0.951|0.904| 0.891 8.324 |68.950| 0.000 | 1.898

Table 8. Type 2 Accident Model

) Non—Std. Coeff. st
Variable Coeff. | t-value [p—value
B Std. Err. B
(Constant) |-17.990 | 3.817 -4.713 | 0000

Total entering

0.006| 0.003 | 0.475| 2.412 | 0.025
volume

Inscribed

. . 0.738 | 0.222 | 0.749| 3.321
circle diameter

0.003

Mean width of

-3.346 | 147
entry lane

-0.309| -2.275 | 0.033
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Table 10. Type 3 Accident Model

t
Variable Non-Std. Coefl Csogf-f- t-value | p—value
B Std. Err.| B
(Constant) | 32.452 | 9.242 . 3.511 | 0.002
Number of

3.741 | 1527 | 0.360 | 2.449 | 0.023
approach road

Mean number
of pedestrian | 13.311 | 4.602 | 0.383 | 2.892
crossings

Number of | 515 | 0724 | 0.277 | 2.002 | 0.049
bus stops
Area of 0.011 | 0.002 | 0.745 | 5.027 | 0.000
roundabout
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Table 11. Summary of Model

Adjusted
Rz

Durbin—

R R
Watson

Std. Err. F  |p—value

0.863|0.744| 0.687 | 1998 |13.072| 0.002 | 1.885

o
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Table 12. Type 4 Accident Model

Non-Std. Coeff. S

Variable Coeff. | t-value | p-value
B |Std. Err.| g

(Constant) | -4.813 | 1.873 -2.569 | 0.030

Mean number

3.284 | 0.874 | 0.635 | 3.755
of entry lane

0.005

Number of
circulatory 2880 | 0.895 | 0.544 | 3.217 | 0.011
roadway

4.2.5. ©x| 3 MEXIZ2 Aln2d

A5 p2 o] gho] 0.694E Mo o] tha =
2 HeZ HYriEy, E£3F Durbin-Watson®] 4ol 2
of 7I7t9-B2 eAgte] EYHAE rEsith of& g
AH Heso] BF Fo4F 0.05K #ron=E 4]

2oz 95704 EAMOR folat Ao BAjHr,

o

o

o= UpEhg, of

9ol S7k] Wit AeR A E £ H

> o

=l

Table 13. Summary of Integrated Modeling

Table 15. Comparison of Models

Adjusted
RZ

Durbin—

RZ
R Watson

Std. Err. F  |p—value

0.840(0.705| 0.694 | 14.547 |64.561| 0.000 | 1.768

Table 14. Integrated Accident Model of Roundabout

} Non-Std. Coeff. Sta.
Variable Coeff. | t-value | p—value
B Std. Err. B
(Constant) | -5.710 | 2.432 -2348 | 0.021
Total entering | o5 | 0004 | 1282 | 5637 | 0.000
volume
Cireulatory | 516 | 0.004 | 0.503| 2213 | 0.030

traffic volume

Dummy_commer
cial - residential | 14.166 | 6.471 | 0.234| 2189 | 0.031
area

Dummy_commer|

. 11.453 | 3.758 | 0.189
cial area

3.048 | 0.003

Dummy_natural
green area

-15.955| 8.055 |-0.212| -1.981 | 0.048

L .
el U2 Independent variables
type
Total entering volume, Area of central island,
Type 1 Number of speed hump,
Mean number of entry lane
Tvoe 2 Total entering volume, Inscribed circle diameter,
P Mean width of entry lane
Number of approach road, Mean number of
Type 3 pedestrian crossings, Number of bus stops,
Area of roundabout
Mean number of entry lane,
Type 4 Number of circulatory roadway
Total entering volume, Circulatory traffic volume,
Integrated Dummy_commercial - residential area,
model Dummy_commercial area,
Dummy_natural green area
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