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Abstract

Recently, many studies have been undertaken regarding the of introduction at roundabout in Korea. The studies related
to roundabout capacity, however, is insufficient. Thus, the goa of this study is to develop a capacity model based on real
data. The main results are as follows. First, roundabout capacity in Korea was andyzed using HCM capacity model based
on critica gap and following time estimated by Probit model. Entry capacity in Koreawas evaluated to be similar to that of
the U.S in the case of low circulating flow(@.), but higher in the case of high circulating flow(Q.). Second, the basic
capacity models in Korea were newly devel oped based on red traffic data. Third, models that consider geometric structure
were developed based on the basic models. Findly, al of the developed models mentioned above were analyzed to be
statistically significant.
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Table 1. Summary of differences with previous studies
Jeon et al. Ko et al.

Type (2003) (2000) This study
Analysis Simulation  Real data Real data
method Analytical  Empirical models
models
No. of = 4 16
roundabouts
Type  KHCM(2013) HCM(2000) HCM(2010) This study
Analysis  Analytical ~ Empirical Empirical Empirical
method ~ models models models models
Variables  Entry Entry Conflict flow Circulating
capacity, capacity, flow and
minimum  conflict geometry
headway  flow, critical structure
etc. (7 gap,
variables)  follow-up
time
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Figure 1. Definition of accepted and rejected gaps
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Table 2. Data collection
Rounda Traffic Mean of Mean of aralat Circulato A Ent;\y A EXII\
No Intersection Name bout  volume acceptan rejected lane nﬁ?r:ggf Yggaege nn?r:ggf Tg;aege
tpe  (eh/h) cegap  gap width diameter of lane width of lane width
1 Donghae City Hall Rotary 2 1,395 2.72 2.53 12.0 58 25 35 25 35
2 Hwacheon Bridge 5-leg 1 745 333 2.55 15.0 69 1 33 1 33
Intersection
3 Oksan Geumjeong 1st 1 816 2.17 1.76 7.0 34 1 3.92 133 35
Apartments
4 Gangyai Seopyeong Intersection 1 662 3.45 2.38 40 34 1 339 1 335
5  Wondong Intersection 2 801 2.19 1.7 7.0 29 1.5 5.38 15 3.63
6  Plaza No.1 Rotary 1 2,157 2.91 2.62 12.0 43 1 3.18 1 3.18
7 Dongsan 4-leg Intersection 2 1,149 3.23 2.94 8.0 41 15 3.75 15 3.88
8  Gimje CityHall 5-leg 2 1,263 3.14 2.57 8.0 38 1.8 3.35 18 3.35
Intersection
9  Gimje Police Station 5-leg 2 1,014 283 2.24 9.0 42 14 35 14 345
Intersection
10 Wolgok 3-leg Intersection 2 418 3.06 2.19 75 45 2 3.25 2 3.16
11 Jinan Rotary 1 256 3.09 1.56 6.0 29 1 3.42 1 342
12 County Office Rotary 2 590 2.75 1.86 10.0 40 1.2 3.25 12 3.55
13 Gyo-ri 4-leg Intersection 1 515 2.65 1.76 9.0 30 1 431 1 431
14 Kkotdongsan Rotary 1 1,544 2.65 1.82 9.5 43 1 3.75 133 3.21
15  Ojuk Plaza 4-leg Intersection 2 1,494 2.96 1.94 8.5 50 1.75 3.81 1.75 3.88
16 Bonggok Plaza 4-leg 2 1,905 294 2.26 9.0 54 2.25 3.56 2.25 3.56
Intersection
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Table 3. Frequency and cumulative distribution of acceptance
and rejected gap

Frequency Cumulative distribution
i) Acceptance  Rejected  Acceptance  Rejected
gap gap gap gap

0.5-1.0 - 4 - 1.951
1.0-1.5 10 31 3.690 17.073
1.5-2.0 27 55 13.653 43,902
2.0-25 49 46 31.734 66.341
2.5-3.0 72 28 58.302 80.000
3.0-35 58 12 79.704 85.853
3.5-4.0 24 1 88.560 91.219
4.0-45 16 8 94.464 95.121
45-5.0 7 2 97.047 96.097
5.0-5.5 3 3 98.154 97.561
5.5-6.0 5 5 100 100
Total 271 205 - =
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Table 4. Critical gap of 1- and 2-lane
1-lane roundabout 2-lane roundabout

Classification Acceptance Rejected Acceptance  Rejected
gap model gap model gap model gap model

a 3.254 -2.108 2512 -2.660
b 287 240 2.90 234
R”? 0.924 0.770 0.830 0.838
Critical 2.685 2611
gap(sec.)

Table 5. Comparison of critical gap

Critical gap(sec.)

Classification

1-lane 2-lane
U.S.A.(HCM 2000) 4.1-46 -
Germany 44 44
NCHRP 3-65 42-59 42-55
California 45-53 44-51
China(Cheng lie) 41-54
Guo Ruijun study 2.70
1-lane and 2-lane 2.685 2611

Source : KIM et al,, 2012, A Critical Gap Model for Roundabouts in Korea,
p.99
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Table 6. Calibration of following time in Korea

No.of roundabout No.of sample Following time(sec.)
16 560 3.28

Table 7. Comparison of roundabout capacity using HCM

Circulating Circulating
flow Korea  HCM flow Korea  HCM
(pcph) (pcph)
0 1,097 1,124 1,100 929 653
100 1,082 1,072 1,200 914 620
200 1,066 1,020 1,300 899 590
300 1,051 972 1,400 884 561
400 1,035 925 1,500 870 533
500 1,020 880 1,600 855 506
600 1,005 838 1,700 840 481
700 989 797 1,800 826 457
800 974 759 1,900 812 434
900 959 722 2,000 798 412
1,000 944 686 -
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Figure 2. Traffic volume data of capacity level at 1-lane
roundabout
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Table 8. Goodness of fit of capacity model at the 1-lane
roundabout

. Stan.
Model R R? Adj. Rr? error
Negative 0.836 0.699 0.676 0.215
exponential
linear 0.814 0.663 0.637 227.76
regression
quadratic 0.882 0.778 0.732 186.33
cubic 0.897 0.804 0.751 182.62
Table 9. Basic capacity model of 1-lane roundabout
... .. Non-standardized 2ladar!
Classificati coeff. zed ' S
on coeff,
B Std. error  Beta
Ln 7.234171 0.091658 - 78.92608 8.09E-19
(constant)

Circulating -0.00095 0.000172 -0.83608 -5.49482 0.000103
flow

Model Q, = 1385.99¢ e

#3gol 778 FasAL B Z7kke S} et
syngon AP 2t Aoz BRH

242 IRTAZE AP/t £ 245 RYoR
$9BY eIt mE 0.774017, 44} 83
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Figure 4. Graph of capacity model at 1-lane roundabout

Table 10. Goodness of fit of capacity model at the 2-lane roun-
dabout

. Stan.

Model R R? Adj. R? error
Negative 0.880 0.774 0.763 0.109
exponential
linear regression 0.850 0.722 0.708 205.1
quadratic 0.882 0.778 0.757 195.2
cubic 0.882 0.778 0.745 199.9
Table 11. Basic capacity model of 2-lane roundabout

Non-standardized  Standardized
Classification coeff. Coeff, t  p-value
B Std. error Beta

Ln 7.76495 0.039235 - 197.9084 2.94E-37
(constant)
Circulating -0.00049 5.64E-05 -0.87952 -8.66926 1.52E-08
flow
Model Q. = 2356.54¢ "0
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Table 12. Descriptive statistic of geometric variables at the
1-lane roundabout

Classification N Min Max Mean St_an_.
deviation
Lane Width 15 3 5 3 0.5
Entry Width 15 4 6.5 6 0.7
Entry Angle 15 3 22 19 5.2
Entry Path 15 2.7 28 19 16

Radius

Table 13. Capacity model of 1-lane roundabout considering
geometric variables

) Standard
Model R R? Adj. Rr* error
1-lane
0911742  0.831274  0.763783  0.183861
roundabout
Non-standardized Stz?ndar
e dized
Classification coeff. coeff. p-value
B Std. error  Beta
Constant 3.87367 1.59823 - 242372 0.03583
Circulating -0.0007 0.00016 -0.6928 -4.6359 0.00092
flow(@Q,)
Lane 0.53700 0.29499 0.73304 1.82038 0.09871
Width(Z 1)
Entry 0.05922  0.02903 0.81667 2.03963 0.06869
Angle(£4)
Entry Path 0.02022  0.00772 0.40698 2.61897 0.02564
Radius(ZPR)
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Table 14. Descriptive statistic of geometric variables at the
2-lane roundabout

Development of Capacity Models Based on the Travel Characteristics at Roundabout

Table 15. Capacity model of 2-lane roundabout considering
geometric variables

Classification N Min Max  Mean Stan. deviation

Lane Width 24 3 3.75 34 0.3
Entry Width 24 7 " 78 1.0
Entry Angle 24 2 29 218 9.4
Entry Path 24 115 208 57.9 53.2
Radius
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, L Standard
Model R R? Adj. R? error
2-lane 0.899757  0.809563  0.791426  0.102183
roundabout
Non-standardized Sta}ndard
Classification coeff. lzed t p-value
coeff.
B Std. error  Beta
Constant 7.65885  0.06474 - 118294 3.8E-31
circulating -0.0005 6.45E-05 -1.0113 -8.7215 2.01E-0
flow(@.) 8
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