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Abstract

This study dealt with the critical gap of roundabouts in Korea. The objective was to develop a model to derive
critical gaps by analyzing gap acceptance patterns. In this context, the present study had a particular emphasis on
collecting the data for accepted or rejected gaps. The main contributions of the study were as follows. First,
accepted or rejected gaps were counted and measured through video frame analysis on the traffic patterns of 20
roundabouts in Korea. Based on the data, a gap acceptance model, guaranteeing the statistical significant in their
parameters, was developed in the framework of the Logit model. Second, the critical gap calculated from the
developed model was evaluated to be 2.584 seconds as a whole. Also, the critical gap in urban areas was
estimated to be 2.744 seconds, whilst the critical gap in rural areas was estimated to be 2.416 seconds. Finally,
critical gaps of roundabout in Korea were found to be smaller than those in foreign countries by about 1.5~2.5

seconds.
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<Table 1> Survey Location
No. of No. of Traffi
No. Name of Intersection Approaching | Circulatory Vr]a ¢
Lane (Max.)| Roadway orume
1 | City Hall Rotary, Donghae 3 1 1,395
9 Hwachundaekyo Rotary, 1 3 745
Hwachun
3 | Ohsan Rotary, Chungwon 1 1 816
4 Seopyeong Rotary, 1 1 662
Chungwon
5 | Wondong Rotary, Jinchun 2 2 801
6 1-Ho Plaza Rotary, 9 3 2,157
Seosan
7 | Dongsan Rotary, Nonsan 1 1 1,149
8 | City Hall Rotary, Kimje 2 2 1,263
9 | Police Office Rotary, Kimje 2 2 1,014
10 Juksang Rotary, Muju 1 1 77
1 Ra]etongmogn Rotary, 1 1 143
Muju
12| Wolkok Rotary, Gochang 2 2 418
13| Namkwang Rotary, Jinan 1 1 256
1 County Office Rotary, 9 3 590
Gurye
15| Kyori Rotary, Hwasun 2 2 515
16 Flower-Hill ‘Rotary, 1 9 1544
Youngju
17 Ohjuk Rotary, Jinju 2 1 1,494
18| Bongkok Rotary, Jinju 3 1 1,905
19 Keumak Rotary, Jeju 1 1 232
20 Seokwangseori Rotary, 1 1 203
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<Table 2> Mean and Variance of Data
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<Table 3> Frequency and Cumulative Distribution of
Accepted and Rejected Gaps

Time Frequency C.u ml‘ﬂatiAve
(sec) Distribution
Accepted | Rejected | Accepted | Rejected
0.5-1.0 0 4 0.000 2.000
1.0-1.5 10 30 3.690 17.000
1.5-2.0 27 55 13.653 44.500
2.0-2.5 49 51 31.734 70.000
2.5-3.0 72 31 58.303 85.500
3.0-3.5 58 12 79.705 91.500
3.5-4.0 24 11 88.561 97.000
4.0-4.5 16 5 94.465 99.500
4.5-5.0 7 1 97.048 100.000
5.0-5.5 4 0 98.524 100.000
5.5-6.0 4 0 100.000 | 100.000
Total 271 200 - -

<Table 4> Gap Models and Critical Gap

Classification Gap Acceptance Rejected Gap
Model Model
a 2.580 -2.146
b 2.89 2.39
R 0.896 0.827
Critical Gap 2.584(sec)

<Table 5> Comparison of Critical Gaps

Classification This study Calculation by
(Logit Model) | model of Ning Wu
Critical gap 2.584(sec) 2.524(sec)
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<Figure 5> Gaps of Roundabout in Korea

<Table 6> Frequency and Cumulative Distribution of
Gaps in Urban Area
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2.5-3.0 41 20 59.664 79.851 <Figure 6> Gaps of Roundabout (Urban/Rural) in Korea
3.0-3.5 30 11 84.874 88.060
3.5-4.0 7 10 90.756 95.522 <Table 8> Gap Models and Critical Gaps of Urban and
4.0-4.5 4 5 94.118 99.254 Rural Roundabouts
4.5-5.0 2 95.798 | 100.000 Classification Urban Area Rural Area
5.0-5.5 3 0 98.319 100.000 Accepted | Rejected | Accepted | Rejected
5.5-6.0 2 0 100.000 | 100.000 a 2.631 -2.064 2.601 -2.767
Total 119 134 - - 2.92 2.52 2.86 2.00
R’ 0.861 0.819 0.837 0.804
Critical Gap 2.744(sec) 2.416(sec)

<Table 7> Frequency and Cumulative Distribution of
Gaps in Rural Area

Time Frequency C.u ml‘ﬂatiAve
(sec) Distribution
Accepted | Rejected | Accepted | Rejected
0.5-1.0 0 0 0.000 0.000
1.0-1.5 8 14 5.263 21.212
1.5-2.0 18 21 17.105 53.030
2.0-2.5 30 18 36.842 80.303
2.5-3.0 31 11 57.237 96.970
3.0-3.5 28 1 75.658 98.485
3.54.0 17 1 86.842 | 100.000
4.0-4.5 12 0 94.737 | 100.000
4.5-5.0 5 0 98.026 | 100.000
5.0-5.5 0 98.684 | 100.000
5.5-6.0 2 0 100.000 | 100.000
Total 152 66 - -
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<Table 9> Comparison of Critical Gaps

Classification Critical Gap(sec)
1-lane 2-lane
HCM 4.1~4.6 -
Germany 4.4 4.4
NCHRP 3-65 4.2~5.9 4.2~55
California 4.5~5.3 4.4~51
China (Cheng Jie) 4.1~5.4
Guo Ruijun 2.70
Total 2.584(sec)
This Study 2.T44(sec) | 2.416(sec)
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