Journal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)

Vol. 38, No. 6: 925-932/ December, 2018 ISSN 2287-934X (Online)
DOI: https://doi.org/10.12652/Ksce.2018.38.6.0925 www.kscejournal.or.kr
Transportation Engineering 3o

{51 QMR M| BN

x * X O|%%
FITORE T

Lim, Chang-Sik*, Choi, Yang-Won**

oe

Effectiveness Analysis of Installation of Turbo Roundabouts

ABSTRACT

This study deals with Turbo-Roundabout of Special-Roundabouts. Recently, many rotary intersections are being constructed in Korea,
but the effect of the rotary intersection depends on the total entrance traffic volume and the area of the paper. The purpose of this study
is to analyze the operation and accident reduction effect of turning traffic signal intersection with small traffic volume into turbo - type
turning intersection. The main results are as follows. First, when the traffic volume of the main road is high, the traffic volume of the
subway is less than 10 ~ 15%, or when the left turn ratio is less than 30%, it is improved when switching to the turbo type turn
intersection instead of the first turn type and second turn type turn intersection Was analyzed. Second, it is considered that turbo type
rotary intersection is more effective than first - type rotary intersection, and it is more effective in increasing road capacity because the
area of paper is smaller than that of second - order rotary intersection. Third, the number of traffic accidents decreased by 45.9% and
the number of injured persons decreased by 76.5% after the conversion of the turnover type turnover to turbo type. 100%), the number
of car accidents was 0.3, and the number of casualties was 0 (100%). Finally, the positive evaluation of the user satisfaction survey
showed that the improvement in safety, accessibility, and convenience was improved by 60.4%, which was improved by 16.4% to 76.8%
after the conversion to the turbo type turnover.
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Fig. 4. Geometric Structure of Turbo Roundabout
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Fig. 5. An Example (3-Leg & 4-Leg Intersection Site View)
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Table 1. Scenarios for Analysis

[Condition 1] [Condition 2] [Condition 3] [Condition 4]
Type of Roundabout Total Traffic Volume (pcph) Directional Ratio (%) Measure of Effectiveness
1-lane type Roundabout 400-6.000 Left-turn (10%) Average Delay
3 Leg Turbo Roundabout [maj(’)r] 10:80:10 per Vehicle
2-lane type Roundabout 85~90 Left-turn (20%) (sec/veh)
1-lane type Roundabout - 20:60:20
[miner] Number of
4 Leg Turbo Roundabout 1015 Left-turn (30%) Conflicts
2-lane type Roundabout 30:40:30

Table 2. Result of Analysis (Left-turn 30% of Roundabout)

Total Average delay per vehicle (sec/veh) Number of conflict
Traffic 3 Leg-Intersection 4 Leg-Intersection 3 Leg-Intersection 4 Leg-Intersection
Volume| Roundabout Roundabout | Roundabout Roundabout | Roundabout Roundabout | Roundabout Roundabout
(30%) |(1-1ane type)| """ | 2-Tane type) | (1-tane type)| "0 | (2-lane type) | (1-lane type)| 0 | (2-lane type) | (1-lane type)| " | (2-lane type)
400 34 32 33 8.4 8.0 7.6 6 5 4 45 13 20
800 5.1 3.9 4.1 9.0 8.7 8.6 18 13 25 100 33 41
1,200 5.4 4.0 4.5 10.3 9.0 9.0 63 49 59 213 74 78
1,600 6.7 4.8 4.7 13.9 10.2 9.6 105 82 109 447 127 135
2,000 10.9 5.8 6.0 21.9 12.0 11.4 172 114 171 761 196 196
2,400 38.1 6.0 6.9 83.9 13.1 12.6 279 200 228 1,281 322 286
2,800 99.6 7.6 8.1 101.4 14.2 13.5 365 289 359 1,442 396 378
3,200 126.8 10.4 11.7 132.9 20.0 18.0 403 383 482 1,795 515 511
3,600 151.5 13.0 18.5 150.2 372 51.3 422 534 660 1,879 643 757
4,000 172.0 38.1 56.6 152.0 63.2 614 599 833 912 1,913 848 818
4,400 180.0 75.2 98.9 156.1 70.5 65.2 666 895 1,043 1,947 1,010 920
4,800 180.5 88.6 116.8 167.3 84.2 71.1 636 1,020 1,112 1,949 1,074 1,035
5,200 181.9 90.8 1242 171.0 90.4 85.0 725 1,127 1,136 1,951 1,077 1,078
5,600 184.9 95.1 126.2 183.1 96.3 93.4 797 1,233 1,184 2,048 1,186 1,142
6,000 186.3 106.4 131.1 188.0 102.8 98.6 804 1,282 1,194 2,107 1,190 1,158
Table 3. Type of Conflict (Left-turn 30% of Roundabout)
3 Leg-Intersection Type 4 Leg-Intersection Type
Classification Roundabout Roundabout Roundabout Roundabout
(1-lane type) Turbo (2-lane type) (1-lane type) Turbo (2-lane type)
Crossing 23.7 35.0 19.9 4.0 36.6 152
Rear-end 37.8 30.9 50.6 81.3 37.1 54.2
Lane-change 35.8 34.1 29.5 14.7 26.3 30.6
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