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A Study on the Estimation of Design Service Traffic Volume for Turbo Roundabout
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ABSTRACT

It is generally known that a two-lane roundabout has some problems in safety such as increasing
conflicts, typically merging and diverging conflicts and conflicts between entering traffic and exiting
as well as turning traffic. To solve these problems, a turbo-roundabout had been developed and has
successfully brought safer and more efficient operation in other countries. In this study, micro
simulations using VISSIM were conducted to investigate the maximum value of service traffic
volume. It was found that operation of turbo-roundabouts was influenced by traffic volume for each
turning traffic, and the maximum values of traffic volume were values between 2,400 and 2,800
vehicles per hour as rates of traffic volume for each turning traffic. Typically, turbo-roundabouts have
limited to operate in conditions with more than 30% for left-turning traffic volume.
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<Table 1> Types and Characteristics of Netherland Turbo Roundabouts

Type leg Majpc‘)fproa&nor Mai)(:panul\j[t:nor Capacity(pcu/h) Characteristic

Basic 4 2 2 2 1 3,500 A basic type

Egg 4 2 1 2 1 2,800 Low traffic volume

Knee 4 2 1-2 2 1-2 3,500 High right turnning traffic volume
Spiral 4 3 2 2 2 4,000 High traffic volume

Rotor 4 3 3 2 2 4,500 Signalized operation

Streched-knee 3 2 2 2 1 3,800 High through traffic volume

Star 3 3 3 2 2 5,500 High traffic volume

Capacity ° 9/ Capacity
2800 pewh A j \ 3500 pcwh

| Ccapacity —
| 4500 pouh R
o) —=
- \§ (%;//—/_A._
3 T
" f, Tmnslalzlg‘;um
! 1, \1 '!
<Rotor> <Stretched-knee> <Star>

<Fig. 1> Types of Nedtherland turbo roundabouts
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WEF T2 wet dAZ oM NEuAzRT YAE S uatze] AAAZte] B A om, A
T2 M BE IHuaEe] AAAREE IHduAZET Foktka EAE vk dthRaffacle and
Federico, 2010). n2F2 A nE7Fo] A7FE 3,00001~3,500t) & 2381A] &= 3+ 1A2E SHux=Ze) 2
A2y JHAuAR, AETuAE Fol Hl§) 4Fe E&84E AFT 5 JTH(Raffaele and Federico, 2010). Y
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<Table 2> A summary of the Literation Review Results

Authors Method Authors Method
Analysis of Roundabout Effects using . Analysis of Turbo Roundabout Effects using
Lee et al.(2013) SIDRA Luiset et al.(2014) AMSUN
LIM and Engelsman and | Analysis of Turbo Roundabout Effects using
Choi(2018) Uken(2007) Quick-scan model

Analysis of Turbo Roundabout Effects

. Lee and You(2013) Analysis of Roundabout Application
using VISSIM

LIM and Park(2016)
Yang et al.(2019)

~ Joe(2018) Study Circular Intersection Designs
Fortuijn(2009)
TOMAZ et al. | Analysis of. Turbo Roundabout Effects Elibieta(2015)
(2010) using VISSIM(3.20) Study safety turbo roundabout
Raffaele and Analysis of Turbo Roundabout Effects Raffaele and o ¥
Federico(2010) using Kreisel Marco(2015)
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(a) A Turbo Roundabout (b) A 2-lane Roundabout

<Fig. 2> The Analyzed VISSIM Networks for the intersections
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volume(Major1:6:3, Minor1:8:1) volume(Major1:6:3, Minor2:7:1) volume(Major1:6:3, Minor3:6:1)
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<Fig. 9> Delay for three interse <Fig. 10> Delay for three interse <Fig. 11> Delay for three interse
ction types as increases of traffic ction types as increases of traffic  ction types as increases of traffic
volume(Major1:8:1, Minor1:8:1) volume Major1:8:1, Minor2:7:1) volume Major1:8:1, Minor3:6:1)
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<Fig. 15> Delay for three interse <Fig. 16> Delay for three interse <Fig. 17> Delay for three interse
ction types as increases of traffic ction types as increases of traffic ction types as increases of traffic
volume(Major2:6:2, Minor1:8:1) volume(Major2:6:2, Minor2:7:1) volume(Major2:6:2, Minor3:6:1)
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EZ Yo7l 202 R Fth(<Fig. 18>, <Fig. 19>, <Fig. 20>).
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<Fig. 18> TR increases of traffic <Fig. 19> TR increases of traffic <Fig. 20> TR increases of traffic
volume(Major2:6:2, Minor1:8:1) volume(Major2:6:2, Minor2:7:1) volume(Major2:6:2, Minor3:6:1)
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30>, <Fig. 31>, <Fig. 32>).
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6) AlLi2|2 #6

AUl L #eol e FEZO e wEHF HES 36ILTRE 1At F 2| Ul u5F &
o he BEF FEE AV £89 A2 AAANKER) S BASAT AL # % Atel e #sel vl
d FEZ AZ FAuEe] w7] Wil IduAE FF2 AA O =2 AR HoHTH<Fg 33>,
<Fig. 34>, <Fig. 35>).
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volume(Major3:6:1, Minor1:8:1) volume(Major3:6:1, Minor2:7:1) volume(Major3:6:1, Minor3:6:1)
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45 A oh(<Fig.36 >, <Fig. 37>, <Fig. 38>).
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<Table 3> Delay change by traffic volume increase

Main Approach

Tra

ffic vol 1:6:3 1:8:1 2:6:2 2:7:1 3:5:2 3:6:1
e Minor Approach

(veh/h)

1:8:1|2:7:1| 3:6:1 | 1:8:1 | 2:7:1 | 3:6:1 | 1:8:1 | 2:7:1 | 3:6:1 | 1:8:1 | 2:7:1 | 3:6:1 | 1:8:1 | 2:7:1 | 3:6:1 | 1:8:1 | 2:7:1 | 3:6:1
2,000 | 104|103 |103| 105|104 | 105 | 11.5 | 115|116 | 120 | 11.7 | 119 | 134 | 134 | 134 | 142 | 139 | 142
2,400 | 154 | 157 | 159|160 | 16.6 | 19.0 | 183 | 183 | 20.2 | 19.6 | 20.7 | 22.8 | 25.0 | 24.4 | 25.4 | 30.4 | 29.8 | 309
2,500 | 17.7 | 183 | 183 | 19.1 | 21.3 | 23.9 | 224 | 22.6 | 24.8 | 234 | 252 | 27.2 | 32.3 | 31.5 | 31.5 | 44.1 | 38.7 | 423
2,600 |21.2|21.7(223|23.0|24.6|32.7(261 270|279 |274|280 |333]|47.1|44.7 |42.1|674 |70.5 | 60.8
2,650 |232 (231257273 (312|365 274|312 308|303 |314|380|545|556 575|962 |83.1| 74.0
2,700 | 257 262|293 |320|349 |42.1|31.3|34.1 385 325|377 |424 | 743 | 664 | 69.5 |109.3|104.4| 97.0
2,750 (272|278 332|344 |384|50.1 357|382 |43.1|382|43.6 485|853 |87.1|874 |1339/118.2| 1183
2,800 |31.2|33.0|40.7 | 392|468 | 57.7 | 40.8 | 45.8 | 49.1 | 42.7 | 51.1 | 55.6 |105.0|101.0| 99.8 |145.7|146.2| 139.0
2,850 | 41.1 | 39.1 | 46.1 | 42.7 | 58.0 | 67.2 | 50.4 | 54.5 | 63.2 | 53.5 | 61.9 | 66.6 |131.1|126.7|122.4|169.9|171.7| 165.1
2,900 [44.2|447 541|502 |62.1|73.0|604 | 656|704 | 624 | 64.7 | 76.6 |149.8|146.1|138.3|196.2|192.1| 187.2
2950 | 489|523 |60.8 |58.6 669 810|734 |79.7 857|748 | 79.8 | 87.7 |178.9|168.1|176.0|220.1|216.0| 214.1
3,000 |59.8|60.8 656|639 |78.0|90.2|86.0 |98.0|99.7 | 885 |97.8 [100.2|198.1|189.6|187.9|245.3|244.7 | 236.2
3,200 [100.8|104.7100.0|104.8 | 118.8|125.7|158.3 | 153.7 | 168.8 | 105.7|109.2 | 187.5|296.9 | 288.2 | 292.1 | 330.9 | 342.6 | 347.2
3,600 |267.8(247.8(231.0{219.8|216.7|205.8 |315.1|298.5|306.0|386.4 |374.1 |343.2|453.7|444.7 | 444.5 | 497.0 | 502.7 | 503.6
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