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Roundabout with
• a variable number of lanes
• without lane changes on the circle

WhatWhat isis a a TurboTurbo--RoundaboutRoundabout ? ? 
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WhatWhat isis a a TurboTurbo--RoundaboutRoundabout ? ? 

EntriesEntries
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WhatWhat isis a a TurboTurbo--RoundaboutRoundabout ? ? 

ExitsExits
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WhatWhat isis a a TurboTurbo--RoundaboutRoundabout ? ? 

Typical:

no driver must or should change lanes within the circle

(except for turning, which is not encouraged)
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NetherlandsNetherlands

Bertus Fortuijn
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NetherlandsNetherlands

Maasdijk: Reconstruction of a diamond interchange



7Turbo-roundabout Netherlands

NetherlandsNetherlands
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NetherlandsNetherlands

Turbo-roundabout Netherlands
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NetherlandsNetherlands
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NetherlandsNetherlands

up to 3 lanes
on the circle

-

mentioned in 
the guideline
but not existing
in reality
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NetherlandsNetherlands

Source: CROW
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Guideline:

Turborotondes. CROW 2008

in Dutch language, 71 €

http://www.crow.nl/nl/Publicaties/publicatiedetail?code=257

NetherlandsNetherlands

more than 50 Turbo-roundabouts in Netherlands
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Characteristicts:
• narrow curvature

• curbs on the circle and in the approaches

NetherlandsNetherlands GermanyGermany

Problems with application in Germany:
• curbs impede snow removal for winter service

• risk for motor cyclists

• no curbs on the roadway in Germany
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Types 
according 
to

• ADT

• size

Germany: Germany: TypologyTypology of of roundaboutsroundabouts
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Germany: Germany: StartingStarting PointPoint

• Germany: Restrictive view on larger roundabouts
(larger than single-lane)

• Large total capacities require balanced distribution
of traffic volumes over the approaches and exits

• What to do, if traffic is concentrated
on specific movements?
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• What to do if traffic is concentrated
on specific movements?

large right turn movements : Bypass

Germany: Germany: StartingStarting PointPoint
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• What to do if traffic is concentrated
on specific movements?

large through movements :

Germany: Germany: StartingStarting PointPoint
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State:
Baden-Württemberg

80 000 Inhabitants

Spa (hot springs)

Black Forest

BadenBaden--BadenBaden

France

Swiss

Austria

Germany: 1st Turbo in BadenGermany: 1st Turbo in Baden--BadenBaden
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BadenBaden--badenbaden : : locallocal situationsituation

to motorway A5

to city of Baden-Baden ⇒

Cité: French housing area

French baracks
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StartingStarting Point : Point : traffictraffic volumesvolumes

to city of Baden-Baden

to motorway A5 

ADT:ADT:
31000 veh/d31000 veh/d
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Cité: French housing area

French army baracks

Problem : Problem : newnew interchangeinterchange

TrafficTraffic engineeringengineering: best : best solutionsolution::
grade grade separatedseparated diamonddiamond interchangeinterchange

ArchitectsArchitects: best : best solutionsolution::
RoundaboutRoundabout
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Solution : Solution : TurboTurbo--roundaboutroundabout

addition of lanes
at the inner side

of the circle
lane drop at the exit

RAIL Roundabout with Addition of Inner Lanes



23

Bridge for
pedestrians and 
bicycles

to city of Baden-Baden

to motorway A5 

TurboTurbo--roundaboutroundabout BadenBaden--BadenBaden
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TurboTurbo--roundaboutroundabout BadenBaden--BadenBaden
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Baden-Baden
opened May 2006

≈ 30 000 veh/d

TurboTurbo--roundaboutroundabout BadenBaden--BadenBaden
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TurboTurbo--RoundaboutRoundabout BadenBaden--BadenBaden

• no kerbs within the circle
• no pedestrians or cyclists (are on a bridge)
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• no kerbs within the circle
• no pedestrians or cyclists (are on a bridge)

TurboTurbo--RoundaboutRoundabout BadenBaden--BadenBaden



28

• no kerbs within the circle
• no pedestrians or cyclists (are on a bridge)

TurboTurbo--RoundaboutRoundabout BadenBaden--BadenBaden



29

TurboTurbo--RoundaboutRoundabout BadenBaden--BadenBaden
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TurboTurbo--RoundaboutRoundabout BadenBaden--BadenBaden

4 periods of observation, 
each 2 * 3 hours
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60 %40 %77 %23 %Exit

61 %39 %76 %24 %Entry

right laneleft laneright laneleft lane

B 500 from East to West 
(from city centre heading to 

freeway A 5)

B 500 from West to East
(coming from freeway A 5 
heading to city centre) 

UtilisationUtilisation of of laneslanes

24%

76% 39% 61%
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UtilisationUtilisation of of laneslanes

left
left

right right
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UtilisationUtilisation of of laneslanes
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Illegal crossing of lane markingsIllegal crossing of lane markings
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Illegal crossing of lane markingsIllegal crossing of lane markings
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Illegal crossing of lane markingsIllegal crossing of lane markings



3700 - 3yellow
31 - 5blue

1 - 201 - 7green
6 - 188 - 12red

Westbound 
traffic

Eastbound 
traffic

violators  [%]

Type

Illegal crossing of lane markings at the 2Illegal crossing of lane markings at the 2--lane exitslane exits
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• Turbo-Roundabout: Capacity for each entry-lane

TurboTurbo--roundaboutroundabout entryentry capacitycapacity
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G = capacity for one entry lane [pcu/h]
qk = circulating traffic [pcu/h]
qe = Verkehrsstärke in der Zufahrt [pcu/h]
tc = critical headway  [s]
tf = follow-up time [s]
tmin = minimum gap on the circle [s]
n = number of circulating lanes 

to be crossed or entered [-]

G=qe,max

qk
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Critical headways and followCritical headways and follow--up timesup times

2,02,74,5right lane5

1,92,64,0left lane4

IN4

2,02,84,3single lane3

IN3

1,92,54,5single lane2

IN2

1,92,54,5left and right lane1

IN1

Min. gap on 
the circle

t0 [s]

follow-up
time 

tf [s]

critical
headway

tc [s]
entry type
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Calculation of capacity and quality of serviceCalculation of capacity and quality of service

KREISELKREISEL

http://www.bpshttp://www.bps--verkehr.de/html/kreisel.htmlverkehr.de/html/kreisel.html
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More TurboMore Turbo--roundabouts in Germanyroundabouts in Germany

MarkdorfMarkdorf
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More TurboMore Turbo--roundabouts in Germanyroundabouts in Germany

ZweibrueckenZweibruecken
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More TurboMore Turbo--roundabouts in Germanyroundabouts in Germany

ZweibrueckenZweibruecken
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More TurboMore Turbo--roundabouts in Germanyroundabouts in Germany

ZweibrueckenZweibruecken
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More TurboMore Turbo--roundabouts in Germanyroundabouts in Germany

ZweibrueckenZweibruecken
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More TurboMore Turbo--roundabouts in Germanyroundabouts in Germany

Typical designTypical design
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TurboTurbo--roundaboutroundabout: : geometricgeometric designdesign

Baden-Baden

NL-Design staggered centres circular lanes
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Accident cost rates (Accident cost rates (UKR in UKR in €€/1000 veh/1000 veh))

0 2 4 6 8 10 12 14

single lane urban

single lane rural

turbo

2-lane, no marking

Accident cost rate
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ConclusionsConclusions

• Idea is based on the policy to avoid large roundabouts
• Turbo-roundabout works
• is capable to treat large volumes of through-traffic 

under lower demand on the side approaches
• no cyclists not pedestrians should be allowed
• no severe accidents – low accident-cost-rates

• Turbo-roundabouts offer the potential 
to combine high safety with larger capacities

• Turbo will, however, not compete above 40 000 veh/day.
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some impressions from Badensome impressions from Baden--BadenBaden
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Thank you for your attentionThank you for your attention



54


