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WhatWhat’’s new?s new?

Alberta Transportation has approved and published Alberta Transportation has approved and published 
a new Design Bulletin (# 68, May 2010) titled a new Design Bulletin (# 68, May 2010) titled 
““Roundabout Design Guidelines on Provincial Roundabout Design Guidelines on Provincial 
HighwaysHighways””

Roundabouts are the Roundabouts are the first optionfirst option when a when a 
greater degree of traffic control than 2 way stop greater degree of traffic control than 2 way stop 
control is required. control is required. 



QuestionQuestion

How many roundabouts are built in France How many roundabouts are built in France 
every year?every year?

Answer : LaterAnswer : Later……....



ROUNDABOUTS ROUNDABOUTS -- September 29, 2010 in September 29, 2010 in 
CalgaryCalgary

course by Ccourse by C--TEP (Phil Demosthenes)TEP (Phil Demosthenes)
Roundabout Types and UsesRoundabout Types and Uses··

Geometric Design (The new Alberta Transportation Design Geometric Design (The new Alberta Transportation Design 
PracticePractice will be covered)will be covered)··

Capacity AnalysisCapacity Analysis··
Traffic OperationsTraffic Operations··
Multimodal AspectsMultimodal Aspects··
SafetySafety··
System ConsiderationsSystem Considerations··
Accommodating the needs of Pedestrians, Bicyclists, Emergency Accommodating the needs of Pedestrians, Bicyclists, Emergency 

Response Vehicles and TrucksResponse Vehicles and Trucks··
Best Practices and Lessons Learned from Prior Design Best Practices and Lessons Learned from Prior Design 

ExperiencesExperiences··
Fixing Problem RoundaboutsFixing Problem Roundabouts



Roundabout Myths Roundabout Myths 

1.1.Roundabouts cause more crashes than the Roundabouts cause more crashes than the 
stop signs or signals they replace.stop signs or signals they replace.
2. 2. Roundabouts cause longer commutes.Roundabouts cause longer commutes.
3. 3. The public will never accept roundabouts.The public will never accept roundabouts.
4. 4. Roundabouts are difficult to maneuver.Roundabouts are difficult to maneuver.
5. 5. Roundabouts cost more.Roundabouts cost more.
6. 6. Roundabouts are not good for pedestrians Roundabouts are not good for pedestrians 
and bicyclists.and bicyclists.

See: Alaskaroundabouts.com



Why? Why? –– see Alberta Traffic Collisionssee Alberta Traffic Collisions

For Safety For Safety –– see 2008 collision data for example:see 2008 collision data for example:
# of reported collisions = 158,055# of reported collisions = 158,055
# of injuries = 22,016 (16,153 crashes)# of injuries = 22,016 (16,153 crashes)
# of fatalities = 410 (375 crashes)# of fatalities = 410 (375 crashes)
# of property damage only crashes = 141,527.# of property damage only crashes = 141,527.

Alberta Traffic Safety Plan –
Goal 1 : Reduce serious collisions by 30%.



How many are rural / urban?How many are rural / urban?

357512772298Grand Total

24929691523PROPERTY DAMAGE ONLY

823283540MINOR

19718179MAJOR

63756FATAL

Grand TotalurbanruralCOLLISION_SEVERITY

Number of non animal collision at 
INTERSECTIONS in 2008 *

* Alberta Highway Data only, 80% of crashes are non-highway.



How many are rural / urban?How many are rural / urban?
Sample figures from 2008.Sample figures from 2008.

15805512830229753Grand Total

14152711596525562
PROPERTY DAMAGE 

ONLY

16153122233930INJURY

375114261FATAL

Grand TotalurbanruralCOLLISION SEVERITY



71531134STRUCK OBJECT
139118183SIDESWIPE SAME DIRECTION
6752951

SIDESWIPE - OPPOSITE 
DIRECTION

4502071526625RIGHT ANGLE
553412117204REAR END

7511PASSING - RIGHT TURN
97662434PASSING - LEFT TURN
413281OTHER

43729996357OFF ROAD RIGHT
22415447185OFF ROAD LEFT
1548252182LEFT TURN - ACROSS PATH
206464HEAD ON
38371BACKING

rural TotalPDOMINORMAJORFATALPRIMARY_EVENT

Highway Intersections Highway Intersections 
CrashesCrashes

What types?



How many are How many are intersectionintersection related?related?

34,38834,38827,77727,777653465347777TotalTotal

328663286626,75926,759606860683939UrbanUrban

15221522101810184664663838RuralRural

totaltotalpdopdoInjuryInjuryFatalFatalYear:Year:
20082008



What is the annual societal cost for What is the annual societal cost for 
intersection collisions in Alberta?intersection collisions in Alberta?

34,38834,38827,77727,777653465347777TotalTotal

328663286626,75926,759606860683939UrbanUrban

15221522101810184664663838RuralRural

totaltotalPdoPdo
X $12,000X $12,000

InjuryInjury
X $100,000X $100,000

FatalFatal
XX $1,345,068$1,345,068

Year:Year:
20082008



What is the annual societal cost for What is the annual societal cost for 
intersection collisions in Alberta?intersection collisions in Alberta?

34,38834,388
= = 
$1,090,294,236.$1,090,294,236.

27,77727,777
= = 
$333.324,000$333.324,000

65346534
= = 
$653,400,000$653,400,000

7777
= = 
$103,570,236$103,570,236

TotalTotal

3286632866
= $980,365,652= $980,365,652

26,75926,759
= = 
$321,108,000$321,108,000

60686068
= = 
$606,800,000$606,800,000

3939
= $52,457,652= $52,457,652

UrbanUrban

15221522
= $109,928,584= $109,928,584

10181018
= $12,216,000= $12,216,000

466466
=$46,600,000=$46,600,000

3838
= $51,112,584= $51,112,584

RuralRural

totaltotalPdoPdo
X $12,000X $12,000

InjuryInjury
X $100,000X $100,000

FatalFatal
XX $1,345,068$1,345,068

Year:Year:
20082008



Safety effects of Roundabouts.Safety effects of Roundabouts.

1. Collision rate reduction = 39%1. Collision rate reduction = 39%
2. Fatal collision reduction = 90%2. Fatal collision reduction = 90%
3. Injury collision reduction = 76%3. Injury collision reduction = 76%
4. Pedestrian Crash reduction = 73%4. Pedestrian Crash reduction = 73%

Sources: Transport Canada, Clearinghouse for Sources: Transport Canada, Clearinghouse for 
CMFsCMFs, Desktop Reference for CRF (FHWA), , Desktop Reference for CRF (FHWA), 
NCHRP 617 (TRB).NCHRP 617 (TRB).



Potential annual Potential annual benefits benefits on Alberta on Alberta 
intersections.intersections.

34,38834,388
=20,977=20,977

27,77727,777
= 19,401= 19,401

65346534
= 1568= 1568

7777
= 7.7= 7.7

TotalTotal

3286632866
= 20,048= 20,048

26,75926,759
= 18,588= 18,588

60686068
= 1456= 1456

3939
= 3.9= 3.9

UrbanUrban

15221522
= 928= 928

10181018
= 812= 812

466466
= 112= 112

3838
= 3.8= 3.8

RuralRural

TotalTotal
39% less39% less

PdoPdo
XX (1 (1 -- .244).244)

InjuryInjury
XX (1(1-- .76).76)

FatalFatal
XX (1(1-- 0.9)0.9)

Year:Year:
20082008

Current collisions (expected collisions)



Potential annual Potential annual benefitsbenefits. . (63%)(63%)

34,38834,388
= $1,090,294,236= $1,090,294,236
= $690 million.= $690 million.

27,77727,777
= $333.324,000= $333.324,000
= $99,997,200= $99,997,200

65346534
= $653,400,000= $653,400,000
= $496,584,000= $496,584,000

7777
= $103,570,236= $103,570,236
= $93,213,212= $93,213,212

TotalTotal

3286632866
= $980,365,652= $980,365,652
= $605 million= $605 million

26,75926,759
= $321,108,000= $321,108,000
= $96,332,400= $96,332,400

60686068
= $606,800,000= $606,800,000
= $461,168,000= $461,168,000

3939
= $52,457,652= $52,457,652
= $47,211,887= $47,211,887

UrbanUrban

15221522
= $109,928,584= $109,928,584
= $85 million= $85 million

10181018
= $12,216,000= $12,216,000
= $3,664,800= $3,664,800

466466
=$46,600,000=$46,600,000
=$35,416,000=$35,416,000

3838
= $51,112,584= $51,112,584
= $46,001,326= $46,001,326

RuralRural

totaltotalPdoPdo 30%30%
X $12,000X $12,000

Injury Injury 76%76%
X $100,000X $100,000

Fatal Fatal 90%90%
XX $1,345,068$1,345,068

Year:Year:
20082008



Project analysisProject analysis

If existing intersection, use multiyear collision record If existing intersection, use multiyear collision record 
for for ““beforebefore”” condition.condition.
If new intersection, use AlbertaIf new intersection, use Alberta’’s current benchmark s current benchmark 
rates and severities as defaults (highways only).rates and severities as defaults (highways only).

73.573.526.026.00.500.500.920.92SignalizedSignalized
65.0765.0732.5832.582.352.350.570.57UnsignalizedUnsignalized
92.2592.257.557.550.200.200.350.35RoundaboutRoundabout
PDO %PDO %Injury %Injury %Fatal %Fatal %Rate/Rate/mvemve**

* Collisions per million vehicles entering.



Presentation OutlinePresentation Outline

Alberta TransportationAlberta Transportation’’s new policys new policy
Public responsePublic response
Safety improvementSafety improvement
Environmental improvementEnvironmental improvement
Aesthetic improvementAesthetic improvement
Capacity analysis Capacity analysis 
Geometric design guidelinesGeometric design guidelines
Traffic control and lightingTraffic control and lighting
RecommendationsRecommendations Hwy 8 and 22

Near Bragg Creek, Alberta.



Recommended PolicyRecommended Policy

Roundabouts shall be considered:Roundabouts shall be considered:
As the first option for intersection designs As the first option for intersection designs 
where a greater degree of traffic control than a where a greater degree of traffic control than a 
twotwo--way stop is required, i.e. signalization or 4way stop is required, i.e. signalization or 4--
way stop.way stop.
On all roadways including high speed (70 km/h On all roadways including high speed (70 km/h 
or greater) corridors. or greater) corridors. 



Recommended Policy (cont)Recommended Policy (cont)
Locations favoured, where: Locations favoured, where: 

Traffic calming: urban and rural boundary; low speed Traffic calming: urban and rural boundary; low speed 
urban areas; high speed roadway intersect lower urban areas; high speed roadway intersect lower 
speed roadways;  ramp terminalsspeed roadways;  ramp terminals
A corridor with a series of consistent intersection A corridor with a series of consistent intersection 
layouts (all roundabouts)layouts (all roundabouts)

(Source: MTJ Engineering, Lake Forest, MN)(Source: MTJ Engineering, Lake Forest, MN)



Recommended Policy (cont)Recommended Policy (cont)

Locations Locations NOT NOT favouredfavoured::
Existing freewaysExisting freeways
Divided highways (identified as future freeways) Divided highways (identified as future freeways) 
and national highways (Posted and national highways (Posted ≥≥ 90km/h), unless 90km/h), unless 
roundabouts are an interim stage and compatible roundabouts are an interim stage and compatible 
with a staging plan (future urban bywith a staging plan (future urban by--pass).pass).
High posted speed on through highways (highly High posted speed on through highways (highly 
desirable and feasible) desirable and feasible) 
Unsuitable geometric conditions Unsuitable geometric conditions 



Recommended Policy (cont)Recommended Policy (cont)

Installation triggered by:Installation triggered by:
To provide a higher To provide a higher 
degree of traffic control degree of traffic control 
(to improve traffic  (to improve traffic  
operations)operations)
A clear economic A clear economic 
benefit based on safety benefit based on safety 
and other considerationsand other considerations
Implementation of a Implementation of a 
traffic calming measuretraffic calming measure

(Source: MTJ Engineering, US 23/Lee Road, Livingston (Source: MTJ Engineering, US 23/Lee Road, Livingston 
County, MI)County, MI)



Recommended Policy (cont)Recommended Policy (cont)

Roundabout shall be evaluated:Roundabout shall be evaluated:
If an intersection warrants a  signal or a 4If an intersection warrants a  signal or a 4--way stop control way stop control 
within 10 years of a proposed projectwithin 10 years of a proposed project
If an existing fourIf an existing four--way stop control or signalized way stop control or signalized 
intersection has operational and safety problems with the intersection has operational and safety problems with the 
current traffic control. current traffic control. 

A rightA right--turn channelized roadway on a roundabout (from turn channelized roadway on a roundabout (from 
public road to public road) may be considered when: public road to public road) may be considered when: 
Heavy right turn volumes and LOS lower than D or special Heavy right turn volumes and LOS lower than D or special 
circumstances.circumstances.



Public ResponsePublic Response
Survey (2002) Kansas, Survey (2002) Kansas, 
Maryland & NevadaMaryland & Nevada

NCHRP Synthesis 264 (1998)NCHRP Synthesis 264 (1998)AttitudeAttitude

Before              Vs.            After      Before            Before              Vs.            After      Before            Vs.            AfterVs.            After

32%32%16%16%32%32%00Very PositiveVery Positive

31%31%15%15%41%41%14%14%PositivePositive

9%9%14%14%27%27%18%18%NeutralNeutral

13%13%14%14%0045%45%NegativeNegative

15%15%41%41%0023%23%Very NegativeVery Negative



Public CommunicationsPublic Communications

1. Driver Handbook (for new drivers) shows 1. Driver Handbook (for new drivers) shows 
how roundabouts work. how roundabouts work. ““YieldYield”” on entry is key on entry is key 
message.message.
2. Alberta Transportation2. Alberta Transportation’’s website has s website has 
educational section on educational section on ““roundabouts in Albertaroundabouts in Alberta””
-- animation for animation for ““how to use roundaboutshow to use roundabouts””
-- pictures, video. Consultants may refer to these pictures, video. Consultants may refer to these 
resources.resources.



Safety ImprovementSafety Improvement

71%71%----Netherlands (1994)Netherlands (1994)

5353--84%84%----Denmark (1996)Denmark (1996)

71%71%----Australia (1995)Australia (1995)

88%88%----France (2002)France (2002)

30%30%6060--87%87%88%88%Germany (2005)Germany (2005)

35%35%76%76%90%90%USA (2007)USA (2007)

TotalTotalInjuriesInjuriesFatalitiesFatalities

Collision ReductionCollision ReductionCountryCountry



Environmental ImprovementEnvironmental Improvement

A Swedish study (2002): roundabouts replaced A Swedish study (2002): roundabouts replaced 
signalized intersections signalized intersections –– CO decreased by 28%, CO decreased by 28%, 
NOx by 21%, fuel consumption by 28%.NOx by 21%, fuel consumption by 28%.
A simulation study (2003) reported: cutting down A simulation study (2003) reported: cutting down 
vehicle emissions.vehicle emissions.
Research in North America (2001): fuel Research in North America (2001): fuel 
consumption and air pollution reduced, CO2 consumption and air pollution reduced, CO2 
significantly cut. significantly cut. 



Aesthetic Improvements Aesthetic Improvements 



Capacity AnalysisCapacity Analysis

North America main reference North America main reference -- Highway Capacity Highway Capacity 
Manual 2000Manual 2000
NCHRP 572 (2002): NCHRP 572 (2002): 

-- Researched 310 roundabouts in the USA over the Researched 310 roundabouts in the USA over the 
last ten yearslast ten years

-- One finding: all existing models overOne finding: all existing models over--predicted predicted 
capacity compared to observations in North capacity compared to observations in North 
AmericaAmerica

-- Recommended new models will be included in Recommended new models will be included in 
Highway Capacity Manual 2010.Highway Capacity Manual 2010.



Capacity Analysis (cont)Capacity Analysis (cont)

SingleSingle--lane roundabout: peak hourly traffic flow   lane roundabout: peak hourly traffic flow   
< 1,100 < 1,100 v/hv/h (circulating plus entering flow at (circulating plus entering flow at 
any leg entry) e.g. up to 25,000 vehicles entering any leg entry) e.g. up to 25,000 vehicles entering 
per day = 9.125 million vehicles entering per day = 9.125 million vehicles entering 
/annum/annum
Predicted collisions:Predicted collisions:
-- Roundabout: 3 crashes per year, 1 injury in 5 Roundabout: 3 crashes per year, 1 injury in 5 
years, 1 fatality every 167 years.years, 1 fatality every 167 years.
-- SignalisedSignalised: 5 crashes per year, 1.6 injuries/year, : 5 crashes per year, 1.6 injuries/year, 
1 fatality 1 fatality everyevery 40 years.40 years.



Capacity Analysis (cont)Capacity Analysis (cont)

DoubleDouble--lane roundabout: peak hourly lane roundabout: peak hourly 
traffic flow   < 1,900 traffic flow   < 1,900 v/hv/h; (circulating plus ; (circulating plus 
entering flow at any leg entry) e.g. up to entering flow at any leg entry) e.g. up to 
45,000 vehicles entering per day.45,000 vehicles entering per day.
Roundabouts may be designed with a Roundabouts may be designed with a 
combination of singlecombination of single--lane and doublelane and double--lane lane 
segmentssegments



Mini - Roundabout



Mini-Roundabout







Single Lane RoundaboutSingle Lane Roundabout



Roundabout in northern France (Urban).Roundabout in northern France (Urban).



Roundabout in Britain? Roundabout in Britain? 
Rural with single light standard.Rural with single light standard.



Grade Separated Roundabout (opened 2009 in Grade Separated Roundabout (opened 2009 in 
Kosovo)Kosovo)



Turnpike DoubleTurnpike Double



Long Combination Long Combination 
Vehicle Routes for Vehicle Routes for 

Alberta.Alberta.
4 Lane 4 Lane –– Turnpike Turnpike 

Double, Triple Trailer Double, Triple Trailer 
Combination.Combination.

2 Lane 2 Lane –– Rocky Mountain Rocky Mountain 
Double.Double.

Refer to AT website.Refer to AT website.



Multilane Roundabout (Missouri, USA)Multilane Roundabout (Missouri, USA)



2 and 1 Lane 2 and 1 Lane 
RoundaboutRoundabout



2 and 1 Roundabout, NY DOT.2 and 1 Roundabout, NY DOT.



3 Leg Roundabout in Michigan, USA.3 Leg Roundabout in Michigan, USA.
-- 2 and 1 lane arrangement.2 and 1 lane arrangement.



Dumbbell Interchange, Indiana, USA.



Capacity Analysis (cont)Capacity Analysis (cont)

Available software:Available software:
-- Based on gap theory: SIDRA, SYNCHRO, Based on gap theory: SIDRA, SYNCHRO, 

VISSIM, PARAMICS, etc.VISSIM, PARAMICS, etc.
-- Based on empirical models: RODEL, ARCADYBased on empirical models: RODEL, ARCADY
-- All overAll over--estimated capacity (NCHRP 572)estimated capacity (NCHRP 572)
-- Field calibration neededField calibration needed
-- Capacity analysis results to be compared to Capacity analysis results to be compared to 

NCHRP 572 formulas.NCHRP 572 formulas.



Geometric Design Geometric Design 

Main References: AT Main References: AT 
Highway Geometric Highway Geometric 
Design Guide; TAC Design Guide; TAC 
Geometric Design Geometric Design 
Guide; FHWA Guide; FHWA 
Roundabout: An Roundabout: An 
Information Guide; Information Guide; 
NCHRP 572: NCHRP 572: 
Roundabouts in the Roundabouts in the 
United States, etc.United States, etc.



2010 FHWA Guide for Roundabouts*2010 FHWA Guide for Roundabouts*

KittlesonKittleson & Associates, Inc. and & Associates, Inc. and TranSystemsTranSystems
Corporation.Corporation.
Kansas Roundabout Guide: A Supplement to Kansas Roundabout Guide: A Supplement to 
FHWAFHWA’’ss Roundabouts: An Informational Roundabouts: An Informational 
Guide. Kansas Department of Transportation, Guide. Kansas Department of Transportation, 
Topeka, KS, October 2003.Topeka, KS, October 2003.

* Not published yet (as of June 2010).* Not published yet (as of June 2010).



Geometric Design (cont)Geometric Design (cont)



Inscribed Circle DiameterInscribed Circle Diameter

Roundabouts: An Informational Guide, FHWA-RD-00-067
Published in 2000.



Excerpted from NCHRP Report 572, Excerpted from NCHRP Report 572, 
““Roundabouts in the United StatesRoundabouts in the United States””, , 

published 2007.published 2007.



Geometric Design (cont)Geometric Design (cont)

PREFERRED ACCEPTABLE







Traffic Control and Lighting (cont)Traffic Control and Lighting (cont)

All roundabouts should be adequately All roundabouts should be adequately 
illuminated.illuminated.
Illumination should be designed in accordance Illumination should be designed in accordance 
with Chapter 11 of the Transportation with Chapter 11 of the Transportation 
Association of Canada Association of Canada ““Guide for the Design of Guide for the Design of 
Roadway LightingRoadway Lighting””..



RecommendationsRecommendations

The guidance as shown here is to be The guidance as shown here is to be 
implemented immediately as per the usual implemented immediately as per the usual 
practice. practice. 
There is no change in Access Management There is no change in Access Management 
practices as a result the use of roundabouts.practices as a result the use of roundabouts.



Answer to Question (next).Answer to Question (next).



Roundabout Practice in FranceRoundabout Practice in France

Before 1984 Before 1984 ““yield to the rightyield to the right”” was the rule.was the rule.
1984, 1984, ““yield on entryyield on entry”” was adopted.was adopted.
By 1997, 15,000 modern roundabouts were in By 1997, 15,000 modern roundabouts were in 
operation.operation.
By 2010, approximately 40,000 roundabouts are By 2010, approximately 40,000 roundabouts are 
in place.in place.
Other countries with many roundabouts: Britain, Other countries with many roundabouts: Britain, 
Germany, (most European countries), South Germany, (most European countries), South 
Africa, Australia, New Zealand, Israel.Africa, Australia, New Zealand, Israel.



Questions?


