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Overview of Today’s Presentation:

• NCHRP Report 1043 Breakdown

• High level roundabout decision making

• Safety and Performance checks

• Characteristics of roundabout types

• Horizontal/Vertical design overview

• Examples of NC Roundabouts
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Main Roundabout Design Resource: NCHRP 1043: Guide for 
Roundabouts
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NCHRP 1043: Guide for Roundabouts Breakdown



Balancing Roundabout Priorities 
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SAFETY OPERATIONS 

COST 



Contextual Design Considerations
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NCHRP 1043 – Guide for Roundabouts Summary

Land Use Influence Project Type Project Context

Rural Roundabout
Urban Roundabout



• Users of a roundabout:
o Pedestrians
o Bicyclists and Micromobility users
o Passenger Cars and Motorcycles
o Large Vehicles/Trucks
o Emergency Vehicles

• Pedestrians and Bicyclists are the most 
vulnerable modes

User Considerations
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NCHRP 1043 – Guide for Roundabouts Summary



General Roundabout Design Goals
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• Providing adequate 
vehicle capacity and lanes

• Maintaining speed 
control and consistency

• Accommodating the 
design-vehicle

• Integrating all modes 
expected

• Natural driving paths

• Maintaining proper 
sightlines

• Holding to driver 
expectations
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Iterative Roundabout Design Process

Establish 
Project 
Context

Establish 
Roundabout 
Features and 
Configuration

Conduct 
Roundabout 
Performance 

Checks

Assess 
Performance and 

Values with Project 
Goals and Context

Select or advance 
alternative to next 

project phase

Iterate as needed



Performance Checks
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• Geometric Speed Considerations
o Entry angle
o Curvature and Radius
o Deflection Angle
o Lane Widths

• Design Vehicles
o Accommodating Different Modes
o Lane and Apron Design

• Sight Distance
o Stopping Sight Distance (SSD)
o Intersection Sight Distance (ISD)
o Decision Sight Distance

• Vehicle Path Alignment
o Entry and Exit Path Design
o Conflict Point Management

 



32 Conflict Points   8 Conflict Points

Safety Performance Analysis – 1 Lane vs 2 Lane Roundabouts
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Features of A Roundabout
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Comparing Roundabout Features



Single-Lane Typical Characteristics
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• Single entry, exit and 
circulatory lane

• Non-traversable 
central and splitter 
islands

• Truck aprons

• Inscribed Circle 
Diameter 90’-180’



Compact/Mini Typical Characteristics
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• Traversable Central island 
accommodates large 
vehicles/trucks

• Lower cost, less ROW

• Urban locations with low 
speeds

• Variable splitter islands
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NCHRP 1043 – Guide for Roundabouts Summary

Painted, Traversable, or Non-Raised Center Island 
(for a Compact or Mini Roundabout)
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NCHRP 1043 – Guide for Roundabouts Summary

Modified Center Island



Interchange Roundabouts
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Multilane Typical Characteristics
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• Multilane approaches 
or
Single entries may flare to              
multiple lanes

• Higher speeds

• Larger Inscribed Circle Diameters 
and wider entries/exits

• Increased pedestrian exposure



Spiraling in Multilane Roundabouts
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• Multilane with spiral geometry
• Spirals reduce lane changes



Turbo Roundabouts
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Image source: Arcadis

• Form of 2X1 Roundabout

• Perpendicular (hence, shorter) and 
divided approach

• Traffic separation potentially using:
• Flush lane dividers
• Solid Pavement markings
• Raised lane dividers

• Advanced signing and pavement 
markings are needed for drivers to choose 
their entry lane according to 
their intended exit direction



Horizontal Alignment and Design
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NCHRP 1043 – Guide for Roundabouts Summary

Approach Alignment:

Center Left Right

Horizontal Design Features & Performance Influences:

Speed 
control at 
Entry

Speed 
control at 
Exit



Horizontal Alignment and Design
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NCHRP 1043 – Guide for Roundabouts Summary

Roundabout Approach and Entry:

Horizontal Design Features & Performance Influences:

Scenario 1

Solution 1



Horizontal Alignment and Design
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NCHRP 1043 – Guide for Roundabouts Summary

Roundabout Approach and Entry:

Solution 2

Scenario 1

Horizontal Design Features & Performance Influences:



Horizontal Alignment and Design
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NCHRP 1043 – Guide for Roundabouts Summary

Roundabout Approach and Entry:

Solution 3

Scenario 1

Horizontal Design Features & Performance Influences:



Horizontal Alignment and Design
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NCHRP 1043 – Guide for Roundabouts Summary

Roundabout Approach and Entry:

Solution

Scenario 2

Horizontal Design Features & Performance Influences:



Horizontal Alignment and Design
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NCHRP 1043 – Guide for Roundabouts Summary

Entry

Curve Manipulation for extra width :

Before

After

P.O.T.

P.O.T.

P.O.T. - Point of Tangency

Non-tangency

P.O.T.



Horizontal Alignment and Design
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NCHRP 1043 – Guide for Roundabouts Summary

Exits

Curve Manipulation for extra width :

Before
After

P.O.T.

P.O.T.

P.O.T. - Point of Tangency

P.O.T.
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NCHRP 1043 – Guide for Roundabouts Summary

Circulatory Roadway Width Recommendations (NCHRP Report 1043):

• Lane width for Single-lane RA <= 20'

• Design vehicle at minimum - Bus

• Minimum clearance from vehicle path – 1' / 2' (preferred)



Horizontal Alignment and Design
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NCHRP 1043 – Guide for Roundabouts Summary

Yielding Bypass Lane

• Increases radius for sharp right-
turns

• Lowers circulating traffic volume 

• Provides better "Destination Angle"



Horizontal Alignment and Design
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NCHRP 1043 – Guide for Roundabouts Summary

Modifying Roundabout Shape to 
Optimize Performance



Vertical Alignment and Cross Section Design
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NCHRP 1043 – Guide for Roundabouts Summary

Vertical Alignment Development  & Performance Checks:

Exhibit 11.1 - NCHRP Report 1043



NCHRP 1043 – Guide for Roundabouts Summary
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Vertical Alignment & Plan/Profile
Profile Development Process:

1. Establish horizontal alignment
2. Assess existing ground profile
3. Determine central island vertical elevation
4. Develop the profile of each roundabout leg
5. Develop the central island profile
6. Develop design surface

Mainline 
Profile

Minor leg
Profile

Central Island
Profile



Elements of Roundabouts
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NCHRP 1043 – Guide for Roundabouts Summary

• Tight Entry & Exit radii (Red arrows).

• Straight + Left turn arrow may cause confusion to the 
driver. Move the marking at the center of the lane (Yellow 
circles).

• Better orient the Destination Angle (Blue arrow).

Destination 
Angle



Elements of Roundabouts
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NCHRP 1043 – Guide for Roundabouts Summary

Evaluating Performance:
• Fastest Path through lanes allowed

Potential Adjustments:
• Modify central island to circular and/or increase 

diameter



Elements of Roundabouts
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NCHRP 1043 – Guide for Roundabouts Summary

Evaluating Performance:
• High speed entry and exit

 Potential Adjustments:
• Increase the central island radius to increase 

curvature, thereby, reducing speed

• Adjust approach centerlines towards left 
and right to increase curvature at the entry and 
exit respectively



Elements of Roundabouts
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NCHRP 1043 – Guide for Roundabouts Summary

 Evaluating Performance:
• SB to WB: High speed right-turn

• NB to NB: Fastest Path high-speed issue

  Potential Adjustment:

Realign the SB approach as shown to -

• Enhance speed control through SB to WB

• Smoothen right turn for WB to NB traffic

• No straight-line path for NB approach
   to NB exit



Roundabouts in NC
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• Roundabout installations are increasing, but there are still roundabout deserts.

• NCDOT wants to get drivers familiar and comfortable with navigation.

• NC typically uses single-lane (1x1) or roundabouts with two lanes (2x1) for the major 
approaches and single lane for minor approaches.

                           2020                                          2024

North Carolina

North Carolina



Contact Us

@NCDOT

@NCDOT NCDOT

ncdotcom NCDOTcommunications

ncdot.gov

NCDOTcommunications

ncdotcom

View All Channels

Michael Lindgren, PE

mdlindgren@ncdot.gov

919-707-6207

Roadway Design Manual guidance 

Jordan Woodard, PE David Clodgo, PE, PMP

jawoodard4@ncdot.gov djclodgo1@ncdot.gov

919-707-6208   919-707-6281

Eastern Group Lead  Western Group Lead

Divisions 1-6, 8                         Divisions 7, 9-14 
 

https://twitter.com/ncdot
https://www.facebook.com/NCDOT
https://www.linkedin.com/company/ncdot
https://www.instagram.com/ncdotcom/
https://www.youtube.com/ncdotcommunications
https://www.flickr.com/photos/ncdot/albums
https://www.threads.net/%40ncdotcom
https://www.youtube.com/ncdotcommunications
https://www.ncdot.gov/news/social-media/Pages/default.aspx
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