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1. Traffic Forecast and Capacity Analysis

2. Available Right of Way and Existing Topography

3. Constructability and Maintenance of Traffic

4. Cost
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Innovative Designs
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Diverging 
Diamond

Roundabout
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Common Design Challenges
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• High-side Superelevation Ties
• Low-speed Loop Connections
• Complex Weave Locations



High-side Superelevation Ties
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High-side Superelevation Ties
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High-side Superelevation Ties
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Horizontal alignment and superelevation 
distribution are not independent design elements. 
If superelevation cannot be properly distributed, 
changes to the horizontal alignment are needed.



Low-speed Loop Connections
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Low-speed Loop Connections
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Aviation Parkway and I-440, NC



Complex Weave Locations
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I-440 and I40 west of Raleigh, NC

Simple Weave



Complex Weave Locations
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I-65 North of Louisville, KY

Braided Ramp



Complex Weave Locations
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Collector-Distributor
US-1 and I-40

West Side of Interchange

US 1



Complex Weave Locations
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Interstate 540 over US 1 South of Raleigh

US 1

I-540

I-540

West Side of Interchange

East Side of Interchange

US 1
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Interchange Improvement Example
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2004 – I-4 and US-192 Orlando, FL
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US 1

I-540

I-540

US 1

AB



2007 (Current) – I-4 and US-192 Orlando, FL
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US 1

I-540

I-540

US 1



2007 (Current) – I-4 and US-192 Orlando, FL
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US 1

I-540

I-540

US 1



2007 (Current) – I-4 and US-192 Orlando, FL
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US 1

I-540

I-540

US 1
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Additional Design Considerations
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• Lane Balance
• Ramp Intersection Skew
• Free Flow Ramps
• Merge vs Yield Geometry
• Wrong Way Driver Mitigation
• False Cut
• Interchange and ramp spacing
• Vertical Clearance
• Signage



Lane Balance
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Lane Balance
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Lane Balance
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Lane Balance Not Met 
Between Poole Road and I-87 
NB



Stop/Yield Controlled Ramp Termini Skew
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Stop/Yield Controlled Ramp Termini Skew
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Free Flow Ramps
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Merge vs Yield Geometry
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Merge vs Yield Geometry
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Wrong-Way Driver Considerations
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1 2 3 4



Wrong-Way Driver Considerations
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RDM Figure 9-7 



Wrong-Way Driver Considerations
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False Cut
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False Cut
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NCDOT is currently evaluating 
our underpass guidance.  If you 
have questions or comments, 
please contact us.



Interchange and Ramp Spacing
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Signing
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• Don’t overload drivers!
• Advance signage for 

exits
• Location is critical to 

allowing drivers to make 
decisions



Vertical Clearance
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Interchange Design Best Practices
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Best Practices
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• Route Continuity 
• Side slopes near gores
• Parallel vs taper ramp entrances and exits
• Lane drops
• Y-line control of access at interchanges 
• Y-line desirable to go over mainline
• Adjacent intersection considerations 



Route Continuity
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Side Slopes Near Gores
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Parallel vs Taper Ramp Entrances
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Parallel vs Taper Ramp Exits
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Lane Drops
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-Y- Line Desirable to go over -L- 
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-Y- Line Control of Access at Interchanges
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Adjacent Intersection Considerations
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Questions?
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Interchange Design Practices continue to evolve 
as new data is gathered, and designs are 
implemented around the world.

Please share with us in the industry any success 
stories, challenges, experiences and opportunities 
for innovation and improvement on our highway 
system.  



Contact Us

@NCDOT

@NCDOT NCDOT

ncdotcom NCDOTcommunications

ncdot.gov

NCDOTcommunications

ncdotcom

View All Channels

Michael Lindgren, PE

mdlindgren@ncdot.gov

919-707-6207

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
mailto:Mdlindgren@ncdot.gov


Thank you!
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