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NCDOT: Mission Statement

Connecting people, 
products and places safely 

and efficiently with 
customer focus, 

accountability and 
environmental sensitivity to 
enhance the economy and 

vitality of North Carolina

Innovative Intersections and Interchanges in NC   May 23, 2017



FHWA Everyday Counts Guidance
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3https://www.fhwa.dot.gov/everydaycounts/edctwo/2012/pdfs/edc_intersection_21.pdf



Road Junction Hierarchy
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What is best for…

Safety?     Operations?     Cost?     Public/Environment?



Innovative Intersections and 
Interchanges in NC

• Roundabouts
• Superstreets
• Quadrant Left Intersections
• Continuous Flow Intersections
• Diverging Diamond Interchanges
• Turbine Interchange
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Roundabouts in NC
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NC 22 at Moore County 
Airport, Carthage

NC 904 at First St, 
Ocean Isle Beach



Basic Roundabout Components
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http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_672.pdf



NCDOT Roundabout Public 
Outreach Materials

Innovative Intersections and Interchanges in NC   May 23, 2017

https://connect.ncdot.gov/resources/safety/Teppl/TEPPL%20All%
20Documents%20Library/R38_br.pdf



Pullen Rd at Stinson Dr, NC State U, Raleigh
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I-485 at Prosperity Church Rd, Charlotte
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Griffith Street, Davidson
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NC 84 at Weddington-Matthews Rd
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Roundabouts in North Carolina
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• 269 Roundabouts in NC Inventory (19 are multilane)
• 155 are state-maintained



Superstreets in NC
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US 23/74 at Cope 
Creek Rd, Sylva

US 17 at Olde 
Waterford Way, Leland



The Superstreet
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*Other configurations possible based on site specific conditions.

Left-overs with median U-turn  (a.k.a. RCUT, J-Turns), No direct lefts,  
Michigan Left (a.k.a. MUT), “Left-out” Intersection, Offset “T” Intersections

Redirecting minor movements to improve safety and mobility

“Super” signal progression

All simple 
2-phase 
signals



Superstreet Reduction in Crashes
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Superstreet Benefits and Capacities

(NCDOT/NCSU Research Project 2009-06)

• Safety impact by collision type for unsignalized superstreets, %

Collision Type Crash Reduction %

Total -46

Fatal and injury -63

Angle and right turns -75

Rear ends -1

Sideswipes -13

Left turns -59

Other -15



NCDOT Superstreet Public 
Outreach Materials
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https://www.ncdot.gov/download/projects/publichearings/ncdot‐
superstreetbrochure‐2013‐01.pdf



Collision 
Diagram~120’

Long distance to cross main corridor may take more time 
than the gap motorists are able to choose
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NC 87 at Peanut Plant Rd, Elizabethtown

Before…



3 years before – 24 crashes, 21 injury crashes
3 years after – 2 crashes, zero injury crashes
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After…

NC 87 at Peanut Plant Rd, Elizabethtown



US 17 Superstreet, Leland
• Four-lane divided expressway corridor
• Before: no signals, little side street traffic
• After: Large residential developments, 

three commercial centers
• Improvements paid for by three 

developments in one construction project
• 28-42% travel time savings on US 17 

through movements
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US 15-501 at Erwin Rd/Europa Rd, Chapel Hill
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No Direct Left Superstreet



Poplar Tent Rd at Odell School Rd, Concord
Innovative Intersections and Interchanges in NC   May 23, 2017

22

Michigan Left Superstreet (MUT)



Superstreets in North Carolina
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• More than 180 Superstreet Intersections in NC 
Inventory



Quadrant Lefts in NC
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Movements from Street B 

NC 73 at Ingleside Farm Rd, Lincoln Co.

NC 73 at US 21, Huntersville



Quadrant Left Intersection
• Replace one congested traffic signal with three 

or more simpler, less congested traffic signals

• More signals can lead to less total delays
• Fewer conflict points than one all-movement int.
• Can reduce road widening and can save time 

before an interchange is needed
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NCDOT Quadrant Left Public 
Outreach Materials
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http://www.huntersville.org/Portals/0/Admin/Quad%20Left/REVISE
D%20Quad%20Left%20Brochure.pdf
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• Restrict left turns from
NC 73 to US 21

• Designate Holly Point Dr. 
as Quadrant Roadway

• Install simpler signals 
with fewer phases for 
Holly Point Drive 
intersections
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NC 73 at US 21, Huntersville
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Continuous Flow Intersections in NC
Innovative Intersections and Interchanges in NC   May 23, 2017

28

NC 16 at Mt. Holly‐
Huntersville Rd, 
Charlotte (proposed)

NC 150 at Williamson 
Rd, Mooresville 
(proposed)



What is a Continuous Flow 
Intersection (CFI)?
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NCDOT Continuous Flow Intersection 
Public Outreach Materials
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https://www.ncdot.gov/projects/nc150/



Diverging Diamond Interchanges in NC
Innovative Intersections and Interchanges in NC   May 23, 2017

31

I‐485 at Mallard 
Creek Rd, Charlotte

I‐85 at Poplar Tent Rd, 
Concord



The Diverging Diamond Interchange
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Graphic Courtesy of FHWA
FHWA‐SA‐14‐067 DDI Informational Guide

 Limits number of traffic signal phases required to move motorists through the interchange
 Movements on and off of the freeway have fewer conflict points and can be free-flowing
 Moves high volumes of traffic without increasing the number of lanes in an interchange



NCDOT Diverging Diamond Interchange 
Public Outreach Materials
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https://www.ncdot.gov/download/projects/publichearings/diverging_diamond.pdf



I-77 at Catawba Ave, Cornelius
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Before…
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I-77 at Catawba Ave, Cornelius

SPUI: ~$30 mil.
DDI:  ~$5 mil.



I-77 at Catawba Ave, Cornelius
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After…



I-26 at NC 280, Fletcher
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Before…
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I-26 at NC 280, Fletcher



I-26 at NC 280, Fletcher
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After…



Diverging Diamonds in North Carolina
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• 10 DDIs constructed in NC; 2 more to open soon
• 5 or more in planning/design stage



Turbine Interchange in NC
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I‐85 at I‐485, Charlotte



Innovative Intersections and 
Interchanges in NC

• Roundabouts
• Superstreets
• Quadrant Left Intersections
• Continuous Flow Intersections
• Diverging Diamond Interchanges
• Turbine Interchange
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Michael P. Reese, P.E., C.P.M.
North Carolina Department of Transportation 
Congestion Management Western Regional Engineer
Email: mikereese@ncdot.gov
919‐814‐4938

Questions?
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