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Regional Transportation Alliance
Solutions Forum

Innovative Intersection Solutions

Thursday, September 17, 2009
Lenovo

Regional Transportation Alliance

• Regional business leadership program of 
Greater Raleigh Chamber of Commerce 

• 23 chambers of commerce, 100 members

• Voice of regional business community on 
transportation issues

• Enhance economic vitality and quality of life

www . letsgetmoving .org

RTA 2009 regional priorities

• I-40 Cary/Raleigh: Under construction!

• 540/Triangle Expressway: Under construction!

• E End Connector from I-85 to 147, TriEx: Unfunded.

• Transit options bill:  Signed by Governor!

• County, regional transit plans: Underway.

• More flights from RDU: Challenging currently.

• Intersection solutions: Focus of today’s forum!

Alliance Leadership Team
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• AICPA
• Blue Cross and Blue Shield 

• of North Carolina

• Cherokee Investment 

• Partners, LLC

• Credit Suisse

• Duke Energy

Alliance Leadership Team

First Citizens Bank

Kimley-Horn & Associates, Inc.

Lenovo

NetApp

Quintiles Transnational Corp.

RBC Bank

Capital Area Metropolitan 
Planning Organization

Durham-Chapel Hill-Carrboro 
Metropolitan Planning Organization

Triangle Transit

Regional Public Affiliates

Event Advocate Event Patrons

� Buy and Go, Inc.

� Fidelity Investments

� HNTB North Carolina, PC
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RTA Solutions Forum

“Good is the enemy of Great”

– Jim Collins, 2001, Author Good to Great

RTA Solutions Forum

“Good is the enemy of Great”

– Jim Collins, 2001, Author Good to Great

“Don’t be satisfied by ‘Good’, 
but don’t be paralyzed by ‘Great’”

– RTA Solutions Forum, 2003-present

RTA Solutions Forum 13

• We recognize that more extensive study 
– and expensive solutions – often required

• Solutions Forum seeks to identify smaller 
improvements that can be implemented 
quickly and at lower cost to accelerate relief

• Voluntary, cooperative effort between public 
and private sectors

RTA Solutions Forum 13

• Partners identified, prioritized intersections
– Goals were congestion relief, safety, etc.

• Experts created possible recommendations
– Eye towards lower cost improvements

• RTA FAST volunteers reviewed expert 
guidance and also suggested other ideas

• Presentation of final results today
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RTA Solutions Forum 13

• Partnership with municipalities, NCDOT
– City of Raleigh
– City of Durham
– Town of Cary
– Town of Chapel Hill
– Town of Morrisville
– NCDOT Division 5

Intersection experts

• Joe Hummer, Ph.D, PE, NC State Univ.

• Joel Leisch, PE , Consultant to PBS&J

• Jonathan Reid, PE , PB Americas

FAST program members

Regional Transportation Alliance
Focused, Accelerated, Simple, and Timely 
(FAST) Research Program

• 13 member firms donating time and expertise

• 9 firms participating in Solutions Forum 13

www . letsgetmoving .org/ abc/ fast .html

RTA FAST program members

• AECOM (formerly EarthTech)

• ARCADIS

• Kimley-Horn & Associates, Inc.
• MACTEC

• Martin / Alexiou / Bryson, PLLC

• PB Americas

• PBS & J
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RTA FAST program members

• Ramey Kemp & Associates, Inc.

• Stewart Engineering, Inc.

• URS Corporation - North Carolina
• Wetherill Engineering

• Wilbur Smith Associates

• WSP SELLS

• Your company here

Intersections identified by partners
City of Raleigh:  5

City of Durham:  5

Town of Cary:  8

Town of Chapel Hill:  1

Town of Morrisville:  6

NCDOT Division 5: 12

TOTAL: 37 intersections

UNIQUE TOTAL: 35 intx
• 2 intersections identified 
by multiple partners

Intersections selected by experts
City of Raleigh:  3

City of Durham:  5

Town of Cary:  4

Town of Morrisville:  1

NCDOT Division 5: 2

TOTAL: 15 selections
UNIQUE TOTAL: 13 intx

TOTALS per community
• 10 “locations” to focus on

(4R, 2D, 3C, 1M)
• 14 intersections

(5R, 5D, 3C, 1M) 

Intersections selected

• Tryon-Regency, Cary
• NC 55-Carpenter Fire, Cary
• NC 54-Cary Parkway, Morrisville
• Meeting-Walnut, Cary
• Roxboro-Latta-Infinity, Durham
• Roxboro-Mangum-147 ramp intersections (4), Durham
• Wade Ave-Edwards Mill ramp intersections (2), Raleigh
• US 70-Lead Mine-Blue Ridge, Raleigh
• Duraleigh-Edwards Mill, Raleigh
• Varsity/Avent Ferry, Raleigh 
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Tryon-Regency, Cary

• Intersection expert:
– Joe Hummer, Ph.D, PE

• RTA FAST volunteers:
– Frank Price, PE, Wetherill Engineering
– Gary Faulkner, Wetherill Engineering

Tryon-Regency, Cary

Tryon-Regency, Cary Tryon-Regency, Cary
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Tryon-Regency, Cary

• Location:
– SE Cary, two major arterials
– North leg is on-ramp to US 1/64 north/east

• Challenges:
– Signal timing may be suboptimal
– Wide median creates operational challenges
– Lane distribution could be improved

Tryon-Regency, Cary

• Draft recommendations studied:
– Retime signal to give more time for NB thru, 

particularly during PM peak

– Create separate left-turn roadway for WB
– Rephase signal to utilize storage between 

EB/WB Tryon
– Restripe NB lanes between EB/WB Tryon

Tryon-Regency, Cary Tryon-Regency, Cary

• Results of analysis:
– Signal retiming alone will reduce queues and 

delays by improving NB through delay

– Combination of signal rephasing, creation of 
WB left-turn lane, and NB lane restriping 
eliminates storage spillback

– Overall intersection LOS moves to C
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Tryon-Regency, Cary

• Recommendations:
– Retime signal:  Minimal cost
– Combination of new left-turn roadway, signal 

changes, and restriping will simplify signal to 
three phases and achieve LOS C for intx. 
($300k - $400k)

NC 55-Carpenter Fire, Cary

• Intersection expert:
– Joe Hummer, Ph.D, PE

• RTA FAST volunteers:
– Frank Price, PE, Wetherill Engineering
– Gary Faulkner, Wetherill Engineering

NC 55-Carpenter Fire, Cary NC 55-Carpenter Fire, Cary
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NC 55-Carpenter Fire, Cary NC 55-Carpenter Fire, Cary

• Location:
– Major N-S commuting route into RTP
– Parallel W Wake Freeway opens 2012

• Challenges:
– Every side street signal creates N-S delays

NC 55-Carpenter Fire, Cary

• Draft recommendations considered:
– Rephase signal by eliminating protected SB 

left turn phase
– Add additional lane on EB approach
– Add additional lane on WB approach

– Superstreet intersection on NC 55

NC 55-Carpenter Fire, Cary
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NC 55-Carpenter Fire, Cary

• Results of analysis:
– Rephasing signal by eliminating protected SB 

lefts reduces NB delay, particularly during AM 
• Delay improves from D+ to B in AM Peak 

(21 sec reduction, more than 50% improvement)
• Delay improves from F to E in PM Peak

NC 55-Carpenter Fire, Cary

• Results of analysis:
– Creation of EB and/or WB exclusive left lanes 

by restriping reduces PM peak delay
• EB Approach delay drops from 137sec to 62sec
• WB Approach delay drops from 113sec to 96sec
• Overall intx delay drops from 96sec to 77sec
• Overall Level of Service improves from F to E

NC 55-Carpenter Fire, Cary

• Conclusions:
– Rephase signal – very low cost, gain AM 

improvements 
– Add EB and/or WB left turn lane – low cost 

($10k restriping each), gain PM improvements
– Superstreet intersection should be considered 

if improvements still necessary after W Wake 
Freeway opens

NC 54/Cary Pkwy, Morrisville

• Intersection expert:
– Joe Hummer, Ph.D, PE

• RTA FAST volunteers:
– Ryan Eckenrode, EI, AECOM
– Sreekanth Nandagiri, PE, AECOM
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NC 54/Cary Pkwy, Morrisville NC 54/Cary Pkwy, Morrisville

NC 54/Cary Pkwy, Morrisville NC 54/Cary Pkwy, Morrisville

• Location:
– East edge of Morrisville, surrounded by Cary
– New WB right turn lane under construction now
– Park West Village improvements in future

• Challenges:
– Protected left turns in all directions
– Extremely congested in peak hours
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NC 54/Cary Pkwy, Morrisville

• Draft recommendations studied:
– Change EB, WB to permissive left turns
– Add second NB turn lane to provide dual lefts
– Restripe NC 54 to create a short EB right-turn 

lane by eliminating new WB right-turn lane
– Create full-length EB right turn lane

NC 54/Cary Pkwy, Morrisville

NC 54/Cary Pkwy, Morrisville

• Results of analysis:
– EB and WB permissive left-turns problematic 

due to sight distance issues
– Creation of NB dual left turn lanes reduces 

delay by 22% during PM peak

NC 54/Cary Pkwy, Morrisville

• Results of analysis:
– Restriping NC 54 to create EB right turn lane 

reduces PM peak intersection delay from 
143 sec to 79 sec (>1 min saved; 45% drop)

– Building new right-turn lane extending to 
Morrisville Pkwy reduces PM delay by 47% 
and allows full usage of lane by turners
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NC 54/Cary Pkwy, Morrisville

• Conclusions:
– After current WB turn lane construction project 

finished, restripe NC 54 for new EB right-turn 
lane, saving 1 min avg. PM delay ($25k)

– Add full-length EB right-turn lane in future for 
$200k

Meeting and Walnut, Cary

• Intersection expert:
– Joe Hummer, Ph.D, PE

• RTA FAST volunteer:
– Will Letchworth, PE, Wilbur Smith 

Associates

Meeting and Walnut, Cary Meeting and Walnut, Cary
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Meeting and Walnut, Cary Meeting and Walnut, Cary

• Location:
– Near US 1/64 interchange
– Provides access to Crossroads shop ctr
– Recent addition of 3d through lane NB Walnut

• Challenges:
– Reduce overall delay
– Heavy through peak volume on Walnut
– Heavy SB left turn volume in PM

Meeting and Walnut, Cary

• Draft recommendations studied:
– Reduce SB left turn time in AM
– Allow NB ramp thru movement to cross 

Walnut and directly enter shopping center 
outparcel area (and avoid Meeting St. intx.)

• Potentially, connect this movement from NB US 1 
ramp across Walnut to Crossroads Blvd.

Meeting and Walnut, Cary
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Meeting and Walnut, Cary Meeting and Walnut, Cary

• Results of analysis:
– Lowering SB left turn time in AM has minor 

positive effect on NB through movement
– Allowing NB ramp thru movement to directly 

enter shopping center lowers overall delay at 
Meeting/Walnut 

• Additional movement will impact traffic entering 
Walnut from Crossroads at Meeting

Meeting and Walnut, Cary

• Conclusions:
– Retiming signal has small positive benefit
– Allowing NB ramp traffic to cross Walnut and 

enter shopping center – and avoid Meeting St 
signal – is very promising, with cost of $100k

– Further study of design and operational 
impacts of allowing NB ramp to cross Walnut 
into shopping center required

Roxboro-Latta-Infinity, Durham

• Intersection expert:
– Joel Leisch, PE

• RTA FAST volunteer:
– Will Letchworth, PE, Wilbur Smith 

Associates
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Roxboro-Latta-Infinity, Durham Roxboro-Latta-Infinity, Durham

Roxboro-Latta-Infinity, Durham Roxboro-Latta-Infinity, Durham

• Location:
– Key N-S commuting route from N Durham

• Challenges:
– Congestion, access and safety
– Heavy southbound AM volume
– Heavy traffic from Latta
– Numerous driveways along Roxboro
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Roxboro-Latta-Infinity, Durham

• Draft recommendations studied:
– Restrict left turns from Omega during peaks
– Develop access plan and install median along 

Roxboro w/ left turns only at Infinity and 
Omega intersections

– Additional SB lane on Roxboro (500’ north 
and south of Latta)

Roxboro-Latta-Infinity, Durham

Roxboro-Latta-Infinity, Durham

• Results of analysis:
– Current split phasing is most efficient
– Access management would improve traffic 

flow and safety
– Access management may slightly increase 

delay at intersection
– Additional SB thru lane will provide substantial 

benefits:  reducing delay from 5 minutes to 
less than one minute

Roxboro-Latta-Infinity, Durham

• Conclusions:
– Develop access management plan
– New additional SB through lane has higher 

cost ($750k) but reduces avg. delay by 4 min
– If narrower lanes permitted, the cost of 

creating an additional SB lane may be 
reduced dramatically
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Roxboro-Mangum-147, Durham

• Intersection experts:
– Joel Leisch, PE
– Jonathan Reid, PE

• RTA FAST volunteer:
– Mike Surasky, PE, WSP Sells

Roxboro-Mangum-147, Durham

Roxboro-Mangum-147, Durham Roxboro-Mangum-147, Durham
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Roxboro-Mangum-147, Durham

• Location:
– Downtown Durham
– Comprises surface street connections of the 

Mangum/Roxboro split diamond interchange 
with NC 147 Durham Freeway

Roxboro-Mangum-147, Durham

• Challenges:
– Weaving (lane changing) between 

intersections
– High speed lane changing between 

westbound exit ramp joining Jackie Robinson 
to Roxboro intersection

– Queuing on SB Mangum at Morehead 

Roxboro-Mangum-147, Durham

• Draft recommendations considered:
– Coordinate all 4 signalized intersections to 

eliminate weaving between those intersections
– Lengthen merge/weave/queue distance from WB 

exit ramp joining Jackie Robinson to Roxboro
– Close WB exit ramp and reroute to Fayetteville St
– Add double left SB Mangum to EB Morehead

Roxboro-Mangum-147, Durham
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Roxboro-Mangum-147, Durham

• Results of analysis:
– All signals operate at LOS C or better
– Revised signal coordination for all four 

intersections results in improved operation

Roxboro-Mangum-147, Durham

• Results of analysis:
– Double left SB Mangum to EB Morehead 

reduces length of queue and eliminates free-
flow left

– Either increasing the separation between the 
WB exit ramp and Roxboro or closing the 
ramp should resolve the high speed merge

Roxboro-Mangum-147, Durham

• Conclusions:
– Implement new coordination scheme for all 

four intersections
– Create dual left from SB Mangum to EB 

Morehead by removing island and restriping
– Evaluate relocating WB exit ramp vs. closing 

ramp and rerouting traffic via Fayetteville St

Wade/Edwards Mill, Raleigh

• Intersection experts:
– Joel Leisch, PE
– Jonathan Reid, PE

• RTA FAST volunteer:
– Mike Fendrick, PE, PB Americas
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Wade/Edwards Mill, Raleigh Wade/Edwards Mill, Raleigh

RBC Center

Wade/Edwards Mill, Raleigh

RBC Center

Wade/Edwards Mill, Raleigh

• Location:
– W Raleigh on Wade Avenue freeway
– Next to RBC Center
– Compressed diamond interchange

• Challenges:
– Identified for safety/crash concerns
– Narrow spacing
– Special event traffic
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Wade/Edwards Mill, Raleigh

• Draft recommendations studied:
– Revise signal coordination
– Provide additional left from RBC Center 

towards I-40 west

– Straighten ramps to increase intersection 
spacing on Edwards Mill

– Convert to contraflow left turn interchange

Wade/Edwards Mill, Raleigh

• Results of analysis of current conditions:
– High percentage of rear-end crashes
– Traffic signals not visible on ramp approaches
– Capacity is adequate today for normal traffic
– Event traffic volumes not available for study

Wade/Edwards Mill, Raleigh

• Results of analysis of recommendations:
– Better striping would enhance driver navigation
– Additional left would provide some benefit 

during special events 
– Contraflow left provides few benefits
– Realigning ramps would improve sight distance 

on ramps
– Signals could be operated as “4-phase overlap”

Wade/Edwards Mill, Raleigh

• Conclusions:
– Restripe center turn lanes to channelize lefts
– Install supplemental signals on ramps
– Retime signals and consider 4-phase overlap
– Consider dual WB lefts for special events
– Study southbound right turn lanes to I-40 west
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Wade/Edwards Mill, Raleigh

• Intersection expert:
– Joel Leisch, PE

• RTA FAST volunteer:
– Tyson Graves, PE, ARCADIS

US 70-BlueRidge/Lead Mine, Raleigh

US 70-BlueRidge/Lead Mine, Raleigh US 70-BlueRidge/Lead Mine, Raleigh
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US 70-BlueRidge/Lead Mine, Raleigh

• Location:
– Across from Crabtree Valley Mall
– Just west of I-440/US 1 interchange

• Challenges:
– Most congested intersection in today’s Forum
– Triple left turns from Lead Mine to 70 East
– AM peak congestion EB to I-440 
– PM peak congestion WB on US 70

US 70-BlueRidge/Lead Mine, Raleigh

• Draft recommendations studied:
– Add WB thru lane by reducing all through lane 

widths to 11’ and moving median barrier
– Reduce length of EB US 70 double left to 

Lead Mine to 160’ and add single lane left at 
Mall access 400’ west of Lead Mine

US 70-BlueRidge/Lead Mine, Raleigh US 70-BlueRidge/Lead Mine, Raleigh
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• Results of analysis:
– Additional WB lane adds capacity and 

reduces delay by about 45 sec in PM peak
– Reduced length of EB US 70 double left and 

creation of new WB left turn lane west of Lead 
Mine into mall had minimal delay savings

US 70-BlueRidge/Lead Mine, Raleigh

• Conclusions:
– Add WB thru lane to reduce PM delays ($200k)
– Evaluate establishing a max signal cycle of 150 

sec to potentially reduce length of queues
– More extensive improvements to Lead Mine 

and I-440 ramps will improve EB operations
– Investigate system improvements for 

intersections between Creedmoor and I-440

US 70-BlueRidge/Lead Mine, Raleigh

Duraleigh-Edwards Mill, Raleigh

• Intersection expert:
– Jonathan Reid, PE

• RTA FAST volunteer:
– Fred Burchett, PE, Kimley-Horn and 

Associates
– Cole Dagerhardt , EI, Kimley-Horn and 

Associates

Duraleigh-Edwards Mill, Raleigh
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Duraleigh-Edwards Mill, Raleigh Duraleigh-Edwards Mill, Raleigh

Duraleigh-Edwards Mill, Raleigh

• Location:
– West Raleigh, near Rex Hospital Complex
– Intersection of two major arterials

• Challenges:
– Heavy through volumes on all approaches
– Most conventional improvement opportunities 

exhausted

Duraleigh-Edwards Mill, Raleigh

• Draft recommendation:
– Quadrant roadway to 

relocate left turns from 
main intersection

– Free up cycle time for 
through movements

• Quadrants were focus 
of Solutions Forum 12
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Duraleigh-Edwards Mill, Raleigh
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Duraleigh-Edwards Mill, Raleigh

• Results of analysis:
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Duraleigh-Edwards Mill, Raleigh

• Results of analysis:
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Duraleigh-Edwards Mill, Raleigh

• Conclusions:
– No short-term solution available
– Quadrant will substantially reduce thru traffic 

delays in both AM (> 1 min) and PM (~2 min)
– Quadrant has negative impact on lefts in AM 

(~1 min) and little change in PM (6 sec longer)
– Quadrant is aprx. $1m-$1.25m including R/W
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Varsity/Avent Ferry, Raleigh 

• Intersection expert:
– Jonathan Reid, PE

• RTA FAST volunteer:
– Rynal Stephenson, PE, Ramey Kemp and 

Associates

Varsity/Avent Ferry, Raleigh 

Varsity/Avent Ferry, Raleigh Varsity/Avent Ferry, Raleigh 



29

Varsity/Avent Ferry, Raleigh 

• Location:
– Adjacent to NC State University Centennial 

Campus

• Challenges:
– Safety issues, significant ped/bike volumes

Varsity/Avent Ferry, Raleigh 

• Draft recommendations studied:
– Create left turn bay on EB Varsity Drive
– Consider pedestrian refuge and two-stage 

crossing of Avent Ferry

Varsity/Avent Ferry, Raleigh Varsity/Avent Ferry, Raleigh 

• Results of analysis:
– No significant capacity concerns today
– WB left from Varsity operates poorly in PM
– 40 vehicular crashes in 3 years at intersection
– Only 1 minor pedestrian crash
– Safety concerns on EB Varsity include parking 

near intersection and shared thru-left lane
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Varsity/Avent Ferry, Raleigh 

• Conclusions:
– Provide protected phase for WB left on Varsity
– Remove parking on EB Varsity
– Provide EB left turn on Varsity
– Add bike lane or path on Avent Ferry
– Pedestrian islands could hinder left turn travel

Intersections studied

General Conclusions

• Some improvements possible today at low 
or moderately low cost

• Others require larger investment and more 
traffic engineering study

Very low cost – signal retiming, rephasing

• Tryon-Regency, Cary  
– Improve flow on NB Regency during PM peak

• Roxboro-Mangum-147, Durham
– Coordinate all 4 signals to reduce weaving

• NC 55-Carpenter Fire, Cary
– Remove SB left arrow, save 21 sec AM peak
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Low cost – minimal construction

• NC 55-Carpenter Fire, Cary
– Add short EB/WB turn lanes, 

save 19 sec avg delay during PM peak ($20k)

• NC 54-Cary Parkway, Morrisville
– Restripe NC 54 to create EB right-turn lane, 

save 1 min avg delay during PM peak ($25k)

Low cost – minimal construction

• Roxboro-Mangum-147, Durham
– Create dual left SB Mangum to Morehead to 

reduce queue ($15k)

Moderate cost improvements

• Meeting-Walnut, Cary
– Allow NB ramp traffic to cross Walnut; 

relieves pressure on Meeting signal ($100k)

• US 70-Lead Mine-Blue Ridge, Raleigh
– Restripe US 70 to create new WB lane;

45 sec delay reduction in PM ($200k)

Moderate Cost Improvements

• Wade-Edwards Mill, Raleigh
– Short-term safety improvements possible for 

both regular and event travel
– Restripe, add 2 supplemental ramp signals, 

retime existing signals system ($200k) 
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Significant improvements

• Tryon-Regency, Cary
– Create new left-turn roadway, reduce signal 

phases, restripe  ($350k)

• Roxboro-Latta-Infinity, Durham
– Add new SB lane, save 4 min in AM ($750k)
– Much less $ if narrower lanes acceptable

Significant improvements

• Duraleigh-Edwards Mill, Raleigh
– Quadrant roadway saves 1 min+ in peak for 

through movements (around $1m+)

• Wade-Edwards Mill, Raleigh
– Realign ramps, signal system redesign ($2m+)
– Individual elements can be done for less

####

Alliance Leadership Team
• AICPA
• Blue Cross and Blue Shield 

• of North Carolina

• Cherokee Investment 

• Partners, LLC

• Credit Suisse

• Duke Energy

Alliance Leadership Team

First Citizens Bank

Kimley-Horn & Associates, Inc.

Lenovo

NetApp

Quintiles Transnational Corp.

RBC Bank
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Durham-Chapel Hill-Carrboro 
Metropolitan Planning Organization

Triangle Transit

Regional Public Affiliates Event Advocate

Event Patrons

� Buy and Go, Inc.
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