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US-23 Background

• Located North of Ann 
Arbor 

• Recurring Directional 
Peak Hour Congestion 

• Non-Recurring 
Congestion

• Incidents 
• Special events

• Interchange and Mainline 
Operational Issues 

• Road and bridge 
improvements already 
planned



US-23 Active Traffic Management

• System Details:
• 8.5 Miles long
• Truss style gantry system 

spaced at ½ mile
• 5’ x 5.5’ Lane Control Signs
• 9 Small DMS
• Cameras and detection

• ATM Strategies:
• Dynamic Shoulder Use
• Dynamic Lane Use
• Variable Speed Advisories
• Queue Warning



Dynamic Shoulder Use

• Using the median shoulder for directional peaks
• Scheduled to open during weekday peaks:

• Southbound from 6:00 to 9:30 AM
• Northbound from 3:00 to 7:00 PM

• Also an alert when congestion thresholds are met



Speed Thresholds



Volume Thresholds



Opening the Dynamic Shoulder

• Operator must verify that the 
shoulder is free from obstructions 
before opening
– Freeway Courtesy Patrol
– Low Light Cameras

• Developed Standard Operating 
Procedures
– Developed Quick Reference Guides to 

assist operators



Removing Obstruction from 
Dynamic Shoulder

• Determined how 
each blockage 
should be handled

• Normal procedures 
for most types of 
blockages

• Disabled vehicle 
procedure involved 
an agreement with 
MSP



Dynamic Shoulder Operation



Shoulder Use for Incident Management



Shoulder Use for Maintenance Operations 



Flex Route ITS System Reliability

• Goal of 97.5 percent system 
reliability

• ITS maintenance efficiencies used 
to improve overall repair times

• Winter Weather
– Treat shoulder as 3rd lane
– Snow removal of median 

shoulder
– Opening the shoulder during 

winter snow event (especially 
morning peak)



Speed Performance Before
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Speed Performance After
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Flex Route Performance Summary

• Early Results- improvements in travel time and reliability- especially for southbound 
US-23

• SB US-23 planning time improvement over 50% (from 22 mins to 10 mins)
• SB US-23 average travel time savings of about 5 minutes (for 8.5 miles)
• SB US-23 speed increases of 19 mph (from 43 mph to 62 mph)
• NB US-23 also showing improvements

• Current research project will further investigate performance



Questions?

Stephanie Palmer
palmers3@Michigan.gov
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