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Background

� NCHRP 493 (2003)
� States use a variety of different permissive left 

turn displays
� Flashing circular yellow
� Flashing yellow arrow
� Flashing circular red
� Flashing red arrow
� Flashing green arrow
� Steady circular green

� Recommended flashing yellow arrow display
� Best understood in driver simulation and still 

photograph studies



Background
� How does it work?

� Benefits
� Operational

� Yellow trap

� Lead lag optimization

� Flexibility in 
programming

� Only permissive

� Only protected

� Safety
� Better understood in 

simulation = safer? 
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National Safety Research

� NCHRP Web Doc 123 (2007)
� Looked at all National Installations

� 104 sites total

� 50 sites that had enough crash data

� 3 General Findings
� Protected / Permitted => FYA Protected / Permitted

� Safety Improved

� Protected only => FYA Protected / Permitted
� Safety Not Improved 

� Permissive only => FYA Protected / Permitted
� Inconclusive (not enough data)



North Carolina Installations

• Installations by year


