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Q What does the pie chart look like for green time in a permissive left-turn situation? 

A See chart below.  Note that the saturation flow rate during the permissive portion 

will be much less than for the protected left.  The saturation flow rate for the 

permissive left is based on a number of factors, but primarily the opposing through 

movement volume. The capacity for the permissive left will be much less than that 

for the adjacent through movement that is green at the same time. 

 

 
Q Is length a de minimis factor? 

A Yes. Minimal impact on discharge or saturation flow. 

 

Q Could the saturation flow rate be affected if a bike lane is added? 

A Possibly, if heavily used, due to increased "side friction". If the bike lane shares the 

through lane saturation flow rate will be affected. 

 

Q Would this also apply for the freeway saturation flow rate? 

A Freeway saturation flow rate is non-interrupted flow. Generally, you're not starting 

up from a start condition, but the principles are similar. 

 

Q Is it recommended to have saturation flow rate for urban and rural area? 

A You should have an understanding of the saturation flow rate for the area you're 

working on.  Likely it is a difference between urban and rural, or even different parts 

of the country. 
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Q Surely the proliferation of signal sensors used for implementing Automated Traffic Signal 

Performance Measures (ATSPM's) will allow for more opportunities to calculate saturation 

flow rates, right? 

A Yes.  ATSPM's are a great source of information. There is still a long way to go to get 

sufficient detection everywhere. 

 

Q Pennsylvania DOT has standard saturation values to use based on the land use. 

A Good comment.  They have apparently studied the differences and found a 

reasonable go-by. 

 

Q Why is it that most British colonized countries automatically do not by default allow left-turn 

(in US it would be right-turns)? 

A Assuming this reference is to turns on red, a lot of pedestrian safety advocates would 

like to eliminate turns on red. 

 

Q Which is the main phasing start? Is it Westbound or Southbound? 

A Different jurisdictions have different standards for this. There isn't a national 

standard for which direction to start numbering with. 

 

Q Are through movement phases numbered clockwise and left-turn phases numbered 

counterclockwise? 

A Generally, both phases go clockwise in our diagrams. However, this is not necessarily 

a national standard.  

 

Q A flashing yellow arrow idea is crazy. Brewed here in Oregon. 

A Flashing yellow arrows have some distinct benefits of them and will be explored 

more in session two. 

 

Q Can you elaborate on ped head positioning to achieve best view of LEDs? Too much of an 

angle of view from the crosswalk makes the head much less viable that optimum.  

A Here's a clip from the MUTCD, Section 4E.04:  Pedestrian signal head indications 

should be conspicuous and recognizable to pedestrians at all distances from the 

beginning of the controlled crosswalk to a point 10 feet from the end of the 

controlled crosswalk during both day and night. 

 

Q Are there restrictions on Leading Pedestrian Interval (LPI) use? Should this be considered 

more in a low-speed area than a higher speed area? 

A The use of LPI’s will be discussed in session two. Please refer to the Florida DOT 

Traffic Engineering Manual, Section 3.11 for specific information. 
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Q Can you please advise if LPI and Ped Recalls in Urbanized Areas (Downtown) are 

recommended, or would it encourage regular commuters to not stop and yield since we are 

serving the LPI with no pedestrians at some periods of the day? 

A The use of LPI’s will be discussed in session two. 

 

Q Will electric vehicles have the same numbers as gas powered? 

A I don't think we're going to see a significant difference based on propulsion type.  

However, connected, and autonomous vehicles may see improved flow rates due to 

communications with control devices. 

 

Q Can we tweak left-turn and right-turn factors? Are there restrictions or manual guidelines 

needed to be followed? 

A Yes, most of these factors can be tweaked. Ideally, they are modified to calibrate to 

local conditions. 

 

Q When should you use backup, protect, or switch phase? 

A Backup protect eliminates the left turn trap, which is discussed in session two.  

Detector switching allows a vehicle in a protected permitted left-turn lane to extend 

the related through movement. This will be discussed in session two and more in 

Traffic Signal Timing 201, the second webinar series. 

 

Q Is there a formula which ties RT radii and RT saturation flow? 

A There is a relationship, however, we are not aware of any formula relating speed and 

radius. 

 

Q Do you have any guidance on how bicycle signals play into the overall signalization 

programming?  Also, have you seen combined bicycle and pedestrian lead intervals? If, so 

what additional infrastructure have you seen to facilitate this process? 

 

A This is a rapidly evolving topic. Federal Highway Administration (FHWA) first gave 

interim approval to using bicycle signals in 2013.  The proposed 2021 updates to the 

MUTCD includes a lot of changes to that Interim Approval.  Of past concern has been 

vehicles turning across a bicycle lane with a green indication.  Check out the NPA for 

the MUTCD for more information.  https://mutcd.fhwa.dot.gov/res-notices.htm. Also 

note that there may be different change and clearance intervals for bicycles that 

could come into play based on detection and controller capabilities. 

 

Q Would it make more sense for right-turns to yield to U-turns even when overlap phase? 

A This will be discussed in session two. 

 

 

 

https://mutcd.fhwa.dot.gov/res-notices.htm
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Q How do you assess the capacity of right-in, right-out intersection since HCM/Synchro is 

unable to analyze it? 

A This would be modeled (in macroscopic terms) as an unsignalized intersection. You 

can do this in both Synchro and the HCM methods. It might also be desirable to 

model this in a simulation model too. 

 

Q Will lead / lag be discussed in further detail? 

A Yes, this will be discussed further in session two for the left turn trap issue, and 

furthermore in Traffic Signal Timing 201 when we discuss coordination. 

 

Q Have the agencies started implementing the new ITE guidelines on clearance interval 

calculation? 

A Some have.  AASHTO has sent a letter to ITE expressing its concerns about the new 

guidelines.  Florida DOT has not adopted them. We'll discuss in session three of this 

webinar series. 

 

Q Why and when is it required to add ‘Right Lane Prohibited’ sign at the signalized 

intersection? 

A Not sure I understand your question.  Contact me at pyauch@iteris.com  for further 

discussion. 

 

Q When ‘Right Lane Must Exit’ sign is required to be installed at signalized intersection is it the 

same sign on the right lane deceleration lane on a freeway? 

 

A Generally, a mandatory turn at a signalized intersection would be with an R3-7R 

‘Right Lane Must Turn Right’ sign, or an overhead R3-5R.  I know California has its 

own MUTCD with additional signs; I see an R3-23 which appears to be used on the 

freeway in advance of the ramp.  However, I am not familiar enough with California 

practices to answer. 

 

Q What is the effect of yellow and red interval length on crashes and what type of crashes? 

A This will be discussed further in session three. Please review the following resource: 

https://safety.fhwa.dot.gov/provencountermeasures/yellow_xhg_intervals/   

 

Q Are we going to elaborate on the “diverging diamond intersection” (DDI) in the webinars to 

come? 

A We don't cover them in this series.  An NCHRP document was just released (version 

2) on DDIs. This is NCHRP Report 959 that has a lot of great info on DDIs, including 

timing/phasing.  Basically, you have two, two-phase intersections working together 

in a close relationship; sometimes better to handle with a single controller. 

 

Q Can you link the LPI warrants next time?  

A There aren't any national warrants for LPIs, but we will discuss this in session two. 
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