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Queue Cutter Traffic Signals
• Concept of operation: 

Hold traffic (“cut the queue”) upstream from a grade 
crossing before a queue can grow long enough to 
back up onto the grade crossing

 Queues caused by a downstream traffic signal or 
other roadway congestion 

• Controls one direction of traffic at grade 
crossing

• Used when grade crossing is >400 feet from a 
downstream intersection
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Queue Cutter Traffic Signals
• Independent operation from a downstream traffic signal 

 Separate traffic signal controller and cabinet
 Interconnected to the rail crossing

• Additional benefits
 Potential to eliminate the need for RR preemption at the downstream traffic signal

 Reduction in the amount of RR preemption time needed at the downstream traffic signal when the Total Approach 
Time exceeds 50-seconds

• Included in Part 8 of the MUTCD 11th edition, Section 8D.12
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Queue Cutter 
Signal Example
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Chapman Ave & SCRRA, Orange, CA 
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Queue Cutter Signal Phase Diagram
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• Queue cutter displays green unless a queue is detected

• Queue cutter displays red when queue is detected, or train is on approach

• Queue cutters should fail to flashing-red
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Queue Cutter Signal Operation
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7200 South, Midvale, UT

Section 1: Queue Cutter Traffic Signals



© 2025 Olsson

Section 2 : Queue Detector Placement



Queue Cutter Signal Operation Modes
• A queue cutter signal may be operated in one of the following modes

 Actuated mode – the queue cutter signal operation is dependent on downstream detection of a growing queue

 Non-actuated (hybrid) mode – the queue cutter signal operates on a time-of-day plan based on anticipated 
downstream queues

 Variable mode – the queue cutter signal operation varies between the actuated mode and the non-actuated 
mode based on the time of day, on queue detection, or both

© 2025 Olsson

Section 2: Queue Detector Placement

This presentation will focus on queue detector placement for Actuated Mode operation



Queue Detector Placement
• Proper queue detector placement downstream of the crossing is critical to prevent queueing on the tracks

• Queue detector placement should be based on the 95th percentile vehicle queue between the tracks and 
queue detectors 
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Queue Detector Calculation Approach
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1. Measure peak vehicle flow rate
Peak vehicle flow rate in vehicles/hour is distributed across the number of travel lanes and converted to 
vehicles/second/lane

2. Analyze queue cutter response time
 Yellow change time based on vehicle approach speed

 Detection Delay

• Detection Occupancy Length = vehicle detection length + average vehicle length

3. Calculate 95th percentile vehicle queue length

 Average vehicle queue = vehicle flow rate in (v/s/l) x queue cutter response time

 95th percentile queue estimate =  average vehicle queue x 1.6 



Queue Detector Delay
• Delay is placed on the queue detector to adjust the sensitivity of the signal response to a vehicle queue

 No delay = continuous cycling with every vehicle
• Creates

 Poor vehicle flow 
 Driver frustration
 Lack of compliance for traffic signal 

 Too much delay = on-track vehicle queuing

• Initial detector delay value can be estimated 
 Ideal amount of detector delay should be based on field observation
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Example Queue Detector Calculations
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• Weighted-average vehicle mix
Vehicle mix = 90% passenger vehicles, 10% trucks

90% x 25’ = 22.5’
10% x 75’ = 7.5’

• Peak vehicle flow rate 

Hourly flow rate = 570 vehicles/hour; 2 travel lanes

285 vehicles/hour/lane

average vehicle length = 30’

3,600 seconds/hour
=  0.08 vehicles/second/lane flow rate



Example Queue Detector Calculations
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• Detector delay = Detection Occupancy Length ÷ Moving queue rate

 Detection occupancy length = 52’

 Speed of the moving queue = 4 MPH 

52’

• Queue cutter response time = yellow change time + detection delay time
 Yellow change time = 4.5 seconds

4.5 seconds + 9 seconds = 14 second response time (initial)

22’ 30’
Average Vehicle LengthVehicle Detection 

Length

Detection Occupancy Length

6’ Loop 
Detector

52’4 mph x 1.47 =  8.8 second initial delay value



Example Queue Detector Calculations
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• Calculate average queue length

 Average vehicle queue = vehicle flow rate x queue cutter response time

0.08 flow rate x 14 seconds delay = 2 vehicles (rounded)

• Calculate 95th percentile queue length
 Estimated by multiplying by a factor of 1.6

 Add 12 feet as a safety buffer

2 vehicles x 1.6 = 4 vehicles (rounded) x 30’ average vehicle length + 12’ = 132 feet from center of tracks



Conclusion
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• Queue cutter signals increase rail-crossing safety by preventing on-track vehicle queuing

• To ensure optimal performance, the queue cutter signal design should be approached with thorough 
consideration of the operation

• Identifying proper queue detector placement downstream of the crossing is critical to prevent queueing on 
the tracks
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