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� This material is based upon work supported by the Federal Highway 
Administration under grant agreement No. 693JJ32450006. The material 
was prepared by ATSSA. Any opinions, findings and conclusions or 
recommendations expressed in this publication are those of the Author(s) 
and do not necessarily reflect the view of the Federal Highway 
Administration. This training does not constitute a national standard, 
specification or regulation. The U.S. Government does not endorse 
products, manufacturers or outside entities. Trademarks, names or logos 
appear in this course only because they are considered essential to the 
objective of the training. They are included for informational purposes only 
and are not intended to reflect a preference, approval or endorsement of 
any one product or entity.



FHWA Work Zone Safety Grant Publications

� Published in 2025 � Published in 2009



Source: National Work Zone Safety Information Clearinghouse



How does a queue start?

Note: Curvature, grades and limited sight distance shrink the time 
drivers have to respond.



How can we mitigate?

1  ELIMINATE OR REDUCE THE QUEUE Schedule, stage, maintain lanes, divert demand

2  SHAPE TRAFFIC BEFORE THE BOTTLENECK Tapers, merge strategy, sign spacing

3  WARN BEFORE THE QUEUE Static, mobile or active warning

4  MONITOR + RESPOND Detect, move, update

Queue protection works as a system



Example: Queue Detectors
� In combination with Portable 

Changeable Message Signs
� Display advisory information

� Current speeds
� Stopped or slowed traffic
� Delays
� Alternate routes



Examples: Advance Warning System
� Portable queue warning system
� Device is located on shoulder
� Use of static sign in combination 

with flashing lights
� Warn motorists

Queue Warning Using a Mast Arm Device 
Source: MDOT



Example: Dynamic Queue Trucks

Indiana Queue Warning Design (Source: Indiana DOT) 



Closing
� Queue protection is a system:

� Anticipate
� Reduce 
� Warn
� Adapt

� Ask yourself three questions
� Where will the queue form?
� How will drivers be warned before they reach it?
� How will the response adapt as the queue moves?



Contact Information
� Eric Perry, PE, PMP
� Eric.perry@atssa.com
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Disclaimers

1. This material is based upon work supported by the Federal Highway Administration under 
grant No. 693JJ32450007. 

2. The material was prepared by the University of South Florida, through its Center for Urban 
Transportation Research. Any opinions, findings and conclusions or recommendations 
expressed in this training are those of the Author(s) and do not necessarily reflect the view 
of the Federal Highway Administration. This training does not constitute a national standard, 
specification, or regulation. 

3. The U.S. Government does not endorse products, manufacturers, or outside entities. 
Trademarks, names, or logos appear in this presentation only because they are considered 
essential to the objective of the course. They are included for informational purposes only 
and are not intended to reflect a preference, approval, or endorsement of any one product 
or entity.
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Rear-End Collision Involvement in Fatal Work Zone and 
Non-Work Zone Crashes, 2022-2024 Average
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Source: National Work Zone Safety Information Clearinghouse
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Do Queue Protection Trucks Help?

7–27¶VO3URWHFWOWKHO4XHXHO•DPSDLJQOVKRZHGODOgdrOWROw%rO
reduction in secondary crashes (queueing occurred as the result 

of a primary incident)

,1–27¶VO3URWHFWOWKHO4XHXHO3URJUDPOVKRZHGODQO%5rOUHGXFWLRQOLQO
hard braking events

https://www.safehighways.org/wp-
content/uploads/2018/07/SSPIdeaSharingSessionX_KDuaneManning_6.28.2018.pdf

https://www.itskrs.its.dot.gov/2022-l01100
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MUTCD and FHWA Basics

³.QOassessment of the expected queue 
length, which should be a part of the 
TTC plan design process, might result in 
adjustments to the sign spacing and 
number of signs, as well as the use of
more conspicuous devices to increase 
the distance and conspicuity of the 
DGYDQFHOZDUQLQJODUHDa´

Source: MUTCD
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How do you decide when to use 
Queue Protection Trucks?

Queue Protection Truck Guidance for KYTC Work Zones

When to consider Queue Protection Truck(s)
� Interstates, parkways, and other high-speed/high-volume routes

� Adequate shoulder widths to allow the placement 
of Queue Protection Truck(s)

� Anticipated queue lengths more than ½ mile

Source: KYTC
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How do you decide when to use 
Queue Protection Trucks?

Queue Protection Checklist Form for MNDOT Work Zones
https://www.dot.state.mn.us/its/docs/scopingdecisiontree.pdf 

Source: MNDOT
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Noteworthy Practices: 
TMA and Sign Packages

Queue Protection Truck Guidance for INDOT Work Zones

� Retractable TMA
� Distinct lighting 
� Hass transmitter system 
� Custom warning sign

BE PREPARED TO STOP sign
� Fluorescent pink background
� Retroreflective yellow/red hatching

Source: INDOT
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Noteworthy Practices: 
Deployment Triggers and Placement

Queue Protection Truck Guidance for KYTC Work Zones

1. QPT positioned no further than ½ mile upstream
2. QPT positioned on shoulder
3. Reposition as needed to maintain ½ mile upstream
4. 2nd QPT held in reserve to support the 1st if needed

5. Queue length estimates and traffic conditions shall 
be reported to the KYTC project engineer or 
designee at the same periods as TDOT note

Source: KYTC
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Research and Innovation Case Study: 
JTRP and INDOT

Queue Warning Truck Results
� 45,000 hours of alerting/26 months
� The impact of queue warning trucks
� 370 hours w/trucks vs. 52 hours without trucks
� Decrease of 80% in hard braking events 
� Traffic speeds reduced 1500 to 2000 feet in advance of Q Truck 
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Key Takeaways

Purpose & Importance ± Queue Protection Trucks are a proven 
countermeasure to reduce rear-end crashes by providing an early, 
visible warning of slowing or stopped traffic.

Guidelines ± Deployment should follow established DOT 
specifications, MUTCD principles, and site-specific traffic control 
plans for maximum safety and compliance.

Noteworthy Practices ± Strategic placement, real-time 
repositioning, and integration with ITS tools maximize effectiveness 
while minimizing disruption.
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Resources

Recorded Webinar on Florida LTAP Website: 
https://floridaltap.org/recorded-webinar-
practices-innovations-for-queue-protection-
truck-deployment-in-work-zones/
� 2-part webinar series (4-hour training).
� Certificates or PDHs available upon 

completion and request.

National Work Zone Safety Information 
Clearinghouse Link: 
https://workzonesafety.org/training/practices-
innovations-for-queue-protection-truck-
deployment-in-work-zones/
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Thank You!
  

Questions?
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Why are queues a concern?
� Studies prove the likelihood of a 

secondary crash increases by 
2.8 percent for each minute the 
primary incident continues to 
be a hazard.

� Interstates and freeways 
make up only 15% of all 
annual fatalities but make 
up 50% of WZ fatalities. 

� #1 cause of WZ fatality is 
rear end crashes.



tŚĂƚOƐƉĂƌŬĞĚOddKd͛ƐOWƌŽƚĞĐƚOƚŚĞOYƵĞƵĞOŵŽǀĞŵĞŶƚ͍

� Crash On I-24
� Bonnaroo

� June 13, 2013

� 2 fatalities
� 6 injuries

� Involved 9 cars
� 1 tractor-trailer 

Two people killed, five injured in Bonnaroo car crash

Brandon Wilson and 
Deja Morris

https://www.youtube.com/watch?v=FU5aitYAfCM&t=66s


Protect the Queue Campaign was born
� 7KHeȊ3URWHFWeWKHe4XHXHȋe&DPSDLJQeZDVe

born in June of 2013.

� TDOT formed a partnership with local 
governments and first responders to 
work on getting roadway closures from 
crashes opened back up in 90 minutes 
or less. (Critical injury, fatalities, or 
hazmat incidents allow for a longer 
closure, when needed.)

� TDOT provided training to TDOT 
employees, partnering agencies, tow 
companies, and contractors that work 
on our highways.



We add Queue Trucks for our in-house crews
� Maintenance Crews

� Add message boards to 
pickup trucks

� Built trucks that include 
message boards and  
attenuators 

� When Used?
� When a queue is expected

� Maintenance lane 
closures

� Emergency lane 
closures



Construction Projects
� In 2015, we added Traffic Queue to 

construction projects. (SP712PTQ)

� Trucks with mounted attenuators
� 4 round yellow strobe lights
� 1 cab-mounted light bar
�  Truck-mounted message boards

� In 2024, we added that 2 trucks are 
required to be deployed when a queue is 
predicted or observed to be over a mile 
long.



Why do we use them?

They save 
lives!



How do we predict if we expect queues?
TDOT has a Lane Closure Queue 

Analysis Template Tool

� The Queue Tool helps us 
with planning in the Smart 
Work Zone layout 
footprint. 



New Data Source for Work Zone Planning

� TDOT now has access to Streetlight, 
a probe data analytics platform. 
� Provides accurate volume, including 
hourly data for individual years, 
months, and even specific days. 
� Provides accurate visualizations and 
data for origin and destination, which 
show what routes drivers are taking 
to and from a certain location. 



Streetlight Hourly Data ʹ Determining Off Peak
� We are now able to look at detailed 
hourly traffic data, including individual 
days of the week, months, etc.

� This can help us better plan our projects 
and decide our workdays, hour 
restrictions, and even have different 
restrictions for different directions.  

� This will also help us to better predict 
what our queue lengths will be and be 
data-driven in our approach to working 
off-peak. 
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Smart Work Zones

Changeable 
Message Board 
& Speed Sensor

Used in long-term 
Work Zone where 

queues are 
predicted on

Speed Sensor



Work Zones

� Message boards in advance 
of the work zone

� Sensors in advance and in 
the work zone



Cost Savings Example
� Anderson / Campbell Co I-75

± Bridge repair project requiring 
weeks of lane closures

± Estimated queues and PQWS 
Systems exceed in each direction

± Bid price of PTQ truck for this 
project was $1,850/day/shift  
(day= 2 shifts)

± Bid price of PQWS was $6,600 day 
(day = calendar day)

± Price of queue protection using 
only PTQ trucks on this project 
would have been approx. 
$133,200

± PQWS was a total of $92,400, for 
a savings of 40%



Portable Queue Advance Warning System

TDOT Pilot Project on I-65 north of Nashville, TN
Working with Horizon Signal



Portable Queue Advance Warning System

TDOT is piloting a portable 
advance warning system 

on our I-65 widening 
project.



Portable Queue Advance Warning System

High-Visibility Sign

Automatic Sign
Illumination

Lay-Flat
Solar
Panel



Portable Queue Advance Warning System

� Any combination of overhead and 
auxiliary trailers can be used

� An unlimited number of sensors can be 
used 

� Programming thresholds vary and can 
be programmed and changed as 
needed

� Programming changes can be done 
remotely



Portable Queue Advance Warning System

� Portable design allows for fast, flexible 
deployment

� Lifting ring for easy signal placement

�  Easy-up hydraulic lift

� Withstands sustained winds of 100 mph, 
gusts up to 110 mph



Portable Queue Advance Warning System
Additional Options Available

� Video Monitoring Ͷ PTZ camera 
gives a live look at traffic with 
resolutions up to full 1080 HD, and 
up to 60 frames per second.

� 15-Foot Extension Arm Ͷ Longer 
extension arm for greater horizontal 
reach on SQ3TS trailer. Ideal for 2-
lane applications.

� Advanced Remote Monitoring Ͷ 
Receive text and/or email alert 
notifications of system operation and 
battery voltage levels.



HAAS Alert



HAAS Alert

How it works

� When a TDOT vehicle or HELP (Highway Emergency Patrol) Truck activates its 
flashing warning lights or emergency equipment, a HAAS Alert Safety Cloud 
event is automatically triggered. 

� The event instantly sends digital alerts to nearby motorists up to 30 seconds 
in advance. 

� These alerts display on compatible in-dash digital systems and on mobile 
navigation apps such as Waze. 

� The system does not require TDOT operators to manually enter information 
or use extra apps; it runs entirely in the background. 

https://www.haasalert.com/
https://www.haasalert.com/


HAAS Dashboard



Questions?

Amy Fiscor-Long, P.E.
TDOT Statewide Traffic Safety Engineer
615-350-4388
Amy.Fiscor@tn.gov

Jason Quicksall, PE
TDOT Statewide Work Zone Engineer
615-532-4119
Jason.Quicksall@tn.gov

mailto:Amy.Fiscor@tn.gov
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