
Battling Segregation Using Pave IR System



What is Thermal Segregation

▪ Thermal segregation is defined as temperature differences 

in the hot mix asphalt (HMA) mat as it is placed and is a 

potential cause of premature failure in asphalt roads.  It 

can cause a significant reduction in pavement life due to 

low density from cold spots in the HMA mat.
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SYMPTOMS OF THERMAL SEGREGATION

• Localized spots of coarse texture
• May hold water after rain event

• Premature failure due to fatigue 
cracking, raveling, and moisture 
damage

• Increased roughness

• Same as insufficient compaction



Rules of Thumb – Why Does it Matter

▪ For dense graded HMA, 1% 
increase in air voids (above 
a baseline value of 7%) will 
result in a minimum 10% 
decrease in pavement life

▪ 25°F temperature 
differential = 1-2% more air 
voids

▪ No signification compaction 
occurs below cessation 
temperature (about 175°F).



Methods for Identifying Thermal Segregation

Handheld Infrared Thermometers – Camera – Bar - Scanner



Methods for Identifying Thermal Segregation

Handheld Infrared Thermometers 1st Generation of Thermal Detection



Methods for Identifying Thermal Segregation

Handheld Infrared Thermometers are not allowed 

for temperature profiles in the 2014 Specification



TxDOT’s 2014 Specification Regarding Thermal Segregation

▪ Use a hand-held thermal camera or a thermal imaging 

system to obtain a continuous thermal profile in 

accordance with Tex-244-F. 



Methods for Identifying Thermal Segregation

Thermal CameraPave-IR Scan SystemPave-IR Bar System



None               Moderate             Severe

0°F - 25.0°F 25.1°F - 50.0°F > 50.0°F

TxDOT’s Classification of Thermal Segregation



Thermal Imaging System Vs Thermal Camera (Item 344)

Thermal Imaging System

– May pave any time roadway is dry 

and surface temperature is 32ºF

– The Engineer may suspend paving 

operations for recurring severe 

thermal segregation

– Density profiles are not required 

and not applicable

– Do not lose bonus for severe 

thermal segregation

Thermal Camera

– Minimum surface temperatures depend on 

PG grade and subsurface or surface layer; 

but minimum may be upwards of 60ºF

– Take immediate corrective action to eliminate 

recurring moderate thermal segregation

– Suspend operations and take corrective 

action to eliminate severe thermal 

segregation, unless otherwise directed

– Evaluate areas with moderate and severe 

thermal segregation by performing density 

profile 
–

– No production or placement payment bonus 

for sublots with severe thermal segregation



Thermal Camera Requirements

▪ Thermal camera requirements are 

outlined in Tex-244-F, “Thermal 

Profile of Hot  Mix Asphalt”

– Minimum resolution of 19,200 pixels

• Older cameras may not meet this 

requirement

▪ TxDOT Selected

– Camera is FLIR E6

– Handheld (not mounted, portable)

– Thermal image is displayed in real 

time

– Pull the trigger to take thermal 

images

– A digital image is also taken



Thermal Camera Settings

▪Camera Settings

– Emissivity = 1.00

– Reflected Temperature = 68ºF

– Distance = 10 feet

– Language = English

– Temperature Unit = ºF

– Distance Unit = Feet

– Set Correct Date and Time

– Color = Rainbow

– Image Mode = Thermal MSX



Thermal Camera Guidelines

▪ Take several thermal images for each 
thermal profile
– Recommendation is 2 to 3 photos for 

the first 20 feet (max. baseline)

– 13 to 15 photos for the remaining 130 
feet

▪ Take corrective action to eliminate 
recurring moderate thermal 
segregation

▪ Suspend operations and take 
immediate corrective action to 
eliminate severe thermal segregation 
unless otherwise directed

▪ Use the camera to mark areas of 
moderate and severe segregation, 
which can be followed up with a 
density profile



Guidance Document – Procedure



Thermal Camera Examples of Thermal Segregation 



Cause



Segment sampling across the mat every 9’’



DATA COLLECTION SCREEN



Dump men are important! Can’t stress this enough



End of load segregation



Variable depths cause temperature inconsistency and thermal segregation



Paver stops can be our Achilles heal! 









Contractors Perspective who use Thermal Imaging Systems Today

TxDOT Specification Compliant;

Eliminates placement QC technician from having to perform segregation density profiles, and thermal 
profiles 

Improves placement QC use of time, better monitoring of tack coats, membrane seals, rolling, compaction , 
density and smoothness;

Thermal segregation can be a predecessor to pavement bumps and raveling;

Thermal segregation can disrupt an otherwise effective rolling pattern and appropriate compaction effort;

Improves placement and ride bonus opportunity and minimize penalty, resulting in a prompt return on 
investment cost; 

Real time Data collection can be viewed locally at the paver and remotely in real time;

Data can be stored and evaluated at most convenient time and location; 

Improves quality control/assurance confidence level when paving and compacting mix in cooler 
temperatures;

Knowledge gained enables more effective asphalt pavement trouble shooting from the paver back to the 
plant;

Contractor may pave anytime the roadway is dry and the roadway surface temperature is at least 32°F by 
using the Pave-IR system and demonstrating to the Engineer that no recurring severe thermal segregation 
exists.

Thermal Segregation kept to a minimum leads to best practices and ultimately better long term pavement 
performance;


