
Balanced Mix Design



Balanced 
Mix Design: 
Why should I 
care?

▸Do all your mixtures last as 
long as you design them for?

▸Do all your mixtures in a 
given category perform 
equally?

▸Do you have confidence that 
Superpave can handle all 
the different mixture and 
materials you use?
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What has 
changed?
The advent 
and 
popularization 
of mechanical 
tests for the 
asphalt 
mixture related 
to common 
distresses.
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BMD

▸Variability in 
production still largely 
an unknown.

▸Impact of aging on 
cracking tests.
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BMD

▸Selection of test 
temperature is critical 
– especially for 
rutting tests.
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Macrotexture for Safety



U.S. Fatalities

▸Roadway 
departure crashes 
overrepresented 
in annual fatalities



Technical Advisory on Surface Texture

Surface Texture for Asphalt and Concrete Pavements T-5040.36 
Issued June 17, 2005

▸Technical Advisory 
⁃ (1) issues information on state-of-the-practice for providing surface 

texture/friction on pavements and 
⁃ (2) issues guidance for selecting techniques that will provide adequate wet 

pavement friction

▸Not aware of any State DOT with dense graded asphalt mix 
specification requirements for macrotexture



Asphalt Pavement Macrotexture

▸Significant focus on adding life (durability) 
to dense-graded mixes over the past several 
years
⁃ Concern that macrotexture may be compromised

▸Macrotexture – mix surface voids, driven by 
aggregate gradation
• Provides voids/channel to evacuate water – more 

critical at higher speeds
• Provides friction from hysteresis – hysteresis 

increases with speed – more critical at higher 
speeds

• FHWA is investigating macrotexture testing 
procedures that could be used in mix design, mix 
verification, and field verification



Sand Patch Method



ØChanges in Pavement Macrotexture 

ØHave Been Used to Identify Segregation, Skid 
Resistance, Pavement Noise

ØCTM – Laser-Based Device to Measure Mean 
Profile Depth (MPD) of a Pavement

Circular Texture Meter (CTM)

ØDisplacement Sensor mounted on an Arm Rotates 
Clockwise at a Fixed Elevation from Surface to 
Measure Vertical Macrotexture Depth

ØDoes Not Account for Concave Recesses in the 
Pavement Surface

ØCorrelates Well with Sand Patch Test



Laser Texture Scanner (LTS) in Lab or Field

▸Lightweight, portable, rapid, 
3D scanner

▸Utilizes a 100-mm laser line 
and travels 100 mm to collect 
a square area

▸Measures macrotexture on 
freshly compacted mats in field 
and on cores or gyratory 
specimens in lab



Typical Gyratory Scanned Surface



Challenges

▸Reflectance resulting 
in data outliers.
⁃ Dulling spray used.

▸Edge effects when 
using smaller 
specimens or 
misaligned cores.

▸Current work on 
AASHTO method 
and interlab study.



Mean Profile 
Depth
Different sample 
measurements
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Tools for QC of Mix 
Placement



Tools for QC of Mix Placement

▸MATC currently 
deploying two 
tools ready now 
for effective 
quality control 
of mix 
placement:
⁃ Dielectric 

Profiling 
System (DPS)

⁃ Paver-Mounted 
Thermal 
Profiler (PMTP)

Image Source: 
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All images source: Travis Walbeck

Paver-Mounted Thermal Profiler (PMTP)
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Imaging of Mat 
Surface: 2 to 3 meters 
behind screed 



Dielectric Profiling System (DPS)

▸Coring and nuclear density gauge only 
used for spot checks on predetermined 
and random locations

▸DPS provides continuous density profile 
along testing path

▸Reduce turnaround times

Image Source: 
GSSI
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Example 1: Paver-Mounted Thermal Profiler (PMTP)
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Example 2 – Day 1: PMTP
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Example 2 – Day 2: Data from PMTP 

Date: 6 - 24 - 21 Date: 6 - 29 - 21

Cumulative 
Distribution of 
Mat Temperature

Distribution of 
Paver Speed
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Example 3: Paver-Mounted Thermal Profiler

Bridge Deck
Start of Project
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Example 4: Paver-Mounted Thermal 
Profiler



An ideal match? 
Paver-Mounted Thermal Profiler (PMTP) + Dielectric Profiling System (DPS)



Example 3: DPS and PMTP – as viewed in VETA 

30 min. - Paver Stop



Final Thoughts



Technology Transfer

▸Join social media (LinkedIn, Facebook) 
to follow FHWA MATC efforts 

▸1-pagers on Asphalt Construction:
⁃ Enhancing in-place density
⁃ Spotlight on Pavement Density: 

Dielectric Profiling System Series
⁃ Spotlight on Constructability: Paver-

Mounted Thermal Profiler Series
⁃ Spotlight on Pavement Safety
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Technical Documents - Mobile Asphalt Technology Center - Asphalt - Pavement & Materials - Pavements - Federal Highway Administration (dot.gov)

https://www.fhwa.dot.gov/pavement/asphalt/matc/technical-documents.cfm


1-pagers & “Technician’s Tips and Tricks” Videos 

Capabilities - Mobile Asphalt Technology Center - Asphalt - Pavement 
& Materials - Pavements - Federal Highway Administration (dot.gov)
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https://www.fhwa.dot.gov/pavement/asphalt/matc/capabilities.cfm
https://www.fhwa.dot.gov/pavement/asphalt/matc/capabilities.cfm


FHWA InfoMaterials: MATC Data from Past Site Visits

https://infomaterials.fhwa.dot.gov/Dataset/DatasetDetails   
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https://infomaterials.fhwa.dot.gov/Dataset/DatasetDetails


https://www.fhwa.dot.gov/MATC/

MATC Website



https://www.fhwa.dot.gov/matc

https://www.fhwa.dot.gov/



