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Established By: Federal Highway Act of 1956 

Total Mileage: 46,773 (as of 2003)

States initially with only PCC Interstates: 5 (DE, NE, WI, WV, MO)

States initially with > 90% PCC Interstates: 13 (DE, NE, WI, WV, 
MO, IL, AR, ND, SD, OH, PA, IN, IA)

Percent of Interstate Mileage Currently Consisting Solely of   
Concrete Pavement: 29%

Percentage of Interstate Mileage Currently Consisting of Either
Concrete or Composite Pavement: 55%

More Than One-Half of States Paved More Than One-Half of Their 
Interstates in Concrete.

>75%
50-75%
25-50%
<25%

88.5%

Background

• First PCC Pavement 
constructed in 
Bellefontaine, Ohio, 1891 

• Two course construction 
• Hard aggregate on top so 

horseshoes wouldn’t 
wear pavement.

• Grooved in 4” squares so 
horses would not slip
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Reasons For Surface Textures

Safety
Durability
Ride Comfort
Fuel Efficiency
Noise

Burlap Drag

Standard of
30 US states in 1963
46 US states in 1969
Many counties & municipalities 
currently

Process:
Pull burlap sheets from paver or 
bridge
Slightly moisten
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Burlap Drag Texturing

Surface Texture Types

Burlap Drag (Into the 1970s)
Transverse and Longitudinal Brooming (Into 
the 1970s)
Diamond Grinding/Grooving (1960s)
Longitudinal & Transverse Tine (1970s)
Artificial Turf Drag (1980s)
Random Transverse (1990s)
Whisper Grind (2003)
Innovative Textures?????

Exposed Aggregate
Porous Concrete
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Broom Textures

Diamond Grooving
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Diamond Grinding

Tined Texture Looking Down on Tines
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Random Transverse

What’s Been Tried

Belt Drag –Sinusoidal
Dimpled
Skewed
Cross Hatched
Exposed Aggregate
Porous Concrete
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Current US Research On Surface 
Characteristics

Friction—NCHRP 1-43 Friction Guidelines
Optimizing—NCHRP 10-67
Near Field Noise Measurement –NCHRP 1-44
Truck Noise Source Measurement—NCHRP 8-56
Innovative Texturing Device—FHWA
Innovative Textures—ACPA/Purdue TPTA
Surface Characteristics—NCPTC/FHWA/ACPA
OBSI ACPA testing
Pooled Fund Studies

Texture Type By State RTT
UTT
LT

Considering Changing to LT

Artificial Turf

Diamond Grinding

Hawaii

Alaska

Asphalt Only
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Unanswered Questions Or 
Unquestioned Answers

Unanswered Questions

How Smooth is Smooth Enough?  IPRF Task 16
How Quiet is Quiet Enough?
What are the Necessary Friction Requirements?
How Best to Measure Splash Spray?
How to Improve Texture Durability through Mix 
Characteristics?
Acoustic Durability Over Time?
Can Texture be a surrogate for friction/noise?
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Unquestioned Answers

Random Transverse Tines (really?)…
Friction is best measure of safety, and skid is best 
measure of friction… (lateral stability?) 
Best Texture to Maximize Fuel Efficiency
dB is the Best Noise Annoyance Metric (tonality?)
Car tires only (truck metrics?)…

The Bottom Line:  
As-Designed vs. As-Built Tining
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Major Projects Reviewed 

NCPTC/FHWA/ACPA -
Surface Characteristics Study

Purdue University –
Tire Pavement Test Apparatus

To Date: 213 Unique Textures Tested
71 Transverse Tining (incl. 6 skewed)

• 51 Longitudinal Tining (incl. 1 sinusoidal)
• 1 Cross-Tined (transverse and longitudinal)

• 20 Diamond Ground
• 8 Grooved (2 longitudinal, 6 transverse)

• 30 Drag (Burlap, Turf, Broom, Belt, Carpet)
• 1 Transverse Broom

• 3 Exposed Aggregate
• 3 Shot Peened
• 1 Milled

• 19 HMA
• 5 Surface Treatments

Over 547 unique test sections for a total of over 143,000 ft !

Test Sections
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Noise Measurement

Noise Results
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Preliminary Catalog Results – Trans. Tine
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US 30 Random Transverse Tined 
110 dBA

DFT / CTM vs. the Skid Trailer

Friction (Microtexture) MPD (Macrotexture)

Skid Number (SN40S)
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DFT / CTM vs. the Skid Trailer
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Iowa Type 1 (US 30) - Site Visit 4 - 5 mos. Post-Traffic
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Fins Existing After Grinding

Chopper Blades vs. Conventional
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Future TPTA Enhancements

Friction Measurement
Rolling Resistance Measurement
Annoyance Metrics White Paper

Back to the Future
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Trucks Vs Cars as Noise Source?

Noise Level Versus Traffic Composition & Offset Distance
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Splash and Spray-- Concrete

In Summary—Future Texture 
Directions

Elimination of Textures with Tonal Issues or 
Excess Level
Improvement of Existing Textures
Development of New Textures Types and 
Processes
Texture Consideration for Commercial Vehicles
Better Means for Assessing Safety
Optimization of Surface Textures
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Thank You!Thank You!

KICK the asphalt habit…


