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Asphalt Rubber Friction Course (ARFC)

Portland Cement Concrete Pavement (PCCP) 

• Approximately ¾” 
• 10-year life cycle
• Reduce reflective cracking
• Maintain smooth ride
• Noise reduction



I-10 Wearing Course Experiment

Arizona DOT Pavement Preservation 
Experiment – 1999

Mile Post 186.2 to 195.3 East Bound

Annual Daily Traffic (ADT) ~ 60,000
with 25% trucks

Total Equivalent Single Axle Loads
(ESALs) ~ 26 Million

Five (5) Asphalt Concrete Friction
Courses as Test Sections

32 Replicate Test Cells

  

I-10 Test Sections

  

I-10 Test Sections









Driven by the public’s call for quieter roads, the Maricopa Association of Governments 
(MAG) through the Arizona Department of Transportation (ADOT) initiated the Quiet 
Pavements Program in the early 2000’s





 Better service life compared to conventional ACFC layers
 Enhanced skid resistance
 Reduced splash and spray
 Smooth ride
 Recycling Arizona’s tires to beneficial uses



ASU Studies: Very good 
performance! 



Friction Test-Deck Park Tunnel I010 East HOV Lane @ 60 mph 

Comparison PCCP to AR-ACFC 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

50 200 350 500 650 800 950 1100 1250 1400 1550 1700 1850 2000 2150 2300 2450 2600

Friction average every 50 feet

F
ri

c
ti

o
n

 V
a
lu

e
 (

M
u

)

PCCP

AR-ACFC

Average Friction Value  
LANE 

PCCP AR-ACFC 

I010EHOV 0.54 0.66 

I010ELN1 0.60 0.61 

I010ELN2 0.49 0.61 

I010ELN3 0.47 0.60 

I010ELN4 0.47 0.54 

I010WHOV 0.51 0.58 

I010WLN1 0.64 0.57 

I010WLN2 0.50 0.59 

I010WLN3 0.44 0.59 

I010WLN4 0.42 0.58 

 Friction improved

Asphalt-Rubber Standard Practice Guide, Prepared for the Rubber Pavements Association, October 
2012, Second Edition. George B. Way., Kamil E. Kaloush., and Krishna P. Biligiri. (+) 
http://www.rubberpavements.org/Library_Information/AR_Std_Practice_Guide_Second_Edition_20121001_Reduced1.pdf 

 



San Antonio I-35



IRI (in/mi) 
LANE 

PCCP AR-ACFC 

I010EHOV 96.34 43.57 

I010ELN1 123.20 59.03 

I010ELN2 104.29 48.81 

I010ELN3 111.87 47.80 

I010ELN4 115.30 52.91 

I010WHOV 85.44 32.51 

I010WLN1 87.94 37.79 

I010WLN2 85.40 46.92 

I010WLN3 96.83 46.11 

I010WLN4 97.75 36.81 

 
Ride Quality improved

Asphalt-Rubber Standard Practice Guide, Prepared for the Rubber Pavements Association, October 
2012, Second Edition. George B. Way., Kamil E. Kaloush., and Krishna P. Biligiri. (+) 
http://www.rubberpavements.org/Library_Information/AR_Std_Practice_Guide_Second_Edition_20121001_Reduced1.pdf 

 



 Reduced tire wear emissions 
 Contributes to better air quality
 Long term health of citizens

 Reduce Urban Heat Island impacts
 Exceeding design life with NO maintenance.
 Thermal blanket leading to a longer PCCP life

 No PCCP surface distress



(mg/km)Emission rates calculated per kilometer driven

Tire wear 

emission rate 

based on 

Experiment 1 

(PCC road surface) 

Experiment 2 

(AR-ACFC road surface) 

Compound # 3 354 ± 71 177 ± 35 

Compound # 4 172 ± 34 120 ± 24 

 

May 2004 and 
June 2005



Condition /

Location 

Before 

Overlay

After  

Overlay

Inside 

Tunnel

96.3 85.4

At Exit 86.3 77.6

Inside 

Vehicle

71.3 67.1









20

Paved surfaces are 
~40% of the 

urbanized land 
cover in Phoenix

Phoenix Metropolitan Area (11pm at night) 
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Canyon Geometry

Thermal Properties 

Anthropogenic Heat

The Urban Greenhouse Effect

Oke et al. (1997) 

• The Effective Reflectivity (Albedo)

• Reduction of Evaporating Surfaces

• Reduced Turbulent Transfer of Heat

Figure 11 The Urban Surface Energy Balance Fluxes



• Albedo, α

• Emissivity, ε

• Convection Coefficient, h

• Thermal Conductivity, k

• Specific Heat, C

• Density, ρ

• Thermal Diffusivity, α,κ
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Performance / Durability

Safety

Ride Quality

Quality of Life Issues
Highway Noise

Air Quality

Urban Heat Island

Human Health

Extended PCCP Life



ARFC overlays have been highly successful at many 
levels
Even if we match pavement/tire noise levels by special 
PCCP surface preparation techniques, we would:

Loose Urban Heat Island benefits
Increase vehicle tire wear
Have higher tire wear emissions pollution
Have long term impact on human health
Risk safety issues related to skid and splash 
Loose long-term preservation of the PCCP pavement 
structure

Industry impacts?




