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Open-Graded Friction Courses Suitable for 
Suburban Environments

Southeastern Asphalt User/Producer Group Meeting 
November 21, 2024

Weather Impacts on Safety
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Each year (2007-2016)
1,235,145 weather-related 
accidents
5,376 people killed

46% 
happened during rainfall

https://ops.fhwa.dot.gov/weather/q1_roadimpact.htm

Imagine Driving on a Rainy Day
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Use of OGFC

• Minimize hydroplaning

• Reduce splash & spray

• Improve friction
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Success Story
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93% 
reduction in wet 

weather accidents after 
placement of OGFC

http://www.equipmentworld.com/applications‐innovations‐10/

Use of FC-5 Mixtures in Florida

• Improve safety 
• Multilane
• Flush shoulder
• Speed 50mph or above

• Typical FC-5 course
• 12.5mm NMAS, PG 76-22
• Placed at ¾” thick  
• No structural value
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(Source: ASPHALTPRO)
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FC-5 Mixtures in Suburban Areas

• Experiences premature raveling
• Due to high lateral stresses from 

turning, rapid acceleration, and 
braking
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(Source: FDOT)

Strategies Considered to Mitigate Problems

• HP binder

• 9.5mm NMAS

• Alternative friction course (AFC)

• Stone matrix asphalt (SMA)
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Task 2: Work Plan

9

2 Aggregates 
(GRN and LMS)

Permeability
(Permeability, 

FM5-565) 

Rutting
(HWTT, 
T324)

Drainability
(Outflow, 
E2380)

Texture, Friction
(CTM-E2157
DFT-E1911)

Cracking
(Overlay, 

Tex-248-F)

Durability
(Cantabro, 

TP108)

STA Slab with Three-Wheel 
Polishing

STA & NAWS Cylinder
(NAWS, 1,000 & 2,000 hrs)

STA Cylinder 
(STA, 2hrs@Comp. Temp)

2 Binders 
(PG 76-22 and HP)

Work Plan

FC-5
(12.5mm NMAS)

9.5mm OGFC
(9.5mm NMAS)

SMA
(12.5mm NMAS)

AFC
(12.5mm NMAS)

Mix Designs for AFC

• Gradation
• 12.5mm NMAS

• Air voids 
• 10% - 15%

• Cantabro loss
• ≤ 10%

• Permeability 
• as measured 
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Summary of Mix Designs
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LMSGRN
Mix Type

Va (%)OBC (%)Va (%)OBC (%)

15.17.019.66.3
FC-5 

(Ndesign = 50)

15.37.319.66.3
9.5mm OGFC 
(Ndesign = 50)

11.07.313.56.5
Alternative Mix Design 

(Ndesign = 50)

4.07.54.06.5
12.5mm SMA 
(Ndesign = 35)
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Cantabro Loss

• Lower Cantabro
loss, more effective

• HP(FC-5) 
• SMA, AFC

• 9.5mm OGFC

• FC-5
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(a) GRN, STA
(b) GRN, STA + 
1,000 NAWS

(c) LMS, STA (d) LMS, STA + 
1,000 NAWS
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Cantabro Loss

• Lower Cantabro
loss, more effective

• HP(FC-5) 
• SMA, AFC

• 9.5mm OGFC

• FC-5
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(b) GRN, STA + 
1,000 NAWS

Permeability and Drainability
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(a) GRN, STA
(b) GRN, STA

(c) LMS, STA (d) LMS, STA

• Higher permeability 
or less flow time, 
better drainage

• FC-5, HP(FC-5), 
9.5mm OGFC

• AFC

• SMA

Permeability and Drainability
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(a) GRN, STA • Higher permeability, 
better drainage

• FC-5, HP(FC-5), 
9.5mm OGFC

• AFC

• SMA

Cracking Resistance
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(a) GRN, STA (b) GRN, STA + 
1,000 NAWS

(c) LMS, STA (d) LMS, STA + 
1,000 NAWS

• Lower CPR, more 
resistant to cracking

• HP(FC-5)
• SMA, AFC

• 9.5mm OGFC, FC-5

Cracking Resistance
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• Lower CPR, more 
resistant to cracking

• HP(FC-5)
• SMA, AFC

• 9.5mm OGFC, FC-5

*CPR = cracking progression 
rate

(b) GRN, STA + 
1,000 NAWS

Rutting Resistance
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(a) GRN, STA

(a) LMS, STA

• Lower rut depth, more 
resistant to rutting

• SMA
• AFC

• 9.5mm OGFC, FC-5, HP(FC-5)
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Rutting Resistance
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(a) GRN, STA• Lower rut depth, 
more resistant to 
rutting

• SMA

• AFC
• 9.5mm OGFC, 

FC-5, HP(FC-5)

Surface Friction
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(a) GRN, STA

(a) LMS, STA

• Higher DFT40, better friction
• Typically, depending on the 

aggregate type

• SMA and AFC may be more 
resistant to polishing

Macrotexture
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(a) GRN, STA

(b) LMS, STA

• Higher MPD, better for wet 
weather friction

• Typically, depending on the 
gradation type

• FC-5, 9.5mm OGFC
• AFC

• SMA

Summary of Findings
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MacrotextureFrictionRuttingCrackingDrainabilityPermeabilityDurabilityFactor
0000000FC-5
000++00+++HP(FC-5)
000000+9.5mm OGFC
-+++--++AFC
--++++----++SMA

Notes: ‘0’ = no change; ‘+’ positive effect; ‘-’ negative effect

Recommendations

• Strategies for improving the durability of OGFC for suburban environments
• HP(FC-5)

• Minimum specs changes, increase in cost

• 9.5mm OGFC

• Some specs changes, minimum to no cost increase

• Alternative Friction Course 

• Some specs changes, minimum to no cost increase
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Implementation: Proposed Requirements for 
9.5mm OGFC and AFC
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Alternative Friction Course9.5-mm OGFCFC-5Sieve Size

1001001003/4"

85 - 10010085 - 1001/2''

60 - 7585 - 10060 - 753/8''

25 - 3520 - 4015 - 25#4

10 - 155 - 105 - 10#8

2 - 52 - 42 - 5#200

Alternative Friction Course9.5-mm OGFCTest StandardMix Property

5050N/ANdesign

10 -15≥ 15AASHTO T 331Air Voids (%)

≤ 10≤ 15AASHTO T 401Cantabro Loss (%)
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Thank You

Questions?

Mobile, Alabama Dr. Nam Tran, NCAT SEAUPG 2024




