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Introduction 

• From Grooved Marshall Asphalt to Ungrooved 

Airfield Asphalt Concrete 

• Friction characteristics 

• Early life and in service friction values 

• Conclusions 



Why using improved materials  

• Pressure to maximise runway availability 

• Low maintenance 

• Better whole life cost 

• Sustainability 

• Requirements to demonstrate best value  



UK airfield asphalts 

 

• Grooved Marshall Asphalt surfacing 

• Marshall Asphalt binder course 

• Dense Macadam binder course/base 



French airfield asphalts 

• Bétons Bitumineux pour chausées Aeronautiques (BBA) 

• BBA surface and binder course 

• Ungrooved 

• French National Standards 

• Track records > 25 years 

• Performance based design 

Source: LPC Bituminous Mixtures Design Guide 



Grooved “BBA” 

• All surfaced with 

grooved 0/10mm BBA 

(AC 10-BBA) 

• The use of 0/14mm BBA 

(AC 10-BBA) as 

enhanced binder course 

• Use of local and RAP 

materials 



Ungrooved BBA 

• July 2011: ungrooved 0/14mm 
BBA (AC 14-BBA D) surface 
course at Manchester 
International Airport  

• March 2011: ungrooved 
0/14mm BBA (AC 14-BBA D) 
surface course and binder 
course at London Southend 
Airport 

………5 years! 

 



Class and type of BBAs 



Surface Characteristics 
• Texture depth 

• Minimum average texture depth of 1mm (ICAO and CAP168 of CAA) 

• Minimum texture depth of 0.6mm on runways for 90% of the zones tested 

(AFNOR, 1999) 

• Wet friction characteristics  

• Using Continuous Friction Measurement Equipment (CFME), such as Mu-

Meter, Grip Tester and IMAG.  

 Continuous 

Friction 

Measuring 

Equipment  

Minimum Design 

Objective Level 

(DOL) 

Maintenance 

Planning Level 

(MPL) 

Minimum Friction 

Level (MFL) 

CAA ICAO CAA ICAO CAA ICAO 

Mu-meter 0.72 0.72 0.57 0.52 0.50 0.42 

Grip Tester 0.80 0.74 0.63 0.53 0.55 0.43 

Note: CAA specifies water depth of 0.5mm and 0.25mm for the wet friction assessment using Mu-

meter and Grip Tester respectively, whilst ICAO specifies water depth of 1mm for these tests.  



TTURL [CAA CAP 781] 



Classification  
• According to JAR OPS 1, paved runways which have been specially 

prepared with grooves or porous pavement may be considered as having 

“effectively dry” braking action even when moisture is present, but provided 

that it is not contaminated (i.e. no WATER PATCHES or FLOODED). 

But: 

•How Many Grooves? 

•What Size? 

•What Spacing? 

  



Early Life Surface characteristics 



Ungrooved Asphalt Early Life 
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Ungrooved and Grooved Asphalts Early 

Life 
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Groove Retention 



Friction Value vs time Grooved “BBA” 



Still very good after 3 years in service 



Construction Ungrooved BBA 



Friction Value vs time Ungrooved BBA 



Friction Value During Construction 



Conclusions (1) 

• Use of BBA for binder course when runways are 

in temporary condition is advantageous;  

 

• Greater length of Temporary Total Ungrooved 

Runway Length (TTURL) can be considered 

when BBA is used;  

 

• Rapid achievement of Design Objective Level 

(DOL) friction;  



Conclusions (2) 

• BBA groove stability is not an issue; 

• A good comparison can be made between the 

ungrooved AC 14-BBA D, grooved AC 10-BBA, 

and grooved AC 14-MA in terms of friction; 

• Ungrooved AC 14-BBA D have now been used 

in surface course in UK airfields; 

• It has now been adopted as a permissible option 

for airfield rehabilitation under CAA CAP 781. 


