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INTRODUCTION 

1. Braking performance on pavement surfaces is critical for aircraft operations. Under 

certain conditions, hydroplaning or unacceptable loss of traction can occur, resulting in poor 

braking performance and possible loss of directional control. Consequently, a key functional 

requirement of any airport runway surface is skid resistance. 

2. Surface requirements of runways are contained in the Civil Aviation Safety 

Authority (CASA) Manual of Standards Part 139 (MOS139), specifically Clause 6.09 

(Reference A). The requirements focus on surface texture, surface friction and grooving, as 

well as required testing timeframes to help ensure appropriate runway skid resistance for safe 

aircraft operations.  

3. The Defence Aircraft Pavement Friction and Grooving Policy has been developed 

by Directorate of Estate Engineering Policy (DEEP) to provide guidance on how to apply the 

MOS139 runway surface requirements to Defence sealed airfields. Considerations include 

those for design (runway surface and grooving), and management and maintenance (friction 

testing and corrective action). 

PURPOSE 

4. The purpose of this policy is to provide guidance for the planning, design and 

management of surface requirements on Defence runways.  

SCOPE 

5. This policy applies to sealed runways on Defence Aerodromes that service fixed 

wing aircraft and are Certified in accordance with Reference B. 

BACKGROUND 

6. A key functional requirement of any airport runway surface is skid resistance. A 

runway’s skid resistance allows for adequate pavement surface to tyre interaction to provide 
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the required friction for stopping safely within the available distance. Skid resistance is 

influenced by two key factors: micro-texture and macro-texture.  

7. Micro-texture refers to the small-scale texture of the pavement aggregate and 

provides the friction force between tyre and pavement surface. Macro-texture refers to 

textures having wavelengths greater than 0.5 mm and pertinent to aircraft pavements, plays a 

greater role in skid resistance at speeds exceeding 50km/h. Additionally, macro-texture 

determines the reduction in friction available to an aircraft tyre as a consequence of the film 

of water between the aircraft tyre and the pavement surface during wet weather conditions. 

The macro-texture allows the water to escape between the tyre-pavement interface at a rate 

that reduces the likelihood of hydroplaning.  

8. The International Civil Aviation Organisation (ICAO) recommends a minimum 

surface macro-texture to reduce the risk of hydroplaning (Reference C). The CASA MOS139 

requires that all sealed airfields are to either; 

a. achieve a preferred average macro-texture depth of 1 mm, or 

b. provide adequate wet friction levels when measured with Continuous Friction 

Measuring Equipment (CFME), or 

c. have its surface grooved.  

9. CFME measures the friction levels of a pavement in a simulated wet condition. 

These measurements are used directly to determine if minimum wet friction levels are 

satisfied for the pavement. Grooving is also included as an option for sealed runways that do 

not satisfy minimum texture requirements or minimum wet frictions levels. The grooves 

improve the macro-texture of the pavement by providing channels for water to escape from 

between the tyre-pavement interface, thereby improving overall skid resistance properties. 

When designing a runway, either one of the three regulatory requirements must be achieved.  

10. A runway surface should provide the desired friction level immediately following 

construction; however, surface friction changes over the lifespan of a pavement. It can 

increase with age due to effects such as weathering, and can decrease due to contaminants 

such as rubber build-up and any surface rejuvenation or enrichment treatments. 

Consequently, it is important that friction properties are monitored and managed throughout 

the serviceable life of a runway pavement.  

RUNWAY SURFACE 

11. Defence primary and secondary runways are required to meet the surface 

characteristics of sealed runways in accordance with Clause 6.09(1) of Reference A. 

Additionally, for primary and secondary asphalt runways that have regular Code 4 jet aircraft 

and military fighter jet aircraft, which have a design surface texture less than 1 mm, the 

surface must be grooved. 
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GROOVING 

12. If Clause 6.09(1) of Reference A is to be satisfied by grooving the surface, the 

following must apply: 

a. Dimensions: Nominal dimensions for grooves shall be (with appropriate 

construction tolerances) in accordance with Reference D (i.e. 6 mm wide x 6 mm 

deep at 38 mm centres). Trapezoidal grooving may be used subject to written 

agreement by DEEP Airfields Section.  

b. Timing: In accordance with Reference E, saw cutting grooves in new or resurfaced 

pavements must not be undertaken until the material has cured to the extent that the 

grooves can be cleanly cut without damage to the groove edges. This is not less than 

30 days; however, the actual duration must be determined by the airfield pavement 

designer.  

Primary Runway 

13. Should it be determined that the primary runway requires grooving, in accordance 

with Clause 6.09(1)(c), grooves must be perpendicular to the RWY centreline and extended 

as close as possible to the runway edge, with the exception of: 

a. Asphalt threshold (THR): Grooving may cease approximately 100 m from the 

RWY end in order to minimise the risk of FOD associated with turning aircraft 

causing groove-related distresses. However, surface texture or CFME requirements 

in accordance with Clause 6.09(1) of Reference A must be achieved. 

b. Concrete THR: Grooving is not to occur if there are concrete THRs that meet 

surface texture or CFME requirements in accordance with Clause 6.09(1) of 

Reference A.   

c. Operational Readiness Platforms (ORPs)/Turning Nodes. Grooving may cease 

prior to the end (furthest from the THR) of the ORP/turning node or 100 m from the 

RWY end (whichever is greater) if surface texture or CFME requirements in 

accordance with Clause 6.09(1) are met. This is to minimise the risk of FOD 

associated with turning aircraft causing groove-related distresses.  

d. Inset AGL. Where inset lighting exists in the pavement, care must be taken to 

ensure grooving does not damage the light fitting or interfere with any AGL cabling. 

Additionally, the area around the light that remains ungrooved should be minimised 

to as small an area as practicable.  

e. Aircraft Arrestor Systems (AAS). Where there are permanent arrestor installations 

or footings for temporary systems, in accordance with Reference F Clause 3-17.2.2 

grooving shall cease 3 m either side from the arrestor cable. Care must be taken to 

ensure grooving does not impede the normal operations of the AAS and takes into 

account the ramping of the asphalt layer around the AAS pavement as per the 

recommendation of the engineering specialist.  
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Other pavement surfaces 

14. Rapid Exit Taxiways (RET). Specialist pavement engineering advice is to be 

sought in determining the need for grooving on RETs considering the following factors: 

a. Aircraft traffic mix 

b. Weather conditions 

c. Grading and drainage performance of the RET 

d. Geometry of the RET intersections with the runway and taxiway, and 

e. Precedent and previous experience. 

15. Should it be determined that the RET requires grooving, the grooves are to be cut 

perpendicular to the centreline of the RET between the inside edges of the taxiway edge 

markings. At the intersection of the RET and runway, grooves may be perpendicular to the 

centreline of the runway so that groove cutting is not interrupted at the edges of the runway. 

16. Cross Runways. Should it be determined that the primary runway be grooved, the 

entire length of the primary runway will be grooved perpendicular to the centreline of the 

runway. Should it be determined that the secondary requires grooving, the grooving will 

cease in the vicinity of the intersection with the primary runway. 

FRICTION TESTING 

17. Runways. In accordance with References A and G, friction testing using CFME 

with self-wetting features shall be used to measure the friction level of a runway at bases that 

operate fixed wing aircraft. This is to occur for the following conditions for Defence sealed 

runways; 

a. on newly constructed or resurfaced runways 

b. on runways that have had a surface treatment (e.g. PME) or rubber removal 

undertaken 

c. on an as-required basis to respond to concerns regarding friction characteristics (e.g. 

operator feedback, excessive rubber build up, etc.) 

d. on written direction from DASA, or 

e. otherwise in accordance with Annex A. 

18. Emergency runways. Defence have a number of taxiways that are used as runways 

in emergencies. Due to the number and type of landing/take-off operations that occur on 

these pavements, friction testing will be undertaken in accordance with Para 17, sub para a, b, 

& d only.  
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SURFACE TEXTURE TESTING 

19. If surface texture testing is required to inform skid resistance properties, it must be 

performed in accordance with Clause 6.09(3) of Reference A. In addition to the sand patch 

volumetric test method described in Clause 6.09(1)(b), laser-based techniques are also 

permitted if the equipment has been appropriately validated and subject to written agreement 

from DEEP Airfields Section.  

CORRECTIVE ACTION 

20. Restoring runway surface texture and / or friction to the levels specified by 

Reference A generally involves significant financial investment and requires careful 

deliberation. When deficiencies are identified by surface texture or friction testing, DEEP 

Airfields Section advice must be sought to assist in determining the appropriate response, or 

whether corrective action is required. The following aspects are considered in determining 

the appropriate corrective action: 

a. Traffic type and rate of use. Whether Code 4 jet or military fighter jet aircraft 

regularly use the runway and the frequency of aircraft operations. 

b. Environmental conditions. Frequency and intensity of weather events such as rain 

or strong winds. 

c. User input. Where there is limited Code 4 or military fighter jet aircraft, 

engagement with the relevant stakeholders (e.g. BASO, BAEO, Squadron 

Operations) is necessary to establish user concerns over runway frictional 

characteristics. If there is concern regarding specific aircraft, type of operations or 

level of pilot experience, then corrective action should be taken. 

21. Where immediate corrective action is not considered necessary (subject to resolving 

any relevant stakeholders concerns) a NOTAM (Notice to Airmen) and/or permanent AIP-

ERSA entry must be issued stating the existing conditions in detail, while regular surface 

texture and/or friction testing continues in order to identify any further deterioration. 

 



 A - 1 ANNEX A 
 

DEFENCE RUNWAY FRICTION TESTING FREQUENCY 

1. Table A1 describes the minimum required frequency for runway friction testing. 

These frequencies have been determined through consultation with industry experts and 

consideration of the following factors: 

a. ICAO, FAA, CASA and DASA policy and guidelines 

b. comparison of frequencies in superseded Defence policy and the corresponding 

friction testing results 

c. review of the friction testing frequency at many Australian and New Zealand 

airfields 

d. the type of aircraft and frequency of aircraft operations 

e. the local climate and seasonal effects. 

Table A1 – Runway friction testing frequency 

 

Base Runway Frequency 

Certified Main Operating Bases 

Amberley 

  

RWY 15/33 1 year 

RWY 04/22 1 year 

Darwin 

  

RWY 11/29 1 year 

RWY 18/36 4 years 

East Sale 

  

RWY 04/22 1 year 

RWY 09/27 1 year 

Edinburgh RWY 18/36 1 year 

Gin Gin RWY 08/26 2 years 

Pearce 

  

RWY 18L/36R 1 year 

RWY 05/23 1 year 

RWY 18R/36L 4 years 

Richmond RWY 10/28 1 year 

Tindal RWY 14/32 1 year 

Townsville 

  

RWY 01/19 1 year 

RWY 07/25 4 years 

Williamtown RWY 12/30 1 year 

Other Certified Bases 

Curtin RWY 11/29 4 years 

Learmonth RWY 18/36 2 years 

Nowra RWY 03/21 4 years 

RWY 08/26 4 years 

Oakey 

  

RWY 14/32 4 years 

RWY  09/27 4 years 

Point Cook 

  

RWY 17/35 4 years 

RWY 04/22 4 years 

Scherger RWY 12/30 4 years 

Woomera RWY 18/36 4 years 


