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INTRODUCTION
Road surface friction is a measure of the ability of a vehicle tyre to grip the road (stopping ability) and is a function of the macro and micro texture characteristics of the pavement surface. 

This technical note presents an overview only regarding the road surface characteristics of skid resistance and texture, including their measurement and interpretation of results.

SKID RESISTANCE
Has two components, commonly identified as adhesion and hysteresis. The adhesive part is the ‘bonding’ of the tyre as the vehicle brakes and the tyre is forced against the surface of the stone under significant pressure. The second component ‘hysteresis’ is a result of the deformation of the tyre between the stones and the resistance within the tyre to this deformation. These forces will cause heating which softens the tyre and does have an effect on the friction resistance. 

SURFACE TEXTURE
The two components of skid resistance are related to the two types of texture. Both texture components will have an influence on skid resistance and the degree of influence will change depending upon the speed of the vehicle and the pavement surface characteristics. 
MACRO-TEXTURE
Macro-texture is the visual texture, large irregularities, observed when examining the broad stone-binder matrix. It is the characteristic deviation of a pavement surface from the true planar surface within the wavelength of 0.5 and 50mm. This type of texture provides escape paths for water under a tyre and controls how rapidly skid resistance drops off with increase in speed due to lack of water egress. This texture of the road surface is associated with the hysteresis component of skid resistance.
Initially macro-texture was measured by manual means using the ‘Sand Patch’ method involving the use of a known volume of sand, spread evenly over the road surface and then measuring the size of the patch, finally giving a texture measure, TP346. Texture is now determined using automated laser based systems TP351 & TP352 enabling faster (more) and continuous data collection. This texture characteristic has a greater influence at higher speeds.

MICRO-TEXTURE
Micro-texture is the fine texture felt by running a finger over a stone surface and is not readily observable. It is defined as the characteristic deviation of a pavement surface from the true planar surface below 0.5mm, the finer irregularities of the surface of the stone (generally a result of quarry crushing). This texture will affect adhesion. It is also a function of the stones potential to polish. This characteristic has a greater influence at low speeds

TESTING

Skid resistance can be determined by a number of pieces of equipment, all are measuring the frictional resistance of a rubber material (vehicle tyre) over the road surface. One of the long standing devices is the manually operated British Pendulum which has a small rubber foot (75x25 mm) attached to a pendulum that swings over the road surface (TP345). The frictional resistance is measured against a scale attached to the equipment. 

Other more recent and automated devices use tyres that rotate at rates less than that of the tyres of the vehicle they are attached to, resulting in a braking/sliding action. The braking rate may be fixed or variable and the tyre may be straight or set at an angle. Recording of test results is now automated allowing for greater quantities of data to be collected and more easily analysed. Testing can be done using smooth or treaded tyres, but for better and more consistent results the smooth tyre is preferred. Automated testing within the Safety and Services Division utilises a Griptester (TP344). Suitable correlations have been made between the equipment used by DPTI.

Examples of automated devices are the Griptester, SCRIM (Sideways-force Coefficient Routine Investigation Machine), Norsemeter ROAR and the American ASTM E-274 braked wheel trailer.

Measurements of both characteristics are undertaken by Field Testing staff of the Pavements Engineering Unit, using automated laser based equipment for texture Laser Profilometer and WDM TM2 Texture Meter. Skid resistance testing is determined using a Griptester (general) or a British Pendulum (research & special projects).

RECOMMENDED INVESTIGATORY LEVELS

A number of recommended investigatory levels relative to the various tests and devices used by the Safety and Services Division have been determined for the use of road engineers when evaluating pavement condition. (see included tables) Such investigatory levels are comparable with other road authorities and have been in use for many years.

It is recommended that skid resistance maintenance strategies be based on the investigatory levels for skid resistance (micro-texture) and macro-texture. An understanding of the measuring device outputs with respect to intuitive investigatory levels will need to be a prerequisite to such exercises.

Recommended Skid Resistance Investigatory Levels (Griptester)

	Road Situation
	Minimum

Grip No.
	Maximum Vehicle

Speed  k/h

	Difficult sites - steep grades, traffic light approaches, tight bends, roundabouts.
	0.50-0.55
	60-80

	Urban Arterial Roads
	0.45
	60

	Rural Arterial Roads
	0.45
	110

	Urban/Lightly Trafficked
	0.40
	60

	Urban Arterial Expressway
	0.45
	90-100


Note:- The approximate conversion between the British Pendulum No. and the Grip No. is 
Grip No. = 0.01x BP

Typical Indicative Investigatory Levels for Surface Texture 

	Road function
	Texture depth 

       (mm)

	Freeways and other high-class facilities with free-flowing traffic conditions
	0.4

	Highways (greater than 80km/h)

Other major main roads to stopping and turning (less than 80km/h)
	0.6

	Other local roads (sealed)
	0.4

	‘Guide to the selection of road surfacings’, (2003), AP-G 63-03, Austroads, Sydney.
	


Diagrammatic Representation of Texture:
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Typical Texture Depths for New Surfacings

	Surfacing Type 
	Texture depth

        (mm)
	Comments

	Spray seals, 10mm or larger
	>1.5
	Surface textures of 4 to 5mm are common for some new sprayed seals using large aggregates

	Spray seals, 7mm
	0.6 – 1.0
	

	Dense graded asphalt, 10 mm or larger
	0.4 – 0.8
	Texture depth can be influenced by grading and mix design more than the nominal mix size

	Dense graded asphalt, 7 mm
	0.3 – 0.5
	

	Open graded asphalt (inculding thin open graded asphalt)
	> 1.2
	Texture depth measurement can be unreliable due to underlying voids but measurement would only be critical if surface texture had reduced to a level where it was no longer functioning and a porous asphalt.

	Stone mastic asphalt
	> 0.7
	These values are interim only and may be subject to review.

	Fine gap graded asphalt
	0.2 – 0.4
	

	Slurry surfacing
	0.4 – 0.8
	

	Tyned concrete
	0.4 – 0.7
	

	Exposed aggregate concrete
	> 0.9
	

	Hessian dragged concrete
	0.3 – 0.5
	

	Broomed concrete
	0.2 – 0.4
	

	‘Guide to the selection of road surfacings’, (2003), AP-G 63-03, Austroads, Sydney.
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