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[bookmark: _Toc191054645]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732]Austroads Technical Specification ATS 3550 sets out the requirements for the diamond grinding of concrete pavements. It may be used for the rectification of a newly constructed non-conforming pavement or for the rehabilitation of an existing pavement.
Diamond grinding may be used to achieve any of the following:
correction of pavement surface levels;
improvements to ride characteristics; and
restoration of surface texture.
[bookmark: _Toc191054646]Referenced Documents
The following documents are referenced in this Specification:
	Australian/New Zealand Standards
AS 2706	Numerical values – Rounding and interpretation of limiting values
AS 4276.6	Water microbiology Coliforms, Escherichia coli and thermotolerant coliforms – Determination of most probable number (MPN)
AS 4276.7	Water microbiology Method 7: Escherichia coli and thermotolerant coliforms – Membrane filtration method

	Austroads
AGAM-T001	Pavement Roughness Measurement Inertial Profilometer 
AGAM-T013	Pavement Surface Texture Measurement with a Laser Profilometer
AGPT-T450	IRI Walking profiler

	Transport for New South Wales
TfNSW T188	Project Ride Quality (Vehicular Laser Profilometer)
TfNSW T192	Texture Depth Using TRL Meter
TfNSW T1015	Microbiology of Water Used in Roadworks (Thermotolerant Coliforms)


[bookmark: _Toc191054647]Definitions
[bookmark: 1.3.1_Definitions_–_Personnel][bookmark: 1.4_Work_Health_&_Safety_(WHS)][bookmark: 1.6.3_Principal_Supplied_Components][bookmark: 4_Design,_Specification,_Documentation_a]The following definitions apply to this Specification.
	Dogtails
	The portion of the surface that has not been ground because of a lack of horizontal overlap between 2 consecutive grinding passes. Dogtails typically occur at the start of the grinding run.

	Feathering
	A tapering of the grooves to a nominal zero grinding depth at the nominated boundary to the specified extent of grinding. Feathering may be in the longitudinal and transverse directions.

	Grinding depth
	The depth of concrete material removed, determined from the differences in level of the concrete surface before and after grinding.

	Groove
	The recess remaining after grinding.

	Hidden Object
	Any objects (such as utility service infrastructure or metal embedment) not visible to the naked eye and requiring identification by means of a ‘location device’ or metal detector.

	Holidays
	Unground areas resulting from isolated low spots.

	Location device
	Device capable of identifying Hidden Objects using a non-destructive technique; specifically, a metal detector (or equivalent) for metal objects.

	Minor depressions
	An isolated low spot typically less than 5 mm in depth formed during machine or hand placed concrete paving.

	Object
	Metal objects, utility service pipes or conduits, old tram tracks, etc.

	Slab
	A portion of concrete pavement bound by joints and/or edges.

	[bookmark: _Toc191054648]Abbreviations
	

	NATA
	National Association of Testing Authorities, Australia

	PCP
	Plain concrete pavement (Base)

	PCP-R
	Discrete reinforced slabs within PCP (Base)

	CRCP
	Continuously reinforced concrete pavement (Base)

	JRCP
	Jointed reinforced concrete pavement (Base)

	SFCP
	Steel fibre reinforced concrete pavement (Base)


[bookmark: _Toc514678947][bookmark: _Toc886734][bookmark: _Toc191054649]Quality System Requirements
[bookmark: _Ref9599800]The Contractor must prepare and implement a Quality Plan that includes the documentation in Table 4.1.
Table 4.1:	Quality Plan
	Clause
	Description of document

	5.1
	Source of water for use in grinding process.

	7.2
	Method of survey.

	8.1
	Details of the equipment for grinding.

	9.1
	Details, procedures and Inspection and Test Plans for grinding.



	[bookmark: _Hlk9589851]HOLD POINT 1

	Process Held
	Commencement of grinding.

	Submission Details
	[bookmark: _Hlk3530642]The Quality Plan must be provided to the Principal at least 10 working days prior to the commencement of work onsite.


[bookmark: _Toc29489164][bookmark: _Ref55460709][bookmark: _Ref55470685][bookmark: _Toc1138829][bookmark: _Toc9850016][bookmark: _Hlk9434043][bookmark: _Toc191054650]Materials
[bookmark: _Ref15996048][bookmark: _Toc191054651]Water
[bookmark: _Ref61341639]Details of the source of water for use in the Works must be included in the Quality Plan.
[bookmark: _Ref127520329]Water for use in the Works must be free from deleterious materials (such as oils, salts, acids, alkalis and vegetable substances).
Reclaimed water may be used in the Works, provided that it:
1. complies with Clause 5.2;
meets all environmental requirements specified in the Contract documents; and
has a maximum concentration of 1000 thermotolerant coliforms per 100 ml when tested in accordance with the applicable test methods as follows:
for low turbidity water:	AS 4276.7 or TfNSW T1015; and
for turbid water:	AS 4276.6 or TfNSW T1015.
Reuse of the wastewater produced from the diamond grinding after in-place treatment by dedicated slurry recycling equipment close by the grinding equipment (see Clause 9.11) is permitted, provided that the recycled water meets the grinding machine manufacturer’s requirements.
[bookmark: _Toc191054652]Diamond Grinding Requirements 
[bookmark: _Ref127521752][bookmark: _Ref127521759]Unless the diamond grinding is undertaken to rectify a non-conforming concrete base course that has been constructed by the Contractor, the primary purpose of diamond grinding the pavement is stated in the Contract documents, and the extent and depth of grinding must comply with Table 6.1.
Table 6.1:	Extent and depth of grinding
	Primary purpose
	[bookmark: _Hlk127521649]Extent and depth of grinding

	Correct concrete pavement surface levels
	High spots of the pavement surface must be ground to the extent sufficient to bring the pavement levels to within tolerance, but extra depth grinding will not be required to eliminate minor depressions. 
The existing and target surface levels of the pavement surface will be shown on the Drawings.

	Improve concrete pavement ride quality
	The Principal may, in conjunction with the Contractor and with reference to the survey of the existing pavement surface (see Clause 7.1), determine the areas to be ground and the grinding depths required.

	Improve concrete pavement surface texture
	The entire area designated in the Contract documents must be ground, and a survey of the existing pavement surface will not normally be required.
Transverse feathering is not permitted in the traffic lanes, and where feathering is required, it must be carried out in the shoulders.


Where the type and/or source of the coarse aggregate used in the pavement base is known to the Principal, the details will be provided in the Contract documents.
Unless specified otherwise in the Contract documents, the maximum extent of holidays per 100 m of carriageway is 5% of the surface area to be ground, excluding the feathering. Dogtails are permitted in holidays.
Unless specified otherwise in the Contract documents, overlaps between adjoining grinding passes must not be wider than 50 mm, except at merging or turning lanes where the overlap must not be wider than 75 mm, and must not occur at longitudinal joints.
[bookmark: 5_Product_Certification][bookmark: _Ref55470766][bookmark: _Ref15469889][bookmark: _Hlk9598492][bookmark: _Toc191054653]Survey
[bookmark: _Toc191054654]General
[bookmark: _Ref61342678]Unless specified otherwise in the Contract documents, the Contractor is responsible for carrying out a survey of an existing pavement surface prior to commencing the diamond grinding. 
[bookmark: _Ref127524017]The method of survey before (if required) and after grinding must be included in the Quality Plan.
The existing and target surface levels are defined in terms of either:
1. actual centreline levels and crossfalls, with the survey levels taken using a survey staff with a flat base of area between 400 mm2 and 4000 mm2; or
b) a laser-based system that maps the surface level transversely across the lane width, in 40 mm to 60 mm increments and at 5 m longitudinal spacing.
[bookmark: _Toc191054655]Hidden Objects
If the Principal is aware of any Hidden Objects in an existing pavement, details will be provided in the Contract documents.
Where a Hidden Object is listed in the Contract documents or the Contractor has otherwise become aware of a Hidden Object, the Contractor must liaise with the relevant authority to confirm the exact locations of the Hidden Object.
Prior to the commencement of grinding, the Contractor must:
1. survey the area to be ground for Hidden Objects using a locating device or metal detector;
clearly mark onsite the locations and extent of any Hidden Objects detected; and
determine whether the Hidden Object is within the depth of grinding.
[bookmark: _Toc191054656]Setting Out of Work Area
Unless directed otherwise by the Principal, the Contractor must set out the surfaces to be ground. The setting out must include the marking of diamond grinding depths and locations of all Hidden Objects.
[bookmark: _Ref61348864]The Contractor must submit documented verification that the work has been set out in accordance with the Contract documents or as directed by the Principal. This verification must also include the marking of diamond grinding depths and locations of all Hidden Objects. If the calculation of payment is based on the actual area of grinding, the submission must include calculations of the areas to be worked.
	HOLD POINT 2

	Process Held
	Diamond grinding of a work area.

	Submission Details
	Setting out details and verification must be submitted to the Principal at least one working day before the commencement of grinding.


[bookmark: _Toc191054657]Equipment
[bookmark: _Ref61348495]The Quality Plan must include details of the equipment and evidence of its capacity to achieve the requirements of this Specification. This includes details of the primary equipment and equipment to be used for a secondary process in accordance with Clause 9.10.
The diamond grinding machine must possess the following features:
1. self-propelled machine that is specifically designed to smooth and texture concrete pavements with closely spaced diamond grinding blades;
grinding drum of nominal 1200 mm width with ability to tilt to allow feathering at the edges of the work;
minimum engine power of 500 kW;
of sufficient mass to allow grinding depths to be varied according to existing and new pavement profiles;
of a shape and dimension such that it does not encroach on traffic movement more than 1 m outside of the work area;
be capable of grinding the surface without causing spalls at cracks, joints or other locations; and
be capable of collecting the slurry residue from the concrete pavement surface after diamond grinding and storing the slurry before transporting it to a designated area.
If the grinding blades and spacers are manufactured overseas, their dimensions may be specified in inches. When these values are converted to metric measurements, limiting values will be interpreted in accordance with the ‘rounding method’ in AS 2706.
The blade spacers must be nominally 2.5 mm (0.100 inch) wide, combined with a blade thickness of nominally 3.2 mm (0.125 inch).
[bookmark: _Toc191054658]Diamond Grinding Operation
[bookmark: _Toc191054659]General
[bookmark: _Ref127522880]The Quality Plan must include details, procedures and/or Inspection and Test Plans for:
1. [bookmark: _Hlk127522499]undertaking the grinding process;
1. temporary sealing of pavement joints;
1. undertaking the secondary grinding process adjacent to kerbs and medians;
1. disposal of the slurry residue and procedures for cleaning up any spillage; and
1. restoration of Utility Markers.
The Contractor must not damage any underlying or adjacent surface or structure during the course of the work.
[bookmark: _Toc191054660]Diamond Grinding Trial
[bookmark: _Ref55484232]If specified in the Contract documents, the grinding of a trial section of concrete pavement using the proposed methods and equipment must be undertaken prior to grinding the whole of the Works. The trial section must cover the width of the concrete pavement subject to diamond grinding for a length of about 100 m, or longer when directed by the Principal.
	WITNESS POINT 1

	Process
	Diamond grinding trial.

	Notification Period
	At least 7 working days before the commencement of the trial diamond grinding operation.


[bookmark: _Ref61348954]After the trial, results of a minimum of 2 texture depth measurements obtained in accordance with AGAM-T013 or TfNSW T192 must be provided to the Principal.
	[bookmark: _Hlk56676310]HOLD POINT 3

	Process Held
	Diamond grinding of the rest of the Works.

	Submission Details
	Planning documents, test results and survey results of the trial section of diamond grinding must be provided to the Principal prior to the commencement of the remaining grinding.


The trial section will be accepted as part of the Works if it conforms to this Specification.
If the trial section is nonconforming, it must be removed, a new trial section must be prepared and the evaluation detailed in this Clause must be repeated.
At any stage during the execution of the work, the Principal may direct that a new trial section be prepared and evaluated if:
1. significant changes are made to the equipment, materials, plant or rate of paving; or
1. recurring nonconformities occur.
[bookmark: _Toc191054661]Preparation of the Surface
[bookmark: _Ref61348577]Prior to commencing diamond grinding of the pavement surface, the Contractor must:
1. remove all raised pavement markers, unless specified otherwise in the Contract documents;
1. sweep the surface of the pavement to remove debris; and
1. provide a temporary seal to all unsealed transverse and longitudinal pavement joints.
After grinding, the temporary joint seals must be removed if they will adversely impact the final sealing of pavement joints.
[bookmark: _Ref56676669][bookmark: _Toc191054662][bookmark: _Hlk127522519]Grinding Areas Adjacent to Kerbs and Medians
[bookmark: _Ref61348518]Areas adjacent to any medians or lips of gutters, if and where present within the limits of the Works, that are inaccessible to grinding by the primary equipment must be ground using a secondary process. The use of cold milling machines for this secondary grinding process is not permitted.
[bookmark: _Toc191054663]Collection and Disposal of Slurry Residue
[bookmark: _Ref61341894]The slurry residue produced from the grinding process must be collected, removed and either recycled or disposed of in accordance with any applicable environmental requirements. The slurry residue must not be spread onto the verge or median of the roadway or allowed to run off into drainage pits or watercourses.
Any spillage of residue onsite or at any unloading location within the site must be cleaned up as soon as possible and, in any event, within 24 hours of the occurrence of the spill.
[bookmark: _Toc191054664]Utility Markers
Any utility markers damaged during the grinding operations must be restored to their former condition.
[bookmark: 13.1_General][bookmark: 13.2_Test_and_Inspection_Reports][bookmark: _Ref61340431][bookmark: _Toc25577080][bookmark: _Ref15291826][bookmark: _Ref55462024][bookmark: _Ref55475107][bookmark: _Toc191054665]Finished Surface Requirements
[bookmark: _Toc191054666]General
After diamond grinding, the resulting ground pavement surface must be true to grade and uniform in appearance with a longitudinal line-type texture. The uniform appearance does not include the surface appearance at holidays and feathering at edges of the ground width.
The ground pavement surface must have a uniform slope in the transverse direction to allow lateral drainage, without any steps between grinding runs exceeding 3 mm.
At the edges of the ground pavement, feather the unground pavement to maintain surface drainage and provide a smooth ride quality.
Where the adjacent lane is not ground, the step at the edge between the ground and unground lanes must not be more than 3 mm. The step between the ground lanes and the unground lanes must be feathered as necessary to meet this requirement.
The area abutting the start and finish of the work must be feathered so that the step between the ground area and the unground area is not more than 5 mm. The maximum width of such feathering is 1000 mm.
Any area which fails to meet the requirements specified in this Clause 10 must be reground.
[bookmark: _Toc191054667]Transverse Profile
After grinding, deviations under a 3 m straight-edge laid in the transverse direction must not exceed 5 mm, except for areas within 10 m of superelevation transitions where deviations must not exceed 3 mm. Where the surface deviation is convex, the straight-edge must be placed so that the cantilever length does not exceed 0.75 m. Feathered runs or any part of the 3 m straight-edge in the feathered run are not to be measured.
[bookmark: _Ref61335256]Commencing with trial grinding (if applicable) and then for the grinding for the remainder of the Works, testing for conformity with the straight-edge criteria must be undertaken in accordance with Table 10.8.
Table 10.8:	Surface profile testing frequency
	Location
	Minimum frequency

	At random locations within each grinding shift
	· One test per 15 lineal m of grinding run (or part thereof) until 4 conforming results are recorded; and 
· Thereafter, one test per 50 lineal m of grinding run.

	Across longitudinal joints
	· One test per 15 lineal m of joint (or part thereof) until 4 conforming results are recorded; and
· Thereafter, one test per 50 lineal m of joint.

	Each superelevation transition
	· In addition to the above testing, testing must be undertaken at 3 random locations within 10 m, at mid-slab (between longitudinal joints) and at longitudinal joints.


If a nonconformity is detected where the lesser frequency of testing is permitted under Table 10.8, the frequency of testing must revert back to the higher frequency specified in Table 10.8.
[bookmark: _Toc191054668]Holidays
The area of Holidays for every 100 m (or part thereof) of traffic lane and shoulder must be measured and recorded. The area must be expressed as the percentage of the Holiday areas to the total area of the ground pavement. Holidays within the feathering run are excluded.
[bookmark: _Toc191054669]Ride Quality
If specified in the Contract documents, the ride quality of the ground pavement surface must be measured using either:
1. a laser profilometer in accordance with AGAM-T001 or TfNSW T188; or
1. a Class 1 profiler in accordance with AGPT-T450. 
The longitudinal profile must be reported in terms of the International Roughness Index (IRI), with units of ‘metres level change per kilometre (m/km)’.
Results must be reported at intervals as follows:
1. for test lengths of 100 m or less, at 10.0 m test intervals; and
1. for test lengths greater than 100 m, at both 10.0 m and 100 m test intervals.
For testing under AGAM-T001 or TfNSW T188, the test speed is:
1. 50 km/h where the posted speed limit is less than 80 km/h; and
1. 80 km/h where the posted speed limit is 80 km/h or greater.
The ride quality on the ground pavement surface of trafficked lanes must not exceed an IRI of 1.56 when measured over a 100 m lane length, or as specified in the Contract documents.
[bookmark: _Toc191054670]Texture Depth
[bookmark: _Hlk66360761]If specified in the Contract documents, the ground pavement surface must be measured for texture depth in accordance with Test Method AGAM-T013 or TfNSW T192. When testing to AGAM-T013 or TfNSW T192, the test must be at right angles to the direction of texturing and for a minimum length of 7 m. Where the width of grinding is less than 7 m, test at 45° to the direction of grinding for a minimum length of 7 m.
The measurement of texture depth in the feathering run is not required.
Texture depth testing must be undertaken immediately after grinding and the results submitted to the Principal at a frequency of one test every 200 m of lane length spread across grinding runs until a minimum of 30 conforming results are obtained for each concrete surface type, such as new PCP, existing PCP, CRCP, JRCP and cold milled surfaces. 
Unless specified otherwise, the texture depth after grinding must not be less than 0.65 mm.
If the results obtained conform to this Specification, the Contractor may submit a proposal to the Principal to reduce the frequency of testing to one test every 400 m of lane length spread across grinding runs.
[bookmark: _Ref64277305][bookmark: _Toc191054671]Conformity
All testing to verify conformance with this Specification must be performed by a laboratory that is accredited to meet the requirements of AS ISO/IEC 17025 for the test method. The laboratory’s accreditation body must be a signatory to the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement (ILAC MRA) for testing laboratories. The National Association of Testing Authorities (NATA) and International Accreditation New Zealand (IANZ) are signatories to the ILAC MRA. A copy of the results of all tests undertaken must be submitted to the Principal.
The Contractor must submit to the Principal at weekly intervals (or any other period directed by the Principal):
1. a signed certificate verifying conformity to the requirements of Clause 10;
a report of surface profile measurements and the Holidays for every 100 m; and
a summary of test results from the laboratory with any nonconformities highlighted.
The Contractor may submit a written proposal to the Principal for pre-determined dispositions to apply to nonconformities in respect of the following properties:
1. remaining pavement life;
1. water film depth in holidays that will not cause hydroplaning in wet weather at the posted design speed; and/or
1. surface profile survey before and after grinding.
[bookmark: _Toc26182495][bookmark: _Toc191054672]Annexure A:	Summary of Hold Points, Witness Points and Records
The following is a summary of the Witness Points/Hold Points that apply to this Specification and the Records that the Contractor must submit to the Principal to demonstrate compliance with this Specification.
	CLAUSE
	HOLD POINT
	WITNESS POINT
	RECORD

	4.1
	1. Commencement of Grinding 
	
	Quality Plan

	7.8
	2. Setting Out of Work Area
	
	Setting out details

	9.3
	
	1. Diamond grinding trial
	

	9.4
	3. Diamond grinding after a trial
	
	Trial results

	11
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	Amendment no.
	Clauses amended
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	Date

	-
	New specification
	New
	February 2025
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	Format
	Change in format
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	Old clause removed and replaced with new clause

	New
	Insertion of new clause
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	Old clauses removed



image1.png
=3

Austroads





