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[bookmark: _Toc190449202]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732]Austroads Technical Specification ATS 3540 sets out the requirements for the construction of Roller Compacted Concrete to be used as a subbase under an asphalt base. It includes the requirements for:
placement;
compaction;
trimming, where required; and
curing
of Roller Compacted Concrete subbase.
[bookmark: _Toc190449203]Referenced Documents
[bookmark: _Hlk64272199]The following documents are referenced in this Specification:
	Australian/New Zealand Standards
AS 1160	Bitumen emulsions for the construction and maintenance of pavements
AS 1012	Methods of testing concrete
Method 8.1:	Method for making and curing concrete – Compression and indirect tensile test specimens
Method 9:	Compressive strength tests – Concrete, mortar and grout specimens
AS 1289	Method of testing soils for engineering purposes
Method 2.1.1:	Soil moisture content tests – Determination of the moisture content of a soil – Oven drying method (standard method)
Method 2.1.2:	Soil moisture content tests – Determination of the moisture content of a soil – Sand bath method (subsidiary method)
Method 2.1.4:	Soil moisture content tests – Determination of the moisture content of a soil – Microwave-oven drying method (subsidiary method) 
Method 2.1.6:	Soil moisture content tests – Determination of the moisture content of a soil – Hotplate drying method (subsidiary method)
Method 5.4.1:	Compaction control test – Dry density ratio, moisture variation and moisture ratio
Method 5.7.1:	Compaction control test – Hilf density ratio and Hilf moisture variation (rapid method)
Method 5.8.1:	Determination of field density and field moisture content of a soil using a nuclear surface moisture-density gauge
AS 2157	Cutback Bitumen

	Austroads
ATM-020	Random Selection of Sampling or Test Locations
ATM-030	Calculation of the Characteristic Value of a Lot
ATS 3460	Sprayed Bituminous Surfacing
ATS 3535	Supply of Roller Compacted Concrete




	Transport for New South Wales
TfNSW T120	Determination of Moisture Content of Road Materials (Standard Method)
TfNSW T121	Determination of Moisture Content of Road Materials (Sand Bath or Hot Plate Method)
TfNSW T130	Dry Density – Moisture Relations for Mixtures of Road Materials Stabilised or Modified with Proportions of Cement, Lime or other Cementitious Materials
TfNSW T162	Compaction Control Test (Rapid method)
TfNSW T166	Determination of Relative Compaction
TfNSW T173	Determination of Field Wet Density of Pavement Materials Using a Nuclear Gauge in Direct Transmission
TfNSW T180	Determination of Moisture Content of Road Materials (Microwave Oven Method)
TfNSW T2105	Moisture Content Correlation Material (TS 02796.01)


[bookmark: _Toc514678947][bookmark: _Toc886734][bookmark: _Toc190449204]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/abbreviations apply to this Specification.
	Binder
	A combination of cement and fly ash.

	Coarse aggregate
	That portion of a mineral aggregate retained on a 4.75 mm sieve.

	Compactibility Index
	A measure of the workability of Roller Compacted Concrete.

	Construction Joint
	A Construction Joint that includes all joint types except fresh joints.

	Fine Aggregate
	That portion of a mineral aggregate passing a 4.75 mm sieve.

	Fresh joint
	A joint where the pavement material on both sides of the joint has been placed within 3 hours from the time of mixing of the material placed prior to one side of the joint.

	IANZ
	International Accreditation New Zealand.

	NATA
	National Association of Testing Authorities, Australia.

	Nominated Mix
	A laboratory trial mix designated by a supplier to meet the specified requirements.

	Production Mix
	A mix produced by a supplier using a stationary mixing plant to meet the specified requirements.

	Roller Compacted Concrete
	A relatively dry concrete mix with very low slump and compacted using smooth drum rollers.

	Rollover
	Reduction in the layer thickness, typically at the edges, as a result of the compaction process.


[bookmark: _Toc190449205]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

	7.1
	Details of equipment and methods of placement, compaction, joints, and trimming and disposal of waste.

	7.7
	Method and frequency of measurement and recording of Roller Compacted Concrete temperature and air temperature.

	7.9
	Details of procedures for ceasing operations in the event of rain.

	7.17
	Details of the location and construction of joint types and unsupported edges.

	7.20
	Procedures for level control during spreading.

	7.22
	Survey control methods for subbase thickness.

	7.25
	Method of moist curing.

	7.28
	Procedures and equipment to ensure temperature does not fall below 5°C.

	7.29
	Procedures and equipment to protect work against rain damage.

	7.30
	Procedures to allow trafficking of subbase.

	8.7
	Procedures for repairing test holes.

	8.9
	Procedure for progressive compaction. 

	8.13
	Procedure for determining subbase thickness.

	8.14
	Surface level measurement and grid pattern.

	-
	Manufacturer’s recommendations referred to in this Specification.



	[bookmark: _Hlk9589851]HOLD POINT 1

	Process Held
	Commencement of concrete production.

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


[bookmark: 5_Product_Certification][bookmark: _bookmark7][bookmark: _Hlk9434043][bookmark: _Toc190449206]Materials
The Roller Compacted Concrete used in the Works must comply with Specification ATS 3535 for the designated grade specified in the Contract documents.
[bookmark: _Ref64275333]The material(s) used for curing and/or surface treatment as specified in the Contract documents must comply with the following requirements:
1. AS 1160 for Cationic Rapid Set bitumen emulsion; and
a) cutback bitumen complying with AS 2157 for a prime or primer binder.
For each nominated curing and/or surface treatment, the Contractor must provide a written certificate to the Principal that the material complies with the relevant Specification, together with test certificates endorsed by NATA or IANZ.
[bookmark: _Ref150505717][bookmark: _Toc190449207]Trial Pavement
[bookmark: _Ref61522087]If specified in the Contract documents, a section of trial pavement must be constructed prior to the commencement of general pavement work using the same materials, equipment and methods described in the Quality Plan.
	WITNESS POINT 1

	Process 
	Construction of section of trial pavement.

	Notification Period 
	At least 3 working days before the commencement of the trial.


The section of trial pavement must be between 100 m and 200 m long, and the width must be as proposed for the work.
[bookmark: _Ref61510040]The section of trial pavement must demonstrate that the specified compaction, thickness, finished pavement properties and survey levels can be achieved.
	HOLD POINT 2

	Process Held
	General pavement work.

	Submission Details
	Documentation confirming conformity of the section of trial pavement, including results from process control testing and details of joint locations, must be submitted to the Principal at least one working day prior to the commencement of pavement works.


In the event of nonconformities in the section of trial pavement, the Principal may require the construction of a further trial pavement section before releasing the Hold Point.
For nonconformities in the trial pavement section, the Principal may require the disposition to include modifications to the equipment or methods of construction. The nonconforming trial pavement must be dealt with in accordance with Clause 9. 
The Principal may direct that a new trial section be prepared and evaluated at any stage of the Works if:
1. changes are made to the equipment, methods of construction, materials, mix, plant or rate of work; or
material or work produced does not comply with this Specification.
[bookmark: _Toc190449208]Construction Requirements
[bookmark: _Toc190449209]General
[bookmark: _Ref150515926][bookmark: _Ref167281238][bookmark: _Ref64041901]The Quality Plan must include details of the equipment and methods to be used for placement, compaction (including the proposed rolling pattern) and trimming of the Roller Compacted Concrete, and disposal of the waste material. Manufacturer’s recommendations referred to in this Specification are to be included.
The Roller Compacted Concrete must be placed and worked so as to:
1. prevent segregation or loss of material;
d) achieve the specified compaction;
e) provide the specified compacted thickness in a single layer;
f) provide the specified surface finish and profile;
g) produce a product that is uniform between joints and edges;
h) prevent slurrying of the surface; and
i) prevent the development of laminations in the layer.
Roller Compacted Concrete must be manufactured in a stationary mixing plant and placed with a paving machine or with a grader, where approved by the Principal.
The time from mixing to final compaction and trimming must not exceed 3 hours.
The thickness of the Roller Compacted Concrete layer must not exceed 175 mm. Multiple layers are not permitted.
Where it is necessary to trim the surface, any material that has been cut to waste must not be incorporated into the Works.
[bookmark: _Toc190449210]Weather Conditions
[bookmark: _Ref64041923][bookmark: _Ref167094967]The temperature in the Roller Compacted Concrete and the air temperature at the point of placement must be measured and recorded. The Quality Plan must include the frequency and method of measurement and recording of the concrete temperature and air temperature.
[bookmark: _Ref167094912]Roller Compacted Concrete must not be placed under the following circumstances:
1. during rain;
k) when rain is imminent; 
l) when the temperature measured at a depth of 50 mm in the underlying layer is below 10°C;
m) when the air temperature measured in the shade is above 40°C; or
n) during conditions that, in the opinion of the Principal, may cause a nuisance to people, property or the environment.
[bookmark: _Ref167094984]The Quality Plan must include details of the procedures for ceasing operations in the event of rain or unsuitable temperatures.
[bookmark: _Toc190449211]Lot Size
The Contractor must inform the Principal at the start of each day’s work of the quantity of work estimated to be undertaken during that day. The Lot size must not exceed:
1. [bookmark: _Hlk61511134]500 m2 where a paving machine is used; or
p) 250 m2 where equipment other than a paving machine is used.
[bookmark: _Toc190449212]Joints – General
[bookmark: _Ref64041974]Joints are deemed to be fresh when the pavement material on both sides of the joint has been placed within 3 hours from the time of mixing of the first delivery load. All other joints are Construction Joints. Spread materials in a manner that minimises the number of joints. The location of fresh joints is not to be regarded as a Lot boundary.
The layout of joints must conform to the following requirements:
1. transverse joints must be formed at an angle of 90° ± 5° to the road centreline;
r) longitudinal joints must be formed within the zone 0.25 ± 0.15 m offset from the separation lines of the travel lanes or in the shoulder area a minimum of 300 mm outside the travel lanes, unless shown otherwise on the Drawings;
s) the full width between fresh longitudinal joints must be compacted as a single unit and within 3 hours from the time of mixing of the first delivery load;
t) the width between fresh longitudinal joints must not exceed 5 m; and
u) longitudinal joints must not be located within areas likely to be under the permanent wheel paths of the completed road pavement.
[bookmark: _Toc190449213]Transverse Construction Joints
Transverse Construction Joints must be:
1. provided at discontinuities in the placement of Roller Compacted Concrete determined by the paving operations;
w) continuous over the paving width without steps or offsets in any axis so that the line of the joint does not deviate by more than 20 mm from a 3 m straight edge;
x) formed by full-depth sawcutting of the end of the day’s paving; and
y) reinstated or repaired if initially nonconforming or damaged prior to the placement of adjoining Roller Compacted Concrete.
The placed concrete at transverse Construction Joints must be cut back a minimum of 75 mm, or until a position where the rollover is not more than a 3 mm deviation under a 3 m straight edge placed parallel to the centreline at transverse joints is reached.
[bookmark: _Toc190449214]Transverse Contraction Joints
Transverse contraction joints must be provided by sawcutting when Grade RCC20 is specified. The sawn transverse contraction joint:
1. must be sawn to 25% of the layer depth;
aa) must be continuous across the full width of the subbase without steps or offsets in any axis so that the line of the joint does not deviate by more than 10 mm from a 3 m straight edge;
ab) must be constructed at an angle of 90° ± 5° to the road centreline; and
ac) does not require sealing.
The material from cutting to waste or sawcutting operations must be managed in accordance with the environmental management requirements included in the Contract documents. This material must not be incorporated into the subbase.
[bookmark: _Ref167095008]The Quality Plan must include details of the locations and types of joints and unsupported edges.
[bookmark: _Toc190449215]Moisture Content
[bookmark: _Ref64275102]The moisture content of the Roller Compacted Concrete must be determined by AS 1289.2.1.1, AS 1289.2.1.2, AS 1289.2.1.6 or 1289.2.1.4, or TfNSW T120, T121 or T180 at the time of delivery. This must be consistent within the concrete and must not be greater than the optimum moisture content determined by Test Method TfNSW T130. The moisture content must be:
1. sufficient for hydration and binding reactions to occur;
such that the material is able to restrict ravelling under traffic after placement; and
such that it does not allow excessive rutting or shoving.
[bookmark: _Toc190449216]Spreading
[bookmark: _Ref64042005]The concrete must be spread, shaped and initially compacted using self-propelled paving machines equipped with dual tamping screeds and automatic level control, unless otherwise specified in the Contract documents. The supply of material must be scheduled and the self-propelled paving machine operated at a uniform rate to avoid stop/start operation.
[bookmark: _Ref167095028]Automatic level control must be by sensors connected to string lines, or where mixed material is laid against another run of the same layer, by a levelling beam or joint matching shoe on the side of the paving machine adjacent to a completed paving run, or by other methods. The Quality Plan must include details of the procedures for level control during spreading.
[bookmark: _Toc190449217]Compaction
The concrete must be compacted in a continuous operation, commencing immediately after the material has been placed. All activities associated with compaction and trimming for a Lot must be completed within 3 hours from the time of mixing for the first delivery load. The full depth of the concrete must be compacted over the entire area.
[bookmark: _Toc190449218]Subbase Thickness
[bookmark: _Hlk61512539][bookmark: _Ref64042152]The Quality Plan must include details of the survey control methods that will ensure the compacted subbase thickness is not reduced to an extent that it fails to comply with the requirements of Clause 9.
[bookmark: _Toc190449219]Moist Curing
[bookmark: _Ref64042140]Moist curing of a Lot must commence immediately after compaction is completed by frequent uniform applications of water that are light enough to produce no significant runoff. Water must be applied in such a manner to avoid slurrying of the surface, pavement instability, erosion or leaching of the binder.
The surface must be kept continuously moist until covered with a curing membrane and/or surface treatment.
[bookmark: _Ref167095071]The Quality Plan must include details of the procedures for complying with the requirements for moist curing.
[bookmark: _Toc190449220]Emulsion Curing
[bookmark: _Ref64275379][bookmark: _Hlk61513098]Where specified in the Contract documents, a cationic rapid setting (CRS) bitumen emulsion curing membrane must be applied to the surface of the Roller Compacted Concrete. The membrane must be applied in accordance with ATS 3460 within 1.5 hours of completion of compaction at a rate of 0.5 L/m2 of residual bitumen.
[bookmark: _Toc190449221]Surface Treatment
[bookmark: _Ref61522207]Where specified in the Contract documents, a prime or initial seal must be applied to the surface of the Roller Compacted Concrete, in accordance with ATS 3460, within 6 days of completion of compaction. 
	[bookmark: _Hlk61449585]HOLD POINT 3

	Process Held
	Priming or primer sealing of the Roller Compacted Concrete.

	Submission Details
	Conformity reports verifying that all compaction, thickness and level requirements of the Specification have been met for each Lot must be provided to the Principal at least 1 working day prior to the application of the prime or initial seal.


[bookmark: _Toc190449222]Protection of Work
[bookmark: _Hlk61513733][bookmark: _Ref64042164][bookmark: _Ref167095138]The Contractor must ensure that the temperature of the Roller Compacted Concrete does not fall below 5°C during the first 24 hours after placement. The Quality Plan must include details of the proposed procedures and equipment to be implemented to protect the work from temperatures below 5°C during the first 24 hours after placement.
[bookmark: _Ref64042504]The Contractor must protect the work from rain damage. The Quality Plan must include details of the proposed procedures and equipment to be implemented to protect the work from rain damage. The procedures and equipment must not damage the work and must be such that finishing and curing operations can be completed.
[bookmark: _Ref64042417][bookmark: _Ref167095167]The Contractor must not allow traffic on the Roller Compacted Concrete until the in situ compressive strength has reached at least 4 MPa, determined using the approach in Annexure B. The Quality Plan must include details of the proposed procedures and equipment to allow trafficking of the subbase, including acceptable vehicles permitted on the subbase.
[bookmark: _Ref64275663]Subject to the Principal’s prior approval, vehicles required to undertake the following activities are permitted on the new work: 
1. for inspection and testing;
for moist curing the Roller Compacted Concrete; and
for applying a curing and/or surface treatment. 
[bookmark: _Toc190449223]Process Control
[bookmark: _Toc190449224]Process Control for Production
Process control testing for the production of Roller Compacted Concrete must be in accordance with ATS 3535.
[bookmark: _Toc190449225]Process Control for Construction
[bookmark: _Ref61522262]Testing must be completed by a laboratory accredited with NATA or IANZ for the relevant tests and submitted to the Principal. Testing must be complete within 7 working days after sampling. Where tests require curing, the maximum number of working days between sampling and completion of testing is 7 plus the number of days specified for curing.
[bookmark: _Ref64275157]Where early trafficking of the subbase is proposed, the requirements in Clauses 7.28 to 7.31 and Annexure B must be met.
[bookmark: _Toc190449226]Compaction
Maximum Wet Density
[bookmark: _Ref64275175]The location of the sample for determination of maximum wet density must be the same as that for determination of in situ density. Samples must be taken from the Lot prior to field compaction but no longer than 1.5 hours after the binder has been incorporated.
The maximum wet density must be determined in accordance with AS 1289.5.7.1 or TfNSW T162 and compacted within 2 hours of sampling in the field. The times of mixing, sampling and laboratory compaction must be recorded and reported.
In Situ Density
[bookmark: _Ref64275191]A smooth surface at each test location must be provided. Within 4 hours of final compaction and trimming, the layer must be tested in accordance with AS 1289.5.8.1 or TfNSW T173, and the values of wet density, test location and time of mixing must be recorded and reported. 
[bookmark: _Ref167095200]Nuclear density test holes must be repaired using freshly mixed material of the same type as was used in the surrounding pavement. The material used for the repair of test holes must be compacted to a degree similar to that of the surrounding pavement. The Quality Plan must include details of the proposed procedures for repairing test holes.
Relative Compaction
[bookmark: _Ref64042334]The relative compaction must be determined in accordance with AS 1289.5.4.1 or TfNSW 166.
Progressive Compaction
[bookmark: _Ref167095222]If the use of progressive compaction is proposed, the procedure to be followed must be described in the Quality Plan.
[bookmark: _Ref64042289]At the completion of compaction and trimming, compaction must be assessed on the basis of conforming Lots. Testing for maximum wet density must be undertaken in accordance with AS 1289.5.7.1 within 3.5 hours of the incorporation of the binder.
If retesting of any Sub-Lot is necessary, the testing must cover the whole of the Lot containing the Sub-Lot. Retesting of an individual Sub-Lot is not permitted.
[bookmark: _Toc190449227]Subbase Thickness
[bookmark: _Ref64042253]Test sites for determining subbase thickness must be selected on a random basis. Levels for thickness calculations must be determined by survey or by such other methods as will produce the required accuracy of ± 5 mm. Site locations must be recoverable in the horizontal plane to an accuracy of ± 100 mm.
[bookmark: _Ref167095234]Levels must be obtained on the top of the layer directly under the Roller Compacted Concrete subbase. At the same locations, levels must be obtained on the top of the Roller Compacted Concrete subbase following final trimming and compaction of the subbase. The Quality Plan must include details of the proposed procedure for assessing the subbase thickness.
[bookmark: _Toc190449228]Surface Level and Deviation
[bookmark: _Ref64042225]Levels must be determined to an accuracy of ± 5 mm at centres not exceeding 15 m longitudinally on a grid pattern submitted as part of the Quality Plan. Levels must be recorded to the nearest millimetre. 
The surface deviation must be determined by using a 3 m straight edge laid in any direction. Roller marks must not remain on the finished surface.
[bookmark: _Ref61518835][bookmark: _Toc190449229]Conformity
[bookmark: _Toc190449230]Conformity for Construction
[bookmark: _Ref61516980][bookmark: _Ref64275249]Compaction
Conformity of a Lot for compaction is achieved if the Characteristic Value of Relative Compaction of the Lot, determined in accordance with ATM-020 and reported to one decimal place, is not less than 102.0 %.
Subbase Thickness
The thickness of the Lot is deemed to be conforming when the thickness of the Roller Compacted Concrete is not more than zero below or 20 mm above the specified thickness.
Any Lot where the subbase thickness is nonconforming must be rejected.
Finished Surface Level and Deviation
After final compaction and trimming, the finished subbase surface must be parallel to the proposed finished asphalt wearing surface. The levels at any point on the top of the subbase must not vary by more than 0 mm below to 10 mm above (−0/+10 mm) the design levels shown on the Drawings or other Contract documents.
The finished subbase surface must not deviate from the bottom of a 3 m straight edge laid in any direction by more than 5 mm.
Surface levels and deviations from a straight edge that do not meet this requirement are deemed nonconforming and must be rejected.
Pavement Width
The constructed width of the Roller Compacted Concrete subbase must be as specified on the Drawings with a tolerance of less than zero to greater than 100 mm (− 0/+ 100 mm) or as shown on the Drawings. When the subbase width exceeds the tolerance, full depth saw cutting and removal of subbase concrete is permitted to achieve conformity.
Any Lot where the subbase width is nonconforming must be rejected.
[bookmark: _Toc190449231]Treatment of Nonconforming Lots
[bookmark: _Ref61522288]Where a Roller Compacted Concrete Lot has been rejected, it must be removed and replaced with material that conforms to this Specification.
	HOLD POINT 4

	Process Held
	Removal and replacement of Roller Compacted Concrete subbase.

	Submission Details
	A nonconformity report for each location to be removed must be submitted at least 3 working days before the work commences.


A transverse sawcut at each end of the rejected Lot must be made as follows: 
1. in a straight line at an angle of 90° ± 5° to the centreline for the width of the Lot; and
to the full subbase depth.
[bookmark: _Hlk61516012]The nonconforming Roller Compacted Concrete within these sawcuts must be removed and replaced with material that conforms to this Specification.
Transverse sawcuts must not extend more than 150 mm beyond the Construction Joint that defines the limits of removal.
Oversawing is not permitted on any additional internal sawcuts made to aid the removal of the rejected Lot.

[bookmark: 13.1_General][bookmark: 13.2_Test_and_Inspection_Reports][bookmark: _bookmark11][bookmark: _Toc26182495][bookmark: _Toc190449232]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 concrete production 
	
	Quality Plan

	6.1
	
	1. Trial Pavement
	

	6.3
	2. General pavement work
	
	Trial test results

	7.27
	3. Priming or primer sealing
	
	Conformity reports

	8.2
	
	
	Test results

	9.9
	4. Removal and replacement of rejected subbase
	
	Nonconformity report





[bookmark: _Toc38013557][bookmark: _Toc190449233]Annexure B: 	In Situ Strength Testing for Early Trafficking of Subbase
[bookmark: _Toc190449234]B1	Core Test Groups
A test group of cores is defined as a group of 2 cores secured from the work within a distance of 0.3 m to 1.0 m apart, except if:
1. either of the cores has a compressive strength of less than 80% of the nominated grade; and
the difference between the strengths is greater than 1.0 MPa,
then a third core must be taken within 0.3 m to 1.0 m from the others and included in the test group.
The in situ compressive strength of the sample of Roller Compacted Concrete is the mean (rounded to the nearest 0.1 MPa) of the corrected compressive strengths of all the cores in the test group.
[bookmark: _Toc190449235]B2	Test Specimens
Specimens must be in the form of cores of Roller Compacted Concrete, which must be secured, accepted, conditioned, capped and tested, in accordance with AS 1012.14 but subject to the following amendments:
1. Roller Compacted Concrete must have hardened enough to permit removal without disturbing the bond between the mortar and the coarse aggregate.
1. Clause 6.3.2(b) is amended to read as follows: ‘The diameter at any cross-section deviates from the mean diameter by more than 5 mm.’
1. Clause 6.4(d) is amended to exclude dry-conditioning. Cores must be wet conditioned by submersion in water at a temperature of 23 ± 5C for no less than 24 hours nor more than 72 hours immediately prior to testing.
Clauses 9(k), 9(l), 10(h) and 10(i) are amended by the addition of the following words: ‘except where the strength is less than 10 MPa, in which case it must be calculated to the nearest 0.1 MPa.’
The individual core strengths must be corrected for length/diameter ratio and age in accordance with Table B2.
Table B2:	Shape correction factors (for cores)
	Length/diameter ratio of core
	Factor SF

	2.0
	1.00

	1.75
	0.98

	1.5
	0.96

	1.25
	0.93

	1.0
	0.87


Bitumen seal, if applied, must be trimmed from the cores prior to testing. 
[bookmark: _Toc190449236]B3	Frequency and Location of Core Groups
The location for coring must be selected at random, in accordance with ATM-020 and as set out below.
In a mechanically paved subbase, the zones within 3 m each side of a transverse Construction Joint constitute Transition Zones and must form separate Sub-Lots for the purpose of core strength acceptance testing.
One test group of cores must be taken from;
1. each Lot of mechanically paved Roller Compacted Concrete; or
1. each Lot of grader paved Roller Compacted Concrete.
If a nonconforming result is obtained, the frequency of testing, commencing from the nonconforming Lot, must revert to that specified in subclause a).
Additional cores must not be taken for this purpose without the prior approval of the Principal.
Further samples at specific (non-random) locations that are visually non-homogeneous and/or non-representative must be taken.
The minimum frequency of testing is 1 test per 50 tonnes or part thereof.
[bookmark: _Toc190449237]B4	Restoration of Core Holes
Clean and restore all core holes taken in the subbase with low-shrink cementitious concrete having a compressive strength of no less than that in the subbase. The approved Roller Compacted Concrete subbase mix may be used.
Complete the restoration prior to the application of any surface debonding treatment. The finished surface must be flush with the adjoining surface.
The cost of restoring all holes in the subbase must be borne by the Contractor, except in the case of additional cores ordered by the Principal.
[bookmark: _Toc190449238]Annexure C: 	Minimum Frequency of Testing
	Clause
	Characteristic analysed
	Test Method
	Minimum frequency of testing

	Placement

	7.7
	Temperature
Air temperature
Concrete temperature
	
	As per Quality Plan 
 

	7.18
	Moisture content
	Either: 
AS 1289.2.1.1, AS 1289.2.1.2, AS 1289.2.1.6 and AS 1289.2.1.4; or TfNSW T120, T121 or T180
	4 per Lot

	Finished requirements

	8.3
	In situ compressive strength by coring
	AS 1012.8.1 and AS 1012.9
	One per 50 tonnes or part thereof

	8.4
	Maximum Wet Density
	AS 1289.5.7.1 or TfNSW T162
	4 per Lot

	8.6
	In Situ Density
	AS 1289.5.8.1 or TfNSW T173
	4 per Lot

	8.12
	Subbase Thickness
	
	Minimum of 2 determinations per Lot

	8.14
	Surface Levels
	
	As per Quality Plan 

	
	Deviation from Straight Edge
	
	Minimum one per 20 m2

	0
	Pavement Width
	
	Minimum of one per 20 lineal metres

	Emulsion curing and/or surface treatment

	5.2 and 7.26
	Bitumen emulsion membrane
	
	See ATS 3460

	5.2 and 7.27
	Prime or primer seal
	
	See ATS 3460



Amendment Record
	Amendment no.
	Clauses amended
	Action
	Date

	-
	New specification
	New
	February 2025

	
	
	
	



	Key
	

	Format
	Change in format

	Substitution
	Old clause removed and replaced with new clause

	New
	Insertion of new clause

	Removed
	Old clauses removed
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