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[bookmark: _Toc195283757]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732]Austroads Technical Specification ATS 3445 sets out the requirements for the removal of materials from road pavements by cold milling. This may also be referred to as ‘cold planing’.
Cold milling may be carried out for the purposes of pavement reconstruction, shape correction, surface retexturing and improvement of ride quality.
[bookmark: _Toc195283758]Referenced Documents
The following documents are referenced in this Specification:
	Australian/New Zealand Standards
AS ISO/IEC 17025	General requirements for the competence of testing and calibration laboratories

	[bookmark: _Toc514678947][bookmark: _Toc886734]Austroads
AP-C87	Austroads Glossary of Terms
AGPT-T450	Determination of the International Roughness Index (IRI) using ARRB Walking Profiler
ATM 250 	Modified Surface Texture Depth (Pestle Method)
ATM 453	Surface Deviation Using a Straightedge
ATS 1140 	Environmental Management Systems 


[bookmark: _Toc195283759]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]In addition to the definitions in AP-C87, the following definitions/abbreviations apply to this Specification.
	Structure
	Includes concrete bridge decks, steel bridge decks, approach slabs, culverts, concrete pavements, drainage structures and utility pits.

	Professional Engineer

	A person who:
a) is registered on any scheme of registration of engineers prescribed by legislation in the applicable jurisdiction;
b) is appropriately registered or prequalified if the Principal has implemented an applicable registration or prequalification scheme; and
c) satisfies at least one of the following requirements: 
is a Chartered Professional Engineer; or
holds a 4 year civil engineering degree from a university that is accredited under the Washington Accord and is registered in a relevant area of practice on the National Engineering Register (in Australia) or the Register of Chartered Professional Engineers (in New Zealand).

	DWS
	Deck Wearing Surface

	Hidden Object
	An object (such as a metal object, utility services infrastructure, loop detectors or redundant tram tracks) not evident from a visual inspection and requiring identification by means of a non-destructive technique.

	Cold Milling Category
	

	· Standard Milling
	Cold milling with a groove spacing of 12 mm to 18 mm.

	· Fine Milling
	Cold milling with a groove spacing of 8 mm to 10 mm.

	· Microfine Milling
	Cold milling with a groove spacing of 3 mm to 6 mm.


[bookmark: _Ref9599800][bookmark: _Toc195283760]Quality System Requirements
[bookmark: _Ref158470768]The Contractor must prepare and implement a Quality Plan that includes the documentation in Table 4.1.
[bookmark: _Ref187062683]Table 4.1:	Quality Plan
	Clause
	Description of document

	5.1
	Details of the equipment.

	8.1
	Procedures/instructions for cold milling operations.

	10.9
	Procedure in the event that the cutting teeth contact concrete or bridge deck or the pattern of the cut surface changes (for work over a Structure)

	11.2
	Procedures/details for carrying out work on a bridge deck (where applicable).

	12.1
	Details for cleanup and the reuse/disposal of the milled material



	[bookmark: _Hlk9589851]HOLD POINT 1

	Process Held
	Commencement of cold milling at the Site.

	Submission Details
	[bookmark: _Hlk3530642]The Quality Plan must be provided to the Principal at least 10 working days (or 20 working days if the includes cold milling of a bridge deck) prior to the commencement of work on site.


[bookmark: _Toc29489164][bookmark: _Ref15469889][bookmark: _Hlk9598492][bookmark: _Toc1138829][bookmark: _Toc9850016][bookmark: _Hlk9434043][bookmark: _Toc195283761]Plant and Equipment
[bookmark: _Ref158531734][bookmark: _Ref158561647]The Quality Plan must include details of the cold milling equipment and evidence of its capacity to achieve the requirements of this Specification. Where the work is carried out on a bridge, the Quality Plan must also include:
1. any other heavy equipment to be used for deck wearing surface (DWS) removal;
the total mass of all heavy equipment used concurrently on the bridge; and
the rotational speed (rpm), cold milling depth range and number of teeth on the cutter drum.
The cold milling equipment must be a purpose-built pavement profiling machine with automatic profile control and water spraying capability which will meet the specified requirements of the specification.
The equipment must be checked prior to the commencement of work each day. Any worn holders or worn teeth in the cold milling equipment must be replaced prior to milling works commencing.
[bookmark: _Toc195283762]Contractor’s Personnel
If requested by the Principal, the Contractor must submit details of the experience and the training records of the supervisor and each machine operator prior to the commencement of work on Site.
[bookmark: _Toc195283763]Hidden Objects
[bookmark: _Hlk158465282][bookmark: _Ref64044197]The approximate locations of any Hidden Object known to the Principal is included in the Contract documents.
[bookmark: _Ref158466844]Where a Hidden Object may affect the Contractor’s work or where the cold milling work may damage the property of others, the Contractor must accurately locate the Hidden Object and verify the accuracy of any information provided by the Principal. Accurately locating a Hidden Object must be carried out prior to the commencement of cold milling operations. This must be carried out using a non-destructive technique (such as a metal detector) and/or by liaising with the appropriate service authority.
The locations and extent of any Hidden Object detected must be clearly marked on site if it is within the depth to be cold milled.
The Contractor bears the risk associated with contacting a Hidden Object that could have been located by carrying out reasonable enquiries and surveys in accordance with Clause 7.2.
[bookmark: _Toc195283764]Cold Milling Operations
[bookmark: _Toc195283765]General
[bookmark: _Ref158531760]The Quality Plan must include details, procedures and/or Inspection and Test Plans for carrying out the cold milling, including:
1. the width of a single run cut, the position of the loading conveyor and the proposed method of handling and transporting the milled material;
the method of level control proposed and the methodology to establish an accurate point of reference between the milling drum, the depth sensors and the control panels;
special requirements where high precision work is required, including the use of spotters for Fine Milling or Microfine Milling (also refer Clause 11.2);
the proposed method of carrying out the work, including sequencing of cold milling runs and planned daily outputs;
the method of checking the operation of the cold milling machinery (including the operation of depth sensing feet and depth adjustment equipment) at the commencement of each working shift and after any repair or adjustment to the machine;
the haulage fleet required to optimise the cold milling output and minimise public inconvenience;
details of any temporary ramps, if required;
contingencies in the event of a machine breakdown;
steps proposed to minimise dust nuisance, excessive noise, excessive windrows, loose material or excessive roughness of the milled surface;
methods and equipment to be used to identify a Hidden Object;
any other factors affecting performance of the work, public safety and public convenience; and 
the frequency of conformance testing.
The specified purpose of the cold milling work, which is shown on the drawings or other Contract documents, may include one or more of the following:
1. cold milling of pavement to the specified depth or specified level (for pavement reconstruction or shape correction);
surface retexturing (refer Clause 13); or
improvement of ride quality (refer Clause 14).
The pavement must be cold milled in a manner which does not cause damage to the remaining pavement or other infrastructure such as medians, kerbs, inspection points, gully grates, utility covers, bridge expansion joints and bridge decks.
[bookmark: _Toc195283766]Set Out
[bookmark: _Ref158470789]The Contractor must set out the area to be cold milled by marking the road surface to show the extent of cold milling, the cold milling depths, the milling angle, and location and extent of any Hidden Objects.
	[bookmark: _Hlk158470153]WITNESS POINT 1

	Process 
	Commencement of cold milling at the Site.

	Notification Period
	At least 48 hours before the commencement of cold milling.


[bookmark: _Toc195283767]Work in the Vicinity of Objects Within the Cold Milling Area
Where an object (such as a utility access cover, drainage structure, inspection point or gully grate) is located within the proposed cold milled area, the material immediately surrounding the object must be removed by means other than cold milling. Unless another distance is specified in the approved Quality Plan or Contract documents, this applies for a distance of at least 0.5 m from the extremities of the object.
[bookmark: _Toc195283768]Over Excavation
If, after the completion of cold milling, the base of excavation is below the permitted tolerance for the specified level or depth (‘Over Excavation’), the additional depth must be filled as directed by the Principal. The Contractor bears all additional costs associated with Over Excavation.
[bookmark: _Toc195283769]Unsuitable Material
If specified in the Contract documents, or if directed by the Principal, the Contractor must remove any planes of weakness within the existing pavement, or any unsuitable material existing at the base of the cut, which is not removed by the cold milling operation.
[bookmark: _Ref158622528][bookmark: _Ref177969027][bookmark: _Toc195283770]Temporary Treatment at the Edge of a Milled Area
Where a milled area will be open to traffic, the edges of the milled surface must be ramped to tie into the existing road levels in accordance with Table 9.1 prior to traffic traversing the milled surface.
[bookmark: _Ref187054097]Table 9.1:	Ramp Dimensions
	Location
	Ramp Dimensions

	Transverse Joints
	A minimum taper length of 2.5 m for each 50 mm variation in levels or part thereof for areas where the speed limit exceeds 60 km/h.
A minimum taper length of 1.5 m for each 50 mm variation in levels or part thereof for areas where the speed limit is 60 km/h or less.

	Longitudinal Joints

	Where traffic is required to travel on a longitudinal edge, minimum 1.0 m length for each 50 mm variation in levels (or part thereof).

	Interface with Structures

	Form and compact asphalt ramps around manholes, gully grates, utility covers or other similar structures unless otherwise directed by the Principal. The ramps must have a minimum taper length of 1.5 m for each 50 mm depth of cut (or part thereof).


The ramp must be formed by either placing temporary asphalt or by bevelling with the cold milling machine. When bevelling, any lip remaining at the toe or head of the bevel must not exceed 10 mm in height.
Where asphalt or proprietary patching products are not available, temporary ramps may be formed with coldmix asphalt, provided that:
1. an emulsion tack coat is applied to the milled surface prior to the placement of coldmix asphalt;
the maximum thickness of coldmix asphalt does not exceed 40 mm. Where site conditions require greater thickness, the coldmix asphalt is placed and compacted mechanically in layers between 25 mm and 30 mm thick;
the coldmix asphalt ramp is not left in place longer than one week; and
the ramp is maintained in good condition.
The Contractor must prevent traffic moving over any vertical edges or surfaces which is not ramped.
Where work under the Contract includes the replacement of the milled material with new materials, any ramps must be removed before the new material is placed. All temporary ramping must be removed by cutting back along a straight line to expose a vertical face of fully compacted asphalt, or pavement material, at the specified layer depth. The ramp material must be disposed of in accordance with Clause 12.
[bookmark: _Ref183178704][bookmark: _Toc195283771]Cold Milling of Asphalt over Structures
[bookmark: _Toc195283772]Investigation of Existing Asphalt Thickness
Where the Principal is responsible for investigating the existing asphalt thickness over a Structure, the details of the asphalt thickness will be included in the Contract documents or clearly marked on the existing pavement prior to the commencement of the Contract.
Where the Contractor is responsible for investigating the existing asphalt thickness over a Structure, the Contractor must carry out a comprehensive investigation to determine the asphalt thickness over each Structure in accordance with Clause 10.3. The Principal will provide any available relevant preliminary information in the Contract documents.
[bookmark: _Ref177968094]The investigation must be carried out as follows:
1. Determine the proposed pattern of cold milling works and mark on the pavement the lines of movement of the depth sensing foot on each side of the cold milling machine.
Investigate the thickness of asphalt by drilling holes using a hand-held power drill or taking small diameter cores (e.g. 50 mm or 100 mm). The spacing of holes or cores must not exceed 3 m (over concrete or steel bridge elements) or 20 m (over other Structures) longitudinally along each line of movement of a depth sensing foot (i.e. both sides of the cutting drum).
Ground Penetration Radar (GPR) may be used to determine the asphalt thickness, but must be calibrated by limited asphalt coring. The calibrated GPR results must provide details of existing asphalt thickness for full length and width of the investigated area rather than a depth information at isolated spots. An experienced operator must carry out the GPR scanning using equipment suitable for this application and the results must be interpreted by an experience technician. GPR survey must be undertaken on dry asphalt surface.
A report on the investigation must be submitted to the Principal at least 24 hours before commencement of cold milling. The report must include:
the locations of each core or sample;
the actual asphalt thickness recorded;
any observations regarding an existing deck waterproofing membrane;
bond/adhesion between the DWS and the concrete;
observations regarding the uniformity of the asphalt thickness (particularly for bridges constructed without a cast-in-place concrete deck);
milling crossfall/angle/gradient;
the proposed depths of cut (on a sketch plan); and
if necessary, any revisions to the scope of work.
	HOLD POINT 2

	Process Held
	Commencement of cold milling over a Structure (where the Contractor is responsible for investigation of the asphalt thickness).

	Submission Details
	The investigation report must be submitted to the Principal at least 24 hours prior to the commencement of cold milling over a Structure.


[bookmark: _Toc195283773]Set Out
Prior to the commencement of cold milling over a structure, the Contractor must clearly mark on the surface of the existing asphalt the:
1. proposed depths of cut (at intervals not exceeding the distance between each core); and
limits of cold milling around all joints, kerbs and similar items, which must not be contacted by the cutting teeth.
[bookmark: _Toc195283774]Operation of the Cold Milling Machine
Unless specified otherwise in the Contract documents, cold milling must not be used to correct the shape, level or ride quality of the surface of a Structure.
[bookmark: _Ref177991223]Unless specified otherwise in the Contract documents, the Contractor must conduct a cutting trial for each machine at the commencement of each working shift and after any repair or adjustment to the machine. The trial must include the operation of depth sensing feet and depth adjustment equipment.
The actual depth of cut on both sides of the cold milling machine must be measured at intervals not exceeding 3 m (over bridges) or 10 m (over other Structures).
[bookmark: _Ref182916542]Where cold milling is undertaken over a Structure, the cutting teeth must not contact concrete, steel or the waterproof membrane.
[bookmark: _Toc195283775]Damage to a Structure
[bookmark: _Ref158531852][bookmark: _Ref158626327]The Quality Plan must include a procedure for managing the cold milling in the event of a non-compliance with Clause 10.8 or the pattern of the cut surface changes due to broken or worn cutting teeth. The procedure must include:
1. immediately halting forward progress of the cold milling machine;
notifying the Principal of the incident, providing details of the cause; and
submitting a Non-conformance report, including the proposed corrective action.
[bookmark: _Ref183178939]If a Structure is damaged during cold milling, the Contractor must immediately notify the Principal. Unless approved otherwise by the Principal, the Contractor must:
1. arrange for a suitably experienced Professional Engineer, approved by the Principal, to inspect the damage, prepare a report and develop a repair methodology;
submit the report and the proposed repair methodology to the Principal for approval; and
once approved, undertake the repair.
	[bookmark: _Hlk158626872]HOLD POINT 3

	Process Held
	Repair of damage to a Structure.

	Submission Details
	The report and proposed repair methodology must be submitted to the Principal at least 2 working days prior to the commencement rectification of the damage.


The Contractor bears all costs incurred as a consequence of damage to a Structure caused by the process of removing pavement.
[bookmark: _Ref158622479][bookmark: _Toc195283776]Additional Requirements for Working on Bridge Decks
[bookmark: _Ref158531918][bookmark: _Toc195283777]General
This Clause 11 sets out requirements for the full or partial removal of a deck wearing surface (DWS), which are in addition to the requirements specified in Clause 10.
[bookmark: _Ref158627937]The Quality Plan must include the following details, procedures and/or Inspection and Test Plans:
1. the proposed method of carrying out the work and equipment to be used, including sequencing of cold milling runs and planned daily outputs;
the width of a single run cut, the position of the loading conveyor, and the proposed method of handling and transporting the milled material;
the method of level control;
the haulage fleet required to optimise the milling output and minimise public inconvenience;
methodology to minimise dust nuisance, excessive noise, excessive windrows, loose material or excessive roughness of the milled surface;
for partial DWS removal, the method of cleaning the milled DWS and rectification of any thin residual layer of asphalt;
when full depth removal is specified, method of cleaning the bridge deck and achieving the specified deck texture (if specified); 
procedure for removing residual water, moisture and milled asphalt from the deck;
the measures that will be used to control the expected dynamic effects on the structure from heavy plant and equipment operating on the bridge; 
the following documentation from a Professional Engineer (approved by the Principal):
1. certification that the bridge is structurally adequate to support the operational equipment and plant, including dynamic effects; and
1. calculations verifying the certification, including the load distribution on the bridge at each stage of the removal of the DWS.
A DWS may be removed by cold milling and/or alternative methods (such as using an excavator with suitable attachments), subject to the approval of the Principal. However, the selected method to remove the DWS must provide the lowest risk of damage to the bridge deck. A cold milling machine must not be used to fully remove the DWS if the DWS thickness is non-uniform or if uneven longitudinal joints are present.
[bookmark: _Ref158470839][bookmark: _Toc195283778]Removal of Deck Wearing Surface
[bookmark: _Ref177972322]Where cold milling is performed on a bridge deck, a machine with a fine or microfine milling drum must be used. However, if a multi-pass method is used, the first pass may be with a standard milling drum. 
[bookmark: _Ref182913471]If directed by the Principal, the Contractor must carry out a controlled trial for the purpose of measuring vibration during the cold milling operations.
	WITNESS POINT 2

	Process 
	Cold milling of DWS on a bridge deck.

	Notification Period
	At least 48 hours before the commencement of cold milling on a bridge deck.


The Contractor must appoint an experienced staff member to monitor the cold milling of a DWS. That person must:
1. not perform any other duties during this period;
monitor operations at all times that cold milling is taking place on a bridge deck; and
ensure the bridge structure is not damaged as a result of the work operations, including excessive milling depth or excessive vibrations on the bridge deck.
Cold milling of a DWS must not take place during wet weather, or if wet weather is imminent.
Partial removal of the DWS must not take place unless the residual asphalt layer is:
1. more than 40 mm thick;
in sound structural condition; and
firmly bonded to the bridge deck.
The DWS must not become damaged or delaminated during the removal process. The Contractor must immediately notify the Principal if a thin residual layer of asphalt that was not previously identified becomes apparent during DWS removal.
At the completion of DWS removal, the surface must be clean and dry to ensure that the new DWS can be placed satisfactorily. Unless approved otherwise by the Principal, where water or moisture is used in the cold milling operation on a bridge deck, a ‘road dryer’ must be used to accelerate drying of the surface prior to application of the surfacing.
Where longitudinal objects, such as kerbs and parapets are present, the edge of the cold milling must be between 50 mm and 150 mm from the object. Removal of remaining asphalt abutting the longitudinal object must be by other means.
Longitudinal cold milling must not take place within 1000 mm from transverse obstacles, such as expansion joints. Removal of asphalt within 1000 mm of transverse obstacles may be by a combination of transverse cold milling and by other means.
[bookmark: _Ref158627154]The Contractor must advise the Principal of the time that the cold milling and cleaning operation will be complete and the surface will be ready for placement of the new DWS (refer Hold Point 4).
[bookmark: _Ref178063309][bookmark: _Toc195283779]Management of Milled Material 
[bookmark: _Ref158531948]The Quality Plan must include details/procedures for cleanup and the reuse, recycling, stockpiling and/or disposal of the milled material and temporary ramp material. Alternatively, this documentation may be included in the Contractor’s Environmental Management Plan (refer ATS 1140)
After the completion of cold milling, the pavement must be free of all loose milled material and the resultant rubble must be removed from the Works. 
On bridge decks, a vacuum truck must be used for dust removal in conjunction with a sweeper truck.
Unless specified otherwise, the material removed will become the Contractor’s property.
If the milled material remains the property of the Principal, the Contractor must deliver and stockpile the milled material at a nominated site in accordance with the Contract documents.
[bookmark: _Ref158470852]If the milled material becomes the Contractor’s property, it must be removed from the site and managed in accordance with any environmental requirements specified in the Contract documents. If requested by the Principal, the Contractor must submit records of the amount of milled material which is:
1. reprocessed as Recycled Asphalt Pavement (RAP);
recycled as granular pavement material; and 
disposed of in landfill.
[bookmark: _Ref177973109][bookmark: _Ref182893858][bookmark: _Ref182894724][bookmark: _Toc195283780]Cold Milling to Retexture a Surface
[bookmark: _Ref158470980]When cold milling is undertaken to retexture the surface, the Contractor must achieve the required outcome by producing groove depths in the existing surface that comply with Table 15.1 while not fully removing the existing surface. 
Unless specified otherwise in the Contract documents:
1. a ‘herringbone’ milling pattern must be produced; and
the surface texture depth must be measured in accordance with ATM 250 or another test method approved by the Principal.
[bookmark: _Ref177743901][bookmark: _Toc195283781]Cold Milling to Improve Final Ride Quality
This Clause 14 only applies if the specified purpose of the cold milling is to improve the ride quality.
The Contractor must use a level control system, such as multiplex systems or an averaging beam to minimise any abrupt changes to the vertical geometry of the finished surface.
The shape and profile of the milled surface must be verified by the use of a 3 m straightedge carried out transversely and longitudinally at intervals not exceeding 10 m using test method ATM 453. The milled surface must not deviate from any point on the bottom of the straightedge by more than 5 mm.
[bookmark: _Ref177744932]If the section of cold milled road surface is longer than 100 m, the surface must be assessed using AGPT-T450 or other test method directed by the Principal. For the purpose this testing, the maximum length of a Lot is 100 m. The lane International Roughness Index (IRI) must not exceed the limit stated in Table 14.1. Unless specified otherwise in the Contract documents, Alternative A applies.
[bookmark: _Ref187055622]Table 14.1:	Rideability Requirements
	Alternative
	Maximum Lane IRI

	A
	1.25

	B
	1.5


[bookmark: _Toc195283782]Conformance Requirements
[bookmark: _Ref158467016][bookmark: _Hlk177989380]The milled surface must be constructed in accordance with the requirements specified in Table 15.1.
[bookmark: _Ref187055732]Table 15.1:	Tolerances, Groove Spacing and Surface Texture Depth
	Specified Purpose of the Cold Milling Work
	Tolerance of Milled Surface
 (mm) (1)
	Groove Spacing (Cold Milling Category)
	Surface Texture Depth
(mm) (2)

	
	Greater than Specified
	Less than Specified
	
	

	Cold Milling to Specified Depth or Specified Level

	Cold milling to achieve specified depth of ≤ 50 mm:
	5
	5 
	Standard
	≤ 2.5

	Cold milling to achieve specified depth of > 50 mm where the floor of the cut is asphalt or bound material:
	10 
	10 
	Standard
	Not specified

	Cold milling to achieve specified depth of > 50 mm where the floor of the cut is unbound material:
	15
	10 
	Standard
	Not specified

	Cold milling to achieve specified depth within nominal 50 mm of the surface of a Structure and/or a waterproofing membrane is to be retained:
	0
	10
	Fine
	≤ 2.5

	Removal of wearing surface on a bridge: 
	0
	10 
	Refer Clause 11.4
	≥ 1.0 and ≤ 2.0

	Cold milling to achieve specified level (3) (refer Clause 15.8):
	5
	5
	Not specified
	Not specified

	Surface Retexturing (Refer Clause 13)

	Re-texturing an asphalt pavement:
	Not specified
	Not specified
	Microfine
	≥ 1.0 and ≤ 2.0

	Producing a Surface Suitable for Sprayed Sealing Without Prior Correction:
	
	
	
	

	7 mm nominal sealing aggregate:
	Not specified
	Not specified
	Fine
	≤ 1.5 

	≥ 10 mm nominal sealing aggregate:
	Not specified
	Not specified
	Fine
	≤ 2.0 

	Cold Milling to Improve Ride Quality (Refer Clause 14)

	Miling a surface to improve ride quality
	5 
	5 
	Not specified
	Not specified


Notes:
Refer to Annexure B for a diagrammatic representation of the tolerances applied to cold milling which is carried out to a specified depth of cut.
[bookmark: _Hlk182894992]Tested using ATM 250 (or an alternative test method specified elsewhere in the Contract).
Where cold milling is carried out to a specified level, ‘Greater than Specified’ refers to a milled surface lower than the specified level and ‘Less than Specified’ refers to a milled surface higher than the specified level.
Where more than one of the descriptions in Table 15.1 is relevant to the work, the most restrictive tolerance applies.
All cold milling work must be continuously monitored for pavement variability or change in appearance by the Contractor.
[bookmark: _Ref177994892][bookmark: _Ref177993649][bookmark: _Ref177993678]Testing for conformance with the specified groove spacing must be carried out at a minimum of one test per Lot using a metal rule or calipers graduated in millimetres. 
[bookmark: _Ref177994893]The minimum frequency of testing of the other specified properties must comply with Table 15.2. A Lot is a homogeneous cold milled section and is not greater than one day of production.
[bookmark: _Ref187056170]Table 15.2:	Minimum Frequency of Testing
	Specified Purpose of the Cold Milling Work
	Depth of Cut (1) (mm)
	Level
	Ride Quality 
	Surface Texture Depth

	Cold milling to achieve specified depth: 
	One measurement on each side of cut per 3 m of lineal progress
	-
	-
	Refer Note 2

	Cold milling to achieve specified depth over a Structure:
	Refer Clause 10.6
	-
	-
	Refer Note 2

	Cold milling to Specified level:
	-
	Refer Clause 15.8
	-
	-

	Surface Retexturing:
	-
	Refer 
Clause 13
	-
	Two per Lot (at the start and mid- point of each shift)

	Producing a surface to optimise final ride quality:
	-
	-
	Refer Clause 14
	-


Notes:
1. Measured using a metal rule or callipers graduated in millimetres.
2. An initial assessment of Surface Texture Depth will be made visually. The Principal may direct that nominated areas are tested using ATM 250 (or an alternative test method specified elsewhere in the Contract).
All test certificates must be prepared by a laboratory which is accredited for the test method to meet the requirements of AS ISO/IEC 17025 by National Association of Testing Authorities (NATA) or International Accreditation New Zealand (IANZ). This does not apply to undertaking survey and the direct measurement of the milled depth. 
The difference in surface position between adjacent cuts, measured vertically by depth below a straightedge, must not exceed 5 mm.
[bookmark: _Ref158470805]Where the cold milling is carried out to achieve a specified level, the Contractor must survey the floor of the milled area prior to placing new pavement. The survey must be carried out in accordance with the survey requirements included in the Contract documents using a flat-based staff placed on the high point of the milled profile. The levels must be recorded to the nearest 5 mm and a survey report submitted to the Principal.
[bookmark: _Ref182915119]The cold milling equipment must not be removed from the Site until the release of Hold Point 4.


	HOLD POINT 4

	Process Held
	Placement of new pavement in the milled area (where applicable) and acceptance of the work by the Principal.

	Submission Details
	The following must be submitted to the Principal (as applicable):
· Survey report where the cold milling is carried out to achieve a specified level
· Report of depths where the cold milling is carried out to a specified depth.
· Report of surface texture depth where the cold milling is carried out to retexture the surface.
· Report of surface shape and/or ride quality where the cold milling is carried out to Improve the ride quality.
· If new pavement is to be placed in the milled area, the above conformance reports must be submitted to the Principal at least 24 hours prior to the placement of the new pavement.



[bookmark: _Toc26182495][bookmark: _Toc195283783]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 cold milling. 
	
	Quality Plan

	8.4
	
	1. Commencement of cold milling at the Site
	

	10.3
	2. Commencement of cold milling over a Structure
	
	Investigation report (where applicable)

	10.10
	3. Repair of damage to a Structure
	
	Report and proposed repair methodology

	11.5
	
	2. Cold milling of DWS
	

	12.6
	
	
	Records of the amount of milled material which is reprocessing in asphalt, recycling or disposal to landfill (if requested)

	15.9
	4. Placement of new pavement in the milled area and/or acceptance of the work
	
	Conformance Reports





[bookmark: _Toc99023347][bookmark: _Toc195283784]Annexure B:	Terminology
The terminology used to specify the depth of cut and the associated tolerances is shown in Figure B.1 and Figure B.2.
[bookmark: _Ref187061759]Figure B.1:	Where ‘Nil’ tolerance on depth of cut applies for ‘Greater than specified’
[image: Diagram

Description automatically generated]
Note: The existing surface is defined as the uncut surface immediately adjacent to the cut.

[bookmark: _Ref187061977]Figure B.2:	Where above and below depth of cut has been specified
[image: Diagram

Description automatically generated]
Note: The existing surface is defined as the uncut surface immediately adjacent to the cut.


Amendment Record
	Amendment no.
	Clauses amended
	Action
	Date

	-
	New specification
	New
	April 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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