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[bookmark: _Toc243658500]Scope
[bookmark: _Toc514678946][bookmark: _Toc886733][bookmark: _Toc886732]Austroads Technical Specification ATS 2130 sets out the requirements for the construction of Earthworks for road infrastructure.
ATS 2130 does not cover any of the following:
the geotechnical investigation of the existing material underlying the Earthworks;
preparation of the Design Documentation;
stabilisation of Earthworks (refer to ATS 2140 – in development);
excavation/backfill for stormwater infrastructure (refer to ATS 2240); 
excavation/backfill associated with conduits and pits (refer to ATS 4550);
Earthworks for bridgeworks (refer to ATS 5110); and
construction of reinforced soil structures (refer to ATS 5120).
[bookmark: _Toc239257497][bookmark: _Toc242280967][bookmark: _Toc242282230][bookmark: _Toc243045998][bookmark: _Toc243057671][bookmark: _Toc243058467][bookmark: _Toc243658501]Referenced Documents
The following documents are referenced in this Specification:
	Australian/New Zealand Standards
AS 1141	Methods for sampling and testing aggregates
Method 3.1:	Sampling – Aggregates 
Method 6.1:	Particle density and water absorption of coarse aggregate – Weighing-in-water method 
Method 11.1:	Particle size distribution – Sieving method
Method 22:	Wet/dry strength variation
Method 25.2:	Degradation factor – Coarse aggregate
AS 1289	Methods of testing soils for engineering purposes 
Method 1.2.1:	Sampling and preparation of soils – Disturbed samples – Standard method
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 2.1.5:	Soil moisture content tests – Determination of the moisture content of a soil – Infrared lights method (subsidiary method)
Method 2.1.6:	Soil moisture content tests – Determination of the moisture content of a soil – Hotplate drying method
Method 2.3.1:	Soil moisture content tests – Establishment of correlation – Subsidiary method and the standard method 
Method 3.3.1:	Soil classification tests – Calculation of the plasticity index of a soil 
Method 3.6.1:	Determination of the particle size distribution of a soil – Standard method of analysis by sieving
Method 3.8.1:	Soil classification tests – Dispersion – Determination of Emerson class number of a soil 
Method 5.3.1	Soil compaction and density tests – Determination of the field density of a soil – Sand replacement method using a sand-cone pouring apparatus
Method 5.8.1:	Determination of field density and field moisture content of a soil using a nuclear surface moisture – Density gauge – Direct transmission mode
Method 7.1.1:	Soil reactivity tests – Determination of soil reactivity – Shrink-swell index
AS 1726	Geotechnical site investigations
AS 2187	Explosives – Storage, transport and use
Part 0:	Terminology
Part 1:	Storage
Part 2:	Use of explosives 
AS 4133.4.1	Methods of testing rocks for engineering purposes, Method 4.1: Rock strength tests – Determination of point load strength index
AS ISO/IEC 17025	General requirements for the competence of testing and calibration laboratories

	Austroads
AP-C87	Austroads Glossary of Terms
ATM-020	Random Selection of Sampling or Test Locations
ATM-027	Pretreatment of Road Construction Materials by Artificial Weathering
ATM-028	Pretreatment of Road Construction Materials by Repeated Compaction
ATM-030	Calculation of the Characteristic Value of a Lot
ATM-440	Proof Rolling
ATM-453	Surface Deviation Using a Straightedge
ATS-1140	Environmental Management Systems
ATS-1330	Management of Utilities on Site
ATS-2135	Management of Acid Sulfate Soils
ATS-2140	Stabilisation of Earthworks – in development
ATS-2160	Geotextiles (Separation and Filtration)
ATS-2170	Geosynthetic Reinforcement
ATS-2240	Construction of Stormwater Infrastructure
ATS-4550	Supply of Pits and Covers for Cabling 
ATS-5110	Earthworks for Bridgeworks
ATS-5120	Construction of Reinforced Soil Structures
ATS-5335	Normal Class Concrete

	Transport for New South Wales
TfNSW T165	Density in situ of road construction materials (fixed volume extractive method) (TS 02795.27)

	American Public Health Association
Standard Methods for the Examination of Water and Wastewater: 
APHA 4500 Cl             Chloride

	International Standards
ISO 3310-1                 Test sieves – Technical requirements and testing, Part 1: Test sieves of metal wire cloth


[bookmark: _Toc239257498][bookmark: _Toc242280968][bookmark: _Toc242282231][bookmark: _Toc243045999][bookmark: _Toc243057672][bookmark: _Toc243058468][bookmark: _Toc243658502][bookmark: _Toc514678947][bookmark: _Toc886734]Definitions
[bookmark: _Ref149570936]The following definitions and the definitions in AP C87 (except where amended below) apply to this Specification and where applicable, to the Design Documentation. Refer to Annexure B for diagrams showing typical nomenclature used for embankments and cuttings.
	[bookmark: _Toc239257499][bookmark: _Toc242280969][bookmark: _Toc242282232][bookmark: _Toc243046000][bookmark: _Toc243057673][bookmark: _Toc243058469][bookmark: _Toc243658503]General Definitions
	

	Borrow Area:
	An area (either within or outside the Site), other than cuttings and specified excavations, from which material may be excavated for use in the Works.

	Bridging Layer:
	A layer that:
is located at the base of an embankment;
is constructed from granular material with strong mechanical interlock; 
may include geosynthetic reinforcing materials; and
provides a stable platform upon which a subsequent earthworks layer can be constructed.

	Clearing and Grubbing:
	The removal and disposal of all items that are not suitable to remain in position under the Earthworks, including vegetation (both living and dead), refuse, concrete paving, concrete edgings, drainage pits, foundations, fences and minor disused structures. 

	Cut/Fill Transition Zone:
	An area where the road transitions between a cutting and an embankment, as shown in Annexure D.

	Design Documentation:
	The drawings, schedules, reports and any other documents, identified as such, that set out the design of the Earthworks. It includes the contract specific requirements set out in Attachment A.

	Design Floor Level:
	The designed level of the base of excavation in a cutting at the:
1. underside of the Selected Material Zone (where a Selected Material Zone is shown in the Design Documentation); or
Formation Level (if there is no Selected Material Zone).

	Drainage Layer:
	A layer located at the foundation of a cutting or an embankment, constructed of free draining material with grading as specified in Clause 15. The purpose of the drainage layer is to provide a pathway for the free drainage of excess water away from the foundations of cuttings or embankments. The drainage layer is usually wrapped in geotextile to prevent its contamination or blockage over time from adjacent fine grained material.

	Earthworks:
	The structure described in the Earthwork Design Documentation that is the result of the excavation, transportation, placement, compaction and finishing soil and/or rock.

	Existing Ground Surface
(or ‘Natural Surface’):
	The ground surface at the commencement of the work under the Contract.

	Formation Level
(or ‘Subgrade Level’):
	The level of the surface of the finished Earthworks, excluding cut or fill batters.

	Homogeneous Embankment:
	An embankment constructed entirely of material that has properties that comply to a single material class (c.f. Zoned Embankment).

	Joint Survey:
	A survey carried out in the presence of, or in conjunction with, the Principal’s surveyor.

	Outer Zone:
	A zone of material placed on the outside of the fill in an embankment, with inner boundaries that are not horizontal.

	Professional Engineer:
	A person who:
1. is registered on any scheme of registration of engineers prescribed by legislation in the applicable jurisdiction;
is appropriately registered or prequalified, if the Principal has implemented an applicable registration or prequalification scheme; and
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).

	Proof Rolling:
	The proof rolling test carried out in accordance with ATM 440 (refer to Clause 5.11).

	Rock Capping Layer:
	A layer of graded rock material, placed over Rock Fill (including Rock Fill in bridging layers) as a transition layer between Rock Fill layers and the overlying earth fill layers in an embankment.

	Roller Pass:
	The compactive effort of a single movement of the roller over all segments of the Lot.

	Selected Material Zone:
	A zone constructed from Selected Material that is positioned within the top layer(s) of the Earthworks. The pavement is constructed on the top of the Selected Material Zone.

	Shallow Embankment:
	An area of embankment where the height between the Stripped Surface Level and the Formation Level is less than the dimension nominated in Clause 16.16.

	Stripped Surface Level:
	The level of the surface after removal (stripping) of Topsoil and/or clearing and grubbing.

	WPI (Weighted Plasticity Index):
	The product of the plasticity index of a soil (determined in accordance with AS 1289.3.3.1) and the percentage of the soil finer than 0.425 mm (determined in accordance with AS 1289.3.6.1).

	Zoned Embankment:
	An embankment constructed from 2 or more zones, with each zone comprising different materials and/or material compacted to a different standard. 

	[bookmark: _Toc239257500][bookmark: _Toc242280970][bookmark: _Toc242282233][bookmark: _Toc243046001][bookmark: _Toc243057674][bookmark: _Toc243058470][bookmark: _Toc243658504]Definitions of Materials
	

	Acid Sulfate Soil:
	Refer to ATS 2135. 

	Contaminated Material:
	Any material containing contaminants that exceed a threshold level for those contaminants specified in the applicable environmental management legislation and Contract documents (where applicable). It includes naturally occurring asbestos.

	Dispersive Soil:
	Soil with an unstable clay fraction that is prone to go into colloidal suspension in water (i.e. to form microscopically dispersed insoluble particles suspended in water). This is a result of clay particles expanding and the breakdown of the soil structure that binds the fine aggregates and larger particles together.

	Drainage Layer Material:
	Material that complies with Clause 15.9.

	Earth Fill:
	Material that complies with Clause 15.1. When placed and compacted, it produces a dense embankment deriving its stability from the packing of the fine particles around the coarser material. It excludes Topsoil and material placed for landscaping purposes.

	Expansive Soil:
	Soil that undergoes a significant change in volume in response to changes in moisture content. Unless specified otherwise in the Design Documentation, soil that has a swell of 2.5% or greater (when tested in accordance with AS 1289.7.1.1) is deemed to be Expansive Soil.

	Fill Material:
	Material (either excavated on site or imported) that is used for the construction of embankments or the backfill of excavations. It includes Earth Fill, Rock Fill and Selected Material. 

	Imported Material:
	Material obtained from sources other than that generated by excavation in cuttings and/or other specified excavations within the Site.

	Rock Fill:
	Material that complies with Clause 15.6. When placed and compacted, it produces an embankment deriving its stability from the mechanical interlock of the coarser particles, rather than from the packing of the fine particles around the coarser material.

	Selected Material:
	High quality Fill Material complying with requirements (such as CBR, particle size distribution and plasticity index) that are specified in Attachment A.

	Slaking Soil:
	Soil that is prone to breaking down from individual aggregates into smaller micro-aggregates under the action of wetting. The breakdown is mainly due to the forced and rupturing escape of trapped air as water is drawn into small pores between soil particles by capillary action, within the aggregate.

	Spoil Material:
	Excavated material that is either: 
1. surplus to that required to complete the Works as designed; or
classified as Unsuitable Material and cannot be incorporated into the Works.

	Surplus Material:
	Excavated material that is surplus to that required to complete the Works as designed.

	Steel Furnace Slag:
	A waste by-product from the production of steel using the Basic Oxygen Steel (BOS) or Electric Arc Furnace (EAF) processes. Steel furnace slag does not include any bag house dust or air pollution control residues.

	Topsoil:
	Natural surface soil, that may contain organic matter (refer to AS 1726).

	Unsuitable Material:
	Refer to Clause 12.


[bookmark: _Toc74148885][bookmark: _Ref9599800]For any work involving the use of explosives, the definitions in AS 2187.0 apply.
[bookmark: _Toc239257501][bookmark: _Toc242280971][bookmark: _Toc242282234][bookmark: _Toc243046002][bookmark: _Toc243057675][bookmark: _Toc243058471][bookmark: _Toc243658505]Quality System Requirements
[bookmark: _Ref149646246]The Contractor must prepare and implement a Quality Plan (alternatively referred to as the Earthworks Plan) that includes the documentation in Table 4.1.
Table 4.1:	Quality Plan
	Clause
	Description of document/topic

	6.1
	Management of Earthworks materials

	7.1
	Management of borrow operations

	8.1
	Management of stockpiles

	9.1
	Management of Spoil Material

	11.2
	Removal of Topsoil

	12.2
	Management of Unsuitable Material

	13.2
	Management and/or treatment of slaking and dispersive soils (where applicable)

	13.7
	Management and/or treatment of expansive soils (where applicable)

	14.2
	Management of Contaminated Materials

	16.1
	Preparation of the ground surface

	17.1
	Excavation

	19.1
	Embankment construction


[bookmark: _Ref158980602]
	[bookmark: _Hlk9589851]HOLD POINT 1

	Process Held
	[bookmark: _Hlk165454225]Commencement of the construction of Earthworks 

	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: _Ref239257931]Where explosives will be used, the Contractor must also prepare and implement a Blast Management Plan (refer to Clause 18).
	HOLD POINT 2 (where applicable)

	Process Held
	Construction of the Earthworks 

	Submission Details
	If explosives will be used, the Blast Management Plan must be submitted to the Principal at least 20 working days prior to the commencement of blasting.


[bookmark: _Ref16595278][bookmark: _Toc47437429][bookmark: _Toc74148886][bookmark: _Toc239257502][bookmark: _Toc242280972][bookmark: _Toc242282235][bookmark: _Toc243046003][bookmark: _Toc243057676][bookmark: _Toc243058472][bookmark: _Toc243658506][bookmark: _Toc29489164][bookmark: _Ref55460709][bookmark: _Ref55470685][bookmark: _Toc1138829][bookmark: _Toc9850016][bookmark: _Hlk9434043]General
[bookmark: _Toc239257503][bookmark: _Toc242280973][bookmark: _Toc242282236][bookmark: _Toc243046004][bookmark: _Toc243057677][bookmark: _Toc243058473][bookmark: _Toc243658507][bookmark: _Hlk149661872][bookmark: _Ref56676702][bookmark: _Ref16595280]The Contractor’s Obligations
[bookmark: _Ref150860503]The Contractor must construct the Earthworks in accordance with the approved Design Documentation, this Specification and any other requirements specified in the Contract documents. This includes:
Clearing and Grubbing and/or management of Topsoil (where applicable);
excavating, extracting, sourcing and/or spoiling of the materials that are required to complete the Earthworks;
undertaking treatment of in situ material or constructing a bridging layer so that layers of Earthworks material or pavement may be placed upon it;
placing, compacting and/or treating the Earthworks materials at the specified moisture content to achieve the required design compaction; 
constructing the Earthworks surfaces to the designed position and level within the specified construction tolerances; and
any other operations necessary for the construction of the Earthworks.
[bookmark: _Toc239257504][bookmark: _Toc242280974][bookmark: _Toc242282237][bookmark: _Toc243046005][bookmark: _Toc243057678][bookmark: _Toc243058474][bookmark: _Toc243658508]Principal Supplied Earthworks Design 
If the Principal has provided the Design Documentation:
1. [bookmark: _Hlk148528764]the Principal may direct the Contractor to change any aspect of the Design Documentation during the course of the work; and/or
1. the Contractor may submit a proposal to the Principal to vary the Design Documentation. 
Where the Contractor proposes to vary the Design Documentation, any test results or calculations that are reasonably required by the Principal to demonstrate that the Earthworks will not be adversely affected by the proposed change must be provided with the proposal. The Principal is under no obligation to accept any such proposal.
[bookmark: _Toc239257505][bookmark: _Toc242280975][bookmark: _Toc242282238][bookmark: _Toc243046006][bookmark: _Toc243057679][bookmark: _Toc243058475][bookmark: _Toc243658509]Contractor Supplied Earthworks Design 
[bookmark: _Ref149297282][bookmark: _Hlk150866039]If the Contractor is responsible for the provision of the Design Documentation, any change proposed by the Contractor to any aspect of the Design Documentation is subject to the prior approval of the Principal, either as a change to the approved Design Documentation or as a change to the approved Quality Plan.
[bookmark: _Toc239257506][bookmark: _Toc242280976][bookmark: _Toc242282239][bookmark: _Toc243046007][bookmark: _Toc243057680][bookmark: _Toc243058476][bookmark: _Toc243658510]Measurement and Survey
[bookmark: _Ref157690992][bookmark: _Ref165288857][bookmark: _Hlk165360353]The Contractor must determine the length, area or volume (as appropriate) of the work under the Contract for the purpose of demonstrating conformance with the requirements of this Specification and where necessary, for the calculation of payment due.
[bookmark: _Ref165360745]The length, area or volume of the work under the Contract must be determined by survey in accordance with the survey requirements included in the Contact documents. However, at a particular location, the Principal may approve the determination of length, area or volume by manual measurement (with a tape measure or other means) and calculation. All survey and measurement of the work under the Contract must be carried to the specified accuracy. All survey reports, records and files must be submitted to the Principal in an electronic format that is acceptable to the Principal. 
[bookmark: _Ref149721191]Unless directed otherwise by the Principal or specified in Attachment A, the survey must be a Joint Survey. 
[bookmark: _Toc239257507][bookmark: _Toc242280977][bookmark: _Toc242282240][bookmark: _Toc243046008][bookmark: _Toc243057681][bookmark: _Toc243058477][bookmark: _Toc243658511]Environmental Management
[bookmark: _Hlk158009591]The construction of the Earthworks must be undertaken in accordance with:
1. the approved Contractor’s Environmental Management Plan (refer to ATS 1140); and 
1. any other environmental management requirements included in the Contact documents.
Prior to commencement of any work which will disturb the natural environment, erosion and sedimentation control measures must be installed in accordance with the approved Contractor’s Environmental Management Plan. The control measures must be maintained throughout the duration of the Contract.
Areas outside the limits of the Earthworks as shown on the Design Documentation must not be disturbed without the prior approval of the Principal.
[bookmark: _Toc239257508][bookmark: _Toc242280978][bookmark: _Toc242282241][bookmark: _Toc243046009][bookmark: _Toc243057682][bookmark: _Toc243058478][bookmark: _Toc243658512]Proof Rolling
[bookmark: _Ref196212534][bookmark: _Hlk164249656]Where this Specification requires Proof Rolling to be carried out, the Contractor must advise the Principal of the name, experience and qualifications of the proposed ‘observer’ (as defined in ATM 440) at least 24 hours prior to the Proof Rolling commencing. The ‘observer’ must be approved by the Principal prior to the Proof Rolling commencing. 
The Lot is deemed to be non-conforming (or in the case of in situ material, that material is deemed to be Unsuitable Material) if any of the following is observed during Proof Rolling:
1. perceptible deformation, rutting or yielding; or
1. distress or instability of the surface.
[bookmark: _Toc239257509][bookmark: _Toc242280979][bookmark: _Toc242282242][bookmark: _Toc243046010][bookmark: _Toc243057683][bookmark: _Toc243058479][bookmark: _Toc243658513]Sampling
For the purpose of undertaking conformance testing, sampling of materials must be undertaken in accordance with AS 1289.1.2.1 or AS 1141.3.1. The Contractor must sample Fill Material for testing as follows:
1. [bookmark: _Hlk197935907]from a source, where material is not stockpiled;
1. from a source stockpile, where material is stockpiled; and
1. from each layer of Fill Material after compaction has been completed.
Locations for compliance sampling or testing must be selected by random stratified sampling as specified in ATM 020.
If specified in Attachment A, Select Material must be stockpiled before being tested for conformity with the requirements of Attachment A. If the material is sourced from a quarry that has been registered or approved by the Principal, the total mass of each stockpile must not exceed 4,000 tonnes. If the material is sourced from a quarry that has not been registered or approved by the Principal, the total mass of each stockpile must not exceed 1,000 tonnes. 
[bookmark: _Ref64375556][bookmark: _Toc74148887][bookmark: _Toc239257510][bookmark: _Toc242280980][bookmark: _Toc242282243][bookmark: _Toc243046011][bookmark: _Toc243057684][bookmark: _Toc243058480][bookmark: _Toc243658514]Management of Earthworks Materials 
[bookmark: _Toc239257511][bookmark: _Toc242280981][bookmark: _Toc242282244][bookmark: _Toc243046012][bookmark: _Toc243057685][bookmark: _Toc243058481][bookmark: _Toc243658515][bookmark: _Ref149802043][bookmark: _Ref143347800][bookmark: _Ref15996048]General
[bookmark: _Ref149808230]The Quality Plan must include (where applicable to the work under the Contract):
1. the anticipated types, locations and quantities of the materials used in the construction of the Earthworks, including:
1. material imported from Borrow Areas and quarries (Clause 7);
1. stockpiles (Clause 8); and
1. Spoil Material (Clause 9);
1. the mass haul diagram and/or table detailing the types and quantities of each type of material to be excavated from each cutting or Borrow Area, and the locations within the Site for placement of the materials; and
1. procedures and/or Inspection and Test Plans to address the sourcing, processing and blending of the materials used in the construction of the Earthworks.
[bookmark: _Ref149204033]Unless specified otherwise in the Contract documents, the Contractor is responsible for sourcing, transporting, placing and compacting the materials used for Earthworks, including: 
1. ensuring that the characteristics (including bulking factors and compaction properties) of the materials used for Earthworks meet the requirements of the Design Documentation;
1. the supply of all materials to the quality and quantities specified in the Design Documentation;
1. where sufficient materials are not available from the Site, sourcing materials from outside of the Site;
1. undertaking any processing of materials necessary to satisfy the quality requirements;
1. ensuring that the moisture content is within the specified range of moisture content for handling and compacting the material; 
1. all sampling and testing of materials required to demonstrate compliance with this Specification; and
1. the design, construction and/or maintenance of any tracks, roads, haul roads, pads and other structures required for the proper execution of the Works.
Where excavated material from other activities under the Contract (such as trenching for drainage pipes or utility conduits) is used in the construction of embankments or backfilling of excavations, the requirements of this Specification also apply to that material.
The Contractor must program and construct the Earthworks so that:
1. where Select Material will be excavated from a cutting and used in the construction of an embankment, all available Select Material is utilised for construction of the Selected Material Zone;
1. where Rock Fill will become available from the excavation of cuttings (including processing of excavated rock if required), the use of that Rock Fill in the construction of embankments is maximised prior to the placement of Earth Fill; 
1. material that is suitable for use in the construction of Earthworks, is not removed from the Site unless it is surplus to that required for the construction of the Earthworks (also refer to Clause 9.5); and
1. imported material is not used in the construction of an embankment until all material of the specified quality available from the cuttings within the Site has been placed, or has been allocated to be placed, in the Earthworks.
The Contractor is not entitled to any additional payment if additional work (including the importation of additional Fill Material) is required as a result of a failure to undertake the construction of the Earthworks in accordance with this Specification.
A source of imported material may be nominated in the Contract documents; otherwise, all imported material must be obtained from a legally operating quarry, recycling facility or other source approved by the Principal. The Quality Plan must include details of the proposed source locations, quantities and types of material before the imported material.
Where Fill Material is obtained from a Borrow Area, the requirements of Clause 7 apply. 
[bookmark: _Toc239257512][bookmark: _Toc242280982][bookmark: _Toc242282245][bookmark: _Toc243046013][bookmark: _Toc243057686][bookmark: _Toc243058482][bookmark: _Toc243658516]Protection of Earthworks
[bookmark: _Ref157684109]The Contractor must implement measures to prevent deterioration of the Earthworks material, including, where appropriate:
installing and maintaining effective erosion, scour and sedimentation control measures in accordance with the approved Contractor’s Environmental Management Plan (refer to ATS 1140);
ensuring that all surface and subsurface drains are functioning; 
preventing the water from ponding in the working areas;
maintaining the surface of the material at a moisture content that prevents excessive shrinkage occurring or the surface becoming pulverised by machinery generating excessive dust;
ensuring that imposed loading from construction plant does not damage the prepared surface of a layer of material or cause breakdown of the material;
not overworking the material to cause breakdown so that it no longer complies with the specified particle size distribution; 
ensuring that oil, water or other contaminants do not leak from construction plant onto the Earthworks;
sealing or covering the surface as soon is reasonably practicable, including final surface treatments such as landscaping and revegetation; and
when rain is likely or when work is not proposed to continue in a working area on the following day, taking precautions to minimise ingress of water into earthworks material – for example, sealing loose material with a smooth drum roller.
The Contractor must ensure that the Earthworks do not deteriorate in the period between the release of a Hold Point and the construction of an overlying layer of Earthworks or pavement.
[bookmark: _Ref149204133][bookmark: _Toc239257513][bookmark: _Toc242280983][bookmark: _Toc242282246][bookmark: _Toc243046014][bookmark: _Toc243057687][bookmark: _Toc243058483][bookmark: _Toc243658517]Borrow Operations
[bookmark: _Toc239257514][bookmark: _Toc242280984][bookmark: _Toc242282247][bookmark: _Toc243046015][bookmark: _Toc243057688][bookmark: _Toc243058484][bookmark: _Toc243658518]General
[bookmark: _Ref172127558]If a Borrow Area is used to source Fill Material, the Quality Plan must include details, procedures and Inspection and Test Plans that address the selection and management of materials obtained from the Borrow Areas and the operation of the Borrow Area.
The use of a Borrow Area to source Fill Material:
is not permitted if sufficient suitable material is available from within the limits of site excavation shown on the Design Documentation;
is not permitted within the Site or other land under the care and control of the Principal unless shown on the Design Documentation or approved by the Principal; and
must be limited to the quantity of material necessary to complete the work under the Contract. 
If clearing and grubbing and/or Topsoil management of the Borrow Area is required, that work must be carried out in accordance with Clause 9.7 and Clause 11 respectively.
[bookmark: _Toc239257515][bookmark: _Toc242280985][bookmark: _Toc242282248][bookmark: _Toc243046016][bookmark: _Toc243057689][bookmark: _Toc243058485][bookmark: _Toc243658519]Principal’s Nominated Borrow Areas
The following applies if specified in Attachment A that Fill Material is to be sourced from a Borrow Area nominated by the Principal:
The top of the batter from the resulting excavation of the Borrow Area must not be closer than 3 m to any existing or proposed fence line, road reserve boundary or edge of excavation or embankment.
The slope of cut batters in a Borrow Area must be as specified in the Contract documents. Adequate drainage outlets for the Borrow Area must be constructed.
At Completion, the Borrow Area must be left in a tidy and safe condition in accordance with the approved Contractor’s Environmental Management Plan (refer to ATS 1140) and any other environmental management requirements included in the Contract documents.
[bookmark: _Toc239257516][bookmark: _Toc242280986][bookmark: _Toc242282249][bookmark: _Toc243046017][bookmark: _Toc243057690][bookmark: _Toc243058486][bookmark: _Toc243658520]Contractor Arranged Borrow Areas
[bookmark: _Ref149225258]If the Contractor is responsible for arranging a Borrow Area, it must:
obtain any permits required for entry on to the land and make payment of any royalty for such borrow material;
obtain all necessary approvals and consents for operation of the Borrow Area;
provide a copy of all permits, approvals and consents, with all other relevant details, to the Principal at least 5 working days prior to commencing work at the Borrow Area;
comply with all statutory requirements for planning authorisation and environmental management and any requirements of a local council; and
comply with any binding agreement made with landowners and other stakeholders in regard to the Borrow Area.
The Contractor is responsible for all costs involved in opening up, maintaining and restoring any Contractor arranged Borrow Area.
[bookmark: _Ref172126992][bookmark: _Toc239257517][bookmark: _Toc242280987][bookmark: _Toc242282250][bookmark: _Toc243046018][bookmark: _Toc243057691][bookmark: _Toc243058487][bookmark: _Toc243658521]Stockpile Areas
[bookmark: _Ref172127536]If stockpile areas are required for use during the construction of the Earthworks, the Quality Plan must include details, procedures and/or Inspection and Test Plans for the management of the stockpiles.
If designated stockpile areas are specified in Attachment A, all stockpiles must be located within those designated stockpile areas.
[bookmark: _Ref196224421]If there are no designated stockpile areas, or if the Contactor proposes to locate a stockpile in an area other than a designated stockpile area, the Quality Plan must include all relevant details of each proposed stockpile, including location, maximum stockpile dimensions and all necessary approvals, authorisations and/or consents required under the applicable legislation. The use of an alternative stockpile area is subject to the prior approval of the Principal.
Stockpiles must be set up in a manner that minimises any adverse effects on the environment and maintains the existing surface drainage wherever possible. Appropriate erosion and sedimentation control measures must be installed and maintained in accordance with the approved Contractor’s Environmental Management Plan (refer to ATS 1140). Following completion of the Works, restoration of the stockpile areas must be carried out as specified in the Contract documents or if nothing is specified, the area must be returned to a condition as close as practicable to that existing prior to the construction of the stockpile.
[bookmark: _Ref172127002][bookmark: _Toc239257518][bookmark: _Toc242280988][bookmark: _Toc242282251][bookmark: _Toc243046019][bookmark: _Toc243057692][bookmark: _Toc243058488][bookmark: _Toc243658522]Spoil Material
[bookmark: _Ref172127517][bookmark: _Hlk172126185]If construction of the Earthworks will generate Spoil Material, the Quality Plan must include details, procedures and/or Inspection and Test Plans for the management of the Spoil Material, including details of the disposal site, method of placement and any stockpile formed by the Spoil Material. Subject to Clause 9.3, the Spoil Material must be disposed of at an approved location outside the Site.
[bookmark: _Ref196293351]Where it is practicable to do so, Spoil Material must be recycled or used in an application that has higher value than landfill. If the Spoil Material is classified as Contaminated Material, the requirements of Clause 14 also apply.
[bookmark: _Ref196294005]The Contractor may submit a proposal to the Principal to dispose of Spoil Material on the Site by means such as:
1. flatter batter slopes being provided on embankments; 
1. uniform widening of embankments; or
1. placement at suitable locations within the Site.
Any such proposal must not adversely affect the roadworks or the environment and the Principal is under no obligation to accept the proposal.
If embankment widening or batter flattening is approved, that work is deemed to form part of the embankment construction and must be carried out in accordance with Clauses 19 and 20. If the Spoil Material is contaminated, the requirements of Clause 14 apply to the proposal.
[bookmark: _Ref196293470]The Contractor must manage the construction of the Earthworks so that where practicable, all Unsuitable Material and the lowest quality material (for example, material with the highest WPI or lowest CBR) is removed from the Site as Spoil Material before higher quality material is removed from the Site.
[bookmark: _Ref172612239]Unless specified otherwise in the Contract documents, the Contractor is responsible for obtaining all necessary approvals and consents for off-Site disposal of Spoil Material, including environmental approvals. A copy of these approvals and consents must be supplied to the Principal at least 5 working days prior to commencing the disposal of material at the off-Site locations.
	HOLD POINT 3

	Process Held
	Off-Site disposal of Spoil

	Submission Details
	A copy of all necessary approvals and consents must be submitted to the Principal at least 5 working days before commencing the disposal of material.


[bookmark: _Ref196225132][bookmark: _Ref149224653]The Contractor must keep records of all Spoil Material removed from the Site, including details of the material classification, quantity removed, disposal location and any other details required under applicable legislation. The records must be submitted to the Principal upon request and at the end of each calendar month.
[bookmark: _Toc239257519][bookmark: _Toc242280989][bookmark: _Toc242282252][bookmark: _Toc243046020][bookmark: _Toc243057693][bookmark: _Toc243058489][bookmark: _Toc243658523]Clearing and Grubbing
Clearing and Grubbing must not extend:
1. beyond those areas necessary required to construct the Works;
1. beyond any area required and to meet safety or visibility requirements; and
1. more than 3 m beyond the intersection of a batter and the Existing Surface, or such other dimension specified in the Design Documentation.
Prior to the commencement of Clearing and Grubbing, the extent of this work must be clearly marked out on Site. Any trees, shrubs, grasses and overhanging branches to be left undisturbed must be clearly identified and protected from damage.
Where necessary for the removal of an item, grubbing operations must be carried out both to a depth not less than 0.5 m below the Existing Surface and 1.5 m below the Formation Level.
[bookmark: _Hlk150342984]Except where a treatment for Unsuitable Material will be applied in accordance with Clause 16, any hole that remains after Grubbing must be promptly backfilled with Earth Fill to prevent the infiltration and ponding of water. The Earth Fill must be compacted to at least the relative compaction of the material existing in the adjacent ground.
Materials extracted from Clearing and Grubbing operations must be managed in accordance with the requirements of the Contract documents. If nothing is specified:
1. the material must be either mulched or removed from the Site and disposed of in accordance with all relevant statutory requirements; and
1. must not be burnt.
However, if specified in the Contract documents, particular trees and/branches must be salvaged and/or provided to the Principal (for example, for fauna habitat logs).  
[bookmark: _Ref149224671][bookmark: _Toc239257520][bookmark: _Toc242280990][bookmark: _Toc242282253][bookmark: _Toc243046021][bookmark: _Toc243057694][bookmark: _Toc243058490][bookmark: _Toc243658524]Topsoil
[bookmark: _Toc239257521][bookmark: _Toc242280991][bookmark: _Toc242282254][bookmark: _Toc243046022][bookmark: _Toc243057695][bookmark: _Toc243058491][bookmark: _Toc243658525]Removal of Topsoil
This Clause 11 applies where Topsoil is to be removed prior to excavation and/or the placement of Fill Material.
[bookmark: _Ref172127487]The Quality Plan must include details, procedures and/or Inspection and Test Plans for the removal of Topsoil, including details of the equipment to be used and the proposed use of windrows or stockpiles.
Topsoil must be stripped, stockpiled, windrowed, spoiled and/or placed in accordance with the Design Documentation and the approved Contractor’s Environmental Management Plan (refer to ATS 1140). Removal of Topsoil on any section of the Works must not commence until all erosion and sedimentation controls have been implemented and Clearing, Grubbing and removal of cleared materials has been completed on the section of the Works where Topsoil will be stripped.
Any Topsoil present must be removed on all areas where Earthworks are to be constructed, unless specified otherwise in the Design Documentation (for example, under a Bridging Layer). However, topsoil must not be removed from within drip lines of existing plants to be retained, except where this would otherwise result in Unsuitable Material being left beneath embankments. The root systems of existing plants to be retained must be preserved wherever practical.
Topsoil won from the Site must be prioritised for reuse in landscape works. Wherever practical, Topsoil deemed suitable for use on-Site must be transferred directly to its permanent location without stockpiling.
Refer to Clause 14 if contaminated material has been identified in the Topsoil.
[bookmark: _Ref149810276]Survey in accordance with Clause 5.6 must be undertaken after removal of the Topsoil and completion of Clearing and Grubbing (at the Stripped Surface Level). If specified in Attachment A, the survey must be a Joint Survey.
	HOLD POINT 4

	Process Held
	Construction work following the removal of Topsoil

	Submission Details
	The survey report must be submitted to the Principal at least 2 working days prior to the commencement of ground surface preparation, excavation and/or fill construction.



[bookmark: _Toc239257522][bookmark: _Toc242280992][bookmark: _Toc242282255][bookmark: _Toc243046023][bookmark: _Toc243057696][bookmark: _Toc243058492][bookmark: _Toc243658526]Topsoil Stockpiles
Any Topsoil stockpiles must:
1. be free from subsoil, other excavated materials, contaminated materials, refuse, clay lumps and stones, tree roots, timber or other rubbish;
1. be trimmed to a regular shape to facilitate quantity measurement, and with a height not exceeding 2 m and batter slopes not steeper than 2H:1V; and
1. have their batters track rolled or stabilised by other means acceptable to the Principal.
If specified in Attachment A, stockpiled Topsoil must be tested prior to re-use to determine material suitability and amelioration requirements.
 If payment will be made on the basis of the volume of stockpiled Topsoil, a survey must be carried out to determine the surface levels at each stockpile area prior to placing the Topsoil. The survey must be undertaken at sufficient positions to determine the volumes of Topsoil placed and if specified in Attachment A, the survey must be a Joint Survey.
A stockpile must not create a dust nuisance or unacceptable sedimentation from surface runoff. If the stockpile will remain for more than 3 months or if specified in the Contract documents, the stockpile must be seeded with a sterile cover crop to encourage vegetation cover. Seeding must be carried out progressively within 7 days of completion of each 500 m2 of exposed batter face.
[bookmark: _Ref153775547][bookmark: _Toc239257523][bookmark: _Toc242280993][bookmark: _Toc242282256][bookmark: _Toc243046024][bookmark: _Toc243057697][bookmark: _Toc243058493][bookmark: _Toc243658527]Unsuitable Material
[bookmark: _Toc239257524][bookmark: _Toc242280994][bookmark: _Toc242282257][bookmark: _Toc243046025][bookmark: _Toc243057698][bookmark: _Toc243058494][bookmark: _Toc243658528][bookmark: _Hlk138430307]Definition
[bookmark: _Ref143349938]Unsuitable Material is material that is unsuitable for providing support to the overlying layer of fill or pavement in accordance with the requirements of this Specification at the time that the material is assessed. Unsuitable Material may be treated so that it becomes suitable for use. Unless specified otherwise in the Design Documentation, Unsuitable Material in its untreated state includes:
1. Contaminated Material;
1. Acid Sulfate Soil;
1. material with an Emerson Class of 1 or 2, when tested in accordance with AS 1289.3.8.1;
1. material extracted during Clearing and Grubbing, building rubble, including concrete, asphalt and other building materials;
1. organic matter, organic soil, peat or topsoil (as defined in AS 1726);
1. material containing biosecurity matter, including noxious weeds and other matter which may adversely affect the local environment;
1. excavated material that has a Weighted Plasticity Index (WPI) greater than 4200 and/or a Plasticity Index (PI) greater than 50;
1. material that exhibits perceptible deformation under Proof Rolling;
1. material that has a moisture content that prevents it being compacted or worked to achieve the specified requirements (i.e. excessively dry or wet material); and
1. material underlying an embankment that has an allowable bearing pressure or CBR less than any value stated the Design Documentation.
[bookmark: _Toc239257525][bookmark: _Toc242280995][bookmark: _Toc242282258][bookmark: _Toc243046026][bookmark: _Toc243057699][bookmark: _Toc243058495][bookmark: _Toc243658529]Treatment or Removal of Unsuitable Material
[bookmark: _Ref172127468]The Quality Plan must include details, procedures and/or Inspection and Test Plans for the identification and management of Unsuitable Material.
Regardless of whether the material was unsuitable at the commencement of the construction of the Earthworks or it became unsuitable during the course of construction of the Earthworks, the Contractor must manage Unsuitable Material by one or more of the following means:
1. remove and replace the Unsuitable Material with conforming material;
1. treat the Unsuitable Material so that it is suitable for use in the intended application (such as by the addition of lime); and/or
1. use the Unsuitable Material in an application where it will satisfy the relevant performance requirements, such as in the outer zone of an embankment or as landscaping material.
The Contractor must keep records of the management of Unsuitable Material. If Unsuitable Material will be removed, the surface levels must be taken in accordance with Clause 5.6 before removal and following removal to determine the volume of removed material.
[bookmark: _Toc239257526][bookmark: _Toc242280996][bookmark: _Toc242282259][bookmark: _Toc243046027][bookmark: _Toc243057700][bookmark: _Toc243058496][bookmark: _Toc243658530]Unsuitable Material from Inappropriate Construction Activities
The Contractor must construct the Earthworks in a manner that prevents deterioration of the material to the extent that its properties no longer comply with this Specification or it becomes classified as Unsuitable Material. This includes the protection measures listed in Clause 6.8.
If material that would have otherwise been suitable becomes Unsuitable Material because of the Contractor’s inappropriate construction activities or the failure to protect Works adequately, all costs associated with reworking or replacing that Unsuitable Material are borne by the Contractor.
[bookmark: _Ref172118059][bookmark: _Toc239257527][bookmark: _Toc242280997][bookmark: _Toc242282260][bookmark: _Toc243046028][bookmark: _Toc243057701][bookmark: _Toc243058497][bookmark: _Toc243658531]Problematic Soils
[bookmark: _Toc239257528][bookmark: _Toc242280998][bookmark: _Toc242282261][bookmark: _Toc243046029][bookmark: _Toc243057702][bookmark: _Toc243058498][bookmark: _Toc243658532]Acid Sulfate Soil
If:
1. it is specified in the Contract documents that Acid Sulfate Soil is present (or is potentially present); or
1. Acid Sulfate Soil is identified at the Site during the work under the Contract,
the investigation, testing and treatment of Acid Sulfate Soil must be undertaken in accordance with ATS 2135.
[bookmark: _Toc239257529][bookmark: _Toc242280999][bookmark: _Toc242282262][bookmark: _Toc243046030][bookmark: _Toc243057703][bookmark: _Toc243058499][bookmark: _Toc243658533]Slaking Soils and Dispersive Soils
[bookmark: _Ref196373943]Where applicable to the work under the Contract, the Quality Plan must include details, procedures and/or Inspection and Test Plans for:
1. the identification of Slaking Soils and Dispersive Soils;
1. treatment of Slaking Soils and/or Dispersive Soils with an amelioration agent, including:
1. details of the design application rate; 
1. details of the equipment to be used to mix the amelioration agent; 
1. methodology for application of the amelioration agent;
1. methodology for measuring the actual quantity of amelioration agent and the water content; 
1. methodology to verify that the treated material is homogeneous; and
1. program of testing of the Emerson Class of the treated material; and
1. disposal of the Slaking Soil and/or Dispersive Soil as Unsuitable Material.
Testing to determine the Emerson Class must be undertaken in accordance with AS 1289.3.8.1.
Where an amelioration agent is used, it must be uniformly distributed throughout the treated soil. 
Where material has an Emerson Class of 3 or 5 or the material does not comply with any other properties specified in Attachment A, that material may only be used as Earth Fill if it is:
1. treated so that it conforms with this Specification by the addition of an ameliorating agent (such as agricultural lime or agricultural gypsum); or
1. placed in the core zone of a Zoned Embankment (where suitable).
If specified in the Design Documentation, exposed cut surfaces that are comprised of soil materials or extremely weathered rock must be tested to determine the Emerson Class. Where the exposed material has an Emerson Class of 2, 3 or 5, that material may only be used if a suitable treatment is applied to the exposed cut surface in accordance with the approved Quality Plan.
[bookmark: _Toc239257530][bookmark: _Toc242281000][bookmark: _Toc242282263][bookmark: _Toc243046031][bookmark: _Toc243057704][bookmark: _Toc243058500][bookmark: _Toc243658534]Expansive Soils
[bookmark: _Ref216679713]Where applicable to the work under the Contract, the Quality Plan must include details, procedures and/or Inspection and Test Plans for the identification, treatment and/or disposal of Expansive Soil.  Where an amelioration agent will be used, the Quality Plan must include details, procedures and/or Inspection and Test Plans for the application of the amelioration agent. This includes the design application rate, the methodology for measuring the actual quantity applied and testing of the swell of the treated material.
Expansive Soil may only be used as Earth Fill if: 
1. permitted under the requirements of the Design Documentation or Appendix B; or 
1. it is treated with the addition of an ameliorating agent, such as hydrated lime or quicklime, so that it conforms to the requirements of this Specification.
[bookmark: _Ref150428956][bookmark: _Toc239257531][bookmark: _Toc242281001][bookmark: _Toc242282264][bookmark: _Toc243046032][bookmark: _Toc243057705][bookmark: _Toc243058501][bookmark: _Toc243658535]Contaminated Materials
[bookmark: _Ref153775850][bookmark: _Hlk153777413]Any Contaminated Material encountered during the work under the Contract must be managed in accordance with the approved Contractor’s Environmental Management Plan (refer to ATS 1140), the applicable statutory requirements and any other requirement included in the Contract documents. 
[bookmark: _Ref172127444]The Quality Plan must include details, procedures and/or Inspection and Test Plans for the identification, treatment and/or disposal of Contaminated Material. Where applicable, this must include the preliminary identification of zones of potentially Unsuitable Material.
[bookmark: _Ref149810463][bookmark: _Ref172612282]The Principal must be notified at least 24 hours prior to excavation, treatment and/or removal from the Site of Contaminated Material. If not provided beforehand, details of the proposed methodology for excavation, treatment and/or removal of the Contaminated Material must be provided with the notification. This includes the location of the disposal site and evidence that all statutory requirements for the transportation and disposal of Contaminated Material have been met. The Contractor must obtain all consents and approvals required for the disposal of the Contaminated Material.
	WITNESS POINT 1

	Process 
	Disturbance of Contaminated Materials

	Notification Period 
	At least 3 working days before the disturbance of contaminated materials.


[bookmark: _bookmark66][bookmark: _Ref163113333][bookmark: _Ref196219202][bookmark: _Toc239257532][bookmark: _Toc242281002][bookmark: _Toc242282265][bookmark: _Toc243046033][bookmark: _Toc243057706][bookmark: _Toc243058502][bookmark: _Toc243658536][bookmark: _Ref149294214][bookmark: _Ref148538390]Classification of Materials
[bookmark: _bookmark86][bookmark: _bookmark89][bookmark: _Toc239257533][bookmark: _Toc242281003][bookmark: _Toc242282266][bookmark: _Toc243046034][bookmark: _Toc243057707][bookmark: _Toc243058503][bookmark: _Toc243658537]Earth Fill
[bookmark: _Ref149205048]Earth Fill is classified in accordance with Attachment A. 
Unsuitable Material must not be used as Earth Fill. Conforming Earth Fill may be produced by means such as:
1. mixing material with hydrated lime or other binders approved by the Principal; 
1. breaking down material to modify its grading; 
1. modifying the moisture content; and/or 
1. blending material from multiple sources to modify its properties.
Where a Lot is required to be reworked for any purpose, the material properties of the completed layer must be retested for conformance.
[bookmark: _Toc239257534][bookmark: _Toc242281004][bookmark: _Toc242282267][bookmark: _Toc243046035][bookmark: _Toc243057708][bookmark: _Toc243058504][bookmark: _Toc243658538]Pretreatment of Earth Fill
[bookmark: _Ref163454654]Unless specified otherwise in the Contract documents, prior to carrying out conformity testing, Select Material must be crushed to size and tested for particle breakdown by:
1. artificial weathering in accordance with ATM 027; and
1. repeated compaction in accordance with ATM 028.
Before placement of material from any source, the response of that material to pre-treatment must be established and an appropriate pre-treatment regime for subsequent conformity testing adopted.
[bookmark: _bookmark90][bookmark: _Toc239257535][bookmark: _Toc242281005][bookmark: _Toc242282268][bookmark: _Toc243046036][bookmark: _Toc243057709][bookmark: _Toc243058505][bookmark: _Toc243658539]Rock Fill
[bookmark: _Ref149205710][bookmark: _Ref149205394]Rock Fill is Fill Material that:
1. comprises of hard, sound, durable rock that will not disintegrate in water or when exposed to the weather;
1. when placed and compacted, produces an embankment deriving its stability from the mechanical interlock of the coarser particles, rather than from the compaction of finer material around the coarser particles;
1. is angular in shape with the least dimension of the rock not being less than half the greatest dimension of the rock; and
1. [bookmark: _Hlk149752460][bookmark: _Hlk149223221]meets the requirements of Table 15.6.
Table 15.6:	Properties of Rock Fill prior to placement
	Property
	Test method
	Test frequency
	Requirement

	Particle Size Distribution
	AS 1141.11.1
	One test per 500 m3
	

	Maximum particle size
	
	
	Refer to Table 21.9

	Percentage passing:
	
	
	

	100 mm test sieve
	
	
	< 20

	19.0 mm test sieve
	
	
	< 10

	1.18 mm test sieve
	
	
	< 5

	Wet/dry strength variation
	AS 1141.22
	One test from each source and whenever there is a change in rock type
	35 (maximum)

	Percentage with Point load strength index Is(50) < 2 MPa (tested on fraction with max dimension > 100 mm)
	AS 4133.4.1
	10 per 50 m3
	≤ 10% 

	Water absorption
	AS 1141.6.1
	One test from each source and whenever there is a change in rock type
	< 5

	
	
	
	< 2.5 in wet areas and drainage layers

	Degradation factor 
	AS 1141.25.2
	One test from each source and whenever there is a change in rock type
	30 (minimum)


Notes:
Degradation Factor testing is only required if Rock Fill is subject to inundation for more than 12 hours.
The Point Load Strength Index test is not required if the Rock Fill material is sourced from a quarry (or quarries) registered or prequalified by the Principal.
[bookmark: _Hlk149749348]if the Rock Fill is sourced from a quarry that is registered or prequalified with the Principal, the frequency of testing the particle size distribution is reduced to one test per 2,500 tonnes, or such other frequency approved by the Principal.
[bookmark: _Ref149747570]Where the Contractor elects to construct a Rock Fill embankment, Rock Fill that complies with Clause 15.6 must be produced from cuttings on the Site. This may involve adjustment of working methods, such as screening, secondary processing or breaking down the material further into finer particles. Alternatively, additional fines may be incorporated into the rock material so that it complies with the requirements for Earth Fill.
Clause 15.7 does not apply to any Rock Fill that would be surplus to the requirements for the Works or where the rock cannot be processed to meet the requirements of Table 15.6.
[bookmark: _bookmark93][bookmark: _Toc239257536][bookmark: _Toc242281006][bookmark: _Toc242282269][bookmark: _Toc243046037][bookmark: _Toc243057710][bookmark: _Toc243058506][bookmark: _Toc243658540]Material used in Drainage Layers
[bookmark: _Ref149746628][bookmark: _Ref163056436]Material placed in a drainage layer must be Rock Fill that also complies with the requirements in Table 15.9. Steel furnace slag aggregates must not be used as drainage material.
Table 15.9:	Additional properties for Drainage Layer Material
	Property
	Test method(1)
	Acceptance Criteria

	Particle size distribution

	AS 1141.11.1
	Test sieve (mm)
	Percent passing by mass

	
	
	
	Drainage Layer Material
	High Permeability Drainage Material

	
	
	125(2)
	-
	100

	
	
	53.0
	100
	-

	
	
	37.5
	100
	-

	
	
	26.5
	90–100
	-

	
	
	19.0
	75–100
	0–15

	
	
	9.50
	50–65
	-

	
	
	4.75
	30–45
	-

	
	
	2.36
	20–30
	0–5

	
	
	0.425
	6–13
	-

	
	
	0.075
	-
	0–1

	Wet strength
	AS 1141.22
	-
	100 kN (minimum)

	Degradation factor 
	AS 1141.25.2
	-
	40 (minimum)


Notes:
1. The test frequency in Table 15.6 applies.
The maximum particle size of may be increased to 150 mm if the Drainage Layer Material is at least 400 mm thick.
[bookmark: _Toc239257537][bookmark: _Toc242281007][bookmark: _Toc242282270][bookmark: _Toc243046038][bookmark: _Toc243057711][bookmark: _Toc243058507][bookmark: _Toc243658541]Rock for Capping of Rock Fill
[bookmark: _Ref164351253]Unless alternative requirements are specified in Attachment A, the rock used in a Capping Layer placed over Rock Fill must comply with Clause 15.6, except that the maximum particle dimension is 100 mm.
[bookmark: _Toc239257538][bookmark: _Toc242281008][bookmark: _Toc242282271][bookmark: _Toc243046039][bookmark: _Toc243057712][bookmark: _Toc243058508][bookmark: _Toc243658542]Testing of Fill Material
[bookmark: _Ref149810208]Except for Earth Fill and Rock Fill sourced from cuttings within the Site, prior to incorporating Fill Material into the Works, the Contractor must test the Fill Material and submit tests results to the Principal that demonstrate that it complies with the requirements of this Specification. This testing is in addition to the testing of the completed Layers of Earthworks required under Clause 20 and Clause 21.
	HOLD POINT 5

	Process Held
	Construction using Fill Material not sourced from cuttings within the Site

	Submission Details
	Test results for each source of fill material must be submitted to the Principal at least 2 working days prior to the commencement of placing the Fill Material.


[bookmark: _bookmark95][bookmark: _Toc239257539][bookmark: _Toc242281009][bookmark: _Toc242282272][bookmark: _Toc243046040][bookmark: _Toc243057713][bookmark: _Toc243058509]
[bookmark: _Toc243658543]Other Materials Used in the Construction of Earthworks
Any geotextile used in the Works must comply with ATS 2160. If the strength class and filtration class are not specified in the Design Documentation, they must be determined in accordance with ATS 2160.
Any geosynthetic reinforcement used in an embankment must comply with ATS 2175.
Any blinding concrete must be minimum Grade N20 complying with the requirements of ATS 5335.
Water used in the construction of the Earthworks must be free from oil, acids, organic matter and any other matter that could be deleterious to Earth Fill properties. If water is not sourced from a reticulated system operated by an approved water authority, the water must be tested for chloride levels using APHA 4500-CL (or approved equivalent) at periods not exceeding 3 months, The chloride level must not exceed 2 g/L.
[bookmark: _Toc239257540][bookmark: _Toc242281010][bookmark: _Toc242282273][bookmark: _Toc243046041][bookmark: _Toc243057714][bookmark: _Toc243058510][bookmark: _Toc243658544][bookmark: _Ref163037444]Assessment and Treatment of the Existing Ground  
[bookmark: _bookmark67][bookmark: _Toc239257541][bookmark: _Toc242281011][bookmark: _Toc242282274][bookmark: _Toc243046042][bookmark: _Toc243057715][bookmark: _Toc243058511][bookmark: _Toc243658545]General
[bookmark: _Ref149807364]The Quality Plan must include details, procedures and/or Inspection and Test Plans for the process to assess the existing ground prior to the placement of earthworks and/or pavement layers.
[bookmark: _Toc239257542][bookmark: _Toc242281012][bookmark: _Toc242282275][bookmark: _Toc243046043][bookmark: _Toc243057716][bookmark: _Toc243058512][bookmark: _Toc243658546]Assessment of the Existing Ground 
[bookmark: _Ref149810517]An assessment of the existing ground must take place when the following stage of work is reached for each Lot: 
completion of clearing and grubbing and topsoil stripping; and
excavation has reached the Design Floor Level (in cuttings).
[bookmark: _Ref182464958]Prior to the assessment of the existing ground, the Contractor must:
1. invite the Principal to be present at the Inspection;
1. inspect the surface for the presence of Unsuitable Material; 
1. unless directed otherwise by the Principal, carry out Proof Rolling of the exposed surface at the time of this Inspection; and
1. undertake any testing of the existing material specified in the Design Documentation or directed by the Principal.
	WITNESS POINT 2

	Process Held
	Inspection for the purpose of identifying Unsuitable Material

	Submission Details
	Notification that the surface will be ready for Inspection must be submitted to the Principal at least 2 working days prior to the scheduled time of Inspection.


Testing of the existing material may include testing for the presence of Acid Sulfate Soil, in which case the testing must be carried out in accordance with ATS 2135.
All test results, including Proof Rolling, must be representative of the condition of the Lot immediately prior to it being covered. If the surface of the Formation has been subjected to rainfall or moisture ingress since the testing was undertaken, the Principal may direct the Contractor to retest the Lot to verify that it remains conforming. If the retested results do not comply with the requirements of this Specification, the Contractor must dry back and/or treat the Earthworks such that it complies with the requirements of this Specification.
[bookmark: _Toc239257543][bookmark: _Toc242281013][bookmark: _Toc242282276][bookmark: _Toc243046044][bookmark: _Toc243057717][bookmark: _Toc243058513][bookmark: _Toc243658547][bookmark: _Hlk163461733]Selection of the Ground Treatment 
[bookmark: _Ref158911574][bookmark: _Ref163461902][bookmark: _Ref163043223]Where Unsuitable Material is identified, it must be treated to enable construction of the Earthworks and/or pavement layers. The treatment may include any of the following, or a combination of these treatments:
1. ripping the existing material, adjusting the moisture content and recompacting and/or in situ stabilising;
1. excavation of existing material and replacement with superior quality unbound material; 
1. excavation of existing material and replacement with stabilised material; 
1. reinforcement with geotextiles or geogrids;
1. placement of blinding material on an uneven and/or rocky surface;
1. construction of a Bridging Layer; and
1. construction of a drainage layer.
[bookmark: _Ref182465251]The required treatment will be:
1. specified in Attachment A or the Design Documentation; and/or
1. determined by the Principal, upon completion of any Proof Rolling and receipt of any test results.
	HOLD POINT 6

	Process Held
	Treatment of Unsuitable Material for each Lot 

	Submission Details
	Any test results referred to in Clause 16.3 d) must be submitted to the Principal at least 2 working days prior to the commencement of the treatment.


[bookmark: _bookmark70][bookmark: _bookmark71][bookmark: _bookmark72][bookmark: _Ref163462544][bookmark: _Hlk149585230]The Contractor must verify that the proposed treatment will enable the Earthworks to be constructed in accordance with this Specification using the Contractor’s proposed construction methodology.
The Principal may direct that a trial section of the proposed ground treatment is constructed before construction of the subsequent layers commence. The purpose of the trial section is to verify that the treatment will achieve the requirements of this Specification, including Proof Rolling, stability and the ability for subsequent layers to be compacted to the specified requirements.
[bookmark: _Toc239257544][bookmark: _Toc242281014][bookmark: _Toc242282277][bookmark: _Toc243046045][bookmark: _Toc243057718][bookmark: _Toc243058514][bookmark: _Toc243658548]Treatment of Unsuitable Material 
[bookmark: _Hlk150271312]Following the release of Hold Point 5, the Contractor must construct the specified treatment. Within any cutting or embankment, more than one treatment may be required. 
[bookmark: _Ref196375361][bookmark: _Ref163461169]Where applicable to the treatment, the construction activity must comply with the requirements specified in Table 16.11. 
Table 16.11:	Requirements for treatment of Unsuitable Material 
	Construction activity
	Requirement(s)

	Excavation for the removal of Unsuitable Material
	Clause 17

	Placement and compaction of Earth Fill or Select Fill in an excavation or embankment layer 
	Clause 19

	Placement and compaction of Rock Fill in an excavation or embankment layer
	Clause 20

	In situ stabilisation of existing material and/or supply, placement and compaction of imported plant mixed stabilised material
	ATS 3140

	Installation of a geotextile 
	ATS 2160

	Installation of a geogrid
	ATS 2170

	Installation of a drainage layer
	Core of Drainage Layer Material complying with Clause 15.9
Completely wrapped in non-woven geotextile complying with ATS 2160


[bookmark: _Toc239257545][bookmark: _Toc242281015][bookmark: _Toc242282278][bookmark: _Toc243046046][bookmark: _Toc243057719][bookmark: _Toc243058515][bookmark: _Toc243658549]Treatment of Rock in Cuttings
Where sound rock exists in a cut within a Selected Material Zone, the Contractor may submit a proposal to the Principal for either of the following treatments to be carried out:
the sound rock remains in place and all other material within the Selected Material Zone is removed and replaced with imported plant mixed stabilised material complying with ATS 3140 or Grade N20 blinding concrete complying with ATS 5335; or
the sound rock is excavated to at least 150 mm below formation level and backfilled with compacted unbound granular material with a maximum particle size of 100 mm.
[bookmark: _Toc239257546][bookmark: _Toc242281016][bookmark: _Toc242282279][bookmark: _Toc243046047][bookmark: _Toc243057720][bookmark: _Toc243058516][bookmark: _Toc243658550][bookmark: _Ref149809658][bookmark: _Ref149545418][bookmark: _Ref150775734]Terracing
[bookmark: _Ref149640505]Horizontal terraces must be cut into batters where:
1. embankments are to be constructed on or against a batter of an existing embankment (including batters resulting from the partial construction of embankments under the Contract); and
1. the existing slope of the batter is equal to or steeper than 10H:1V in any direction.
[bookmark: _Ref149315384]The purpose of terracing is to enable the overlying Fill Material to be placed in horizontal layers. Terraces must be cut progressively with embankment construction as shown in Annexure C.
The floor of each terrace must be inspected in accordance with Clause 16.2 to check for any unsuitable material and if necessary, Clause 16.6 will apply.
[bookmark: _Toc239257547][bookmark: _Toc242281017][bookmark: _Toc242282280][bookmark: _Toc243046048][bookmark: _Toc243057721][bookmark: _Toc243058517][bookmark: _Toc243658551]Shallow Embankment
[bookmark: _Ref151450624]Refer to Annexure D for a diagram showing the Shallow Embankment Nomenclature.
[bookmark: _Hlk174022492] If the dimension between the Stripped Surface Level and the Formation Level is less than the dimension specified in the Clause 16.18, the Contractor must:
carry out additional excavation; and
fill the additional excavation with Select Material (that is placed in accordance with Clause 20) to achieve the thickness specified in Clause 16.18.
[bookmark: _Ref174020991]If not specified in Attachment A, the minimum specified thickness of Select Material in a Shallow Embankment is 1.2 m. The Contractor may submit a proposal to the Principal to reduce the minimum thickness of the Select Material. Any such proposal must include test results verifying that the material properties at the proposed higher base of excavation will satisfy the requirements for the pavement design.    
[bookmark: _Toc239257548][bookmark: _Toc242281018][bookmark: _Toc242282281][bookmark: _Toc243046049][bookmark: _Toc243057722][bookmark: _Toc243058518][bookmark: _Toc243658552]Cut/Fill Transition Zone
[bookmark: _Ref165291393][bookmark: _Ref149809404]Where the road transitions between a cutting and an embankment, additional excavation must be carried out in the cutting to construct the Cut/Fill Transition Zone. This additional excavation must:
have a bottom surface parallel to the Design Floor Level;
[bookmark: _Hlk150335608]be carried out over the area of the Cut/Fill Transition Zone shown in Annexure D; 
be carried out to a depth below the Formation Level specified in the Design Documentation; and
[bookmark: _Hlk150337297]be filled with Select Material that is placed in accordance with Clause 20.
If specified in the Design Documentation, the Cut/Fill Transition Zone must be extended into the medians. The Cut/Fill Transition Zone must not extend into the cutting batter.
Within the Cut/Fill Transition Zone, the requirements of Clause 16.16 for a Shallow Embankment apply.
The excavation must be free draining with a sloping toward the nearest exit of the cutting at a minimum grade of 1%. Alternatively, a subsurface drain at the lower end of the excavation may be installed.
[bookmark: _Toc239257549][bookmark: _Toc242281019][bookmark: _Toc242282282][bookmark: _Toc243046050][bookmark: _Toc243057723][bookmark: _Toc243058519][bookmark: _Toc243658553]Survey
The Contractor must survey the ground surface in accordance with Clause 5.6 at the following stages of work: 
completion of excavation to the Design Floor Level;
at the base of any excavation required for removal of Unsuitable Material; and
following backfilling of any excavation required for removal of Unsuitable Material.
[bookmark: _Ref149585182][bookmark: _Toc239257550][bookmark: _Toc242281020][bookmark: _Toc242282283][bookmark: _Toc243046051][bookmark: _Toc243057724][bookmark: _Toc243058520][bookmark: _Toc243658554]Excavation
[bookmark: _bookmark74][bookmark: _Toc239257551][bookmark: _Toc242281021][bookmark: _Toc242282284][bookmark: _Toc243046052][bookmark: _Toc243057725][bookmark: _Toc243058521][bookmark: _Toc243658555]General
[bookmark: _Ref149807207]The Quality Plan must include details, procedures and/or Inspection and Test Plans that address the following:
details of the equipment to be used for excavation;
methodology to ensure that utility infrastructure is not damaged by the excavation work; 
details of the locations where excavation is required for the Works;
methodology for excavation of earth and soil;
methodology and details for managing seepage or groundwater if seepage or groundwater may be encountered;
methodology for excavation in rock (where applicable), including details of the hole diameter and maximum hole spacing if line drilling or pre-splitting is used; and
methodology for identifying services, utilities, buildings and drainage components and preventing damage to those structures, including damage from hammering or ripping.
Refer to Clause 9 for the management of any Spoil Material that is excavated from a cutting.
If not undertaken previously, the Contractor must:
1. undertake a site Inspection and verify that any site information provided by the Principal is complete and sufficiently accurate for construction purposes; and
1. determine the location and depth of utility services (such as pipes, conduits and cables) and any associated existing infrastructure with sufficient accuracy to ensure that the excavation work will not damage the utility services.
Any utility infrastructure present must be managed in accordance with ATS 1330.
During excavation, the cut faces must be cleared of any loose or unstable material progressively as excavation proceeds. Where practicable, all excavations must be made free draining by either sloping the base toward the nearest exit of the cutting at a minimum grade of 1% or installing a subsurface drain at the lower end of the excavation.
[bookmark: _Toc239257552][bookmark: _Toc242281022][bookmark: _Toc242282285][bookmark: _Toc243046053][bookmark: _Toc243057726][bookmark: _Toc243058522][bookmark: _Toc243658556]Unexpected Ground Conditions
[bookmark: _Ref236654032]The Principal must be notified if the actual ground conditions differ from those shown in the Design Documentation and/or it is proposed to change the construction methodology from that described in the approved Quality Plan. This includes unanticipated groundwater or seepage being encountered at any stage of the excavation. If the proposed construction methodology or treatment for groundwater or seepage is not included in the approved Quality Plan, a Hold Point will apply.
	HOLD POINT 7 (where applicable)

	Process Held
	Excavation where unexpected ground conditions and/or groundwater or seepage are encountered

	Submission Details
	The updated Quality Plan and proposed construction methodology must be submitted to the Principal at least 6 hours prior to the commencement of the changed methodology or treatment.


[bookmark: _Toc239257553][bookmark: _Toc242281023][bookmark: _Toc242282286][bookmark: _Toc243046054][bookmark: _Toc243057727][bookmark: _Toc243058523][bookmark: _Toc243658557]Base of Excavation
When the level of excavation has reached the Design Floor Level or has reached the base of an excavation carried out for the removal of Unsuitable Material in accordance with Clause 16, the Contractor must:
1. trim the surface and remove all loose material; and
1. survey the base of the excavation, unless specified otherwise in Attachment A. 
Any over-excavation to a level below the Designed Floor Level or the level required for the treatment of Unsuitable Material must be rectified by placing fill material in accordance with Clause 19. The material used must not be of a lesser quality or standard than the material to be placed immediately above it.
[bookmark: _Toc239257554][bookmark: _Toc242281024][bookmark: _Toc242282287][bookmark: _Toc243046055][bookmark: _Toc243057728][bookmark: _Toc243058524][bookmark: _Toc243658558]Surface of Cuttings and Inspection in Rock
The finished surface of a cutting in rock must be uniform and neat.
Unless specified otherwise in the Design Documentation, batters in rock with a slope of 1 horizontal to 2 vertical (1H:2V) or steeper must be pre-split or line drilled to the design batter profile to produce a uniform and neat batter surface after excavation. This must be carried out prior to any blasting.
In rock with slopes of 1H:1V or steeper, immediately following completion of excavation to the level of each bench:
1. all loose rock and soil material must be removed; and
1. the rock surfaces (both sloped cuttings and bench floors) must be cleaned to sufficiently expose the rock surface, particularly the joints, to enable the Inspection of the rock surface.
Compressed air must be used to clean a rock surface in a cutting. Water jets or air-water jets must not be used for cleaning.
[bookmark: _Ref163136466][bookmark: _Ref149810759]If the Contractor is responsible for the provision of the Design Documentation, the Contractor must ensure that a suitably qualified Professional Engineer prepares a report of the Inspection of the rock surface in a cutting that either confirms that the rock condition meets the requirements of the Design Documentation or describes any further work required to stabilise the cutting.
	HOLD POINT 8 (where applicable)

	Process Held
	Completion of a rock cutting with slopes of 1H:1V or steeper

	Submission Details
	[bookmark: _Ref156416520]Presentation of cleaned batter and bench/floor surfaces for geotechnical Inspection and, if applicable, report from the Professional Engineer.


[bookmark: _Toc239257555][bookmark: _Toc242281025][bookmark: _Toc242282288][bookmark: _Toc243046056][bookmark: _Toc243057729][bookmark: _Toc243058525][bookmark: _Toc243658559]Over-excavation of Batter Slopes
[bookmark: _Ref149810746]If the Contractor carries out excavation to a level below that specified for the batter slopes (including tolerances), the batter must be restored to the specified slope and stability. The Contractor must prepare a proposal describing the proposed method of rectification.
	HOLD POINT 9 (where applicable)

	Process Held
	Rectification and/or completion of the batter slopes

	Submission Details
	A proposal meeting the requirements of Clause 17.15 must be submitted to the Principal at least 5 working days prior to the commencement of restoration work (if any).


[bookmark: _Ref149554928]The proposal must: 
1. take into account long term stability and durability;
1. consider urban design/landscaping requirements where relevant; 
1. where appropriate, include calculations and any other supporting information; and
1. be endorsed by a Professional Engineer with at least 5 years of experience that is relevant to the assessment of slope stability.
For a batter steeper than 1H:1V in rock up to a height of 3 m above the toe of batter, re-forming the batter to the average batter slope using randomly mortared stone or other surface treatments may be acceptable to the Principal. If approved, the stone used must be similar to the sound rock in the cutting and the mortar used must be coloured to match the colour of the rock.
[bookmark: _Toc239257556][bookmark: _Toc242281026][bookmark: _Toc242282289][bookmark: _Toc243046057][bookmark: _Toc243057730][bookmark: _Toc243058526][bookmark: _Toc243658560]Benching in Cuttings
Where shown on the Design Documentation, benches must be constructed progressively as each batter face is completed to provide geotechnical stability, drainage and erosion control access for maintenance. Longitudinal drainage to prevent ponding of water on the benches must be installed.
Notwithstanding the tolerances specified in Clause 24:
bench widths must not be less than those shown on the Design Documentation; and
the floor of the bench must have a crossfall to drain water away from the cut face located immediately below the bench. 
Benches must be cleaned of any loose materials for the duration of the Contract period.
[bookmark: _bookmark76][bookmark: _bookmark77][bookmark: _bookmark78][bookmark: _bookmark83][bookmark: _Toc239257557][bookmark: _Toc242281027][bookmark: _Toc242282290][bookmark: _Toc243046058][bookmark: _Toc243057731][bookmark: _Toc243058527][bookmark: _Toc243658561]Surface Drainage
Any bench drains, diversion drains/channels, table drains or catch drains must be constructed to as specified in the Design Documentation.
Where the transverse slope of the ground surface allows, catch drains must be turned out away from the roadworks at frequent intervals in a manner that will minimise the scouring effect of any surface flows. Catch drains must, where practicable, be terminated at inlet/outlet drains to culverts. Catch drains must be constructed before or during the early stages of construction of the adjacent roadworks and must be located as close as practicable to the adjacent batter edges
Where a surface drain crosses an access to a private property and details of the crossings are not specified, the drains must be so constructed as to be trafficable to normal passenger vehicles.
All surface drains must have a continuous positive drainage slope in the required direction.
[bookmark: _Toc239257558][bookmark: _Toc242281028][bookmark: _Toc242282291][bookmark: _Toc243046059][bookmark: _Toc243057732][bookmark: _Toc243058528][bookmark: _Toc243658562]Survey
Survey in accordance with Clause 5.6 must be undertaken at the following stages of work:
1. reaching the floor of a cutting, before placing any material for the treatment of Unsuitable Material; and
1. at the completion of the batter in a cutting, prior to topsoiling, vegetation or any other treatments.
[bookmark: _Ref160628897][bookmark: _Toc239257559][bookmark: _Toc242281029][bookmark: _Toc242282292][bookmark: _Toc243046060][bookmark: _Toc243057733][bookmark: _Toc243058529][bookmark: _Toc243658563]Blasting
[bookmark: _Toc239257560][bookmark: _Toc242281030][bookmark: _Toc242282293][bookmark: _Toc243046061][bookmark: _Toc243057734][bookmark: _Toc243058530][bookmark: _Toc243658564]General
This Clause 18 only applies where blasting is permitted in the Contract documents. If nothing is specified in the Contract documents, blasting is not permitted.
If explosives are used for the construction of the Earthworks, the Contractor must comply with:
1. the legislation for the storage, transportation and use of explosives that is applicable to the jurisdiction where the explosives are to be stored, transported and used;
1. AS 2187.1; and
1. AS 2187.2.
Unless approved otherwise by the Principal, the use of the word ‘should’ in AS 2187.2 denotes a mandatory requirement.
The Contractor must ensure that a Blast Management Plan in accordance with Appendix A of AS 2187.2 is prepared and implemented. A copy of the Blast Management Plan must be submitted to the Principal (refer to Clause 4.2). The Blast Management Plan must include the names, qualifications, licence details and experience of the Shotfirer and other key personnel.
[bookmark: _Ref156453595]Records of blasting must be maintained in accordance with AS 2187.2 and submitted to the Principal upon request.
[bookmark: _Toc239257561][bookmark: _Toc242281031][bookmark: _Toc242282294][bookmark: _Toc243046062][bookmark: _Toc243057735][bookmark: _Toc243058531][bookmark: _Toc243658565]Management of Airblast and Ground Vibration
1.1 [bookmark: _Ref160629315]The Contractor must prepare and implement an Airblast and Vibration Management Plan (AVMP) if:
1. a noise or vibration sensitive location exists that may be affected by the blasting; and/or
1. preparation of an AVMP is specified in the Contract documents.
1.2 The AVMP may be either incorporated into the Contractor’s Environmental Management Plan (CEMP) or be a ‘stand alone’ management plan. It must be submitted to the Principal with the CEMP (refer to ATS 1140).
1.3 The AVMP must include details, procedures and/or Inspection and Test Plans for:
1. assessing which buildings may be affected by the airblast or vibration;
1. undertaking an assessment of those buildings prior to blasting;
1. undertaking an assessment of those buildings after the completion of the blasting; and
1. monitoring airblast or vibration, including the location of all monitoring instrumentation.
1.4 [bookmark: _Ref163112633]If Clause 18.6 applies:
monitoring of ground vibration and airblast must be undertaken in accordance with Appendix J of AS 2187.2 to verify that the specified limits are not exceeded;
the equipment used for such monitoring must be calibrated annually by a NATA or IANZ accredited testing facility;
all readings from the monitoring must be reported on test certificates that clearly indicate compliance or non-compliance with the requirements of this Specification;
a copy of the monitoring record must be submitted to the Principal; and
[bookmark: _Ref160629442]the Airblast Overpressure and Peak Particle Velocity must not exceed the values in Table 18.9 (unless other values are specified in the Contract documents).
[bookmark: _Hlk165286544]Table 18.9:	Limiting Airblast Overpressure and Peak Particle Velocity
	Point of potential damage 
(within 1 km from the proposed blast site)
	Noise
(Airblast Overpressure)
	Ground vibration 
(Peak Particle Velocity)(1)

	Bridge and other structures, constructed and older than 14 days
	Not applicable
	10 mm/s

	Bridge and other structures, under construction
	Not applicable
	10 mm/s

	Residential premises, schools, hospitals and other buildings(2)
	115 dB(L)
	5 mm/s

	Building or monument of historical significance
	115 dB(L)
	2 mm/s


Notes:
1. Refer to Appendix J4 of AS 2187.2. 
5% of readings may exceed 115 dB(L) and 5 mm/s, but must not exceed 120 dB(L) and 10 mm/s.
[bookmark: _bookmark73][bookmark: _bookmark84][bookmark: _bookmark85][bookmark: _bookmark96][bookmark: _bookmark97][bookmark: _Ref149553714][bookmark: _Ref149585419][bookmark: _Toc239257562][bookmark: _Toc242281032][bookmark: _Toc242282295][bookmark: _Toc243046063][bookmark: _Toc243057736][bookmark: _Toc243058532][bookmark: _Toc243658566]Embankment Construction 
[bookmark: _Toc239257563][bookmark: _Toc242281033][bookmark: _Toc242282296][bookmark: _Toc243046064][bookmark: _Toc243057737][bookmark: _Toc243058533][bookmark: _Toc243658567]General
[bookmark: _Ref149807045]The Quality Plan must include details, procedures and/or Inspection and Test Plans that address the following:
details of the equipment to be used for embankment construction; 
methodology for placing and compacting Earth Fill;
where applicable, details of Rock Fill and the methodology for placing and compacting Rock Fill;
methodology to avoid surface heaving or other damage to the ground surface and underlying embankment layers;
methodology to verify that the specified compaction has been achieved over the full depth of each layer and that the specified layer thickness has not been exceeded; 
methodology for managing over-wet materials and over-dry materials;
methodology to prevent damage to structures (including buried structures, culverts and utility infrastructure) during embankment construction; and
details of the method to repair test holes.
Embankments must be constructed to the requirements specified in the Design Documentation. 
A Zoned Embankment may include Selected Material Zones, zones of Fill Material with different properties/levels of compaction within the core, Outer Zones, Drainage Layers, Bridging Layers, Spill Through Bridge Abutment Zones and Verges. The earthworks surface must be surveyed at the completion of an embankment and at the completion of each zone within a Zoned Embankment. The results must be submitted to the Principal with the Lot Compliance Report for each completed Lot (refer to Clause 25.1).
Placement of Earth Fill and Rock Fill must comply with Clause 20 and Clause 21 respectively. Rock Fill must not be placed within 800 mm of the Formation Level.
Fill material for embankment construction must be placed in layers parallel to the grade line.
If the embankment includes an Outer Zone, where practicable, the core zone and Outer Zone must be constructed simultaneously in layers. Otherwise, terracing (benching) between the core zone and Outer Zone must be constructed in accordance with Clause 16.13.
Construction operations that involve tipping of material over the sides of a constructed section of Embankment are not permitted.
Water must not pond on or adjacent to an embankment and the surface of the embankment must be free draining. 
[bookmark: _bookmark98][bookmark: _Toc239257564][bookmark: _Toc242281034][bookmark: _Toc242282297][bookmark: _Toc243046065][bookmark: _Toc243057738][bookmark: _Toc243058534][bookmark: _Toc243658568]Geotextile at Changes in Material Type
Where Fill Material changes from Rock Fill to Earth Fill, a geotextile complying with the requirements of ATS 2160 must be installed at the interface.
Prior to installing the geotextile, the surface voids in the material at the interface must be completely filled with smaller stones and fines to provide effective support for the geotextile.
[bookmark: _bookmark99][bookmark: _bookmark101][bookmark: _Toc239257565][bookmark: _Toc242281035][bookmark: _Toc242282298][bookmark: _Toc243046066][bookmark: _Toc243057739][bookmark: _Toc243058535][bookmark: _Toc243658569]Special Requirements for Catch Banks
Catch banks must be constructed before or during the early stages of construction of the adjacent roadworks and must be located as close as practicable to the adjacent batter edges of the roadworks.
Where the transverse slope of the ground surface allows, catch banks must be turned out away from the roadworks at frequent intervals in a manner that will minimise the scouring effect of any surface flows.
Catch banks must be terminated at inlet drains to culverts.
[bookmark: _Toc239257566][bookmark: _Toc242281036][bookmark: _Toc242282299][bookmark: _Toc243046067][bookmark: _Toc243057740][bookmark: _Toc243058536][bookmark: _Toc243658570][bookmark: _Hlk165289325]Finishing of the Batters
Any loose material on the batters must be promptly removed as the work progresses. Where batters are to be landscaped or erosion control measures are to be applied, those treatments must be applied as soon as practicable. 
[bookmark: _Toc239257567][bookmark: _Toc242281037][bookmark: _Toc242282300][bookmark: _Toc243046068][bookmark: _Toc243057741][bookmark: _Toc243058537][bookmark: _Toc243658571]Survey
Survey of the surface must be undertaken in accordance with Clause 5.6 at the following stages of work:
before and after placing imported material;
before placing Select Material;
before placing verge material;
following completion of the Formation; and
following completion of the batter, prior to Topsoiling, vegetation or any other treatments.
[bookmark: _Toc239257568][bookmark: _Toc242281038][bookmark: _Toc242282301][bookmark: _Toc243046069][bookmark: _Toc243057742][bookmark: _Toc243058538][bookmark: _Toc243658572]Fill Adjacent to Structures
Select Material placed adjacent to structures must comply with the requirements in the following Austroads Technical Specifications, unless specified otherwise in the Design Documentation:
Culverts and other drainage structures:	ATS 2240
Retaining walls and bridge abutments: 	ATS 5110
Reinforced soil structures:			ATS 5120
[bookmark: _Ref149585462][bookmark: _Toc239257569][bookmark: _Toc242281039][bookmark: _Toc242282302][bookmark: _Toc243046070][bookmark: _Toc243057743][bookmark: _Toc243058539][bookmark: _Toc243658573]Placement of Earth Fill
[bookmark: _bookmark105][bookmark: _Toc239257570][bookmark: _Toc242281040][bookmark: _Toc242282303][bookmark: _Toc243046071][bookmark: _Toc243057744][bookmark: _Toc243058540][bookmark: _Toc243658574][bookmark: _Ref165286590][bookmark: _Ref165286598][bookmark: _Ref149726396]General
[bookmark: _Ref165292355][bookmark: _Ref149654002][bookmark: _Ref165545842]Earth Fill used in the construction of the Earthworks must:
be compacted to the characteristic values of compaction specified in Attachment A;
be compacted at the moisture content specified in Attachment A;
comply with the material properties specified in Attachment A at the completion of compaction; and
achieve the conformity requirements specified in Clause 22 and Clause 24.
[bookmark: _Ref237258944]Earth Fill must be placed in layers with a compacted thickness that complies with Table 20.1.
Table 20.1:	Compacted layer thickness for Earth Fill
	Description
	Minimum layer thickness (mm)(1)
	Maximum layer thickness (mm)

	Earth fill construction, except for the following situations:
	150
	300

	Backfill of an excavation of Unsuitable Material, using material other than sand
	100
	150

	Each layer in Selected Material Zone
	100
	150

	Each layer in a Verge
	100
	200

	Where more than 25% by volume of the Earth Fill consists of particles with any dimension larger than 150 mm
	230
	400


Notes:
1. The layer thickness must also exceed the maximum particle size by more than 50%.
Where the uncompacted thickness of a layer would otherwise be less than the minimum thickness specified in Clause 20.2, the underlying material must be loosened and incorporated into the newly placed Earth Fill to give a total depth equal to the minimum thickness.
Any rock material in Earth Fill must be distributed evenly throughout the layer to prevent the formation of voids and to produce a dense, compact embankment. Each layer of material must be trimmed prior to and during compaction.
Steel furnace slag must not be used in the Selected Material Zone, verges, spill through bridge abutment zones and drainage layers and any other zone in the Design Documentation where its use is prohibited.
All layers of Earth Fill must be compacted uniformly over the full area and full depth of the layer to achieve the specified compaction before placing the next layer. Each layer must be tested for compliance before placing the subsequent layers.
The period that Earth Fill is uncompacted must be kept to the minimum practicable to ensure that the moisture content remains conforming and uniform and to minimise the possibility of rain damage.
The Moisture Content of the compacted material must be maintained within the specified range until covered with subsequent layers. Each layer must be tested for compliance before placing the subsequent layers. 
[bookmark: _Ref195107434][bookmark: _Toc239257571][bookmark: _Toc242281041][bookmark: _Toc242282304][bookmark: _Toc243046072][bookmark: _Toc243057745][bookmark: _Toc243058541][bookmark: _Toc243658575][bookmark: _Ref149727445]Placement of Rock Fill 
[bookmark: _Toc239257572][bookmark: _Toc242281042][bookmark: _Toc242282305][bookmark: _Toc243046073][bookmark: _Toc243057746][bookmark: _Toc243058542][bookmark: _Toc243658576]Validation of the Compaction Procedure
Where Rock Fill (including Drainage Layer Material complying with Clause 15.9) is to be used for the construction of an embankment and/or backfilling of an excavation, the Contractor must develop and implement a procedure for compaction of Rock Fill to achieve stability through mechanical interlock in accordance with this Clause 21.
The procedure must use parameters such as material grading, blending, moisture conditioning, layer thickness and rolling procedure. At a minimum, the following details must be included:
material(s) to be used and their specification(s), including any moisture conditioning prior to and during rolling;
plant type(s) and their specification(s);
number of roller passes; and
maximum and minimum roller speed and frequency of vibration.
[bookmark: _Ref149658154]At least one vibrating roller must be used for compaction. If the material is modified in situ (for example, with a grid roller), the grading of the material after modification must be determined.
[bookmark: _Ref149659528][bookmark: _Ref150346350]The procedure must be validated through construction and testing of trial sections to demonstrate that stability is achieved through mechanical interlock. The length of a trial section must not be less than 50 m and the width must be greater than or equal to 2 times the maximum roller drum width. Any area that is within 1.5 m of the underside of the Selected Material Zone must not be used as a trial section.
[bookmark: _Ref149810877]The Contractor must submit a draft version of the procedure to the Principal and also provide notification of the location, date and time of the trial section construction. If the trial section is for verification of a procedure used previously on the same material, the following must also be submitted:
1. test results of all previous trial section(s); and
1. in-process testing regime and proof of embankment stability, with no remaining internal settlement of the previous trial section(s).
	WITNESS POINT 3 

	Process 
	Trial section of Rock Fill placement

	Notification Period 
	At least 3 working days before undertaking the trial.


[bookmark: _Ref149810920]Each trial section must be tested to demonstrate that stability is achieved through mechanical interlock and the test results submitted to the Principal. At a minimum, testing to validate the trial section must include Proof Rolling. The final procedure must be incorporated into the Quality Plan.
	HOLD POINT 10

	Process Held
	Construction of remaining sections of Rock Fill

	Submission Details
	Verification of conformity from the trial sections, including test results, survey reports and the final procedure must be submitted to the Principal at least 2 working days prior to the commencement of compaction of the Rock Fill.


[bookmark: _Toc239257573][bookmark: _Toc242281043][bookmark: _Toc242282306][bookmark: _Toc243046074][bookmark: _Toc243057747][bookmark: _Toc243058543][bookmark: _Toc243658577]Placement of Rock Fill
The ground surface under Rock Fill must be shaped to maintain drainage and to ensure that erosion of the surface will not occur. Where shown in the Design Documentation, a geotextile conforming to ATS 2160 must be placed over the Stripped Surface prior to placing the Rock Fill.
Rock Fill must not be placed over an underlying layer of compacted Earth Fill.
[bookmark: _Ref149655802]Rock Fill material must be placed and compacted:
1. in uniform layers not exceeding the thickness in Table 21.9; and 
1. in such manner as to avoid segregation and/or contamination with foreign material.
Table 21.9:	Maximum thickness of uncompacted layers for Rock Fill
	Maximum thickness of uncompacted layer (mm)
	Maximum rock size (mm)
	Minimum static module weight or vibrating drum equivalent (tonnes)

	300
	150
	5

	400
	200
	10

	600
	300
	15

	800
	400
	20


The module weights specified in Table 21.9 apply to drawn rollers and self-propelled single drum rollers. The maximum layer thickness for module weights between the values listed may be interpolated.
The layer thickness must be at least twice the maximum stone size. 
Each layer must be rolled until the surface does not exhibit any permanent deformation, rutting, yielding, instability or signs of distress.
Rock must not be dumped against concrete columns or retaining walls and must be build up evenly by hand placing around or against such structures.
[bookmark: _Toc239257574][bookmark: _Toc242281044][bookmark: _Toc242282307][bookmark: _Toc243046075][bookmark: _Toc243057748][bookmark: _Toc243058544][bookmark: _Toc243658578]Nonconforming Rock Fill 
Where in-process testing of the placed Rock Fill using the nominated compaction procedure reveals nonconforming results, placement of Rock Fill must cease and Hold Point 9 will re-apply. The procedure must be revised using new trial sections in accordance with Clause 21.4. Alternatively, the Rock Fill may be processed so that it meets the requirements for Earth Fill and placed in accordance with Clause 20.
[bookmark: _Toc239257575][bookmark: _Toc242281045][bookmark: _Toc242282308][bookmark: _Toc243046076][bookmark: _Toc243057749][bookmark: _Toc243058545][bookmark: _Toc243658579]Rock Capping Layers
[bookmark: _Ref149643809]Unless specified otherwise in the Design Documentation, a rock Capping Layer must be placed immediately above the completed Rock Fill embankment. The Capping Layer must comprise of Rock Fill conforming to Clause 15.10.
[bookmark: _Ref165292027]The Capping Layer material must be placed and spread in such a manner as to avoid segregation and contamination with foreign material. The Capping Layer must be compacted using the nominated compaction procedure, developed in accordance with Clause 21.4, to the thickness specified in the Design Documentation.
A geotextile conforming to ATS 2160 must be placed between the rock Capping Layer and any overlying layer of Earth Fill as separation.
The rock Capping Layer must not be placed within 400 mm of the underside of the Selected Material Zone. This minimum distance must be increased to 800 mm where safety barrier posts, subsurface drainage or services are to be installed.
[bookmark: _Toc239257576][bookmark: _Toc242281046][bookmark: _Toc242282309][bookmark: _Toc243046077][bookmark: _Toc243057750][bookmark: _Toc243058546][bookmark: _Toc243658580]Rock Facing to Embankments
If specified in the Design Documentation, a facing of Rock Fill must be installed over embankment batters, including embankments at bridge structures. The Contractor may submit a proposal to the Principal to vary the Design Documentation to place surplus rock conforming to the requirements in Clause 21.20 as rock facing on other embankment batters.
[bookmark: _Ref149806772]Rock Fill used for rock facing must comply with Table 15.6, except that it must have a minimum dimension of 500 mm. Where suitable Rock Fill can be sourced from excavations within the Site, the Contractor must program and manage the Works such that sufficient hard and durable rock of the specified dimensions is available when required.
Dimensions of an embankment shown in the Design Documentation are exclusive of any rock facing.
The rock facing must be built up in layers just ahead of each layer of fill. The rock must be placed so that it is oriented such that the face with its least dimension is vertical, and mechanical interlock between the larger stones occurs.
A geotextile conforming to ATS 2160 must be placed between the Earth Fill material and the rock facing to provide separation.
The space between larger rocks in the rock facing and adjacent fill material must be filled with progressively smaller rocks to form a graded filter that prevents the leaching out of fines from the fill material, but does not overfill the voids between larger rocks or cause the larger rocks to lose contact with one another.
Any excess of fine material surrounding any rock placed within the rock facing must be removed by removing the rock, removing the excess fine material and re-placing the rock.
The outer rock layer must be placed in such a manner as to prevent spillage down the batter. The Quality Plan or Safety Management Plan must address the methodology to ensure that rocks do not dislodge and become a hazard to vehicles and/or persons.
The Contractor may submit a proposal to the Principal to place surplus rock conforming to the requirements in Table 15.6 as rock facing on embankment batters that are not shown on the Design Documentation to have rock facing.
[bookmark: _Ref196209750][bookmark: _Toc239257577][bookmark: _Toc242281047][bookmark: _Toc242282310][bookmark: _Toc243046078][bookmark: _Toc243057751][bookmark: _Toc243058547][bookmark: _Toc243658581]Conformity – General
[bookmark: _Toc239257578][bookmark: _Toc242281048][bookmark: _Toc242282311][bookmark: _Toc243046079][bookmark: _Toc243057752][bookmark: _Toc243058548][bookmark: _Toc243658582]General
[bookmark: _Ref237263078]Unless specified otherwise, all testing, calibration and/or sampling required to verify conformance with this Specification must be performed by a laboratory whose scope of accreditation to AS ISO/IEC 17025 includes the applicable test method. The laboratory’s accreditation body must be a signatory to the Global Accreditation Cooperation Incorporated (Global ACI) Multilateral Recognition Arrangement (MRA) for testing laboratories. The National Association of Testing Authorities (NATA) and International Accreditation New Zealand (IANZ) are signatories to the Global ACI MRA.
[bookmark: _Toc239257579][bookmark: _Toc242281049][bookmark: _Toc242282312][bookmark: _Toc243046080][bookmark: _Toc243057753][bookmark: _Toc243058549][bookmark: _Toc243658583]Sampling and Testing of Earth Fill
The sample locations must be selected in accordance with ATM 020. A smooth surface must be provided at each sampling location for the purpose of undertaking field testing and obtaining samples.
At each sample location selected for determination of relative compaction, a field density test must be carried out and a sample for laboratory testing obtained to determine the maximum density and field moisture content. 
[bookmark: _Ref165537990]Field (in situ) density testing of Earth Fill must be carried out using the method specified in Table 22.4.
Table 22.4:	Test methods for determining field density and relative compaction
	Fill material properties(1)
	Applicable test method 

	Fine to medium grained cohesionless materials, including single size material or gap graded material
	TfNSW T165 (fixed volume extractive method)

	Other Earth Fill
	Either AS 1289.5.8.1 (nuclear gauge) or AS 1289.5.3.1 (sand replacement method)(2)


Notes:
1. Grading determined using AS 1289.3.6.1 using ISO 3310 Test Sieves.
2. AS 1289.5.3.1 must be used if the layer is thickness 300 mm or greater.
All tests within a particular Lot must be conducted using only a single test method. Results from different test methods must not be combined in a statistical calculation to assess conformity of a particular Lot.
[bookmark: _Hlk165541917]The field moisture content must be determined in accordance with AS 1289.2.1.1, AS 1289.2.1.2, AS 1289.2.1.4, AS 1289.2.1.5 or AS 1289.2.1.6. If a test method other than AS 1289.2.1.1 is used, the results must have previously been validated against those of AS 1289.2.1.1 for the range of materials being compacted, using AS 1289.2.3.1.
Sampling and testing of the compacted material must also be undertaken to demonstrate that the properties of the compacted Fill Material comply with those specified in Attachment A.
Test holes must be repaired using freshly mixed material of the same type as used in the surrounding Earthworks layer. The repair material must be compacted to a degree equal to that of the surrounding Earthworks layer.
[bookmark: _Toc239257580][bookmark: _Toc242281050][bookmark: _Toc242282313][bookmark: _Toc243046081][bookmark: _Toc243057754][bookmark: _Toc243058550][bookmark: _Toc243658584]Compaction of Earth Fill
The characteristic value of compaction of Earth Fill, determined in accordance with ATM 030, must comply with the values specified in the Design Documentation. Individual values of compaction and the characteristic values must be rounded to the nearest 0.1%.
[bookmark: _Toc239257581][bookmark: _Toc242281051][bookmark: _Toc242282314][bookmark: _Toc243046082][bookmark: _Toc243057755][bookmark: _Toc243058551][bookmark: _Toc243658585]Surface Finish
The surface of the Formation must be homogeneous and free from patches containing segregated stone or excess fines.
[bookmark: _Toc239257582][bookmark: _Toc242281052][bookmark: _Toc242282315][bookmark: _Toc243046083][bookmark: _Toc243057756][bookmark: _Toc243058552][bookmark: _Toc243658586]Proof Rolling 
All layers constructed with Select Material (whether in cuttings, embankments, Shallow Embankments or cut/fill transitions) and all Lots in an embankment must be tested by Proof Rolling to verify their stability. Laboratory accreditation in accordance with Clause 22.1 is not required for Proof Rolling.
[bookmark: _Ref182465596]Proof Rolling must be carried out:
1. on each layer within 3 days of compaction testing and moisture conformity testing; and
1. on material that is at moisture content within the range specified in Clause 20 or Clause 21 (as applicable).
	WITNESS POINT 4 

	Process 
	Proof rolling of embankment layers

	Notification Period 
	At least 1 working day (not less than 24 hours) before the disturbance of contaminated materials.


If further Proof Rolling is required at a later date, the layer must be re-conditioned such that the moisture content is within the range specified.
The Proof Rolling pattern must cover the full width and length of each Lot.
[bookmark: _Ref209682112][bookmark: _Toc209682695][bookmark: _Toc239257583][bookmark: _Toc242281053][bookmark: _Toc242282316][bookmark: _Toc243046084][bookmark: _Toc243057757][bookmark: _Toc243058553][bookmark: _Toc243658587]Deflection Testing
[bookmark: _Toc209682696][bookmark: _Toc239257584][bookmark: _Toc242281054][bookmark: _Toc242282317][bookmark: _Toc243046085][bookmark: _Toc243057758][bookmark: _Toc243058554][bookmark: _Toc243658588]General
This Clause 23 applies where the measurement of deflection using the Benkelman Beam is specified in Attachment A.
Deflection testing using the Benkelman Beam must be carried out in accordance with TfNSW T199.
The grid sampling pattern specified in TfNSW T199, and maximising the number of sampling points that can be accommodated within the Lot, must be confirmed. Where a minimum of 12 points cannot be obtained using this grid sampling pattern, a random pattern of at least 12 points over the Lot must be used.
Unless otherwise specified, deflection testing by Benkelman Beam must be carried out within 3 days of testing the Lot for compaction and moisture conformity. Except for reasons due to wet weather conditions, any results of deflection testing which have been carried out later than 3 days after compaction conformity testing will not be accepted.
[bookmark: _Toc209682697][bookmark: _Toc239257585][bookmark: _Toc242281055][bookmark: _Toc242282318][bookmark: _Toc243046086][bookmark: _Toc243057759][bookmark: _Toc243058555][bookmark: _Toc243658589]Testing Areas
Deflection testing by Benkelman Beam must be carried out in the following areas, where so specified in Attachment A:
underside of the Selected Material Zone, except where a drainage layer lies immediately below the Selected Material Zone; and
top of the Selected Material Zone.
Where a Selected Material Zone is not part of the Works, deflection testing of the formation at the level of the underside of pavement must be carried out.
[bookmark: _Toc209682698][bookmark: _Toc239257586][bookmark: _Toc242281056][bookmark: _Toc242282319][bookmark: _Toc243046087][bookmark: _Toc243057760][bookmark: _Toc243058556][bookmark: _Toc243658590]Lot Definition
For the purpose of deflection testing with the Benkelman Beam, a Lot must consist of a continuous length of formation and of at least a single lane width that is generally homogeneous with respect to material and appearance. The boundaries of each Lot must be marked such that they are clearly identifiable in the field.
[bookmark: _Toc209682699][bookmark: _Toc239257587][bookmark: _Toc242281057][bookmark: _Toc242282320][bookmark: _Toc243046088][bookmark: _Toc243057761][bookmark: _Toc243058557][bookmark: _Toc243658591]Characteristic Deflection Determination
The maximum deflection for each sampling point within the Lot, and their standard deviation and coefficient of variation for each Lot, must be determined in accordance with TfNSW T199. The maximum (upper limit) characteristic deflection (CD) for each Lot must be calculated in accordance with TfNSW T199.
[bookmark: _Toc209682700][bookmark: _Toc239257588][bookmark: _Toc242281058][bookmark: _Toc242282321][bookmark: _Toc243046089][bookmark: _Toc243057762][bookmark: _Toc243058558][bookmark: _Toc243658592]Conformity
The Lot is conforming if the maximum (upper limit) characteristic deflection (CD) does not exceed the value specified in Attachment A, and either the standard deviation does not exceed 0.2 mm or the coefficient of variation does not exceed 25%.
[bookmark: _Ref149561124][bookmark: _Ref149563632][bookmark: _Toc239257589][bookmark: _Toc242281059][bookmark: _Toc242282322][bookmark: _Toc243046090][bookmark: _Toc243057763][bookmark: _Toc243058559][bookmark: _Toc243658593][bookmark: _Ref55459413]Conformity – Geometrics
[bookmark: _Toc239257590][bookmark: _Toc242281060][bookmark: _Toc242282323][bookmark: _Toc243046091][bookmark: _Toc243057764][bookmark: _Toc243058560][bookmark: _Toc243658594]General
[bookmark: _Hlk181868325]Earthworks must be constructed so as not to depart from the specified levels, positions, widths, lengths and shapes by more than the tolerances stated in this Clause 24.
For the final constructed layer of Earthworks, the level and horizontal position of each point specified in the Design Documentation must be determined by survey. The survey must be carried out in accordance with the survey requirements included in the Contract documents. The Contractor must submit a survey report to the Principal verifying that the Earthworks comply with the requirements of this Clause 24.
The levels, positions, widths, lengths, and heights for the surfaces of a constructed layer other than the final layer may be calculated from interpolation and extrapolation of the design lines shown on the Design Documentation.
If the location of batter toe points specified do not lie on the existing ground surface, derived batter hinge points must be established by interpolating or extrapolating batters to the ground surface.
[bookmark: _Ref149811068]Notwithstanding compliance with the tolerances specified in this Clause 24, all finished surfaces must be free draining and must not pond water.
[bookmark: _Toc239257591][bookmark: _Toc242281061][bookmark: _Toc242282324][bookmark: _Toc243046092][bookmark: _Toc243057765][bookmark: _Toc243058561][bookmark: _Toc243658595]Vertical tolerances
[bookmark: _Ref149731260]The heights of Earthworks measured anywhere on a layer surface must not vary from those shown on the Design Documentation by more than the tolerance stated in Table 24.6.
Table 24.6:	Vertical tolerances
	Location
	Tolerance (mm)

	Top of formation 
	Refer to Attachment A

	Surface of embankment, other than under the pavement
	±50

	Base of excavation in cuttings other than rock
	±25

	Top of verge
	±15

	Inverts of drains
	±40

	Top of benches and berms
	±35

	Base of excavation in cuttings that cannot be trimmed with a grader
	+25/−75

	Top of Rock Fill
	

	Top of high permeability Drainage Layer
	

	Top of insitu material below Formation Level (in rock cuttings)
	

	Other interfaces between earthworks materials
	±50


[bookmark: _Toc239257592][bookmark: _Toc242281062][bookmark: _Toc242282325][bookmark: _Toc243046093][bookmark: _Toc243057766][bookmark: _Toc243058562][bookmark: _Toc243658596]Horizontal Tolerances
[bookmark: _Ref149660834][bookmark: _Hlk149732001]Completed batters must be constructed to the geometry shown in the Design Documentation to within the tolerances in Table 24.7.
Table 24.7:	Batter tolerances 
	Location
	Tolerance (mm)

	
	Slope 1H:1V or flatter
	Steeper than 1H:1V

	Cutting batters

	At level of toe of batter
	+0/−150
	+0/−200

	Between level of toe of batter and 2 m above toe of batter
	interpolate
	interpolate

	2 m above toe of batter and beyond
	+300/−300
	+300/−600

	Embankment batters

	At level of top of Formation/underside of pavement
	+0/−150
	+0/−150

	Between top of Formation and 1 m below top of Formation
	+150/−150
	+150/−150

	Beyond 1 m below top of Formation
	+300/−300
	+300/−300


Notes:
1. Plus (+) is towards the roadway and minus (−) is away from the roadway. Tolerances are measured perpendicular to the plane of the slope.
Bench widths must not be less than those shown on the Design Documentation.
The top edges of cutting batters must be round off to the dimensions shown on the Design Documentation.
Notwithstanding Table 24.7, the edge of the Formation at the level of the underside of the pavement must not be nearer to the roadway than that shown on the Design Documentation.
At any cross section, the batter slope must not be steeper than the slope specified in the Design Documentation.
For any aspect of the Earthworks not included in Table 24.7, the horizontal location of any point on a surface or interface between material types must not differ from the corresponding point shown on the Design Documentation by more than ±50 mm, except for the following situations:
1. for edges not adjacent to a structure, the tolerance is −50 mm +250 mm (where the + tolerance is in the direction that increases the width of the Earthworks);
1. the width of an Embankment to be covered by pavement must not be less than that specified; and
1. where alignment of the pavement with an existing road structure is necessary, the new Works must be joined to the existing work in a smooth manner.
[bookmark: _Toc239257593][bookmark: _Toc242281063][bookmark: _Toc242282326][bookmark: _Toc243046094][bookmark: _Toc243057767][bookmark: _Toc243058563][bookmark: _Toc243658597]Surface Irregularities
The deviation from a 3 m long straightedge placed anywhere on the finished surface of the Earthworks, when measured in accordance with ATM 453, must not exceed 25 mm, with due allowance being made for design shape where relevant. Laboratory accreditation in accordance with Clause 22.1 is not required for the measurement of deviation from a straightedge.
[bookmark: _Toc239257594][bookmark: _Toc242281064][bookmark: _Toc242282327][bookmark: _Toc243046095][bookmark: _Toc243057768][bookmark: _Toc243058564][bookmark: _Toc243658598]Batter Surfaces
Batter surfaces must be free of rills running down the face of the batter (except those resulting from pre-splitting or line drilling boreholes in rock) and must not have undulations in the general plane of the batter outside of the following tolerances:
1. For a horizontal distance of up to 2 m from the edge of the shoulder (except areas where verges are required), no point on the completed batter may vary from the specified slope line by more than 35 mm when measured at right angles to the slope line.
1. At distances greater than 2 m horizontally from the edge of the shoulder, no point on the completed batter may vary from the specified slope line by more than 75 mm when measured at right angles to the slope line.
[bookmark: _Toc239257595][bookmark: _Toc242281065][bookmark: _Toc242282328][bookmark: _Toc243046096][bookmark: _Toc243057769][bookmark: _Toc243058565][bookmark: _Toc243658599]Completion
1.5 [bookmark: _Ref163717542][bookmark: _Ref189470270][bookmark: _Ref113281946]For each completed Lot, the Contractor must prepare a Lot Compliance Report that includes details of all survey and all testing demonstrating compliance with this Specification and submit the report to the Principal.
	HOLD POINT 11

	Process Held
	Construction of the pavement layer or subsequent layer of earthworks material

	Submission Details
	The Lot Compliance Report must be submitted to the Principal:
1. within 5 working days after the completion of finishing the surface; and
1. at least 1 working day (not less than 24 hours) prior to the placement of a pavement layer or other surface treatment such as landscaping.


[bookmark: _Toc26182495][bookmark: _Toc74148916]

[bookmark: _Toc239257596][bookmark: _Toc242281066][bookmark: _Toc242282329][bookmark: _Toc243046097][bookmark: _Toc243057770][bookmark: _Toc243058566][bookmark: _Toc243658600]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
	Commencement of the construction of Earthworks 
	
	Quality Plan

	4.2
	Construction of Earthworks (where applicable)
	
	Blast Management Plan

	7.5 c)
	
	
	Approvals, consents and other relevant details of the Borrow Area

	9.6
	Off-Site disposal of Spoil
	
	All necessary approvals and consents

	9.7
	
	
	Records of Spoil Material removed from the Site

	11.7
	Construction work following the removal of Topsoil
	
	Survey report

	14.3
	
	1. Disturbance of Contaminated Materials
	

	15.11
	1. Construction using Fill Material not sourced from cuttings within the Site
	
	Test results

	16.3
	
	1. Inspection for the purpose of identifying Unsuitable Material 
	Notification that the ground surface will be ready

	16.7
	1. Treatment of Unsuitable Material for each Lot 
	
	Details of the proposed treatment

	17.6
	Excavation where unexpected ground conditions and/or groundwater or seepage are encountered (where applicable)
	
	Updated Quality Plan and proposed construction methodology

	17.13
	Completion of a rock cutting with slopes of 1H:1V or steeper (where applicable)
	
	Report

	17.14 
	Rectification and/or completion of the batter slopes (where applicable)
	
	Proposal for rectification

	18.5
	
	
	Blasting records (if requested by the Principal)

	21.5
	
	1. Trial section of Rock Fill placement
	

	21.6
	1. Construction of remaining sections of Rock Fill
	
	Verification of conformity from the trial sections

	22.12
	
	1. Proof rolling of embankment layers
	

	25.1
	1. Construction of the pavement layer or subsequent layer of earthworks material
	
	Lot Compliance Report
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Typical Nomenclature for Embankments and Cuttings

Figure B.1: Typical Embankment nomenclature 
[image: A diagram of a process

AI-generated content may be incorrect.]
Figure B.2: Typical Cutting nomenclature 
[image: A diagram of a structure

Description automatically generated]
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Figure C.1:	Terracing requirements
Natural 
Surface Level


Topsoil (removed)
Material to be removed





Depth of terrace:
· for slope steeper than 4H:1V	600 to 900 mm
· for slope from 10H:1V to 4H:1V	300 to 600 mm






Figure C.2:	Shallow embankment nomenclature
Verge or Pavement


Formation Level
Pavement

Specified
 thickness 
of Select Material

Stripped Surface Level



Base of Excavation 



[bookmark: _Toc239257599][bookmark: _Toc242281069][bookmark: _Toc242282332][bookmark: _Ref242361020][bookmark: _Toc243046100][bookmark: _Toc243057773][bookmark: _Toc243058569][bookmark: _Toc243658603][bookmark: _Hlk209681664]Cut/Fill Transition Zone Requirements
Figure D.1:	Cut/fill transition
Shallow
Embankment


Stripped Surface Level (after removal of topsoil)


Upper Zone 
of Formation (2)

Intersection line 
10 m


Selected Material Zone
Top of Formation

Designed Floor Level
(i.e. underside of Selected Material Zone in cutting)

Base of Excavation 
after excavation to minimum height for Shallow Embankment
Fill Material


Select Material Layers

Cut/Fill Transition Zone
Extent of additional excavation
Terracing as required



Longitudinal section view



Cutting batter after excavation to Designed Floor Level

10 m 





Extent of additional excavation into cutting

Intersection line


Plan view 
Notes:
Figure D.1 shows the typical details of a Cut/Fill Transition Zone with a Selected Material Zone in the top of the Formation. Alternative details may be shown in the Design Documentation.
The Cut/Fill Transition Zone extends into the cutting for a distance of not less than 10 m from any point on the line determined from the intersection of the Stripped Surface Level and the Designed Floor Level.
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	Edition no.
	Clauses amended
	Action
	Date

	1.0
	New specification
	New
	November 2026

	
	
	
	



	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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The content of this Attachment will be published by each state or territory transport agency, in accordance with their requirements.
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