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1. Introduction 

1.1 General description of the works 

In October 2010 and March 2012, Lockhart experienced the most severe flooding in living 

memory.  Lockhart is impacted by flooding from the Brookong Creek as well as overland flow 

from catchments to the east of town. Following the 2010 and 2012 floods, Lockhart Shire 

Council initiated a process leading to the preparation of a Floodplain Risk Management Plan 

(FRMP).  This process finished in July 2014 with the formal adoption of the FRMP. 

Council engaged GHD to prepare detailed designs for the adopted FRMP structural flood 

mitigation works. 

This scope of works shall include, but not necessarily be limited to the provision of all plant, 

labour and materials to complete the following works: 

 Establishment, construction works management, dis-establishment and quality 

assurance; 

 Verify location of underground and above ground services; 

 Traffic Control: approval of Traffic Management Plans (TMP) by Lockhart Shire Council; 

 All earthworks; 

 All construction works; 

 Relocation of services where required 

 Provision of Works Method Statements 

 Safety management 

 Sediment and Erosion Control 

 Temporary construction site demarcation as required; 

 Temporary power supply to site – if required; 

 Erosion & sediment control 

 All Quality Assurance, including geotechnical testing and Works as Executed 

documentation, including As Built Surveys of the work 

 Revegetation – including re-establishment of disturbed areas to minimum 80 – 90% 

coverage and to the satisfaction of the Superintendent 

 All other works as per the drawings and specifications. 

Notes 

A list of Tender Drawings is included in the Tender Documents at Section 3.1. 

The design and construction must be completed in accordance with all requirements of this 

specification. 

1.2 Reading of specifications, drawings and schedules 

(discrepancies or conflicting documentation) 

The contents and scope of works as outlined in this Specification shall be read in conjunction 

with the contract drawings.  The Contractor shall coordinate all works between the two 

documents and shall alert the Superintendent of any discrepancies during the tender process. 
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Whether nominated in the specifications, drawings or schedules, the higher standard of 

construction, higher quality or more extensive scope of work nominated in either the 

specifications, drawings or schedules shall be adopted. 

Prior to commencing excavation, cutting, drilling and associated works for infrastructure works, 

the Contractor is to test for and trace below ground services that may be disturbed by the works.  

These services (electrical, communications, gas, water, etc) are to be surveyed and traced in-

situ to insure the safety of the project and continued operation of surrounding building services.  

The Contractor is to make safe all services and advise all sub-Contractors and construction 

personnel of their location and erect warning notices and barriers as necessary. 
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2. General requirements 

2.1 General 

2.1.1 Precedence 

Requirements of individual technical sections of the specification override conflicting 

requirements in this section. 

2.1.2 Referenced documents 

Current editions 

Use referenced documents, which are editions, with amendments, current 3 months before the 

closing date for tenders, except where other editions or amendments are required by statutory 

authorities. 

Contractual relationships 

Responsibilities and duties of the Superintendent or Superintendent’s Representative, 

Contractor and Superintendent are not altered by requirements in referenced documents. 

2.1.3 Interpretation 

Definitions 

Unless the context otherwise requires, the following definitions apply: 

 Absolute level tolerance: Maximum deviation from design levels 

 Approved: "Approved", "reviewed", "directed", "rejected", "endorsed" and similar 

expressions mean "approved (reviewed, directed, rejected, endorsed) in writing by the 

Superintendent" 

 Contractor: The supplier of a product to the Superintendent, for the defined quality 

package, and the supplier's Subcontractors and suppliers in turn 

 Give notice: "Give notice", "submit", "advise", "inform" and similar expressions mean "give 

notice (submit, advise, inform) in writing to the Superintendent" 

 Hot weather: Surrounding outdoor shade temperature greater than 32oC 

 Lot: Homogeneous section of the Works. Homogeneous shall be taken to mean a Lot or a 

section of the Works where there is no variation.  This shall be limited to compacted 

layers of earthworks, and shall entail works which can be completed within 1 days 

production. 

 Obtain: "Obtain", "seek" and similar expressions mean "obtain (seek) in writing from the 

Superintendent" 

 Product: That which is supplied by the Contractor, which may be either 

– Tangible (e.g. a built item) 

– Intangible (including services such as design and delivery of tangible product); or 

– Both 

 Proprietary: "Proprietary" mean identifiable by naming manufacturer, supplier, installer, 

trade name, brand name, catalogue or reference number 

 Provide: "Provide" and similar expressions mean "supply and install" 
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 Quality package: A designated part of the works, which may include the whole works, for 

which an individual quality system is required 

 Relative level tolerance: Maximum deviation from a 3 m straightedge laid anywhere on 

the surface 

 Reproducibility of equipment: Reproducibility is the ability of devices to produce identical 

readings at relatively the same point 

 Samples: Includes samples, prototypes and sample panels 

 Servicing: "After sales" service, repairs, maintenance 

 Supply: "Supply", "furnish" and similar expressions mean, "supply only" 

 

Abbreviations 

AS: Australian Standard. 

NATA: National Association of Testing Authorities. 

NZS: New Zealand Standard. 

RTA: Roads and Traffic Authority 

RMS: Roads and Maritime Services 

MMDD: Modified Maximum Dry Density 

 

Standards 

All work is to comply with the relevant Australian Standards and Codes, applicable to the 

proposed work whether expressly implied or not. Codes, Standards and Guidelines issued by 

State, Territory and local government authorities may be applicable: Authorities may include, but 

not limited to, the following:    

 The local RFS 

 The gas supply authority 

 The electricity network service provider 

 The water supply authority 

 Telecommunications supplier/s 

 Work health and safety authorities 

 Environmental protection agencies 

Works are to be conducted in accordance with the following standards as a minimum (note most 

current at time of tendering and that the works are not limited to these standards alone): 

 AS 1289   Methods of Testing Soils for Engineering Purposes  

 AS 3798 Guidelines on Earthworks for Commercial and Residential 

Developments 

 AS 1141   Methods of Sampling and Testing Aggregates  

 AS 1012  Methods of testing concrete 

 AS 1379  Specification and Supply of Concrete 
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 AS 2758.1  Aggregates and rock for engineering purposes Part 1 - Concrete 

Aggregates 

 AS 1478  Chemical admixtures for concrete 

 AS 3600  Concrete Structures 

 AS 3582.1 Supplementary cementitious materials for use with Portland cement 

Part 1: Fly Ash 

 AS 3582.2 Supplementary cementitious materials for use with Portland cement 

Part 2: Slag - Ground granulated iron blast - furnace 

 AS 3972  Portland and blended cements. 

 AS 1742   Manual of Uniform Traffic Control Devices  

 Plumbing Code of Australia  

 AS 3500  National Plumbing and drainage Code 

 AS 1345  Rules for the identification of piping, conduits and ducts, 

 NSW RMS   Materials Specifications and Test Methods  

 RMS 3360   RMS QA Specification – Two part Cold Applied Road marking 

Material. 

 RMS R106   RMS QA Specification – Sprayed Bituminous Surfacing 

 ASTM D638-76   

The following Australian Standards are applicable to embankment levee earthworks: 

 AS 1726: Geotechnical site investigations 

 AS 1289: Method of testing soils for engineering properties. The following test procedures 

are of particular relevance: 

– 1289.3.8.1 - Soil classification tests – Dispersion - Determination of Emerson class 

number of a soil 

– 1289.5.1.1 - Soil compaction and density tests - Determination of the dry 

density/moisture content relation of a soil using standard compactive effort 

– 1289.5.8.1 - Soil compaction and density tests - Determination of field density and 

field moisture content of a soil using a nuclear surface moisture-density gauge - Direct 

transmission mode. 

 Levee Management Guidelines - Department of Environment, Land, Water and Planning 

(Victoria) 

2.1.4 Maintenance period 

Co-extensive with the defects liability period. 

2.1.5 Contract documents 

General 

Diagrammatic layouts: Layouts of service lines, plant and equipment shown on the drawings are 

diagrammatic only, except where figured dimensions are provided or calculable. Before 

commencing work, obtain measurements and other necessary information. 

Levels: Spot levels take precedence over contour lines and ground profile lines. 
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2.2 Quality 

2.2.1 Inspection 

Notice 

Witness points: If notice of inspection is to be given in respect of parts of the works, advise if 

and when those parts are to be concealed. 

Hold points: If notice of inspection is to be given in respect of parts of the works, do not conceal 

those parts without approval. 

Minimum notice for inspections to be made: 2 working days for on-site inspections, except 

where otherwise specified. 

Concealed services: Give notice so that inspection may be made of services to be concealed. 

2.2.2 Tests 

Notice 

General: Give sufficient notice so that designated tests may be witnessed. 

Hold points: Do not carry out designated tests without approval. 

Minimum notice for tests to be witnessed: 

 5 working days for site tests; and 

 10 working days for local pre-delivery tests. 

2.2.3 Testing authorities 

General: Except for site tests, have tests carried out by authorities accredited by NATA to test in 

the relevant field, or an organisation outside Australia recognised by NATA through a mutual 

recognition agreement. Cooperate as required with testing authorities. 

Provide details of testing authority to the Superintendent for approval. 

Site tests: Use instruments calibrated by authorities accredited by NATA. 

2.2.4 Reports 

General: Submit electronic copies of test reports, including certificates for type tests, showing 

the observations and results of tests and compliance or non-compliance with requirements. 

Electronic copies – where applicable; 

Number of printed copies of test certificates where applicable: 1 

2.2.5 Endorsement 

If tests are to be carried out on parts of the works, do not conceal those parts and do not 

commence further work on those parts until the tests have been satisfactorily completed and 

compliance verified. 

2.2.6 Samples 

Delays: Coordinate submissions of related samples. Do not cause delays by making late 

submissions or submitting inadequate samples. 

Allow for 10 working days for review of samples by the Superintendent or Superintendent’s 

Representative. 
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2.2.7 Quantity 

General: Submit 1 sample of each designated item and 1 copy of supporting documentation. 

Include ancillary items such as fasteners, flashings, seals etc. 

2.2.8 Identification 

Identify the project, Contractor, subcontractor or supplier, manufacturer, applicable product, 

model number and options, as appropriate and include pertinent contract document references. 

Include service connection requirements and product certification. Identify non-compliances with 

project requirements, and characteristics, which may be detrimental to successful performance 

of the completed work. 

2.2.9 Approval 

General: Do not commence work affected by samples until the samples have been approved. 

Submit further samples as necessary. 

2.2.10 Retention 

Keep approved samples in good condition on site, until practical completion. 

2.2.11 Incorporation 

Incorporate in the works samples, which have been approved for incorporation. Do not 

incorporate other samples. 

2.2.12 Criteria 

Match approved samples throughout the works. 

2.3 Submissions 

2.3.1 Timing 

General: Submit documents in a timely manner, to suit the construction program. Advise if any 

of the documents are to be returned. 

Delays: Coordinate submissions of related items. Do not cause delays by making late or 

inadequate submissions. 

2.3.2 Quantity 

Bound documents: one copy. 

Loose documents up to and including A3: One copy. 

Loose documents larger than A3: One transparency on heavyweight plastic film, or paper as 

approved by the Superintendent or Superintendent’s Representative, the same size as the 

standard Contract Drawings. 

Standard Contract drawing size:  A3 

2.3.3 Identification 

Identify the project, Contractor, subcontractor or supplier, manufacturer, applicable product, 

model number and options, as appropriate and include pertinent contract document references. 

Include service connection requirements and product certification. Identify non-compliances with 

project requirements, and characteristics, which may be detrimental to successful performance 

of the completed work. 
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2.3.4 Endorsement 

Witness points: Give notice before commencing work affected by Contractor's submissions, 

unless the submissions have been endorsed as satisfactory. 

Hold points: Do not commence work affected by Contractor's submissions until the submissions 

have been endorsed as satisfactory, 

Errors: If a document contains errors, submit a new or amended document as appropriate, 

indicating changes since the previous submission. 

2.3.5 Design 

General: If part or all of an installation is to be designed by the Contractor, submit documents 

showing the layout and details of the installation. 

Variation documents: If it is proposed to change the installation / construction works from that 

shown on the contract documents, or if changes are required by statutory authorities, submit 

variation documents showing the proposed changes. 

2.3.6 Authorities 

Correspondence: Submit copies of correspondence and notes of meetings with authorities. 

Authorities' approvals: Submit documents showing approval of the authorities whose 

requirements apply to the work. 

2.3.7 Tests 

Tests program: Submit a testing and commissioning program, which is consistent with the 

construction program. Include particulars of test stages and procedures. 

Test records: For designated tests, including pre-delivery tests, record results and submit 

reports or certificates in a form suitable for inclusion in operation and maintenance manuals. 

2.3.8 Samples 

If it is intended to incorporate samples into the works, submit proposals. 

2.3.9 Materials and components 

Product data: For proprietary equipment, submit the manufacturer's product data including: 

 Technical specifications and drawings 

 Type test reports 

 Performance and rating tables 

 Recommendations for installation and maintenance 

Proposed products schedules: For major products not specified as proprietary items, within 3 

weeks of site possession submit a schedule of those proposed for use. 

Product certification: If products must comply with product certification schemes, submit 

evidence of compliance. 

2.3.10 Execution 

Fixing of services: Submit typical details of locations, types and methods of fixing of services to 

structure, before installation. 
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Embedded services: Submit proposals for embedding services in concrete walls or floors, or 

chasing into concrete or masonry walls.   

2.4 Materials and components 

2.4.1 Proprietary items 

Implication: Identification of a proprietary item does not necessarily imply exclusive preference 

for the item so identified, but indicates the necessary properties of the item. 

Alternatives: If alternatives are proposed, submit proposed alternatives and include samples, 

available technical information, reasons for proposed substitutions and cost. If necessary, 

provide an English translation. State if provision of proposed alternatives will necessitate 

alteration to other parts of the works and advise consequent costs. 

Submission of alternative construction, materials, products and the like are to be submitted in a 

tabulated format with 2 columns directly comparing the relevant technical characteristics, 

performance, materials and functional data of the specified and alternative proposal.  The 

submission will not be considered complete until, as a minimum, this data is provided.  Delays 

brought about through lack of sufficient supporting evidence by the Contractor, will not be 

grounds for an extension of time. 

The Superintendent has the right to reject alternatives if the alternative has no project benefit. 

2.4.2 Manufacturers' or suppliers' recommendations 

General: Select, if no selection is given, and transport, deliver, store, handle, protect, finish, 

adjust, prepare for use, and provide manufactured items in accordance with the current written 

recommendations and instructions of the manufacturer or supplier. 

Instructions: Submit the recommendations and instructions, and advise of conflicts with other 

requirements. 

Project modifications: Advise of activities that supplement, or are contrary to, manufacturers or 

suppliers' written recommendations and instructions. 

Product certification: If products must comply with product certification schemes, provide them 

in accordance with the certification requirements. 

2.4.3 Sealed containers 

If materials or products are supplied by the manufacturer in closed or sealed containers or 

packages, bring the materials or products to point of use in the original containers or packages. 

2.4.4 Consistency 

For the whole quantity of each material or product use the same manufacturer or source and 

provide consistent type, size, quality and appearance. 

2.5 Execution 

2.5.1 Installation 

General Requirements 

The following requirements are to be met by the Contractor: 

• The existing surrounding roadways are to remain operational at all times during the 

works.   
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• The Superintendent must approve the Contractor’s site sheds and storage areas.   

• The Contractor must provide a construction program approved by the Superintendent, 

which must remain current. 

The works are to comply with following current issues: 

 Building Code of Australia 

 All relevant current Australian Standards. 

 RMS standards as applicable 

 All relevant local and Lockhart Shire Council building standards, requirements, approving 

authorities and guidelines. 

 All relevant WH&S Standards 

2.6 Completion 

2.6.1 General 

Samples 

Remove unincorporated samples on completion. 

2.6.2 Contractor's submissions 

Within 2 weeks after practical completion, submit 3 copies of designated documents (including 

but not limited to all materials operational and maintenance manuals). 

The Principal also requires a key for access to the pump valve.  

2.6.3 Warranties 

General: Name the Principal as warrantee. Register with manufacturers as necessary. Retain 

copies delivered with components and equipment. 

Commencement: Commence warranty periods at practical completion or at acceptance of 

installation, if acceptance is not concurrent with practical completion. 

Approval of installer: If installation is not by manufacturer, and product warranty is conditional on 

the manufacturer's approval of the installer, submit the manufacturer's written approval of the 

installing firm. 

2.7 Record drawings 

2.7.1 General 

Submit record Drawings. Submit updated “as-built” AutoCAD drawings for the complete works 

based on the complete set of Contract Drawings as part of the handover of the works.  Show 

the “as installed” locations and levels of earthworks, drainage, roads, conduits and any other 

elements. Neatly marked hand marked up drawings may be accepted at the discretion of the 

Superintendent. 

Provide a copy of the documents on USB. 

2.7.2 Levee as-built drawings 

A detailed survey of all completed levee works shall be undertaken by an experienced surveyor 

to confirm that the constructed levee conforms to design, and should include the following: 
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 Longitudinal Section 

 Confirm levee crest elevations at a maximum interval of 25 m, taken at the levee 

centreline. 

 Update the longitudinal section of the levee crest centreline. 

Cross Sections 

 Cross sections of the levee at maximum 50 m intervals extending from natural surface 5 

m beyond the water-side and land-side toes of the embankment. 

 Cross sections should include all changes of slope and include the water-side and land-

side edges of the crest as well as the crest centreline. 

 All survey information is to be related to existing property boundary fences and any 

known permanent survey marks in close proximity. 

 Cross sections are to be produced at a scale of 1:100 (horizontal) and 1:100 (vertical), or 

as otherwise agreed. Points of significance should be shown on the cross sections (e.g. 

fences). 

Features 

Location and extent of the following: 

 Service crossings 

 Low flow pipe and associated structures 

 Access points 

 Spillway 

 Any other structures 

2.8 Services 

Show dimensions, types and location of equipment, cables, piping and ductwork in relation to 

permanent site features and other underground services. 

2.9 Format 

Use the same borders and title block as the contract drawings, electronic bases may be 

provided by design consultant on written request to Principal. 

2.10 Maintenance 

2.10.1 General 

General: During the maintenance period, carry out periodic inspections and maintenance work 

as required by Principal and promptly rectify faults. 

Emergencies: Attend emergency calls promptly. 

2.10.2 Maintenance program 

Submit details of maintenance procedures and program, relating to the works, 6 weeks before 

the date for practical completion. Indicate dates of site visits. State contact telephone numbers 

of service operators and describe arrangements for emergency calls. 
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2.10.3 Site control 

Report to the Superintendent or Superintendent Representative on arriving at and before 

leaving the site. 
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3. Safety 

3.1 General 

The Contractor must carry out the Contractor’s Activities safely so as to protect persons and 

property.  As part of these activities the Contractor shall notify the Superintendent immediately 

of all Work Health, Safety matters arising out of, or in any way in connection with, the 

Contractor’s activities.  

3.2 Scope of works 

The Contractor is responsible for the development and maintenance of a safety system in 

accordance with OHSAS 18001/ASNZS 4801 and ISO 14001, as well as other standards as 

applicable.   

Allow for the retention of records post-contract as specified.  Submit to the superintendent for 

“permission to use” prior to possession of site. 

3.3 Quality 

Hold Point 3.1 

Process Held:    Commencement of works 

Submission Details:   The Contractor shall provide a Safety Management Plan in 

accordance with 3.2 prior to the commencement of any 

works. 

Release of Hold Point:  The superintendent will consider the submitted documents, 

prior to authorising the release of the Hold Point. 

Hold Point 3.2 

Process Held:    Commencement of works 

Submission Details:   The Contractor shall provide a Traffic Management Plan in 

accordance with 3.5 prior to the commencement of any 

works. 

Release of Hold Point:  The superintendent will consider the submitted documents, 

prior to authorising the release of the Hold Point. 

3.4 Safety management  

The Contractor shall develop a specific Safety Management Plan for the works under this 

contract.  The Safety Management Plan shall identify the Management of work health and 

safety generally, including  

 Work Health and Safety policy, 

 Any details associated with a Work Health and Safety management system  

 The roles and responsibilities of the Contractors project specific key people and other 

personnel,  

 The process of consultation, communication, information-sharing and dispute resolution 

on work health and safety matters,  

 Record-keeping and reporting requirements (project specific and general reporting), 

reporting procedures and corrective action procedures, 
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 Project-specific emergency plans and procedures   

 The process relating to the management of subcontractors, including induction and 

training,  

 Safe Work Method Statements, Job Safety Assessments or equivalent documentation 

and the process for ensuring subcontractor compliance with the plan. 

 Detailed risk assessment which considers project specific risks and proposed mitigation 

measures  

3.5 Traffic management 

The Contractor is required to prepare and implement a Traffic Management Plan (TMP) for 

Works being undertaken on or in the vicinity of the Site. The Contractor acknowledges that it 

has made proper provision in its Contract Price and Contract Program for implementing the 

TMP. The TMP shall include, but not be limited to, managing traffic on adjacent roads, and 

maintaining existing vehicular access to adjacent properties in accordance with the relevant 

Australian Standards and Statutory Requirements. The TMP will detail overall traffic 

management across the worksite, and will identify the various Traffic Control Plans (TCP) which 

are to be implemented. 

Unless otherwise specified, the Contractor shall make provision for traffic, including cyclists and 

pedestrians.  

At all times when the Contractor’s employees are on Site, the Contractor shall immediately 

assist at its own cost, to any person whose lawful passage surrounding the Site is obstructed or 

made difficult by, or as a result of the Works.  

The Contractor shall provide signs to indicate construction is in progress on Site in accordance 

with NSW Roads and Maritime Service (RMS) Traffic Control at Work Sites manual. 

Each TCP is to be prepared by an RMS approved, “Prepare a Work Zone Traffic Management 

Plan” or “Design and Inspect Traffic Control Plans” card holder. The TCP Plan is to be checked 

and approved by Principal’s superintendent. 

Signs and barriers used for traffic control shall comply with: AS 1742: Various Manual of 

Uniform Traffic Control Devices, and AS 1742.3-2009: Traffic control for works on roads 

3.6 Safety equipment and signs 

All equipment shall be designed for protection and a safe working environment for operating 

personnel and visitors. Safety equipment shall include inspection covers, the provision for 

ventilation of tanks, emergency stop equipment, stairs, handrails and any other devices required 

by the Statutory Authority. All equipment shall comply with the relevant Australian Standard, 

including:  

 AS1319 – Safety signs for the Occupational Environment 

 AS1470 – Health and Safety at Work 

 AS/NZS 3000 – Wiring Rules 

The Contractor shall supply and install all safety and warning signs to comply with AS1319 

and/or as required by the WorkCover Authority. 
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4. Quality 

4.1 General 

4.1.1 Related work sections 

Refer to the Contract conditions and coordinate the specified Quality requirements with these 

conditions as required and as approved by the Superintendent. 

4.1.2 Scope of works 

Maintain for the full duration of the Contract a project Quality Assurance (QA) Plan developed 

in accordance with AS/NZS ISO 9001 and AS/NZS ISO 9002, 9003 and 9004 and associated 

standards.  Allow for the retention of QA records post-contract as specified.  Submit to the 

Superintendent for “permission to use” prior to possession of site. 

The QA Plan is to cover as a minimum 

 All civil works and packages, including Verification Plans and inspection, test and witness 

points for all critical and building standards’ defined quality activities 

 Hold points and Witness points 

 Document control procedures 

 Authority approvals plan 

 Commissioning and Handover Plans 

 As-built drawings plan. 

4.2 Quality system requirements 

Table 1 Quality system schedule  

Quality package Activities included Standard Options 

The whole of the 
works 

All AS/NZS ISO 9001 and 
associated standards. 

Not applicable 

4.3 Purchasing 

Verification: The Superintendent may verify at source, or upon receipt, that purchased product 

conforms to requirements. 

4.3.1 Control of nonconforming product 

Concession: Before the provision or repair of nonconforming product, report the proposal to the 

Superintendent for concession or replacement. Do not provide or repair nonconforming product 

without concession. 

4.4 Supplementary requirements 

4.4.1 Quality plan approval 

Submit to the Superintendent, for approval, a quality plan for each quality package. Keep on site 

a copy of the approved quality plan. 
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4.4.2 Quality plan 

General: Comply with the recommendations of AS/NZS ISO 9004.5. Include inspection and test 

plans. 

Quality manual: Comply with the recommendations of AS/NZS ISO 10013. 

Audit plan: Comply with the recommendations of AS 3911.1. 

The Contractor will develop a Work Method Statement (WMS), which incorporates all Inspection 

and Test Plans. The WMS shall form part of the Quality Management Plan and shall be in a 

format and of content suitable to the Superintendent. 
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5. Environmental 

5.1 Environmental Management Plan 

Submit an Environmental Management Plan that complies with the current NSW Government 

Environmental Management Systems Guidelines (EMS Guidelines).  The EMS Guidelines are 

available on the NSW Government ProcurePoint website. 

The Contractor must undertake its own detailed analysis of all environmental risks under the 

Contract and otherwise in connection with the Works. The Contractor’s Environmental 

Management Plan (CEMP) must (as a minimum) address risks as identified in the following 

documents: 

 the environmental approvals, including the Review of Environmental Factors (REF) 

 the Specification 

 Other risks identified by the Contractor, but not specifically identified in the 

aforementioned documentation 

This list is not exhaustive and must not be relied upon by the Contractor.  The Contractor must 

undertake its own detailed analysis of all environmental risks under the Contract and otherwise 

in connection with the Works. 

This plan is to be submitted for approval 14 days prior to commencement of works.  Works are 

not to commence until approval of this plan has been granted. 

The Contractor shall comply with the requirements of the environmental protection legislation 

specified in this clause and the requirements of the CEMP.  

The Contractor shall ascertain any statutory environmental protection requirements and 

approvals from the appropriate authorities resulting from the Contractor’s operations and 

arrange to incorporate any additional requirements in the Project CEMP.  

The Contractor must comply with the terms and conditions of all approvals, licences and 

permits. 

5.2 Pre-construction environmental considerations  

 A procedure for the safe and effective handling of injured wildlife should be prepared prior 

to any clearing taking place i.e. placing the animal in a hessian bag and keeping in a 

quiet cool place while contacting wildlife carer/vet and organising for treatment of the 

animal.  A local vet and/or wildlife rescue group should be contacted prior to construction 

to determine whether they would be prepared to treat any injured wildlife if necessary. 

 A procedure for the protection of trees shall be developed to manage activities which will 

occur in the drip zone of any trees to be retained to ensure adequate protection 

measures are implemented. 

 A revegetation management plan should be prepared for the revegetation of any 

temporary disturbed areas. The revegetation management plan should consider: 

– The re-establishment of disturbed grasslands and grazing areas. 

– Restoration of native, locally occurring vegetation within the disturbed areas of the 

road reserve. 

– Any restrictions on the re-planting of native plants above underground pipelines and 

services (e.g. the planting of trees may be inappropriate). 
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 Identification and designation of the construction site; this includes any areas that will be 

accessed during construction for any reason, and includes but is not restricted to access 

corridors, fuel dumps, office areas, construction site, storage areas, stock pile areas and 

parking areas. 

 Identification of all sediment and erosion controls across the entire works 

5.3 Construction environmental considerations  

 Construction zones are to be clearly delineated from the surrounding environment.  All 

construction movements are to occur within the designated construction zone. 

 All trees to be felled are to be marked prior to felling – this shall form a Hold Point 

 All trees marked for felling are to be monitored for fauna during clearing 

 Before felling, trees should be shaken repeatedly by bumping the trunk of the tree with an 

excavator to encourage any resident fauna to vacate the tree. Trees should be observed 

for the vacation of fauna during this process. 

 After the observation period, each tree is to be felled by pushing the tree with an 

excavator at the base 

 To prevent the introduction of noxious weeds onto the site, all construction plant and 

equipment should be thoroughly cleaned prior to deployment and use at the site. Post-

construction disturbed areas should also be checked for the presence of noxious weeds 

during the maintenance period by the Contractor. 

 Vehicle parking and turning areas, work compounds and spoil dumps should be located 

within previously cleared areas. A site Traffic Management Plan outlining movement 

across the site is to be developed, clearly delineating parking areas, construction 

compounds and stockpiles. 

 Sediment and erosion control measures shall be regularly inspected and maintained to a 

high level of operability.  This is to ensure that sedimentation and erosion is mitigated 

against to protect against migration of sediment from the site 

 Dust and noise shall be taken into consideration and managed appropriately to ensure 

that noise impact on neighbouring properties is mitigated and migration of sediment from 

dust is minimised. 

  A basic search of the Aboriginal Heritage and Information Management System (AHIMS) 

database was conducted on 14 October 2015 and revealed four Aboriginal sites are 

located in the Lockhart area surrounding the proposal. A subsequent assessment was 

conducted in December 2016 by Bundyi Cultural services, Mark Saddler to do a further 

search and locate the sites identified in the basic search. All four sites where located and 

a further seven Aboriginal sites where located within the Crown Land known care of the 

Common Trust (Town Common), in the vicinity of Option G3, and comprise the following: 

 Nine scarred trees 

 A mound (oven) 

  An open camp site.  

 Not destroy, remove or damage four Aboriginal sites that are located in the construction 

area near the Government dam and they comprise the following: 

 Nine scarred trees 

 A mound (oven) 
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 An open camp site. 

5.4 Relevant legislation 

The relevant legislation to the work under the Contract including but not limited to the following 

(as amended): 

 Environmental Planning Legislation 

 Conservation and Heritage Legislation 

 Pollution and Waste Management Legislation 

 Contaminated Land Legislation 

 Fisheries Management Act 1994  

 Fire Control 

 Hazardous Substances 

 Protection of the Environment Operations Act (POEO Act) 

5.5 Permits 

The Contractor shall obtain all permits required by legislation, Council, Government agencies, 

NSW Roads and Maritime Services (RMS), and WorkCover as applicable. 

5.6 Temporary erosion and sediment control  

The Contractor shall prepare and submit to the superintendent the temporary sediment and 

erosion control drawings in accordance with the requirements of the New South Wales Office 

of Environment and Heritage and the relevant legislation for approval. 

The Contractor shall also: 

 Ensure works are programmed such that exposed areas are protected and stabilised 

immediately after completion of construction works of that particular item, to limit 

exposure to inclement weather.  This will include progressively restoring disturbed areas.  

The Contractor will also be responsible for ensuring 75% re-establishment of disturbed 

areas upon completion of the works to the satisfaction of the Superintendent. 

 Progressively restore disturbed areas as required by the superintendent 

 After each rain inspect, clean, and repair if required, temporary erosion and sediment 

control works 

 Remove temporary erosion control measures when they are no longer required upon 

agreement with the superintendent 

 At completion and before removal of temporary erosion and sediment control measures, 

the site is to be reinstated to a condition equal to or greater than pre-existing conditions 

Where an instruction is issued to repair damage to a disturbed area of works not adequately 

protected or stabilised prior to an inclement weather event, the Contractor will be responsible for 

all rectification at no cost to the Principal. 
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6. Site preparation 

6.1 Scope of works 

The work to be executed under this specification consists of the identification of all services, 

clearing of all vegetation, all minor man-made features, all rubbish and other materials 

identified in the design documentation which are unsuitable for use in the Works, and the 

grubbing of trees and stumps from the area defined in Clause 6.3.3. 

The work includes the disposal, in accordance with Clause 6.3.3, of all materials that have 

been cleared and grubbed. 

In advance of, or in conjunction with, clearing and grubbing operations, effective erosion and 

sedimentation control measures shall be implemented as in accordance with Clause 5.6.  

The Contractor will be responsible for obtaining all permits and payment of all fees associated 

with identification, pruning and tree removal prior to commencement of any on-site works. 

Prior to commencing excavation, cutting, drilling and associated works for infrastructure works, 

the Contractor is to test for and trace below ground services that may be disturbed by the 

works.  These services (electrical, communications, gas, water, etc) are to be surveyed and 

traced in-situ to insure the safety of the project and continued operation of surrounding building 

services.  The Contractor is to make safe all services and advise all sub-Contractors and 

construction personnel of their location and erect warning notices and barriers as necessary. 

6.2 Quality 

6.2.1 Hold Points  

Hold Point 6.1 

Process Held:    Service location 

Submission Details:   Written notice that all services have been located at least 

seven days before starting any clearing. 

Release of Hold Point:  The Superintendent will consider the submitted documents, 

inspect identification of services, prior to authorising the 

release of the witness Point. 

Hold Point 6.2 

Process Held:    Clearing operation within any given area 

Submission Details:   Written notice that limits of clearing are marked and intention 

to clear at least seven days before starting any clearing. 

Release of Hold Point:   The Superintendent will consider the submitted documents, 

inspect and mark trees for preservation, prior to authorising 

the release of the Hold Point. 

Hold Point 6.3 

Process Held:   Disturbance of natural surface for each section of work. 

Submission Details:  The approved Erosion and Sedimentation Control Plan for the 

work at least fourteen days before disturbance. 
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Release of Hold Point:  The Superintendent will consider the submitted Erosion and 

Sedimentation Control Plan, prior to authorising the release of 

the Hold Point. 

Hold Point 6.4 

Process Held:   Felling of designated trees. 

Submission Details: The Contractor shall advise the Superintendent that all 

designated trees to be felled as outlined on the drawings 

have been marked ready for felling. 

Release of Hold Point:  The Superintendent will confirm that those designated trees 

have been clearly identified, prior to authorising the release of 

the Hold Point. 

6.3 Execution 

6.3.1 Protection of the site 

The Contractor shall be responsible for the protection of all works under this Contract.  

The Contractor shall provide and maintain adequate and suitable protection for all work which is 

liable to damage from any cause during the progress of the works including inclement weather. 

Such protection shall extend to existing services, all stock and materials and stockpiles within 

the site. 

The Contractor is responsible for care of the Works under the Contract until the issue of the 

Certificate of Completion and/or completed parts or areas of any of the Works are handed over 

to and accepted. 

6.3.2 Access and traffic management 

The Contractor shall provide signs to indicate construction in progress on site in accordance 

with the RMS’s Traffic Control at Work Sites manual. 

6.3.3 Site clearing and grubbing 

The Contractor shall clear and grub areas to be occupied by the works such as excavation and 

drains. Remove everything on or above the site surface, including rubbish, scrap, grass, 

vegetable matter and organic debris, scrub, trees, fences, timber, stumps, boulders and rubble 

unless otherwise noted on the drawing. 

Grub out stumps and roots over 75 mm diameter to a minimum depth of 500 mm below 

finished surfaces. The Contractor shall take all measures to prevent damage to existing utility 

services.  

6.3.4 Spoil 

All surplus, rubbish and unsuitable material shall be removed from the site, unless otherwise 

directed by the Superintendent.  Burning of rubbish on site shall not be permitted.  Disposal of 

surplus spoil shall comply with NSW OEH and Lockhart Shire Council regulations and shall be 

the responsibility of the Contractor and at the Contractors expense. 

6.3.5 Security 

The Contractor shall maintain site security and fencing for the duration of the works to the 

satisfaction of the Superintendent.  
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6.4 Completion 

6.4.1 General 

Make good damaged surfaces resulting from the clearing and grubbing.  Reinstate such 

surfaces to match adjoining existing surfaces. 

Temporary erosion and sediment control measures are to be removed by the Contractor when 

revegetation has established on formerly exposed areas unless directed otherwise by the 

Superintendent.  All materials used therein shall be removed from the site of the work or 

disposed of by the Contractor. 

The Contractor will be responsible for any disturbance to the site caused during construction 

and will rehabilitate at the Contractor’s cost to pre-existing conditions. 

6.4.2 Restoration of site 

All holes and depressions caused by the clearing and grubbing works shall be backfilled with 

approved material. 

All fill and backfill material shall be approved by the Superintendent prior to placing in the 

works. All fills shall be inorganic and non-perishable material. Placement of fill must be in 

accordance with section 7.4.3  of this specification. 

6.4.3 Temporary works 

Remove temporary works etc. at completion. This will include all temporary access and 

haulage roads to pre-existing conditions. 

  



 

23 

 

7. Earthworks  

7.1 Scope of works 

The work to be executed under this Specification consists of: 

 General earthworks, which comprises all activities and quality requirements associated 

with the excavation of existing and new pavement, preparation of excavated surfaces, the 

haulage of material and the supply of imported material to the extent defined in the 

Drawings and Specification 

 Removal and replacement of any unsuitable material as defined in Clause 7.4.3 

 Any spoil or borrow activities associated with general earthworks 

 The placement and compaction of fill material 

The Contractor shall undertake all inspection and testing necessary to demonstrate that the 

quality requirements of this Specification have been achieved.  

7.2 Quality 

7.2.1 Hold Points  

Hold Point 7.1 

Process Held:    Topsoil strip 

Submission Details:   Written notice that the site has been cleared of all topsoil. 

Release of Hold Point:  The Superintendent will consider the submitted documents, 

and inspect the areas, prior to authorising the release of the 

Hold Point. 

7.3 Preparation of the site 

7.3.1 Clearing of site 

The location of embankments and channels are within existing disturbed areas, mainly covered 

in grasses and weeds.   

The road culverts consist of pavement gravel, bitumen based wearing surfaces, with table drain 

covered mainly in grasses and weeds. 

All damage of every kind caused during clearing shall be made good by the Contractor. 

7.3.2 Stripping 

Following clearing, the natural ground surface shall be stripped of all topsoil within the 

construction area unless otherwise noted.  The strip depth shall be enough to remove all topsoil 

or 300 mm, whichever is deeper, and as approved by the Superintendent.  All stripped topsoil 

shall be stockpiled in an area approved by the Superintendent and shall be in mounds that meet 

the requirements set out in Clause 7.3.3. All necessary statutory environmental measures shall 

be taken. 

If not already cleared, all stockpile areas shall be cleared and stripped and topsoil added to the 

topsoil stockpile prior to the placing of materials.  Appropriate sediment and erosion control 

measures shall be implemented around the stockpile area. Public access to the stockpile areas 
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is to be excluded in a manner that meets with Work Cover Authorities requirements, with the 

provision of adequate fencing as a minimum. 

7.3.3 Storage of materials 

Materials are to be stored on site at a location approved by the Superintendent.  All material 

stored on the site is to be protected from damage.  Public access to the site is to be excluded in 

a manner that meets with Work Cover Authorities requirements, with the provision of adequate 

fencing as a minimum. 

Stockpiles shall be in mounds:  

• Less than 2.0m in height 

• Batter slopes not greater the 4 horizontal to 1 vertical  

• Have a minimum 90% covering of grass and grass roots to minimse erosion of 

stockpile. 

7.4 Excavations 

7.4.1 General 

Excavations in all types of material shall conform to the lines, grades, cross-sections and 

dimensions shown on the drawings.  The Superintendent may order the removal at any time of 

any soft spots, debris or organic material exposed in the excavated areas. 

Material shall be excavated and battered. 

Excavated materials approved by the Superintendent for use as fill for other work may be sorted 

and placed direct in such works as approved by the Superintendent, or shall be sorted and 

stockpiled for subsequent use if necessary in areas approved by the Superintendent.  Stockpile 

locations shall be as directed by the Superintendent.  Materials shall be sorted to provide 

adequate quantities of select fill for the top layers of embankments, beneath pavements and for 

drainage backfill. 

Where excavation in any location is carried out by the Contractor to a level below that shown or 

specified on the Contractor’s Drawings, and such extra excavation has not been requested by 

the Superintendent, the Contractor shall remove all disturbed material and supply, place and 

compact such quantity of approved material as is required to refill the over excavated portion to 

the specified level at its own cost.   

The material excavated and suitable for use in backfilling as specified or on the drawings shall 

be stockpiled separately to topsoil and OTR stockpiles. 

7.4.2 Classification of materials 

The following definitions shall apply to excavation in different classes of material. 

Rock 

Any material, which, in the opinion of the Superintendent cannot reasonably be excavated 

without the use of pneumatic tools or without blasting, shall be classified as rock.  Pneumatic 

tools does not include pneumatic spade. 

Other than rock (OTR) 

Irrespective of its appearance or its common description, any material not classified as rock 

shall be classified as OTR. 
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All materials shall be classified as OTR unless the Contractor indicates to the Superintendent, 

the part of the material that the Contractor claims should be classified as rock.  The 

Superintendent shall not classify material as rock unless the Superintendent has examined it 

before excavation or unless the Superintendent is fully satisfied on the basis of other available 

evidence that the material was rock. 

If the Contractor disagrees with the classification of any part of the material excavated or about 

to be excavated, the Contractor shall immediately notify the Superintendent of the disagreement 

and shall give written notice of that disagreement setting out the classification determined and 

the classification claimed, the quantity of material concerned in the disagreement, its locations 

in the work, the date of excavation and the Contactors reasons for disagreement.  Unless 

otherwise approved in writing by the Superintendent this written notice of disagreement shall be 

given to the Superintendent not more than seven days after the Contractor has classified the 

material concerned in the disagreement. 

The Superintendent shall consider the Contractor's notice of disagreement and shall inform the 

Contractor of the decision thereon. 

7.4.3 Materials and components 

Unsuitable Material 

Unsuitable material is that occurring below the foundation conformance level which the 

Superintendent deems to be unsuitable for support in its present position. 

In addition to the inspections carried out by the Superintendent, the Contractor shall promptly 

notify the Superintendent of any areas of the earthworks, which rut excessively, yield or show 

signs of distress or instability. 

Such material shall be excavated to the extent and disposed of as directed by the 

Superintendent. Material removed as unsuitable shall be disposed of as spoil in accordance 

with Clause 6.3.4. 

The unsuitable material that has been removed shall be replaced with material specified in 

accordance with Clause 7.4.3, and shall be placed and compacted in accordance with this 

specification.  

All costs associated with reworking or replacing any material that has become unsuitable 

because of inappropriate construction activities shall be borne by the Contractor. 

Fill 

All fill and backfill material shall be approved by the Superintendent prior to placing in the 

works. All fills shall be inorganic and non-perishable material. Placement of fill must be in 

accordance with this specification. 

All imported fill is to be certified by an independent NATA registered laboratory to be free of 

contaminants and shall comply with the specifications below. 

Fill types 

General fill 

General fill material is material obtained onsite which is not considered either Site Select Fill or 

Spoil, comprises soils, natural gravel or decomposed or broken rock and is free of any organic 

matter and rocks greater than 75 mm.  This material may be used as fill for trenches.  Approval 

is to be granted by the Superintendent for its use. 
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Select fill 

Select Fill shall comply with NSW RMS DGS specifications. Select material shall be free of clay 

lumps, organic matter and deleterious substances.  It shall have a CBR greater than 30 with a 

plasticity index (PI) less than 12%.  This material shall be imported to site.  This material is to be 

utilised for replacement of poor subgrade in roads at the direction of the Superintendent. 

Site select fill 

Site select fill shall comply with the requirements set out in Select Fill, however is material 

sourced on-site.  A rate for the use of this material is to be negotiated with the Superintendent 

prior to its use. 

Hold Point 7.2 

Process Held:   Use of General Fill, Select Fill, Site Select Fill. 

Submission Details: The Contractor shall provide a sample of the proposed 

material, with accompanying technical support consisting of 

geotechnical analysis. 

Release of Hold Point:  The Superintendent will confirm that the materials are 

suitable for use in construction prior to authorising the release 

of the Hold Point. 

7.4.4 Excavations and earthworks 

Earthworks shall be constructed so as not to depart from the widths, lengths heights and shapes 

specified on the drawings by more than tolerances stated in this specification.  Excavations in all 

types of material shall conform to the lines, grades, cross-sections and dimensions shown on 

the drawings.  The Superintendent may order the removal of any soft spots, debris or organic 

material exposed in the excavated areas.  The finished surface shall be neatly and evenly 

trimmed to the profiles shown on the drawings. The bottom of the excavation for a structure 

shall consist of undisturbed material finished to conform to the outside limits of the structure as 

shown on the design drawings.   

All excavations shall be so arranged that the working areas are adequately drained throughout 

the period of construction. In areas where excavation may be below the water table, the 

Contractor shall provide the Superintendent with full details of the methods the Contractor 

proposes to adopt to prevent the ingress of water into the excavation area. 

Excess excavated material shall be stockpiled in an area approved by the Superintendent and 

in accordance with Clause 7.3.3. 

7.5 Shoring and protection 

Where necessary, trenches and other excavations shall be properly sheeted and braced to 

furnish acceptable working conditions and to meet Work Health and Safety requirements.  The 

bracing shall be so arranged as not to place any stress on portions of the completed work until 

general construction thereof has proceeded far enough to provide ample strength.  Any damage 

to structures through settlements, water or earth pressure, through negligence or fault of the 

Contractor shall be repaired by the Contractor at no expense to the Principal.   

Shoring and sheeting shall be installed during excavation as is necessary to prevent disturbing 

material that is under, or is to be under, an adjacent structure.  Side slopes that cause 

disturbance of material under an existing or future structure shall not be permitted. 
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7.6 The use of explosives 

Explosives shall not be used.   

7.7 Over excavation 

Any excavation beyond the specified limits on the Drawings or beyond the limits ordered in 

writing by the Superintendent, as the case may be, which: 

 The Contractor does for his/her own convenience, or 

 Is a consequence of any scouring, siltation working, slips, fall, blasting or any cause 

whatsoever 

shall be at the sole cost of the Contractor who shall, if so required at the Contactors own 

expense, fill the extra excavation with concrete or other approved material as ordered by the 

Superintendent. 

7.8 Dewatering 

The cost of all plant, material, labour or other expenditure required to control water in 

accordance with this Specification shall be deemed to be included in the Contract. 

In areas where excavation may be below the water table the Contractor shall provide the 

Superintendent with full details of the methods the Contactor proposes to adopt to prevent the 

ingress of water into the excavation.  The Contractor shall amend his/her proposals to the extent 

required by the Superintendent and shall not commence the excavation until the Contractor has 

received the Superintendent's approval to the methods proposed including any amendments 

required by the Superintendent. 

Notwithstanding that the excavation methods or dewatering arrangements may include 

amendments required by the Superintendent, the Contractor shall not be relieved of any of 

his/her responsibility for carrying out the excavation in the dry. 

7.9 Preparation of foundations for structures 

7.9.1 General 

Excavation required for construction of the various structures shall be carried out to the levels 

shown on the Drawings or as directed by the Superintendent and as is necessary to reach a 

satisfactory foundation material. 

Foundations shall be prepared by excavating to a minimum of 50 mm below the required levels 

of the underside of structures removing or recompacting all shattered, disturbed or loosened 

material to the approval of the Superintendent.   

7.9.2 Excavation and replacement of unsuitable materials 

If excavation to more than 50 mm below the required foundation level is necessary to remove 

unsatisfactory material, the Contractor shall notify the Superintendent prior to continuing.  The 

excavation shall be backfilled to within 50 mm of the required foundation level with materials 

approved by the Superintendent and where practicable.  The backfilling may comprise material 

removed from the excavation or may comprise, in part or total, of approved well graded material 

borrowed by the Contractor from sources arranged by him/her and shall be compacted as 

specified in the following clause. 

Where foundations consist of granular material the exposed subgrade shall be compacted to a 

density index of at least 70%, as determined from AS 1289, Test E6.1. 
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For cohesive soil foundations, the exposed subgrade shall be compacted to a density of at least 

95% of standard laboratory compaction, as determined from AS 1289, Test E1.1. 

The compaction equipment to be used shall be approved by the Superintendent prior to the 

placement of any material. 

7.10 Fill and backfill 

7.10.1 General 

The Contractor shall place and compact filling to conform to the lines, grades, cross-sections 

and dimensions shown on the drawings and shall allow for the thickness of materials which will 

be placed in subsequent operations. 

Any fill material shall be spread and compacted in layers not exceeding 150mm compacted 

thickness. 

The Contractor shall, if directed, make rollers available for the test rolling of stripped surfaces.  

The cost of this testing shall be deemed to be incorporated in the tendered rates. 

7.10.2 Backfilling around structures 

After completion of foundations, earthworks, trenches and other construction including pipe 

laying below the elevation of final grades, and prior to backfilling, all forms shall be removed and 

the excavation shall be cleaned of all trash and debris.  Material for backfilling shall consist of 

selected excavated material, or other material approved by the Superintendent, and shall be 

free from trash, roots, lumber and other debris.  Backfill shall only be placed after the 

Superintendent has inspected and approved all foundations, embankments, walls, pipes, etc 

against which backfill is to be placed.  The method of compaction of backfill adjacent to a 

structure shall be such as to ensure that the structure will not be damaged by compaction 

equipment. 

Backfill adjacent to a wall or structure shall be placed in horizontal layers of up to 300 mm in 

thickness loose measurement.  Each layer shall be compacted to a density index of at least 

70% in accordance with AS 1289 Test E6.1.  Plant used for the compaction of backfill shall be 

approved by the Superintendent. 

Backfill shall not be placed against a concrete structure until the concrete has been in place for 

at least 21 days, unless the concrete structure is a precast unit or has been suitably strutted to 

the approval of the Superintendent. 
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8. Embankment construction 

8.1 Scope of works 

The work to be executed under this Specification consists of: 

 Preparation of the site for construction of all levees and diversion bunds 

 Construction of all levees and diversion bunds in accordance with this specification and 

the drawings. 

The Contractor shall undertake all inspection and testing necessary to demonstrate that the 

quality requirements of this Specification have been achieved.  

8.2 Quality 

8.2.1 Hold Points  

Hold Point 8.1 

Process Held:    Preparation of embankment material 

Submission Details:   Written notice including geotechnical support that the 

foundation has been prepared in accordance with the 

drawings. 

Release of Hold Point:  The Superintendent will consider the submitted documents, 

and inspect the areas, prior to authorising the release of the 

Hold Point. 

Hold Point 8.2 

Process Held:    Placement of topsoil and grasses 

Submission Details:   Written notice including geotechnical QA data that shows 

placement of embankment material has been placed in 

accordance with the drawings and specification. 

Release of Hold Point:   The Superintendent will consider the submitted documents, 

inspect area, prior to authorising the release of the Hold 

Point. 

 

8.3 Preparation of the site 

The site shall be prepared in accordance with section 7. 

8.4 Embankment construction 

8.4.1 Construction  

The embankment shall be constructed to the lines and levels shown on the drawings. No 

vegetable matter, roots sods or other unsuitable materials shall be used in the embankment. 

During construction the contractor shall maintain a slope on the embankment surfaces to ensure 

water does not pond. 

The contractor shall determine the suitability or otherwise of materials for use in various zones 

by sampling and testing, and shall manage operations accordingly. Only the material lots which 
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have been tested and certified as complying with the material specification in accordance with 

the Contractor’s quality assurance system shall be incorporated in the works. 

No cover shall be placed over foundation areas until inspected and approved by the 

superintendent. Subsequent to such approval, the foundation surfaces shall be ripped (to min 

150mm deep), moisture conditioned and compacted to 95% standard MDD compaction prior to 

commencing embankment fill operations. 

Construction tolerances shall comply with the following: 

 toward the centreline  0.1 m, provided that in any 5 metre length the 

maximum variation is plus or minus 0.2 m. 

 away from the centreline  0.5 m, provided that in any 5 metre length the 

maximum variation is plus or minus 0.2 m. 

 for all specified crest levels vertical tolerance shall be + 75 mm, or - 0 mm provided that in 

any 10 metre length the maximum variation shall be 30 mm.   

 for the crest, the vertical tolerance shall be -0 mm and +50mm for the earthfill crest. 

 a settlement allowance of 1% of the embankment height shall be added to the 

embankment crest and all internal zone construction levels. 

 the minimum depth of the levee at TWL shall be finished to a zero tolerance. 

8.4.2 Materials 

Material shall be obtained on site and as directed by the Superintendent. Additional fill is 

available and shall be transported from a location within the Lockhart township at a Treasure 

Street site. 

The materials for construction of the embankments will be obtained as clean, non-organic site 

clays, imported gravel and rockfill material, and topsoil from stripping operations.  

Embankment material shall be fine grained inorganic material, free of rocks, organic matter and 

other deleterious material.  Earthfill material shall be shall be approved clayey fill of low 

permeability have the following properties: 

 Plasticity index greater than 10% 

 Greater than 25% of material passing the 0.075mm sieve 

 Greater than 45% of material passing the 4.75 mm sieve 

 Maximum particle size of 75 mm 

These properties shall be replicated in the construction of all berms. 

8.4.3 Compaction 

Materials shall be compacted in finished layers not exceeding 150 mm in thickness by the use 

of tamping foot roller or approved equivalent which provides a kneading method of compaction. 

Materials shall be placed and compacted to a minimum dry density of 95% of standard 

compaction, as determined by the Hilf compaction method (AS 1289-e7.1). The moisture 

content shall be within -2% to +2% of optimum moisture content (OMC) to produce a "moist" 

conditioning.  Care shall be exercised during lapses of construction to prevent surface drying of 

materials. Should this occur then approved corrective action shall be employed.  This action 

shall consist of either scarifying the surface, rewetting and compaction to the above standard or 

removal of the upper dry material to the satisfaction of superintendent, prior to placing 

subsequent layers.  No greater than 1% moisture conditioning shall be added 'on bank' for other 

than in-situ natural materials (not fill).  Over place fill on exposed surfaces to enable trimming to 
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a suitable compacted surface to the satisfaction of the superintendent. Each receiving layer to 

be lightly scarified prior to placing any subsequent layer. 

Routine (quality assurance testing) shall be carried out by the contractor on material taken from 

the embankment at a minimum frequency as shown below:  

 Moisture content      1 per 500 m3 ,minimum of 1 per layer 

 Field density     1 per 500 m3 ,minimum of 1 per layer 

 Compaction (standard)     1 per 500 m3 ,minimum of 1 per layer 

 Atterberg       1 per 500 m3 ,minimum of 1 per layer 

 Particle size     1 per 1000 m3 ,minimum of 1 per 

layer 

Additional quality assurance testing shall be carried out by the contractor as indicated below: 

 After more than 24 hours delay between placing of layers. 

 Prior to including any material from a new source into the permanent works. 

 Borrow material after rainstorms.  

Where testing indicates that work is outside the specified requirements, the contractor shall not 

cover the work and the contractor shall correct the area to the satisfaction of the superintendent. 

all testing shall be performed by a NATA accredited laboratory.  Notwithstanding requirements 

stated elsewhere, testing of materials from excavations or other approved borrow areas shall be 

undertaken by the contractor at a rate to ensure that the materials placed in the embankment 

meet the requirements of this specification.  

The superintendent reserves the right to carry out audit testing at any stage of the works. 

8.4.4 Dispersive Soils for use in Lockhart Government Dam Levee 

Geotechnical testing has indicated that the onsite materials are classified as dispersive with 

Emerson Class numbers of 3 or less. 

Where dispersive soils are used for levee construction, the following compaction requirements 

shall supercede those noted in Section 8.4.3 

Compaction of dispersive soil materials 

Dispersive soils can be used if appropriate measures are adopted in the construction. Such 

measures include tight control on compaction to a higher dry density, a higher compaction 

moisture and possibly the inclusion of filters to control piping erosion.  

Earthfill layers throughout the levee banks shall be spread such that the final compacted layer 

thickness is not greater than 150 mm. 

The levee banks shall be constructed to achieve a minimum dry density ratio of 95% standard 

compaction as determined by AS 1289 - Determination of the dry density/moisture content 

relation of a soil using standard compaction effort. 

If dispersive soils are incorporated in the embankment, the required minimum dry density shall 

be 98% standard compaction. 

The compaction moisture content shall be as follows: 

 Embankment: between OMC -2% and OMC + 2% 

 Dispersive soils: between OMC and OMC + 3% 
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If the required density and moisture content are not achieved, the compacted material shall be 

reworked to meet the density and moisture content requirements. If the density and moisture 

content requirements again cannot be achieved, the failed layer shall be removed at the 

Superintendent’s direction for either moisture conditioning in a borrow area before reuse or 

stockpiled if still considered unsuitable. 

If there is excessive moisture in the borrow clays, the Contractor shall undertake such works as 

necessary including ripping, working, spreading and aerating the clay to ensure a reduction in 

the moisture content to within the specified moisture tolerance. The conditioning shall be 

performed in a manner to ensure uniform moisture content throughout the clays before 

borrowing takes place. All drying back operations shall be performed within the borrow area or 

in an area designated by the Superintendent. 

Compaction of the earthfill shall be performed with a vibratory padfoot roller with a minimum 

drum static mass of five tonnes. In confined spaces or near pipes and other structures where 

large plant cannot be used, hand-operated mechanical tampers shall be employed. 

If the surface of a previously placed and compacted lift has been left for some time and has 

dried out or wetted up, the affected surface zone shall be excavated to expose compacted 

earthfill beneath that has a moisture content within the specified tolerance. 

If the contractor elects to stop placing of fill for an extended period or rainfall is expected, 

completed layers of the levee shall be sealed by rolling with rubber-tyred equipment or smooth 

drum roller and sprinkled with water if necessary. Where a smooth drum roller has been used, 

the surface of the sealed layer shall be thoroughly scarified to ensure the following layer of 

earthfill is keyed in to the previous layer to prevent laminations at the layer interfaces. 

Trafficking of the scarified surface shall only be permitted by equipment used to place the 

following layer, unless approved by the Superintendent. All regions where laminations occur, 

either between or within layers, shall be reworked to remove all laminations. 

8.4.5 Compaction Tests 

The Contractor shall arrange for and meet all costs associated with sampling and testing to 

show compliance with the specified compaction requirements. The geotechnical work shall be 

undertaken by a NATA registered laboratory, and shall include such tests to ensure 

conformance with the drawings and specifications. 

The Contract price shall include allowances for possible time delays while samples are being 

collected and tested. No additional payment will be made for any completed work requiring 

removal and/or repair as deemed by the results of any tests. 

Testing shall be performed on the basis of at least one test per 500 cubic metres of compacted 

earthfill or as directed by the Superintendent. 

The samples for testing for conformity with the compaction requirements of this specification 

shall be from random locations, as determined by the independent geotechnical sub-contractor 

or at the Superintendent’s direction. The sampling locations shall provide a representative and 

distributed sampling of each section of the embankment. The location of each sample, running 

distance and level (relative to the embankment) shall be recorded and submitted with the test 

results. 

Acceptable work is defined as when 90% of the test results achieve the minimum dry density 

ratio specified based on standard compaction to AS 1289. 

Notwithstanding the above, where test results show dry density ratios more than 2% below the 

specified density, the Contractor shall carry out such reworking to the filling as needed to 

achieve the specified values and the zone shall be retested. 
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If the quality of materials is in doubt at any time, the Superintendent may order tests to be 

carried out by the Contractor at his own expense. Where the results of such tests comply with 

this Specification, the cost will be borne by the Principal. The cost of any tests that fail to comply 

with the Specification shall be at the Contractor’s expense. 

All test results in the same form as that presented to the Contractor by the NATA registered 

testing laboratory shall be submitted to the Superintendent within 24 hours of receipt. 

8.4.6 Levee cross section and levee key  

The typical dimensions of the levee are: 

 3 m crest width with a 3% crossfall  

 4:1 (H:V) batters, 

 3 m maximum height 

 Levee key to be provided where levee height is greater than 1.5 m above natural surface 

 All batters and crests to be top dressed with 100 mm topsoil and seeded with local 

grasses 

The spillway will be of earthen construction, owing to the low velocities and flow across the 

spillway.  Spillway will be 35m long with downstream gabion mattresses for protection as shown 

on the drawings. 

Due to the size of the levee a sandy clay soil type will be suitable, providing a permeability 

better than 10-7 m/s is achieved.  Geotechnical testing has confirmed that this is the case for all 

locations sampled. There will be a need for adequate foundation preparation which will consist 

of stripping of topsoil, organic, saturated or weak material in accordance with the procedures 

outlined above.   

Only limited areas will require keying the levee into the natural soil, as shown on the plans and 

long section. 

8.4.7 Low flow pipe 

A low flow pipe positioned at the western end of the levee to allow outflow into Brookong Creek 

has been designed.  To protect against failure of the levee associated with the pipe penetration, 

the low flow trickle pipe will be concrete encased, to allow for adequate compaction around the 

pipe.  This pipe will be a DN 450mm rubber ring joint reinforced concrete pipe (class 2), with 

inlet and outlet headwalls and reno mattresses.  A pit and valve will be installed to control flows 

out of the levee, which will consist of a 900 x 900 mm RKO pit with cast iron checker plate 

lockable lid as shown on the drawings.  
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9. Pipeline and box culvert  

9.1 Scope 

The Contractor shall provide a System comprising the following equipment, fixtures, facilities 

and Works: 

 Supply and install all necessary pipework including bends, fittings and ancillary items and 

connections where appropriate. This includes the testing and cleaning of pipelines; 

 Supply and install all box culverts and headwalls 

 All required concrete construction including grouting, rendering, required fittings and 

masonry anchors; 

 Performance testing and commissioning of all equipment and systems and the provision 

of detailed documented results of the testing commissioning; 

 All other Work and Equipment necessary to complete the terms of the Contact. 

9.2 Quality 

9.2.1 Hold Points  

Hold Point 9.1 

Process Held:    Commencement of Excavation for transfer structures. 

Submission Details:  At least five (5) working days prior to the excavation of the 

transfer structures drains the Contractor shall submit to the 

Superintendent details of the proposed pipes, bedding 

material, concrete to be used demonstrating conformance of 

products to the criteria in this Specification. 

Release of Hold Point:  The Superintendent will consider the submitted documents 

prior to authorising the release of the Hold Point. 

Hold Point 9.2 

Process Held:    Placement of bedding sand 

Submission Details:   Provision of grading data for bedding sand. 

Release of Hold Point:  The Superintendent will consider the submitted documents, 

and inspect any samples, prior to authorising the release of 

the Hold Point. 

Hold Point 9.3 

Process Held:    Supply of pre-cast box and pipe culverts 

Submission Details:   Provision of concrete mix design from each supplier of 

concrete products. 

Release of Hold Point:   The Superintendent will consider the submitted documents, 

prior to authorising the release of the Hold Point. 

Hold Point 9.4 

Process Held:   Placement of Concrete in Reinforced Concrete Structures 

Submission Details:   A Certificate of compliance signed by the Contractor covering 

the installation of reinforcement (ie cover, spacing, splicing, 
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etc) and compliance of formwork in accordance with the 

Contract requirements. 

Release of Hold Point:   The Superintendent will consider the submitted documents 

and may inspect the works prior to authorising the release of 

the Hold Point. 

9.3 Materials supply 

9.3.1 Materials supplied by contractor 

The successful Contractor will be responsible for the supply of all materials required for the 

works including bedding sand, stabilised sand, gravel or any other material including pipes, box 

culverts, and pipe fittings as specified above. 

Pipe material will, unless specified otherwise, be Reinforced Concrete Pipe. 

9.3.2 General requirements of materials 

All material supplied under this specification shall be of appropriate merchantable quality and 

shall comply with: 

 accepted trade practices 

 any requirement of this specification 

 the appropriate Australian Standard 

Sample of any material proposed for use, shall if required, be submitted to Council’s 

Superintendent for approval.  Supplies shall then be delivered to the site in strict accordance 

with any approval given.  If required the Superintendent is to be advised of the source of all 

materials and every facility given to allow him to inspect their supply or manufacture at any 

stage. 

Concrete Pipe Culverts 

All pipe culverts shall be Rubber Ringed Joint (RRJ) Reinforced Concrete Class 2 and Class 4 

unless otherwise shown on plans. 

Reinforced concrete pipes shall comply with the requirements of AS 4058. Pipes shall be of the 

class detailed.  

Pipes shall be manufactured under an approved quality assurance system.  Pipes shall only be 

used if they have the necessary information clearly marked on them to identify the 

manufacturer, class of pipe, date of manufacture, batch number, pipe size and inspection 

status.  

Concrete box culverts 

All concrete box culverts shall comply with the requirements of AS 1597.1 and AS 1597.2 

9.3.3 Concrete 

Pre-mixed concrete with a minimum design strength of 20 MPa shall be used unless the 

specification requires otherwise and the Superintendent’s approval is obtained. 

9.3.4 Stabilised sand 

All stabilised sand is to be plant mixed.  The stabilised sand shall be 4 percent cement by 

volume (to suit application) and placed in accordance with the specification. 
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9.3.5 Gravel 

All gravel is to be of DGS20 quality.   

9.3.6 Stabilised gravel 

All stabilised gravel is to be of DGS20 quality.  This gravel is to be stabilised with 4 percent by 

volume of cement or lime as approved by the Superintendent and is to be site mixed.  

9.3.7 Signs, barricades, lights and other safety installations 

These materials and installation methods are to comply with the appropriate Australian 

Standard and Work Cover Authorities Installation requirements. 

9.3.8 Conformance criteria  

Materials  

 Concrete pipes and box culverts  

The Contractor's conditions of purchase of pipes and culverts shall require the provision of 

access to the manufacturer’s facilities for the Superintendent to enter the supplier's factory and 

place of testing to observe the processes of manufacture and testing.  

The Contractor shall obtain copies of test certificates for concrete pipes and box culverts from 

the manufacturer which are readily identifiable with the batch they represent.  A copy of the test 

certificates shall be provided to the Superintendent upon request.  

 Bedding  

The Contractor shall obtain a copy of the Suppliers grading tests that is indicative of the material 

supplied.  A copy of this test certificate shall be provided to the Superintendent upon request.  

The Contractor shall arrange for testing of bedding material by an independent tester with NATA 

accreditation. A copy of the test certificates shall be provided to the Superintendent upon 

request. 

 Concrete 

The Contractor shall obtain a copy from each supplier of their concrete mix design for concrete 

structures.  A copy of this certificate shall be made available to the Superintendent upon 

request. 

The Contractor shall arrange for testing of the supplied concrete by an independent tester with 

NATA accreditation. A copy of the test certificates shall be provided to the Superintendent upon 

request. 

9.4 Excavation 

9.4.1 General 

Excavation of the works shall be conducted in accordance with clause 9.4 and the following 

sections. 

9.4.2 Extent of excavation 

The ground shall be excavated and trimmed to the various depths, gradients, steps, widths, 

batters and dimensions as specified herein or shown on drawings or to such other extent as 

may be necessary to carry out the laying of the pipes normally 75 mm below the pipe or culvert 
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level.  Any variation from the dimensions as shown on the attached diagrams e.g. open-cut, 

shall be first approved by the Superintendent. 

Where roots of trees which are to be protected are encountered during trench excavation, 

mechanical excavation shall cease and hand digging shall be undertaken around the roots, 

being careful not to disturbed them.  Damage to roots during excavation shall be the sole 

responsibility of the Contractor. 

9.4.3 Extra excavation 

The Superintendent may in writing, instruct that any portion of the excavation be reduced or 

enlarged.  Such work shall be paid for as a variation at the scheduled rates. 

Payment will not be made for extra excavation other than that directed by the Superintendent in 

writing. 

9.4.4 Trench width for circular pipes 

The trench shall be excavated in such a manner as to keep the trench width to a minimum, see 

Table 2 below for desired and minimum trench width for various sizes of pipes.  NOTE:  The 

trench width is measured at the top of the pipe. 

Table 2 Trench widths 

Size of Pipe (mm) Width of Trench Max Width of Trench 

100  450  600  

150  450  600  

225  600  700  

300  750  800  

375  750 900  

450  900  1000 

525  900 1100  

600  1200  1200  

 NOTE:  If for some reason the trench width exceeds the maximum widths, the pipe shall be 

bedded, surrounded and covered to 150 mm above the obvert with 4% Cement stabilised sand.  

No extra will be paid for such work unless the trench widening was specifically requested by the 

Superintendent. 

9.4.5 Payment for excavation 

Payment for excavation will be made on the basis of the above minimum width of trench and a 

depth of 75 mm below the pipe barrel unless extra excavation has been requested by the 

Superintendent. 

9.4.6 Excavation for timbering/shoring 

Additional excavation required for installation of Timbering/Shoring shall be included in the unit 

price for that item. 

Where road crossings are achieved through open cut processes, the trench shall be shored.  If 

the Contractor prefers to bench the excavation, approval shall be obtained from the 

Superintendent before proceeding with works.  No additional monies shall be paid for benching 

or the reinstatement works associated with the benching. 
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9.5 Concrete pipe and box culvert installation 

9.5.1 Execution 

Tolerances 

Pipelines and box culverts shall be within 30 mm of design line and level at all points where 

design grade exceeds 1% and within 10 mm of line and level for grades flatter than 1%.  

No adverse grades will be permitted on any section of the pipeline.  

Concrete Pipe and Box Culvert Laying 

The following section applies to pipes and box culverts.  

The excavation shall be prepared to subgrade level and culverts laid under trench conditions. 

Unless otherwise specified, commence laying culverts at the outlet end and proceed upstream. 

Remove all foreign matter from inside and outside of culverts before laying.  

Lay and joint to the lines, grades and levels shown on the drawings.  In the case of pipe 

culverts ensure that barrels bear uniformly on the prepared bedding over their full length.  Keep 

clear of debris and obstructions as laying and jointing proceeds.  

Plug lifting holes with cement mortar or manufactured plugs before commencing backfilling.  

Refer to manufacturers recommendations for jointing techniques. 

9.5.2 Bedding and Pipe Support Material for Concrete Culverts 

Unless otherwise shown on the Contract drawings, the culverts shall be laid in trench 

conditions.  The support type and bedding and side support material described in this section is 

for trench conditions. 

The bedding for concrete culverts with Type HS3 support shall be placed to the required 

thickness of 100 mm.  

The haunch zone shall extend from the top of the bedding material up to 0.3 times the pipe 

outside diameter.  The haunch zone material shall be the same as for bedding as specified in 

9.3.8, compacted to 90% MMDD for Type H2 support and DI 70% for Type HS3 support.  

The side zone for Type HS3 support shall extend from the top of the haunch zone material up 

to 0.7 times the pipe outside diameter.  The side zone material shall comply with the grading in 

9.3.8, compacted in maximum 150 mm thick layers to 90% Modified Maximum Dry Density (as 

determined in accordance with AS1289.5.2.1) or DI 70%. 

Bedding and pipe support material shall be in accordance with AS 3725.  Unless shown on the 

drawings the pipe support type shall be Type HS3.  

Material for bedding, haunch and side zones shall consist of granular material with a Plasticity 

Index of less than 6 (AS 1289.3.3.1) and coarse particle size distribution (AS 1289.3.6.1) as 

prescribed in Table 3.  

 

 

 

Table 3 Bedding materials 

Sieve Size    Percent Passing  
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Sieve Size    Percent Passing  

 Bedding and Haunch 
Zones 

 

19.0 mm    100  

2.36 mm    50 to 100  

0.60 mm    20 to 90  

0.30 mm    10 to 60 

0.15 mm    0 to 25  

0.075 mm    0 to 10  

 Side Zone   

75 mm    100  

9.5 mm    50 to 100  

2.36 mm    30 to 100  

0.60 mm    15 to 50  

0.075 mm    0 to 25  

 

Crushed recycled building materials may be used as a bedding material and side support 

material, provided it meets the requirements of Table 3.  The Contractor shall obtain sample 

coarse particle size distributions from the manufacturer, which is representative of the material 

to be used on site and submit them to the Superintendent for approval prior to use. 

Concrete  

Concrete, reinforcement and formwork for concrete structures shall comply with the 

requirements of Section 11 of this Specification.  Minimum strength shall be 40 MPa for 

causeway slabs and 32 MPa for headwalls, wingwalls and similar structures.  

Cement Mortar  

Cement mortar shall comply with the requirements of AS 2701.  

Compaction of Backfill Material 

General 

Backfill trenches as soon as possible after the service has been laid and bedded, if possible on 

the same working day.  Place the backfill in layers  150 mm thick and compact to the density 

requirements as specified in Table 4. 

Backfill material 

Except where specified otherwise or unless directed otherwise by the Superintendent, all 

foundations, support and backfill material shall be compacted in layers not exceeding 150 mm 

compacted thickness.  Compaction of bedding shall be in accordance with AS 3725 unless 

otherwise stated. 
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Foundations and backfill material shall be compacted so that the minimum characteristic value 

of relative compaction when tested is as follows:  

Compaction Requirements 

The minimum Density Index shall be 70 for cohesionless material. 

Compaction conformance requirements for work carried out under this Clause of the 

Specification and summarised in Table 4.   

Conformance of bedding, support and filter material is conditional upon it achieving the 

specified compaction requirements.  

Table 4 Bedding and pipe support compaction requirements 

Item Compaction Requirement 

Haunch zone – not under Roads, Paths and 
Driveways (Type H2 support) 

90% Relative Density 

Haunch zone- under Roads, Paths and 
Driveways (Type HS3 support) 

Density Index of 70% 

Side zone – under Roads, Paths and Driveways 
(Type HS3 support) 

90% Modified Maximum Dry Density, or Density 
Index 70% 

Filter material Density Index of 70% non-cohesive material 

Drainage Structures  

General  

Construct headwalls, wing walls, causeway slab and other structures as detailed.  All drainage 

structures shall be constructed with an upstream and downstream headwall to suit the 

drainage structure type. 

Formwork  

Formwork shall comply with the requirements of Section 11 of this Specification.  Both internal 

and external surfaces of walls shall be formed.  However, where the depth of the structure and 

nature of the ground permit, walls may be cast without external forms provided the ground is 

undisturbed, that it is trimmed to an even vertical surface and that wall thickness is increased 

by at least 50 mm over that detailed.  No additional payment will be allowed for this alternative 

procedure.  

Backfilling  

Backfill around drainage structures as specified for the adjacent pipe trench.  

Reinforced Concrete Structures  

This shall include cast insitu structures, and slabs which require steel reinforcing.  The placed 

steel shall be inspected by the Superintendent prior to the concrete being poured.  

9.5.3 Completion 

Final Inspection  

Concrete pipes, box culverts and structures shall be flushed out and cleaned of debris, silt, etc. 

before final inspection.  Attention is drawn to the need for compliance with the Protection of the 

Environment Operations Act (1997).  
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Final acceptance is that stage when the Superintendent is satisfied that the work meets all of 

the requirements of the Contract including the requirements of the relevant Acts.  

Liaise with the Superintendent who will arrange for a final inspection when the stormwater lines 

have been checked and backfilled and lines have been flushed clean.  

Acceptance will be subject to the rectification of any defects notified by the Superintendent.  

Allow sufficient notice of readiness for inspection.  

No section of the stormwater system will be accepted until all contributing lines have been 

completed and connected as required by the documents.  
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10. Rock filled mattresses 

10.1 Scope 

This Specification sets out the requirements for the supply of materials and for the installation of 

rock filled mattresses. 

10.2 Quality 

Hold Point 10.1 

Process Held:   Placement of clean rockfill in mattresses 

Submission Details:   A sample of the rock to be utilised shall be submitted to the 

Superintendent for approval. 

Release of Hold Point:   The Superintendent will consider the submitted rock prior to 

authorising the release of the Hold Point. 

Hold Point 10.2 

Process Held:   Placement of geotextile 

Submission Details:   A sample of the geotextile to be utilised shall be submitted to 

the Superintendent for approval. 

Release of Hold Point:   The Superintendent will consider the submitted sample prior 

to authorising the release of the Hold Point. 

10.3 Materials 

10.3.1 Mattresses 

All rock mattress shall be 230 mm thick. 

Mattresses shall be flexible, woven, galvanised wire mesh boxes of dimensions as shown on 

the Drawings or approved equivalent. Where specified on the Drawings the galvanised wire 

mesh shall be coated with PVC. 

The boxes shall be divided into cells by diaphragms across the width of the unit and at not 

more than 1 m centres or as shown on the Drawings. 

Diaphragms may be formed by folding the base layer of a mattress, provided the bottom of 

each of the diaphragm halves is securely tied together so that the transmission of tensile forces 

in the mesh of the base layer is not impeded. 

Mattresses shall have a mesh size of 60 mm x 80 mm. For Mattresses less than 350 mm thick 

the minimum diameter of mesh wire shall be 2.0 mm and the minimum diameter of galvanised 

selvedge wire shall be 2.4 mm. For mattresses with thickness between 350 mm and 550 mm, 

the minimum diameter of mesh wire shall be 2.4 mm and the minimum diameter of galvanised 

selvedge wire shall be 3.0 mm. 

10.3.2 Rockfill 

Rockfill shall be dense, hard, durable and clean rock.  Samples shall be submitted to the 

Superintendent for approval prior to use. 
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10.3.3 Size 

For mattresses the minimum rock size shall be 75 mm and the maximum rock size shall be two 

thirds of the thickness of the mattress or 250 mm, whichever is the lesser. 

10.4 Installation of mattresses  

All mattresses shall be installed in accordance with the manufacturer’s instructions and 

requirements. 

10.4.1 Assembly 

Prior to assembly, the wire mesh shall be opened out flat on the ground and stretched to 

remove all kinks and bends. 

The mattresses shall be assembled individually by raising the sides, ends and diaphragms, 

ensuring that all creases are in the correct position and that the tops of all four sides and the 

diaphragms are even. If the height of the sides is different the position of the diaphragms shall 

be adjusted so that the sides hinge-up on the thicker wire woven in the mesh. 

The diaphragms are to be attached in place by twisting the short lengths of selvedge wire firmly 

over the tops of the sides. Helical wire connecting the diaphragm to the base is to be pulled out 

only enough to wire up the sides. Wiring shall be done as a continuous operation through each 

mesh in turn and securely tied off at the top. The ends of all lacing wires shall be turned to the 

inside of the mattress on completion of each lacing operation. Lacing wire must be used to lace 

up the four corners. 

In all cases, lacing shall commence by twisting the end of the lacing wire around the 

selvedge/s. It shall then pass round the two edges being joined using alternative single and 

double loops through each mesh in turn and be securely tied off at the bottom. Tightness of the 

mesh and wiring is essential at all times. 

10.4.2 Erection 

Only assembled mattress or groups of mattresses shall be positioned in the structure, each 

mattress being securely laced to the surrounding ones along the perimeter.  

When the mattress is laid on a slope steeper than 1 in 1.5 the upper edge shall be secured by 

galvanised star pickets driven a minimum of 900 mm into the ground at 1 m centres or as 

shown on the Drawings. 

10.4.3 Filling 

Mechanical filling equipment may be used providing adequate precautions are taken to protect 

any PVC coating from abrasion during filling operations. 

Filling materials shall be redistributed by hand to ensure all diaphragm compartments are fully 

filled and to produce a neat and level top surface. 

Mattress units shall be overfilled by 25-50 mm above to allow for subsequent settlement. 

10.4.4 Final Lacing 

Closing and lacing down of lids shall proceed as soon as practical after filling operations and 

certainly in the likelihood of storm flood during construction. 

Lids shall be stretched tight over the filling with suitably designed closing tools and laced down 

securely through each mesh along all edges and diaphragms. The ends of all lacing wires shall 

be turned into the mattress on completion of all lacing operations. 
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10.5 Geotextile for mattresses  

Before laying out mattresses a filter fabric shall be placed between the wire cage and the 

material being protected or retained.  The geotextile fabric to be used shall be submitted to the 

Superintendent for as a sample prior to use. 
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11. Road specification 

11.1 General 

The Contractor is to replace the road pavement and provide a new bitumen surface topping to 

road culverts as specified on the drawings, including but not limited to: 

 Lockhart / Collingullie Road 

The requirements for this work generally include:  

• Importing, spreading and compacting, a minimum of 300mm of DGB20 road base and 

compacting to 98% modified compaction at +/- 2% OMC; and  

• Placement of a wearing course.  

The Contractor is required to maintain access along each road and private access way, which 

may require the need for separate temporary access tracks. 

11.2 Quality 

11.2.1 Inspection 

The Contractor shall submit the Method Statements proposed for the earthworks and pavement 

laying operation in accordance with section 7 and section 11.3. 

11.2.2 Hold points  

Hold Point 11.1 

Process Held:   Setout of Earthworks  

Submission Details:  Provide details at least seven (7) working days prior to 

commencement of earthworks operation in any given area.  

Release of Hold Point:  The Superintendent will approve submitted documentation prior to 

authorising the release of the Hold Point. 

Hold Point 11.2  

Process Held:  Source of Select material, Clay Fill, Earth and Imported General Fill 

material if / as required 

Submission Details:  Details of source, location, quantities and type of material. A sample of 

material type is to be submitted. Test results showing conformance of 

material.  

Release of Hold Point:  The Superintendent will consider the submitted documents, prior to 

authorising the release of the Hold Point. 

Hold Point 11.3  

Process Held:  Placing fill.  

Submission Details:  Notification that topsoil has been removed and fill placed in 

accordance with the specifications. Test results showing conformance 

with compaction requirements. 

Release of Hold Point:  The Superintendent will consider the submitted documents, may 

inspect the excavated floor, may require proof rolling, and may direct 

the removal of unsuitable or poor quality material prior to authorising 

the release of the Hold Point. 
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Hold Point 11.4  

Process Held:  Replacement of each lot of unsuitable material.  

Submission Details:  Notification that unsuitable material has been removed as directed. 

Release of Hold Point:  The Superintendent will inspect the excavation and may direct 

removal of further material as unsuitable material prior to authorising 

the release of the Hold Point. 

Hold Point 11.5  

Process Held:  Final preparation of subgrade.  

Submission Details:  At least one (1) working day prior to reaching subgrade level the 

Contractor shall provide notification that subgrade level will be 

reached. 

Release of Hold Point:  The Superintendent will inspect the subgrade and the required proof 

roll and may direct removal of unsuitable material or further action 

prior to authorising the release of the Hold Point 

Hold Point 11.6  

Process Held:  Placing Select Fill and pavement material.  

Submission Details:  Level data on subgrade and CBR test results. The subgrade shall be 

proof rolled in the presence of the Principals Authorised Person.  

Release of Hold Point:  The Superintendent will consider the submitted documents, inspect 

the excavated floor and may direct the removal of unsuitable or poor 

quality material prior to authorising the release of the Hold Point 

Hold Point 11.7  

 Process Held:   Use of each type or source of select fill or granular pavement 

material. 

Submission Details:  At least three (3) working days before each granular pavement 

material is proposed for use the Contractor shall submit all test results 

demonstrating conformance of materials. 

Release of Hold Point:  The Superintendent will consider the submitted documents and may 

carry out surveillance and audit, prior to authorising the release of the 

Hold Point. Note rejection of non-confirming material submission will 

not constitute an extension of time 

Hold Point 11.8  

Process Held:   Placement of overlaying base or select material layers. 

Submission Details:  At least one (1) day before proposed overlay of base or select material 

layers the Contractor shall submit all test and survey results 

demonstrating conformance of the layer for material properties, 

compaction, level, surface trim and width. 

Release of Hold Point:  The Superintendent will consider the submitted documents and may 

carry out surveillance and audit, prior to authorising the release of the 

Hold Point. 

Hold Point 11.9  

Process Held:   Application of wearing course. 
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Submission Details:  At least 7 days before proposed placement of wearing course, the 

Contractor shall provide a mix design for review and non-rejection by 

the Superintendent, as well as details of the aggregate in accordance 

with RMS Specification R106. 

Release of Hold Point:  The Superintendent will consider the submitted documents prior to 

authorising the release of the Hold Point. 

11.2.3 Material requirements 

The following provides the minimum quality of materials to be incorporated into the works 

 DGS20 – in accordance with RMS Specification R71 

 10/14 mm two coat seal – in accordance with RMS Specification R106 

 Fill – refer to clause 7.10 

11.2.4 Testing  

The following table provides the minimum level of testing required. 

Table 5 Testing requirements 

Material 
description 

Maximum 
lot size  

Test type Test frequency 

General fill 300 m2 MC, CBR, PSD, insitu 
Compaction, LL, PI,  

1 test per 500mm or thickness or 300 
m2 or 150 m3, whichever is greater 

Subgrade 400 m3 OMC, CBR, PSD, 
insitu Compaction, LL, 
PI, 

1 test per 500mm or thickness or 300 
m2 or 150 m3, whichever is greater 

Pavement 
(subbase and 
basecourse) 

500 m2 (2 
minimum) 

MC, insitu compaction, 
CBR 

1 test per 500mm or thickness or 300 
m2 or 150 m3, whichever is greater 

11.2.5 Geometric tolerances 

The following table provides the required tolerances 

Table 6 Surface level tolerances 

Item Criteria Tolerance 

Base  Surface level:  + 50mm                        Unsealed road  

+ 10mm -0mm             Sealed road  

Thickness:  + unspecified -0 mm  

Straightness:  10mm maximum departure from 3m straightedge placed 
on the surface both parallel and perpendicular to the 
pavement centreline  

Sub base  Thickness:  + unspecified - 10mm  

Select material  Thickness  + unspecified - 20mm  

Total pavement 
layers over 
subgrade  

Thickness:  + unspecified - 10mm if select material is absent 

+ unspecified - 15mm if pavement includes select material  

Pavement width 
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Width of 
pavement  

Design centre 
line to pavement 
edge  

-50mm  + 300mm from dimensions specified  

Average  Average width from three (3) random locations to be not 
less than the dimension specified  

 

Edges abutting gutters: Within ± 5 mm of the level of the actual gutter edge. 

11.2.6 Compaction specification 

The following table provides the required tolerances 

Table 7 Compaction requirements 

Material description Compaction Test reference Moisture content 

Select Fill 95% MMDD AS1289 - 5.1.2 +/- 3% OMC 

Subgrade 95% MMDD AS1289 - 5.1.2 +/- 3% OMC 

Subbase 95% MMDD AS1289 - 5.1.2 +/- 3% OMC 

Base 98% MMDD AS1289 - 5.1.2 +/- 2% OMC 

 

11.3 Pavement construction 

11.3.1 General 

The following shall apply to construction of the road: 

 Pavement – to consist of subbase, basecourse and wearing surface 

 Subgrade – material used as foundation or underside of the pavement and typically 

consists of general fill 

 Subbase – gravel based material locate between subgrade and basecourse 

 Basecourse – gravel based material located between subbase and wearing surface 

 Wearing surface – bitumen based product applied to the top of the basecourse to extend 

the life of the road. 

11.3.2 Subgrade Preparation for Road Pavement 

Preparation  

Trim subgrade to an even surface free of loose material. The floors of cuttings shall be 

excavated, parallel to the desired grade line, which shall be at the underside of the pavement.  

All material remaining in the floor shall then be ripped or loosened to a minimum depth of 200 

mm below the designed floor level for the width of the widening. The maximum dimension of 

particles in the ripped or loosened zone shall not exceed 50 mm after re-compaction. The 

frequency test for subgrade compaction shall be as specified in Table 5. 

The Contractor shall notify the Principal’s Authorised Person 1 day before earthworks have 

progressed to a stage where the nature of subgrade material can be assessed. The Principal’s 

Authorised Person may order the removal of unsuitable material or other treatments including 

variations in pavement thickness to allow for the subgrade materials actually encountered. 
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Unsuitable Material 

Unsuitable material is that occurring below the subgrade which the Principal’s Authorised 

Person deems to be unsuitable for pavement support in its present position. 

Proof roll subgrades beneath pavement and filling on ground to determine the extent of any bad 

ground. 

Roll the exposed surface with six passes of a minimum 8 tonne deadweight roller, followed by a 

further (test roll) pass at slow speed in the presence of a geotechnical consultant or Principal’s 

Authorised Person to detect soft or compressible zones. Where encountered, soft or 

compressible soils should be excavated and backfilled with granular materials, compacted in 

layers not less than 100 mm in depth and not exceeding 200 mm in depth. 

Proof rolling the completed subgrade shall be carried out as specified in AS 3798. 

In addition to the inspections carried out by the Principal’s Authorised Person, the Contractor 

shall promptly notify the Principal’s Authorised Person of any areas of the earthworks, which 

rut excessively, yield or show signs of distress or instability. 

Such material shall be excavated to the extent and disposed of as directed by the Principal’s 

Authorised Person. Material removed as unsuitable shall be disposed of as Spoil in 

accordance with section 6.3.4 of this Specification. 

The unsuitable material that has been removed shall be replaced with material specified in 

accordance with section 6.3.4 of this Specification, and shall be placed and compacted in 

accordance with Table 7, section 11.3 of this Specification. 

The Contractor is to notify the Principal’s Authorised Person that unsuitable material has been 

removed as directed. The Principal’s Authorised Person may direct removal of further material 

as unsuitable material.  

All costs associated with reworking or replacing any material that has become unsuitable 

because of inappropriate construction activities shall be borne by the Contractor. 

Subgrades affected by moisture 

Where the subgrade is unable to support construction equipment, or it is not possible to 

compact the overlying pavement because of high subgrade moisture content, perform one or 

more of the following: 

 Allow the subgrade to dry until it will support equipment and allow compaction. 

 Scarify the subgrade to a depth of 150 mm, work as necessary to accelerate drying, and 

recompact when the moisture content approximates the optimum. 

 Excavate the wet material and remove to Spoil, and backfill excavated areas. 

Fill 

 All fill and backfill material shall be reviewed by the Principal’s Authorised Person prior to 

placing in the Works. Details of the fill source, location, quantities, type of material and 

test results showing conformance of material is to be submitted prior to placing in the 

Works. All fill shall be inorganic and non-perishable material. 

 All imported fill is to be certified by an independent NATA registered laboratory to be free 

of contaminants. 

Draining depressions 

Grade depressions to drain to the edge of the formation. 
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Unsuitable material 

Remove roots, boulders, silt, organic matter and other unsuitable materials. 

Backfilling 

Replace over-excavation, including excavation for grub holes and removal of wet or unsuitable 

material, with imported fill material as approved by the Principal’s Authorised Person. 

Compaction 

Equipment shall be properly weighted and sufficient passes shall be made to attain the 

compaction specified.  A minimum of 4 passes of the equipment shall be carried out to achieve 

the compaction specified unless otherwise directed by the Principal’s Authorised Person.  

Inundation or flooding shall not be used as a method of compaction, or for any other reasons. 

At the completion of each day's work and at any time during a shift when a delay to work 

appears imminent on account of rain, all fill deposited shall be spread, graded and lightly rolled 

to form a surface sufficiently dense and shaped to shed the rain to drains.  Upon resumption of 

work, those areas which have not been fully compacted shall be ripped for their full depth, 

bladed to shape and processed as newly deposited fill. 

Density 

Compaction conformance requirements for work carried out under this section of the 

Specification are itemised in Table 3.  

Moisture content 

Adjust the moisture content of fill at the time of compaction within the range specified in Table 

7 as appropriate, in order to achieve the required density. 

Protection measures should be considered to prevent drying of the filling if left for extended 

period of time prior to pavement construction. 

Proof rolling 

Proof roll subgrades beneath pavement and filling on ground to determine the extent of any bad 

ground. 

Roll the exposed surface with six passes of a minimum 8 tonne deadweight roller, followed by a 

further (test roll) pass at slow speed in the presence of a geotechnical consultant or Principal’s 

Authorised Person to detect soft or compressible zones. Where encountered, soft or 

compressible soils should be excavated and backfilled with granular materials, compacted in 

layers. 

Proof rolling the completed subgrade shall be carried out as specified in AS 3798 and RMS Test 

Method T198. 

11.3.3 Base Course 

A minimum 300 mm of road base is to be placed over the full width of the road as follows: 

 All base course materials shall comply with NSW RMS QA Specification 3051 “Granular 

Base and Subbase materials for surfaced road pavements” and conforming to DGS20 

standard. 

 The base course shall be spread and compacted in layers not exceeding 150mm 

compacted thickness.  
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 Any sub base course layers shall be spread and compacted in layers not exceeding 

150mm compacted thickness. 

 The whole of the base course shall be compacted to a minimum compaction of 98% 

modified compaction (AS1289 - 5.1.2) at +/- 2% OMC. 

 The base course surface should not deviate from a 3m straight edge, laid in any direction, 

by more than 15mm. 

 The whole of the base course should be proof rolled using a 3 point roller of minimum 8 

tonnes mass to ensure uniformity. The proof rolling is to be witnessed and approved by 

the Principal’s Authorised Person. 

 The DGS placed shall meet an accuracy of +20mm, – 0mm from the design surface. 

All base course preparation must be inspected by the Principal’s Authorised Person prior to 

sealing. 

The Contractor shall provide all calculations, survey information and delivery dockets to 

demonstrate to the Principal’s Authorised Person that 300 mm compacted thickness has been 

placed upon completion. 

Proof rolling the completed basecourse shall be carried out as specified in AS 3798 and RMS 

Test Method T198. The whole of sub base surface shall be proof rolled using a 3 point roller of 

minimum 8 tonnes mass to ensure uniformity. There shall be no visible deflection under proof 

rolling. The proof rolling is to be witnessed by the Principal’s Authorised Person. 

11.3.4 Compaction and Finishing  

 Base material shall be not less than 300 mm in compacted thickness.  Where a course of 

a particular material is composed of several layers they shall be of approximately equal 

thickness within these limits.  

 During compaction, the moisture content of pavement materials shall be maintained in the 

range specified for delivery. Water spraying equipment used for this purpose shall be 

capable of uniformly distributing water in controlled quantities over uniform widths.  

 On sections of pavement with one-way cross fall, compaction shall begin at the low side 

of the pavement and progress to the high side.  

Surfaces of base material (i.e. surfaces to receive a bituminous surfacing) shall be constructed 

slightly higher than the specified levels and cut to profile by grader or trimming machine towards 

the end of the compaction process. Rolling shall then continue to produce the specified density 

and a tight, even surface without loose stones or a slurry of fines. Cuttings from the surface may 

be used to a maximum depth of 50 mm in the bottoms of adjoining layers of base material 

subject to non-contamination by other materials. 

11.4 Spray seal 

11.4.1 General 

The works covered by this Section of the Specification comprise the construction of flexible 

pavements comprising select fill and granular base and a bituminous seal to the extent defined 

in the Drawings and Specification. 

The Contractor shall undertake all inspection and testing necessary to demonstrate that the 

quality requirements of this Specification have been achieved. 
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Spray seal shall consist of a 2 coat seal using precoated 10/14 mm stone as shown on the 

drawings. The Contractor is to engage a company experienced in provision of bitumen surfacing 

to undertake the sealing works. 

A seal design shall be presented to the Authorised Person 7 days before works are 

programmed to commence for sealing, for approval.   

11.4.2 Spray seal wearing surface 

The Contractor must comply with RMSQA Specification R106 – Sprayed Bituminous Surfacing 

11.4.3 Quality 

The Contractor shall submit details of each material proposed for use in the pavement 

including:  

 Aggregates - source, geological type, nominated average least dimension (ALD) 

 Pre-coating agent and bitumen adhesion agent - types and proportions 

 Bitumen - refinery source 

 Cutback bitumen - refinery source of bitumen, source of cutter 

 Cutter Oil / Flux Oil - type and source 

11.4.4 Materials 

Primer binder must be medium cutback bitumen to AS 2157 containing no fluxing oil.  Use 

Bitumen to AS 2008, Class 170 with approximately 15% cutter (AMC4 Primer Seal).  The 

Superintendent may direct that the grade of primer binder be varied to suit the prepared 

surface and weather conditions. 

Cover aggregate must be nominal 14 mm, 10 mm and 7 mm size aggregate to AS 2758.2, as 

specified on the plans. 

Sealing Aggregates must be precoated.  Use precoating agents which have been approved 

after satisfactory performance in plate stripping tests with the specified binder and aggregate.  

Apply precoating agent thinly and evenly.  Do not use precoated aggregate containing moisture 

until the moisture has evaporated and the precoating agent has adhered efficiently. 

11.4.5 Application rates 

The application rates to be applied by the Contractor shall be submitted to the Superintendent 

for approval prior to sealing works commencing. 

11.4.6 Spraying 

Construction trials 

Prior to undertaking any spray seal or prime coat works: 

 Supply and spray 500 litres of the primer applied design application rate by the Contractor 

on an area of the Works agreed with the Superintendent. The Contractor shall give the 

Superintendent 48 hours notice of the intention to conduct a trial. 

 Construction trials of Sprayed bitumen shall be undertaken to demonstrate the capacity of 

the Contractors plant and personnel in accordance with this Specification.  The test 

sections shall be of a width equal to the proposed spray bar width for the general 

application and not less than 50 metres long. 
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These tests shall form witness points.  Non-conforming works shall be removed by the 

Contractor at its own cost and work rectified as directed by the Superintendent.  

Construction works 

Immediately prior to spraying sweep the finished base surface with suitable power brooms (or 

by hand methods where inaccessible to the power equipment) to remove loose and foreign 

material including dust, debris, and the like, and until a mosaic of well embedded stone shows 

on the surface.  Keep traffic off the cleaned surface. 

All spraying activities shall comply with RMS QA 106 and shall be carried out in the presence 

of the Superintendent, in dry and reasonably calm weather.  

Spraying equipment shall comply with the requirements of the NAASRA 'Specification for 

Performance Requirements for Mechanical Sprayers of Bituminous Materials'.  Unless 

otherwise permitted the sprayer shall have a minimum tank capacity of 2000 litres and end 

nozzles fitted at each end of spray bars. 

The spraying temperature for the primer must be in the range 35-550C. 

Subject to approval, areas not accessible to the mechanical sprayer may be sprayed by hand 

spray equipment attached to the sprayer. 

Use adequate means to protect adjacent surfaces, such as kerb and guttering during spraying.  

Place drip trays under spray bars when the sprayer is stationary.  Clean bituminous materials 

from adjacent surfaces or, if this is not possible, replace and make good the surface without 

extra charge. 

11.4.7 Placing cover aggregate 

Immediately after the binder or primer-binder has been sprayed, cover the specified aggregate, 

in a dry state, using a suitable spreader. 

Immediately after spreading, roll cover aggregate in accordance with RMS QA Specification 

R106.  Discontinue steel rolling if aggregate shows signs of breaking down. 

Immediately after spreading and after steel rolling, roll the area with a pneumatic-tyred roller of 

minimum mass 7 t and with tyre pressures adjustable in the range 550 kPa to 700 kPa, at a 

minimum rate of 4 roller hours per 4500 L of binder or primer-binder sprayed, and as follows: 

 The whole of the area shall receive at least one roller pass within two minutes of 

covering; 

 After an initial slow pass by the pneumatic-tyred roller, increase the speed of rolling to the 

maximum practicable for the area being sealed; 

 Complete at least 25% of the rolling within 2 hours of covering, 50% within 24 hours of 

covering, and the whole within 3 days of covering; 

 Carry out rolling during daylight hours. 

At the time of rolling, remove excess aggregate and/or apply additional aggregate as required.  

Drag broom the surface until it is uniformly covered with aggregate thoroughly embedded in the 

binder. 

When the aggregate has been evenly spread and embedded, remove any loose particles 

remaining on the pavement. 

Prior to commencement for use, the contractor shall assess the number of loose aggregate 

particles per square metre in accordance with RMS Test Method T277.  The number of loose 
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aggregates must not exceed the values provided in Annexure R106/A of RMS specification 

R106. 

11.4.8 Delivery 

Delivery shall only be made during the hours approved by the Superintendent.  Bitumen 

delivered to the site which does not comply with the Specification shall be removed from the 

site at the Contractor's expense. 

Delivery dockets 

 Delivery dockets shall show: 
 

a. Name of supplier and location of plant 

b. Docket number 

c. Name of user 

d. Project name and location (or contract number) 

e. Registered number or fleet number of the vehicle 

f. Date and time of loading 

g. Class of bitumen, and proprietary name of bitumen 

Documentation showing the seal design shall be provided to the Superintendent prior to 

commencement of any spray sealing works. 

The Contractor shall make delivery dockets available for inspection on request by the 

Superintendent. 

11.4.9 Maintenance 

The Contractor shall maintain the prime coat until the pavement surfacing course is applied, by 

protecting the prime coat from any damage which will affect the continuity of the coat, and 

repairing any breaks or defects in the coats when they appear. At the completion of priming 

operations, all areas utilised by the Contractor during the Work, shall be cleaned of spilt primer 

and/or other materials which may constitute contamination of the area, and remove same from 

the site. Maintenance shall be carried out by the Contractor at no additional cost to the Principal. 

11.4.10 Tolerances 

The Contractor must comply with RMSQA Specification R106 – Sprayed Bituminous Surfacing 

11.4.11 Completion 

Unless otherwise specified, the pavement shall not be opened to traffic other than construction 

traffic, until the spray seal surfacing has been completed. 

11.5 Signs, Guard rail, Guideposts and Markings 

The Contractor is to determine guide post, sign-posting and line marking requirements and 

speed limits for different sections of the road and provide a proposed signage and line marking 

plan within the TMP to the Principal’s Authorised Person for review. 

The Contractor shall install or adjust signs and support structures for regulatory, warning and 

guide signs, proprietary street Name and existing signs as required and in accordance with 

RMS QA specification R143 ‘Signposting’. 

Install guide posts as required in accordance with RMS QA specification R131 “Guide Posts”. 
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Install pavement marking as required in accordance with RMS QA specifications R141, R142, 

and R145. 

All guard rail must be acquired from a recognised supplier of approved safety barrier  products 

and installed in accordance with RMS QA specification R132 ‘Safety Barrier Systems’. 
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12. Insitu concrete 

12.1 General 

12.1.1 Scope 

The extent of the concrete work shall include but not be limited to the following: 

 Supplying and placing of all concrete. 

 Sampling and testing of concrete and its components and reporting to the 

Superintendent. 

 Finishing of all concrete surfaces. 

 Curing and protecting of all concrete. 

REQUIREMENT:  All footpaths, kerbs, channels and drainage structures including pits, 

manholes, headwalls, etc. shall comply with the requirements of Lockhart Shire Council and 

match neatly with existing structures. 

12.1.2 Responsibility 

The Contractor shall be wholly responsible for carrying out all concrete works in accordance 

with the requirements of this specification and the associated contract documents. 

The Contractor shall employ on the Site an experienced supervisor in concrete construction, 

whose major responsibility shall be the supervision of the concrete work.  The Contractor shall 

also employ a certified structural engineer for checking and certifying on site works undertaken 

by subcontractors, such as footings, slabs, walls and floors.  In addition, the Superintendents 

structural engineer will undertake limited additional site inspections where allowed for in their 

contract. 

Before any concrete work is commenced under the Contract the Contractor shall submit to the 

Superintendent the name of the supervisor concreter proposed to be employed on the Works 

together with details of the supervisor’s previous experience for consideration by the 

Superintendent.   

Before the appointment of the supervisor concreter, which shall be subject to approval by the 

Superintendent, the supervisor may be required to attend the site for an interview by the 

Superintendent.  This member of the Contractor’s staff is required as a key person, and only 

persons of the highest competence and integrity will be considered for the position. 

The supervisor shall be in attendance when the Superintendent inspects the work prior to 

concreting, and shall organise and direct the placing, compacting and finishing of the concrete.  

The supervisor shall be in continuous attendance throughout the operations of placing, 

compacting and finishing of the concrete. 

Before construction commences the Superintendent will nominate to the Contractor those 

elements that the Superintendent considers to be critical and no concrete shall be placed in 

those elements except in the presence of the Superintendent. 

The Contractor shall keep on the Site and have available for inspection by the Superintendent 

at any time a log book in which is recorded the following information regarding each placement 

of concrete: 

 Date of placing concrete; 

 Portion of the work constructed; 
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 Specified grade of concrete and source; 

 Slump measurements taken; 

 Volume of concrete placed; and 

 Test cylinders made. 

12.1.3 Adjoining elements 

Requirement: Obtain the requirements for adjoining elements to be fixed to or supported on the 

concrete and provide for the required fixings. Where applicable provide for temporary support 

of the adjoining elements during construction of the concrete. 

12.1.4 Samples and test 

The Contractor shall allow in his price for the taking and testing of all samples and tests 

specified in this specification. 

12.1.5 Acceptance and rejection 

The concrete work shall be accepted or rejected in accordance with the requirements of 

Section 2 of this specification. 

12.1.6 Construction procedure 

The Contractor is responsible for his construction procedures and must ensure that no part of 

the structure is overstressed as a result of this procedure or as a result of the construction 

loads, which are applied.  This Contractor shall provide calculations or structural certification by 

the Contractor’s structural engineer for examination by the Superintendent if requested to 

justify the adequacy of the structure to sustain any loads and/or procedures, which he may 

intend to impose. 

12.2 Quality 

12.2.1 Inspection 

The Contractor shall allow for and give 48 hours’ notice of all inspections required by the 

Superintendent. 

The Superintendent may require inspection of all formwork and reinforcement of each concrete 

placement before any concrete is placed in that section of the Works. 

The Contractor shall submit to the Superintendent a concrete placing schedule, which shall be 

revised on a weekly basis, to enable the Superintendent inspection program to be planned. 

All formwork, reinforcement, reinforcement supports, cores, holding down bolts, conduits and 

the like shall be in position before concrete is placed in any section of the Works. 

Prior to an inspection by the Superintendent and in any case, the Contractor’s inspector shall 

carry out a detailed check of the work, making any corrections found necessary for the work to 

be in accordance with the Drawings and the Specification.  

The supervisor concreter shall be present and shall assist with any inspections carried out by 

the Superintendent.  No other personnel shall be present during the inspection. 

When the works is correct and clean the Superintendent will give written approval for the 

concrete to be placed.  The work shall be maintained in a clean and satisfactory condition until 

concreting is under way. 
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The Contractor shall permit and arrange for access to all areas of the works or suppliers' plant 

to enable the Superintendent to carry out all necessary inspections. 

The Contract shall give sufficient notice so that inspection may be made of the following: 

Witness Point 12.1 

Process Held:    Base or subgrade before covering  

Submission Details:   At least three (3) working days before the base or subgrade is 

to be covered the Superintendent is to be provided the 

opportunity to inspect the works. 

Release of Hold Point:   The Superintendent will consider the submitted documents 

and may carry out surveillance and audit, prior to authorising 

the release of the Witness Point 

Hold Point 12.2 

Process Held:    Placement of membrane system or film underlay installed on 

the base  

Submission Details:   Following placement of the membrane system or film 

underlay on the base, the Superintendent will inspect the 

works for compliance against the specification and drawings. 

Release of Hold Point:   The Superintendent will consider the submitted documents 

and may carry out surveillance and audit, prior to authorising 

the release of the Hold Point 

Witness Point 12.3 

Process Held:   Completed formwork, and reinforcement, expansion joints 

and embedments fixed in place 

Submission Details:   Following placement of the Completed formwork, and 

reinforcement, expansion joints and embedments the 

Superintendent will inspect the works for compliance against 

the specification and drawings. 

Release of Witness Point:  The Superintendent will consider the submitted documents 

and may carry out surveillance and audit, prior to authorising 

the release of the Witness Point 

Witness Point 12.4 

Process Held:    Commencement of concrete placing  

Submission Details:   At least three (3) working days before the base or subgrade is 

to be covered the Superintendent is to be provided the 

opportunity to inspect the works and the concrete placement. 

Release of Witness Point:  The Superintendent will consider the submitted documents 

and may carry out surveillance and audit, prior to authorising 

the release of the Witness Point 

Rejection 

Rejected concrete is to be removed from the site and disposed of at the supplier’s or 

Contractor’s expense. 
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12.2.2 Construction proposals 

Requirement: Submit proposals for mixing, placing, finishing and curing concrete including the 

following: 

 Ready mixed concrete supplier. 

 Alternative source of supply in the event of breakdown of ready mixed supply. 

 Handling, placing, compaction and finishing methods and equipment. 

 Temperature control methods. 

 Curing and protection methods. 

 Target strength, slump and proposed mix for each type and grade of concrete. 

12.2.3 Material tests 

Table 8 Material tests schedule  

Material Test Method Test Frequency 

Cement As in AS 3972 for each type of cement used Autoclave 
Expansion ASTM-C151-71 

 

Blended 
Cement 

As in AS 3972  

Fly Ash As in AS 3583  

Admixtures As in AS 1478 for each type of admixture  

Coarse 
Aggregate 

Sieve analysis as in sections 11 and 12 of AS 1141 Each 300 m3 

 Bulk density and water absorption Section 6 Particle 
Shape, Section 14, the L.A. Abrasion Test Section 23, the 
Sulphate Soundless Test Section 24 (AS 1141) 

Each 300 m3 

 The Potential Reactivity Section 39 (AS 1141) Each 300 m3 

Fine Aggregate Sieve Analysis Sections 11 and 12, Friable Particles 
Section 32, Organic Impurities Section 34 (AS 1141) 

Each 300 m3 

Ready Mixed 
Concrete 

As in Section 7 of AS 1379  

 

Certificates 

Prior to the supply of concrete to the project, the Contractor shall, upon the request of the 

Superintendent, supply copies of NATA endorsed test certificates covering the relevant tests 

from the current Australian Standards. 

The test results shall relate either to material already stockpiled for the project or to the most 

recent production materials from the source and of the quality intended to be supplied to the 

project.  During the course of the project additional test certificates shall be supplied at the 

frequency listed in the schedule above and (Frequency of Sampling) of each source of supply. 

12.3 Concrete testing 

Dissemination of production information: If concrete is manufactured off site, register the 

project in accordance with AS 1379 clause 6.4.3. 
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12.3.1 Concrete tests 

Concrete testing methods 

Sampling and testing: To AS 1012. Sample the concrete on site. 

Test authority: NATA registered laboratory and personnel. 

Test records 

Records and reports: For each required test maintain the records and reports of test results 

required by AS 1012. Submit a copy of each test report. 

Dissemination of production information: Register the project in accordance with AS 1379 

clause B6.4 and submit copies of the reports.   

12.3.2 Control tests 

Carry out control tests in accordance with AS 3600, Clause 19.6.2.8 where it is intended that 

removal of formwork will occur before the time recommended in achieving the specified 

concrete strength. 

Acceptance criteria: 

 Average strength of all samples must exceed the required value. 

 Strength of any one sample must be at least 0.85 of the required value. 

Where concrete is liable to rejection, the costs of any further checking or testing that may be 

permitted by the Superintendent shall be borne by the Contractor. 

Project assessment, as described in AS 1379 shall apply to all concrete supply, except where 

modified by this specification, and samples and specimens shall be taken at the site. 

The Contractor shall assess the number of test samples required for the particular program 

envisaged, based on the specified frequency and shall provide suitable storage space for the 

sole purpose of storing test specimens. 

No extra payment will be considered for additional test samples made necessary by changes in 

the Contractor’s program, unless such changes result from an alteration to the Superintendent 

requirements. 

12.3.3 Performance tests 

Sample, test, and assess concrete for compliance with the specified quality parameters to AS 

1379 Section 5. 

12.3.4 Acceptance criteria 

General 

Concrete shall be deemed to comply with the performance requirements if the required 

properties, tested by the methods specified, meet the corresponding acceptance criteria. When 

the concrete fails to satisfy this criteria it will be liable to rejection. 

Where concrete already placed is classed as defective and liable to rejection, the criteria for 

rejection shall be as set out in AS 3600 and / or specified herein. 

The Superintendent may permit concrete, which is liable to rejection to be retained on the 

following basis 

 An appraisal of the statistical information related to the concrete strength 
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 A structural investigation 

 Additional tests (such as outlined in Appendix B of AS 3600). 

 Approved remedial work. 

The costs of this further checking, testing or remedial work shall be borne by the Contractor. 

Concrete classed defective and rejected by the Superintendent shall be removed from the work 

and, together with any other work subsequently erected thereon, shall be replaced at the 

Contractor’s expense with concrete complying with the Specification. 

Characteristic Compression Strength f’C and Characteristic Flexural Strength F’CF, F’CT 

The concrete shall be deemed to comply with the strength requirements of this specification if 

its characteristic strength complies with AS 1379. 

Slump 

The slump shall be deemed to comply if it lies within the specified tolerances.  Concrete found 

to have slump outside these tolerances, shall be removed from the site. Under no 

circumstances shall water be added to the concrete mix after the batch has left the batching 

plant. Under no circumstances is the total amount of water added to exceed the designed 

volume of water for the mix to achieve required properties. 

Drying Shrinkage 

The criterion for compliance with the drying shrinkage requirements of this specification shall 

be that the average test result for drying shrinkage of the three specimens shall not exceed the 

specified value. 

Testing of Hardened Concrete 

Should any concrete in completed work be liable to rejection, the Contractor may submit 

specimens cored from the work for testing.  The number and dimensions of the specimens, 

and the location from which they are cut shall be subject to the approval of the Superintendent, 

and the specimens shall be delivered to the Superintendent to conduct tests in such a manner 

as the Superintendent may select. 

The Superintendent will then consider the test results and other information and shall 

determine whether the strength of the specimens cut from the work and adjusted for the age 

and dimensions of the specimens is to be taken as the actual strength of the concrete for 

acceptance purposes. 

The whole cost of cutting specimens from the completed work, testing and restoration shall be 

borne by the Contractor.  

Nothing in the foregoing shall in any way relieve the Contractor’s contractual responsibilities.  

The Contractor shall indemnify the Superintendent against any damages resulting from the 

quality of the concrete being below that specified. 

Should the Contractor seek to vary any requirement of the Specification and should the 

Superintendent approval be subject to additional sampling and testing at other than 28 days 

the cost of such additional sampling and testing shall be borne by the Contractor. 

The Contractor shall, upon request by the Superintendent, supply and deliver to a testing 

laboratory nominated by the Superintendent suitable samples of any or all materials proposed 

to be used in the manufacturing of the concrete, including reinforcement and shall allow for all 

costs and charges associated therewith.  The testing of these materials for compliance with the 

Specification will be carried out without cost the Contractor. 
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The design and testing of trial mixes of proposed concrete mix designs, the routine testing of 

field test cylinders as required by AS 3600 and AS 1379, slump tests, and testing required 

because of changes in materials or proportions of the mix requested by the Contractor, as well 

as any additional testing occasioned by failure to meet the Specification requirements, shall be 

carried out at the Contractor’s expense. 

Other Rejection Criteria 

Hardened concrete shall also be liable to rejection if any of the following defects occur: 

 It does not comply with AS 3600 Clause 19.1.7.2 or other requirements as specified in 

this Specification. 

 A construction joint has been made at a location or in a manner not in accordance with 

the specification. 

 The construction tolerances have not been met. 

 The reinforcing steel has been displaced from its correct location. 

 Waterstops, inserts and other items embedded in concrete have been displaced from 

their correct position. 

 The placed concrete has not been adequately cured. 

 The required surface finish has not been achieved. 

 The concrete work can be shown to be otherwise defective. 

 Where concrete already placed is classed as defective and liable to rejection, the criteria 

for rejection shall be as set out in AS 3600 and / or specified herein. 

 Concrete classed defective and rejected by the Superintendent shall be removed from the 

work and, together with any other work subsequently erected thereon, shall be replaced 

at the Contractor’s expense with concrete complying with the Specification. 

12.3.5 Frequency of sampling 

As project assessment has been specified, spread the site sampling evenly throughout the 

pour. The following minimum requirements shall apply: 

Table 9 Frequency of sampling 

No. of Batches Supplied to the Project Per Day No. of Samples to be Taken 

1 1 

2-5 2 

6-10 3 

11-20 4 

For each addition 10 1 additional sample 

For concrete in columns, bearing walls, and footings this frequency shall be one sample per 

batch. 

At least three specimens shall be taken for a sample to represent a particular property and they 

shall be prepared and cured in accordance with the relevant section of AS 1012. 

Records shall be kept and submitted of all aspects of the Project Assessment Testing. These 

records shall provide the full history of sampling and testing of all specimens and shall accord 

with Rule 1.10 of AS1012 Part 8. 

For Characteristic Compressive Strength f’, and Characteristic Flexural Strength F’cf, F’ct at 28 

days - at least three specimens 300 mm high and 150 mm diameter for each test shall be 
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made concurrently from each of the samples required and these shall be taken and tested in 

accordance with the relevant part of AS1012. 

Slump Tests 

Sample and test to AS 1379 clause 3.1 and Section 7. 

Drying Shrinkage 

Three specimens shall be taken in accordance with AS1012, Part 1. The assessment of drying 

shrinkage shall be on the basis of the average of the three test results. The concrete of the 

same specimen shall be tested every three months during the course of the project or for every 

300 cubic metre placed. The criterion of compliance shall be as specified in this specification. 

Test Results 

NATA Test Certificates, or facsimile copies of these, shall be forwarded to the Superintendent 

immediately they are available.  The results of these tests shall also be kept in tabulated form 

on the site. 

12.4 Concrete materials 

12.4.1 Concrete materials generally 

All concrete shall be to the requirements of AS3600 clause 19.1 unless noted otherwise in this 

specification. 

Concrete shall be made with Portland cement or Blended cement, fine aggregate, coarse 

aggregate, water and any admixtures that may be specified or approved. 

All concrete shall be of concrete class N32 unless noted otherwise on the structural drawings. 

Concrete for various concrete elements of the structure shall be either specified by 

performance, or by prescription, or by performance together with a requirement for a certain 

type of cement binder and water-cement ratio.  All material used shall satisfy the relevant 

Australian Standards listed above in addition to the requirements of this specification. 

If requested, submit details of all concrete and obtain approval from the Superintendent before 

commencement of work. 

Restrictions on chemical content in concrete shall be to AS 3600 clause 4.9. 

For surfaces in a bagged cement finish, cement more than 6 months old shall not be used. 

12.4.2 Quality control 

During the course of construction, both the concrete materials and mixed concrete shall be 

regularly tested to ensure ongoing conformity with the requirements of this Specification.   

All concrete shall be supplied by manufacturers with a quality management system in place to at 

least the requirements of AS 1379. 

The Contractor shall register the project with the manufacturer to receive production 

assessment information.  The Contractor shall review and ensure that the production 

assessment results comply with the acceptance criteria of AS 1379 and AS 3600 and shall 

immediately pass the results with his comments on to the Superintendent. 

Unless noted otherwise, all concrete delivered to the site shall be subject to project assessment 

for slump, compressive strength and any other tests specified. 
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The Contractor shall nominate a Concrete Delivery Supervisor who shall be a suitably 

experienced person to the approval of the Superintendent, to monitor the delivery and placing of 

the concrete for each pour on the project who shall prepare a daily report on all concrete 

placed.  This report shall contain the concrete element or part of works for which the concrete 

was ordered, the serial numbers of the identification certificates of each batch, the amount of 

water added at the plant and the maximum amount permitted to be added at the site, the 

amount of water, if any, added prior to commencement of discharge on site and the project 

assessment carried out during the day.  The report should record where each batch was placed 

on the project, the method of placement and the climatic conditions during the pour.  For each 

batch, supply a docket listing the information required by AS1379 Clause 1.7.3. 

A copy of these daily reports shall be available for inspection by the Superintendent. 

The Contractor shall arrange, undertake and report on all testing.  Tests conducted off the Site 

shall be undertaken by NATA registered laboratories.  Tests conducted on Site shall be 

undertaken by a concrete testing technician who is experienced in the sampling and testing 

required to the satisfaction of the Superintendent. 

For concrete materials, tests and certification shall be undertaken if requested by the 

Superintendent, all in accordance with the relevant Australian Standards. 

If any material is found to be unsatisfactory, the Contractor shall undertake any such additional 

tests that the Superintendent may direct.  On the basis of the test results, a part or a whole of 

the batch represented by the tests may be rejected.  If tests indicate a consistent failure to 

comply with the requirements of the spec, the Superintendent may direct the Contractor to 

seek alternative sources of materials and to undertake further acceptance testing. 

Where more than one mixing plant is used, sampling shall be undertaken so as to ensure that 

each plant is adequately represented. 

If any tests indicate a divergence from the requirements of the Specification, the 

Superintendent may direct the Contractor to re-appraise his mixing procedures and / or 

materials.  If tests indicate a consistent failure to comply with the requirements of the 

Specification, the Superintendent may direct the Contractor to cease concreting until the cause 

of the problem is ascertained and rectified. 

12.4.3 Ready mix supply 

Unless otherwise approved by the Superintendent all concrete used in the Works shall be 

ready-mixed concrete obtained from an approved central batching / mixing plant. 

Ready-mixed concrete shall be supplied in accordance AS.1379, except where modified by this 

specification. 

The Superintendent may withhold approval of any supplier until the Superintendent is satisfied 

that the supplier can provide adequate quantities of concrete complying with the requirements 

of the Specification. 

The supplier of ready-mix concrete shall be approved by the Superintendent prior to the 

commencement of the works.  Ready-mixed concrete shall be delivered in agitating trucks. 

The Contractor shall ensure that the supplier of ready-mix concrete will permit inspection of the 

plant and material; and, if so require, will permit the taking of samples for testing purposes. 

The Contractor shall advise the ready-mixed concrete supplier of all requirements of this 

specification and shall require that each batch of ready-mixed concrete be accompanied by an 

identification certificate in accordance with AS 1379 and containing the following additional 

information: 
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If a special class performance concrete, details of the specified performance and the type of 

cement binder. 

If a special class prescription concrete, details of the mix and additives and the type of cement 

binder. 

If requested by the Superintendent, the manufacturer is to provide figures for the weight of 

cement binder and the designed volume of water required for the mix to reach its required 

properties for each supplied mix. 

These identification certificates shall be retained by the Contractor as a record of all ready-mix 

concrete delivered and this information shall be available to the Superintendent on request 

including records of where each batch was placed in the works.  The Contractor should record 

any addition of water made at the site together with the name of the Concrete Delivery 

Supervisor. 

Ready mixed concrete shall be delivered to the Site in trucks of the revolving drum type and 

the use of non-agitating equipment for this purpose will not be permitted.  Concrete shall be 

agitated in transit between the central batching / mixing plant and the Site. 

Water shall not be added to the mix during delivery or after sampling at the Site without the 

approval of the Superintendent.  The correct amount of water shall be determined with due 

regard to variables such as transit time, air temperature and the like. 

The method of placement of the concrete by the Contractor must be nominated to the concrete 

manufacturer in order that the mix can be designed to be placed with the properties under the 

performance requirements of this specification. 

The concrete supplier shall inform the Contractor of any changes in the concrete mix likely to 

affect the performance of the concrete in the plastic or hardened state. 

For the continuous placing of concrete involving the use of moving forms or placing by pump, 

the Contractor shall obtain from the supplier a guarantee in writing to deliver concrete to the 

Site at a rate and in sufficient quantity to ensure the uninterrupted placing of the concrete. 

During the period of the continuous placing, the concrete supplier shall use one plant to batch 

and deliver the concrete and shall have available a second plant which can be used 

immediately in the event of a breakdown of the first plant.  The concrete supplier shall ensure 

that at least one delivery truck is available as a stand-by at all times. 

The Contractor shall obtain from the concrete supplier and submit to the Superintendent full 

details in writing of the methods proposed to be adopted to comply with these requirements. 

12.4.4 Transportation 

The concrete shall be transported from the ready-mix truck or site mixing plant to its final 

position as rapidly as possible by means, which will prevent segregation or loss of materials 

and contamination and in such a way that the proper placing and compaction of the concrete 

will not be adversely affected.  The plastic concrete is to be discharged to the formwork within 

the following time periods for concrete of various temperatures. 

Elapsed Delivery Timetable: 

Concrete Temperature Maximum Elapsed Time 

at time of placement from charging of mixer to discharge 

 Less than 10°C not permitted 

 10°C - 24°C  2 hours 

 24°C - 27°C  1 hour 30 minutes 
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 27°C - 30°C  1 hour 

 30°C - 32°C  45 minutes 

 greater than 32°C not permitted 

The Superintendent may extend these times in special circumstances provided that the 

concrete complies with the specified performance requirements, including slump. 

Concrete is liable to be rejected if the elapsed time between the wetting of the mix and the 

discharge of the mix at the site exceeds the criteria in the Elapsed delivery time table. 

12.4.5 Site mixed supply 

Mix concrete in an approved plant located on the construction site but complying with the 

relevant requirements of AS 1379 including Sections 4, 5, 6. 7, and Appendix A of AS1379. 

Mixing by hand is not permitted at any time. 

Ensure an approved alternative source of supply is readily available at the time of each 

concrete pour. 

12.4.6 Grout 

Requirements for grout and grouting shall conform to AS 3600 clause 19.1.8 

Maximum shrinkage of grout shall be 1 % by volume after 24 hours. 

Maximum water cement ratio of grout shall be 0.45 (by weight). 

Minimum compressive strength of grout shall be 32 MPa at twenty-eight days (75mm cube). 

12.4.7 Epoxy grout 

Epoxy Grout shall be an approved commercial epoxy formulation of high compressive strength. 

Details shall be submitted to the Superintendent for final approval. 

12.4.8 Certificates 

Prior to the supply of concrete to the project, the Contractor shall, supply copies of NATA 

endorsed test certificates covering the relevant tests from the current Australian Standards. 

The test results shall relate either to materials already stockpiled for the project or to the most 

recent production of materials from the source and of the quality intended to be supplied to the 

project. During the course of the project additional test certificates shall be supplied at the 

frequency listed in this specification. 

12.5 Materials 

Generally, concrete shall be made with Portland Cement (unless noted otherwise on 

drawings), coarse aggregate, water and any admixtures that may be specified or approved. 

The concrete for the various concrete elements of the structure shall contain the specific types 

of materials listed on the drawings of Concrete Types and Performance.  Requirements and 

these shall satisfy the materials requirements of the codes mentioned in this specification. 

Where specific types of materials are not required for a particular structural element then the 

Contractor shall make a selection from the general types listed below and these shall also 

satisfy the relevant materials codes. 

The Contractor shall obtain approval for the use of these materials prior to commencement of 

the work. 
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Details shall be submitted of all concrete mixes and approval obtained before commencement 

of the work. 

12.5.1 Cement 

All cement shall comply with AS 3972 Portland and Blended Cements. 

Unless noted to the contrary, all cement shall be Type GP Portland cement, in accordance with 

AS 3972.  

Other cements including blended cements may be used if approved and if the resulting 

concrete has strength, durability and other characteristics not inferior to those required by this 

specification for Portland cement concrete. 

12.5.2 Aggregate 

Aggregate shall comply with AS 2758.1. 

The coarse aggregate shall comprise a blend of discrete particle sizes up to and including 20 

mm.  Coarse aggregates shall be supplied as single size aggregates complying with AS 2758.1 

Table 1. 

Fine aggregates shall be a blend of dune and river sand such as to comply with grading 

requirements of AS 2758.1 Table 3. 

The source and type of aggregate shall not be varied without the written approval of the 

Superintendent. 

12.5.3 Water 

The water for the concrete shall be: 

 Potable, and 

 Clean and free from oil, acids, alkalis, salts, organic materials and other substances that 

may be deleterious to concrete or steel. 

If the Contractor proposes to use water, which is non-potable, adequate samples of the water 

shall be submitted to the Superintendent for testing.  Such water shall not be used unless 

approved in writing by the Superintendent.  The tests shall be carried out at an approved 

testing laboratory at the Contractor’s expense. 

12.5.4 Chemical admixtures 

Admixtures for specific purposes may be employed by the Contractor, but only with the 

approval of the Superintendent, if it can be shown by tests that the product to be added will 

produce the desired effect without in any way changing the other qualities required of the 

concrete or damaging the steel reinforcement. 

Where more than one admixture is proposed for use simultaneously, they shall be obtained 

from the same manufacturer and guaranteed by that manufacturer to be compatible. 

Admixtures shall not contain chlorides, fluorides or nitrates and if approved for use, shall 

comply with AS 1478, and its use in concrete shall be in accordance with AS 1478.  No 

admixture shall be used except with the permission of the Superintendent. 

Approved admixtures shall be used in accordance with the written recommendations of the 

manufacturers. 
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12.5.5 Fly ash and ground granulated slag 

Fly ash and granulated slag, if approved for use, shall comply with AS 3582.1 and AS 3582.2.   

The specified granulated slag shall be inter-ground and not just blended. 

12.5.6 Storage 

Cement, and fly ash and other cementitious materials shall be stored in weather tight buildings, 

bins or silos, which provide protection from dampness and contamination.  Bags shall be 

stacked so as to permit access for tallying, inspection and identification of each consignment.  

The stored materials shall be used in chronological order, oldest first. 

Aggregate stockpiles shall be arranged and used in a manner, which prevents segregation and 

any contamination with other sizes of aggregate.  Stock piles shall be free draining. 

Admixtures shall be stored in such a way as to ensure that there is no detrimental effect on 

their properties.  The Contractor shall comply with any special requirement of the manufacturer 

of the product. 

Prior to the first delivery of concrete to the Works, the Contractor shall, upon the request of the 

Superintendent, supply copies of NATA endorsed Test Certificates indicating compliance of 

any nominated materials with the Specification.   

The test results shall be from materials either already stockpiled for the Works, or the most 

recent production of materials from the source and of the quality intended to be supplied for the 

Works. 

During the course of the work under the contract, additional Test Certificates shall be furnished 

as required by the Superintendent.  The cost of supplying all test Certificates shall be borne by 

the Contractor. 

At any time during the course of the work under the contract, the Contractor shall, upon 

request by the Superintendent, supply and deliver to a testing laboratory nominated by the 

Superintendent suitable samples of any or all materials proposed to be used in the 

manufacturing of the concrete, and shall allow for all costs and charges associated therewith.  

The testing of these materials for compliance with the Specification will be carried out without 

cost to the Contractor. 

12.6 Performance requirements 

12.6.1 General 

The concrete for the various parts of the work shall be so designed and produced that the 

performance requirements of this specification shall be met.  

The selection, proportioning and mixing of the concrete materials shall be such as to produce a 

mix, which works readily into corners and angles of the forms and around reinforcement with 

the method of placement employed on the work, but without permitting the material to 

segregate or excess free water to collect on the surface.  The resultant concrete shall be sound 

and have the other qualities specified. 

The mix proportions and water-binder ratios shall be selected to obtain concrete having 

sufficient strength, suitable workability, uniform density, high impermeability and durability, and 

low shrinkage characteristics as specified elsewhere herein. 
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12.6.2 Strength 

The characteristic strength of the concrete as defined in AS 3600 that is required for the 

various parts of the work shall be shown on the contract drawings for the part against the 

symbols. 

12.6.3 Slump 

The slump required for the various parts of the work shall be as shown on the contract 

drawings and shall be checked adjacent to the formwork for that part. When the slump 

specified is 80 mm or less, the slump shall not vary more than 15 mm from that specified. 

When the slump specified is greater than 80 mm, the measured slump shall be within 30 mm of 

that specified. 

12.6.4 Drying shrinkage 

The drying shrinkage limits for the concrete in any part of the works shall where required be as 

specified for that part and shall be measured by submitting samples to drying shrinkage tests 

as defined in this specification. The measure of drying shrinkage shall be the percentage 

change in dimension of the sample after a period of 8 weeks (56 days). 

Unless otherwise specified the maximum permissible drying shrinkage shall be as follows: 

fc = 10,15,20MPa Strain = 600m 

fc = 25,32 MPa Strain = 650m 

fc = 40, 50 MPa Strain = 650m 

12.6.5 Plastic cracking 

The concrete mix design shall be such as to minimise plastic settlement and shrinkage 

cracking. 

12.6.6 Maximum aggregate size 

The maximum size of aggregate which shall be used in any particular part of the structure shall 

be as specified on the structural drawings. 

12.7 Placing 

12.7.1 Placing and compaction 

Handling, placing and compaction of concrete shall be to the requirements of AS 3600 clause 

19.1.3. 

12.7.2 Pumped concrete mixes 

Pumping may be used for placing concrete with the approval of the Superintendent and the 

knowledge of the manufacturer.  The Contractor shall ensure that the equipment to be used will 

permit the concrete to be placed with the properties specified under the performance 

requirements of this specification. 

The pump shall have a variable speed control and shall be capable of pumping concrete 

containing 20 mm aggregate through delivery lines not less than 75 mm diameter. 

Delivery lines shall be of an approved metallic type.  Under no circumstances shall aluminium 

alloy pipes or fittings be used nor shall concrete be permitted to come in contact with 

aluminium during its manufacture, transport or placing. 
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Where delivery lines are exposed to hot sun they shall be protected by covering with bags, wet 

hessian or other approved means.  Direct efficient communication shall be maintained at all 

times between the pump operator and the concrete placing crew. 

During delays in delivery of concrete to the pump, concrete in the lines shall be pumped at 

approximately 10 minute intervals (five minutes in hot weather) to ensure that the concrete is 

‘live’.  For piston type pumps at least two strokes of the piston shall be made at each pumping 

interval. 

In the event of any delay or breakdown in the equipment not exceeding 20 minutes during 

which time concrete cannot be placed the concrete already in place shall have the ‘wet edges’ 

maintained in an approved manner. 

If the delay exceeds 20 minutes the concrete placed in the form shall be discarded. 

Should the atmospheric (shade) temperature on the Site not exceed 18°C, the concrete in the 

receiving hopper and lines may be placed in the work on the resumption of pumping, when 

approved by the Superintendent. 

Should the temperature exceed 30°C, the receiving hopper and lines shall be cleaned out and 

the concrete contained therein discarded. 

Where the temperature lies between 18°C, and 30°C, the using or discarding of the concrete 

shall be determined by the Superintendent. 

In any case, if initial setting of the concrete has begun in the hopper or discharge lines, the 

concrete shall be discarded. 

12.7.3 Placing 

Use placing methods, which minimize plastic settlement and shrinkage cracking.  

Horizontal movement of concrete may be by means of suitable conveyors, clean chutes, 

troughs or pipes. Do not use water to facilitate the movement. 

Movement of concrete in vertical elements, limit the free fall of concrete to 1500 mm per 

100 mm element thickness, up to a maximum free fall of 3000 mm, by means such as 

enclosed chutes or access hatches in forms. As far as practicable keep chutes vertical and full 

of concrete during placement, with ends immersed in the placed concrete 

All chutes, skips, hoppers and the like shall be thoroughly cleaned and flushed with water 

before each run. 

The concrete shall not be placed if the slump as measured in accordance with this specification 

is not within the required limits. 

There shall be no addition of water or any other material to the concrete prior to discharge 

without the approval of the Concrete Delivery Supervisor (Refer to Quality Control sub clause).  

Water shall not be added to the concrete after commencement of discharge from the agitator.  

The concrete shall not be placed at a time or under such conditions, which will not permit the 

requirements of this specification to be met. 

The concrete shall be placed in such a manner as to avoid segregation or loss of materials. 

No loose material will be permitted within the space to be occupied by concrete and any 

concrete containing such material shall be liable to rejection by the Superintendent. 

Immediately before the concrete is placed, the forms and other surfaces to come in contact 

with the concrete shall be sprayed with water and all ponded excess water removed prior to 

placing concrete. 
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The concrete placement shall be carried out continuously between construction joints and in 

such a manner that a plastic concrete edge is maintained.  Where the location of construction 

joints is shown on the contract drawings the construction joints shall neither be relocated nor 

eliminated without the approval of the Superintendent.  Where no construction joints are shown 

on the contract drawings and such are required their location and design shall be to the 

approval of the Superintendent. 

Before concrete is deposited against the hardened concrete at construction joints appropriate 

measures shall be taken to ensure that aggregate segregation does not produce 

‘honeycombing’ at the joint.  Any ‘honeycombed’ concrete at a construction joint shall render 

such concrete and, where applicable, concrete placed on or above the joint liable to rejection.   

The joint surfaces of the hardened concrete shall be thoroughly roughened and cleaned so that 

all loose or soft material, all foreign matter and all laitance are removed.  The joint surface shall 

be dampened with clean water and coated with neat cement slurry immediately prior to placing 

fresh concrete. 

The concrete shall be placed in horizontal layers not more than 300 mm thick and each layer 

shall be compacted before the preceding layer has taken its initial set. 

Concrete placing shall be such as to avoid likely causes of plastic cracking and the Contractor 

shall take account of any changes in mix design likely to affect the performance of the plastic 

or the hardened state concrete. 

Minimize shrinkage effect by pouring the sections of the work between approved construction 

joints in a sequence such that there will be suitable time delays between adjacent pours. 

Concrete exposed to rain before it has set, including during mixing, transport or placing, shall 

be liable to rejection. 

12.7.4 Compaction 

Concrete shall be thoroughly compacted by means of approved high frequency mechanical 

vibrators of the immersion type with a minimum frequency of 120 Hz. 

Use immersion and screed vibrators accompanied by hand methods as appropriate to remove 

air bubbles and compact the mix. Use form vibrators where use of immersed vibrators is 

impracticable. Ensure concrete is fully compacted and entrapped air removed. Do not use 

vibrators to move concrete along the forms. 

Vibrators shall be used in sufficient numbers to keep pace with the rate of placing of the 

concrete and shall be handled by trained operators to ensure that the pattern of inserting the 

vibrators produces even and regular compaction.  Care shall be taken to avoid over vibration 

that may cause segregation and the method of handling the vibrators shall at all times to be to 

the approval of the Superintendent.  Vibrators shall not be permitted to rest against formwork 

or reinforcing steel and shall not be used to move concrete laterally.  Tamping, spading and 

slicing shall be used in those locations where it is not possible to use vibrators effectively. 

The Contractor shall ensure that at least one vibrator in working order is held in reserve at all 

times. 

12.8 Concreting in hot weather 

12.8.1 General 

The formwork and reinforcement shall be maintained at temperatures between 5°C and 32oC.  

Concrete shall at the point of delivery be maintained at temperatures between 10°C and 35°C. 
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12.8.2 Hot weather placing 

The provisions of this clause apply to concreting when the surrounding shade outdoor 

temperature is greater than 32oC. 

The Contractor shall not mix concrete when the outdoor shade temperature on the site 

exceeds 35oC, unless otherwise approved and then only subject to such conditions as may be 

imposed. 

The Contractor shall take precautions to prevent premature stiffening of the fresh mix and to 

reduce water absorption and evaporation losses. Mix, transport, place and compact the 

concrete as rapidly as possible. 

Handling: Take precautions to prevent premature stiffening of the fresh mix and to reduce 

water absorption and evaporation losses. Mix, transport, place and compact the concrete as 

rapidly as possible 

Protect the formwork and reinforcement by cold water spraying, or other effective means. 

When placed in the forms, the temperature of the concrete shall not exceed the criteria in the 

Hot weather placing table. 

 

Table 10 Hot weather placing table 

Concrete Element Temperature Limit 

Normal concrete in footings, beams, columns, walls and 
slabs 

 

35oC 

Concrete in large mass concrete sections; or concrete of 
strength 40 MPa or greater, in sections exceeding 600 mm 
in thickness 

 

 

27oC 

 

The following temperature control methods are acceptable methods of maintaining the 

specified temperature of the placed concrete include 

 Using chilled mixing water;  

 Spraying the coarse aggregate with cold water;  

 Covering the container in which the concrete is transported to the forms;  

 Cooling the concrete by liquid nitrogen injection prior to placing; and 

 A combination of these methods. 

12.8.3 Cold weather placing 

When the air temperature is below 5oC, the concrete shall be placed and maintained for at 

least 1 week at a temperature not less than 10oC. 

12.8.4 Protection 

Freshly cast concrete shall be protected from premature drying and excessively hot 

temperatures.  The Contractor is to take due regard to climatic conditions likely to increase the 

likelihood of plastic cracking such as hot, dry or windy conditions.  He is to inform the supplier 

of the conditions under which the contract will be placed.  If the temperature of the surrounding 

air is higher than 35°C, suitable barriers shall be erected to protect the freshly placed plastic 

concrete from wind and sun until the concrete has hardened sufficiently to allow covering.   

Freshly finished concrete shall be protected from physical or thermal shock and traffic likely to 

damage the surface, including damage from rain. 



 

73 

 

The placed concrete shall be protected from damage due to load over-stresses, heavy shocks 

and excessive vibrations, particularly during the curing period.  Construction loads shall not be 

placed on self-supporting structures, which will overstress them. 

All finished concrete surfaces shall be protected from damage due to any cause, such as 

construction activities, rain and running water. 

12.8.5 Concrete curing and protection  

Curing 

Freshly cast concrete shall be protected from premature drying and excessively hot or cold 

temperatures.  In windy conditions wind breaks shall be erected to shield the concrete surfaces 

during and after placement.  The concrete shall be maintained at a reasonably constant 

temperature with minimum moisture loss for the curing period. 

Curing is to be in accordance with AS 3600 Clause 19.1.5 

Any concrete adversely affected by the omission of or by inadequate curing shall be liable to 

rejection.  The Contractor shall modify or change the curing procedures as directed by the 

Superintendent at any time during the work of the Contract if the Superintendent is not satisfied 

that the concrete is being properly cured. 

Curing Methods 

During the curing period one the following methods shall be adopted by the Contractor for the 

curing of the unformed surfaces of each concrete member.  Where formed surfaces are 

exposed during the period then these also shall be cured by one of these methods for the 

remainder of the curing period.  PVA compounds shall not be used. 

Acceptable curing methods include: 

 Ponding or continuous sprinkling with water. 

 The use of an absorptive cover kept continuously wet. 

 The use of a low pressure stream curing in accordance with principles agreed with the 

Superintendent. 

 The use of curing compounds conforming to AS 3799. 

 The use of an impermeable sheet membrane over a moistened surface so fixed and 

lapped that no air circulation can occur at the concrete surface. If plastic sheeting is used 

it shall not be black in colour. 

12.8.6 Curing period 

Initial curing of exposed concrete surfaces shall be commenced as soon as the surface of the 

concrete has hardened sufficiently to prevent damage and in any case the same day that the 

concrete is mixed and placed and shall continue for not less than 24 hours.  The concrete 

surface shall be kept continuously moist, preferably by ponding but where this method is 

considered impractical, by the use of an absorbent cover kept continuously wet. 

Final curing shall commence immediately following the initial curing period and shall continue 

until the cumulative number of days or fractions thereof, not necessarily consecutive, during 

which the temperature in contact with the concrete is above 10oC but not less than seven (7) 

days for Type GP cement concrete, or such longer period as the Superintendent may direct.   
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During this period, the curing shall be carried out either by continuing the method used during 

the initial curing period or by covering the concrete with waterproof sheeting which shall be 

maintained in close contact with the surface of the concrete. 

The edges of the sheeting shall be taped or shall overlap by at least 200 mm, and the whole 

shall be securely held in position.  Any damage to or displacement of the sheeting during 

construction operations hall immediately be made good and should the concrete surface show 

signs of drying out during the final curing period, the sheeting shall be temporarily removed, the 

surface of the concrete wetted and the sheeting replaced as previously specified. 

Steel forms exposed to direct sunlight and all timber forms in contact with the concrete during 

the final during period shall be kept wet.  If forms are removed during the curing period, one of 

the previously described during methods shall be employed and continued for the remainder of 

the period. 

The curing process shall ensure that rapid drying out at the end of the curing period shall be 

prevented. 

Liquid membrane curing compounds shall not be used unless approved by the Superintendent. 

12.8.7 Hot weather curing 

Cure concrete placed as specified in hot weather placing by one of the methods (but not curing 

compounds) specified in this clause under Curing methods. Immediately after placement cover 

the concrete with an impervious membrane, or Hessian kept wet, until curing begins. As an 

alternative to immediate covering, where the temperature exceeds 25oC or where not 

protected against drying winds, protect the concrete with a fog spray application of aliphatic 

alcohol evaporation retardant 

12.8.8 Curing compounds 

When curing compounds are to be used, the Contractor shall provide documentary evidence 

from the manufacturer of 

 Tests showing a satisfactory efficiency index; 

 Tests showing that the adhesion of the proposed applied finish will not be adversely 

affected by the compound;  

 Proof that the compound will not react detrimentally with the concrete; 

 Certified test results for water retention to AS 3799 Appendix B; 

 Evidence that an acceptable final surface colour will be obtained; and 

 Evidence of compatibility with applied finishes, if any. 

The compound shall not be used until approval is obtained from the Superintendent. 

Curing compounds shall comply with AS 3799. Do not use wax-based or chlorinated rubber-

based curing compounds on surfaces forming substrates to concrete toppings, cement-based 

render and the like. Do not use PVA emulsions and sodium silicate solutions unless they 

conform to the requirements of AS3799 

The curing compound shall be applied in accordance with the manufacturer’s written direction 

in such a manner that a uniform coating is achieved. 

When dry, the coating should be continuous, flexible and without visible breaks or pinholes, 

and should remain as unbroken film for at least 7 days after application. 
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For visually important surfaces, produce uniform colour in adjacent surfaces by uniform curing 

methods. 

12.8.9 Protection against damage after placement  

The concrete shall be protected from damage due to load over-stresses, heavy shocks and 

excessive vibrations, particularly during the curing period.  Construction loads shall not be 

placed on self-supporting structures, which will overstress them.  Obtain approval before 

loading the concrete structure and provide certification by a qualified structural consultant to 

justify the adequacy of the structure to sustain any construction loads. 

All finished concrete surfaces shall be protected from damage due to any cause, such as 

construction activities (including mortar splashes and stains, timber stains, rust stains, 

chemical attack, additives, curing compounds and protective coatings), rain and running water. 

12.9 Concrete finish 

All formed concrete surfaces which are to remain exposed and / or painted shall finish clean 

and even when the forms are stripped. 

The surface finish shall meet the requirements of AS 3610 as specified elsewhere herein. 

Should any surface fail to meet the specified requirements as determined by the 

Superintendent, the Contractor shall render or otherwise treat the surface to achieve the 

required standard of finish as directed by the Superintendent.  No extra payment will be made 

for such remedial work. 

If such treatment is not acceptable to the Superintendent the concrete shall be removed and 

replaced with concrete producing the specified surface finish as directed by the Superintendent 

at no extra cost to the Superintendent. 

Immediately after the formwork has been removed and while the concrete has still not fully 

hardened, all inequalities shall be rubbed or chipped off. 

Any areas not entirely filled with concrete shall be pointed up or cut out square and made good 

as directed by the Superintendent. 

If, after stripping of the formwork, any areas of segregation or honeycombing are found, these 

shall be cut out and made good as directed by the Superintendent. 

All repairs shall be made with a cementitious or epoxy mortar approved by the Superintendent, 

which shall blend with the adjacent concrete surfaces in colour and in texture. 

All formed surfaces shall have all fins and irregularities removed by stoning or light grinding 

and shall be bagged over with a sand / cement mixture so as to fill all air holes, and leave a 

uniform smooth surface which will not retain dust. 

No concrete shall be covered up until it has been inspected by the Superintendent. 

The upper surfaces concrete screeded to line and level shall be floated and trowelled to a 

smooth even finish. 

No traffic shall pass over fresh concrete unless it is duly protected by planks or other methods 

approved by the Superintendent. 

All screeding, floating and trowelling shall be done by specialist workers thoroughly 

experienced in such work. 

During trowelling the surface shall not be dusted with cement, nor a mixture of sand and 

cement, to absorb moisture or to facilitate trowelling. 
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13. Site Reinstatement 

13.1 General 

All disturbed areas on site shall be topsoiled (with a minimum 75 mm site sourced topsoil or 

approved equivalent), and either hydromulched or bitumen and straw mulched unless noted 

otherwise. Batters are to be seeded as per the requirements set out in the drawings and as 

directed by the Superintendent. 

Re-establishment of disturbed areas shall be to a minimum 80 – 90% coverage and to the 

satisfaction of the Superintendent 

13.2 Quality 

Hold Point 13.1 

Process Held:   Spreading topsoil to grass areas  

Submission Details:  At least one (1) working day prior to the spreading of topsoil the 

Contractor shall provide notification that preparation of the earthworks 

in grassed areas is complete. The Contract shall provide survey 

details and test results verifying that the earthworks have been 

finished to the correct levels and compacted to suitable densities.  

Release of Hold Point:  The Superintendent will inspect the documents and the area prepared 

and may direct further preparation prior to authorising the release of 

the Hold Point 

 

13.3 Plant species 

Unless directed by the Superintendent, the seed mix shown in Table 11 shall be used for the 

site reinstatement.  

Table 11 Plant species for temporary cover 

Growing season Seed mix 

Autumn / Winter Oats @ 40 kg/ha 

 Japanese millet @ 10 kg/ha 

Spring / Summer Japanese millet @ 20 kg/ha 

 Oats @ 20 kg/ha 

NB – Sterile rye grass may be used as an alternative to the seed mixes mentioned in this table. 

13.4 Hydromulching 

13.4.1 Hydromulching mixture 

General: A slurry of seed mixture, fertiliser, mulch and water. 

13.4.2 Application rates 

The slurry shall be thoroughly mixed prior to any applications in a specific purpose made 

mechanical mixer.  The application rate shall be at least 2.5 t/ha with seed, or 5 t/ha without 

seed. 
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Where a bitumen emulsion binder is to be utilised, it shall be added at a rate of 2000 L/ha of 

residual bitumen.  Polymer binder shall be added at a rate of 250 L/ha. 

The application of water shall be determined on-site and shall be suitable for the site conditions, 

as well as assistance ion the distribution of the seed, fertiliser and mulch. 

13.4.3 Preparation 

The application area shall be scarified to provide a firm friable seed bed.  Where required, 

topsoil shall be added prior to the scarification.  The topsoil shall be moistened prior to the 

application of the hydromulch to its full depth. 

13.4.4 Application 

The slurry shall be applied using high pressure pumping equipment operated by trained 

personnel. The mixture shall be sprayed under pressure, and the Contractor is to ensure that a 

thoroughly mixed supply is maintained, operating on a front so that the mixture is evenly 

distributed over the area. 

13.4.5 Watering 

Watering shall continue until germination to ensuring that the surface is kept damp and the 

topsoil moist but not waterlogged. Following germination, the site shall be watered to maintain a 

healthy condition. 

13.5 Bitumen and straw mulch 

13.5.1 General 

Straw shall be seed free cereal straw, wood fibre or other suitable alternative vegetative 

material.  

Under no circumstances will meadow hay be accepted. The vegetative material used shall be 

free of noxious and other weeds and their seeds.  

Bitumen shall be bituminous emulsion complying with the requirements of AS 1160 for 

Designation A88/170 and shall contain no petroleum solvents or other components toxic to 

plant life. The emulsion shall be suitable for cold spray application. 

Bitumen and straw mulch shall be applied to all topsoil areas unless noted otherwise.  

On all occasions grass seeding and bitumen and straw mulching shall be carried out as a 

separate operation.  

Bitumen and straw mulching shall be carried out on a front over a restricted area. Commence 

only those areas that can be completed within one hour.  

Avoid overspray and staining of pavements, footpaths, headwalls, light standards, fences, 

sump tops or surrounds and all similar installations within the area to be treated with bitumen.  

Collect all hay bale twine at the point of breaking open the bales. Store securely for later 

removal. Twine accidentally spilt on to the treated surface or inadvertently spread with the 

straw shall be collected and disposed of offsite.  

Collect all surplus or wind blown straw from roads, gutters, the mouths of sumps, covering 

grates, built up against light standards or contaminating mulched planting beds, etc. within two 

working days of the application of the straw. 
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13.5.2 Application  

Straw shall be applied at the rate of 250 bales/Ha (approx. 5 tonnes/Ha).  

Bitumen shall be applied at the rate of 2,000 litres/Ha of residual bitumen.  

Bitumen and straw mulch shall be applied as (a) a single application of bitumen and straw 

mixed together or as (b) independent applications of straw and bitumen.  

Straw shall be thoroughly loosened from the bale, fed into a hammermill or similar 

threshing/shredding machine and ejected through cannon like barrel by a fan forced air blast. 

The bitumen shall be added to the straw before the straw leaves the barrel. Sufficient bitumen 

shall be applied to the straw so that it becomes “tacky” and sticks together on the ground.  

The straw shall be treated and applied as in (1) the bitumen shall be applied by hosing or 

similar using high volume low pressure method. The spreading of straw shall be carried out on 

a calm day and on all occasions the straw shall be sprayed with the bitumen within one hour of 

spreading. 

13.5.3 Completion 

Before requesting Completion for the work, ensure that all works of the contract are complete 

and that all grassed areas in the contract have a complete germination cover with 80 to 90 

percent coverage so that a continuous grass sward can be established with normal 

consolidation practices and without the need for reseeding. 

 



 

 

 


