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0171b General requirements

10171B GENERAL REQUIREMENTS

1 GENERAL

1.1 RESPONSIBILITIES

Noise levels 

General: Install systems within the limits of the contract design and documented equipment 

performance and as documented. 

Structure 

General: If required, provide structures, installations and components as follows: 

- Fixed accessways: To AS 1657. 

- Structural design actions: To the AS/NZS 1170 series. 

1.2 DESIGN

Design development 
General: The works include development of the design beyond that documented, as required. 

Design by contractor: If the contractor provides design, use only appropriately qualified persons and 
conform to all statutory requirements. 

Conflict with the documents: If it is believed that a conflict exists between statutory requirements and 

the documents, notify the contract administrator immediately and provide a recommendation to 
resolve the conflict.

1.3 PRECEDENCE

General 

Order of precedence: 

- The requirements of other worksections of the specification override conflicting requirements of this 
work section. 

- The requirements of worksections override conflicting requirements of their referenced documents. 
The requirements of the referenced documents are minimum requirements. 

1.4 CROSS REFERENCES

General 

Common requirements 

Requirement: Conform to the following worksections: 

- 0181 Adhesives, sealants and fasteners. 

- 0182 Fire-stopping. 

- 0183 Metals and prefinishes. 

- 0184 Termite management. 

- 0185 Timber products, finishes and treatment. 

Cross referencing styles 
General: Within the text, titles are cross referenced using the following styles: 

- Worksection titles are indicated by Italicised text. 

- Subsection titles are indicated by BOLD text. 

- Clause titles are indicated by BOLD text. 

- Subclause titles are indicated by Bold text. 

1.5 REFERENCED DOCUMENTS

General 

Contractual relationships: Responsibilities and duties of the principal, contractor and contract 
administrator are not altered by requirements in the documents referenced in this specification.
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0171b General requirements

Current editions: Use referenced documents which are the editions, with amendments, current 3 

months before the closing date for tenders, except where other editions or amendments are required 

by statutory authorities. 

1.6 INTERPRET AnON

Documentation conventions 

Imperative mood and streamlined language: The words shall or shall be are implied where a colon is 

used following a keyword or within a sentence or sentence fragment. 

Subject of sentences and phrases: Specification requirements are to be performed by the contractor, 
unless stated otherwise. 

Abbreviations 

General: For the purposes of this specification the following abbreviations apply: 

- AS: Australian Standard. 

- BCA: National Construction Code Series Volume One: Building Code of Australia Class 2 to 9 

Buildings and Volume Two: Building Code of Australia Class 1 and Class 10 Buildings. 

- NATA: National Association of Testing Authorities. 

- NCC: National Construction Code. 

- PCA: National Construction Code Series Volume 3: Plumbing Code of Australia. 

- PVC: Polyvinyl Chloride. 

- PVC-U: Unplasticised Polyvinyl Chloride. Also known as UPVC. 

- SDS: Safety data sheets. 

- VOC: Volatile Organic Compound. 

- WHS: Work Health and Safety. 

Definitions 

General: For the purposes of this specification, the following definitions apply: 

- Access for maintenance: Includes access for maintenance, inspection, measurement, operation, 

adjustment, repair, replacement and other maintenance related tasks. 

- Accessible, readily: Readily accessible, easily accessible, easy access and similar terms mean 

capable of being reached quickly and without climbing over or removing obstructions, using a 
movable ladder, and in any case not more than 2.0 m above the ground, floor or platform. 

- Accredited Testing Laboratory: 

An organisation accredited by the National Association of Testing Authorities (NATA) to test in the 
relevant field; or 

An organisation outside of Australia accredited to undertake the relevant tests by an authority 

recognised by NATA through a mutual recognition agreement; or 

An organisation recognised as being an Accredited Testing Laboratory under legislation at the 

time the test was undertaken. 

- Attendance: Attendance, provide attendance and similar expressions mean give assistance for 

examination and testing. 

- Contract administrator: Has the same meaning as architect or superintendent and is the person 
appointed by the owner or principal under the contract. 

- Contractor: Has the same meaning as builder and is the person or organisation bound to carry out 

and complete the work under the contract. 

- Default: Specified value, product or installation method which is to be provided unless otherwise 
documented. 

- Design life: The period of time for which it is assumed, in the design, that an asset will be able to 

perform its intended purpose with only anticipated maintenance but no major repair or replacement 
being necessary. 

- Documented: Documented, as documented and similar terms mean contained in the contract 

documents. 

- Economic life: The period of time from the acquisition of an asset to the time when the asset, while 

still physically capable of fulfilling its function and with only anticipated maintenance, ceases to be 
the lowest cost altemative for satisfying that function.
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0171b General requirements

- Electricity distributor: Any person or organisation that provides electricity from an electricity 
distribution system to one or more electrical installations. Includes distributor, supply authority, 
network operator, local network service provider, electricity retailer or electricity entity, as may be 

appropriate in the relevant jurisdiction. 

- Fire hazard properties: Terminology to BCA A5.5. 

- Geotechnical site investigation: The process of evaluating the geotechnical characteristics of the 

site in the context of existing or proposed construction. 

- Give notice: Give notice, submit, advise, inform and similar expressions mean give notice (submit, 
advise, inform) in writing to the contract administrator. 

- High level interface: Systems transfer information in a digital format using an open system interface. 

- Hot-dip galvanized: Zinc coated to AS/NZS 4680 after fabrication with coating thickness and mass 
to AS/NZS 4680 Table 1. 

- Ingress protection: IP, IP code, IP rating and similar expression have the same meaning as IP Code 

in AS 60529. 

- Joints: 

Construction joint: A joint with continuous reinforcement provided to suit construction sequence. 

Contraction joint: An opening control joint with a bond breaking coating separating the joint 
surfaces to allow independent and controlled contraction of different parts or components, 
induced by shrinkage, temperature changes or other causes. It may include unbound dowels to 
assist vertical deflection control. 

Control joint: An unreinforced joint between or within discrete elements of construction which 

allows for relative movement of the elements. 

Expansion joint: A closing control joint with the joint surfaces separated by a compressible filler to 
allow axial movement due to thermal expansion or contraction with changes in temperature or 

creep. It may include unbound dowels to assist vertical deflection control. 

Sealant joint: A joint filled with a flexible synthetic compound which adheres to surfaces within the 

joint to prevent the passage of dust, moisture and gases. 

Structural control joint: A control joint (contraction, expansion and isolation) in structural elements 
when used with applied material and finishes. 

Substrate joint: A joint in the substrate which includes construction joints and joints between 

different materials. 

Weakened plane joint: A contraction joint created by forming a groove, extending at least one 

quarter the depth of the section, either by using a grooving tool, by sawing, or by inserting a 

premoulded strip. 

- Local (government) authority: A body established for the purposes of local government by or under 

a law applying in a state or territory. 

- Low level interface: Systems transfer information via terminals and voltage free contacts. 

- Manufacturer’s recommendations: Recommendations, instructions, requirements, specifications 
(and similar expressions) provided in written or other form by the manufacturer and/or supplier 
relating to the suitability, use, installation, storage and/or handling of a product. 

- Metallic-coated: Steel coated with zinc or aluminium-zinc alloy as follows: 

Metallic-coated steel sheet: To AS 1397. Metal thicknesses specified are base metal thicknesses. 

. 

Ferrous open sections zinc coated an in-line process: To AS/NZS 4791. 

. 

Ferrous hollow sections zinc coated by a continuous or specialised process: To AS/NZS 4792. 

- Network utility operator: The entity undertaking the piped distribution of drinking water or natural gas 
for supply or is the operator of a sewerage system or external stormwater drainage system. 

- Obtain: Obtain, seek and similar expressions mean obtain (seek) in writing from the contract 
administrator. 

- Pipe: Includes pipe and tube. 

- Practical completion or defects free completion: The requirements for these stages of completion 
are defined in the relevant building contract for the project. 

- Principal: Principal has the same meaning as owner, client and proprietor and is the party to whom 

the contractor is legally bound to construct the works.
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0171b General requirements

- Professional engineer: As defined by the NCC. 

- Proprietary: Identifiable by naming the manufacturer, supplier, installer, trade name, brand name, 

catalogue or reference number. 

- Prototype: A full size mock-up of components, systems or elements to demonstrate or test 
construction methods, junctions and finishes, and to define the level of quality. 

- Provide: Provide and similar expressions mean supply and install and include development of the 

design beyond that documented. 

- Record drawings: Record drawings has the same meaning as as-installed drawings, as-built 

drawings and work-as-executed drawings. 

- Referenced documents: Standards and other documents whose requirements are included in this 

specification by reference. 

- Required: Required by the contract documents, the local councilor statutory authorities. 

- If required: A conditional specification term for work which may be shown in the documents or is a 

legislative requirement. 

- Sample: A physical example that illustrates workmanship, materials or equipment, and establishes 
standards by which the work will be judged. It includes samples and sample panels. 

- Statutory authority: A public sector entity created by legislation, that is, a specific law of the 

Commonwealth, State or Territory. 

- Supply: Supply, furnish and similar expressions mean supply only. 

- Tests - completion: Tests carried out on completed installations or systems and fully resolved 
before the date for practical completion, to demonstrate that the installation or system, including 

components, controls and equipment, operates correctly, safely and efficiently, and meets 

performance and other requirements. The superintendent may direct that completion tests be 
carried out after the date for practical completion. 

- Tests - pre-completion: Tests carried out before completion tests, including: 

Production: Tests carried out on a purchased item, before delivery to the site. 

Progressive: Tests carried out during installation to demonstrate performance in conformance 
with this specification. 

Site: Tests carried out on site. 

Type: Tests carried out on an item identical with a production item, before delivery to the site. 

- Tolerance: The permitted difference between the upper limit and the lower limit of dimension, value 

or quantity. 

- Verification: Provision of evidence or proof that a performance requirement has been met or a 
default exists.

1.7 CONTRACT DOCUMENTS

Services diagrammatic layouts 
General: 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. 

- Coordinate the design and installation in conjunction with all trades. 

Levels 

General: Spot levels take precedence over contour lines and ground profile lines. 

Drawings and manuals for existing services 

Subsurface services: Information shown on the drawings relating to underground or submerged 
services is accurate to the following quality level: 

Quality level to AS 5488: Level D 

Warranty: No warranty is given as to the completeness or accuracy of drawings and/or manuals of 

existing services. 

1.8 SUBMISSIONS

Requirement 
General: Submit the following: 
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0171b General requirements

- Authority approvals: Notes of meetings with authorities whose requirements apply to the work and 

evidence that notices, fees and permits have been sought and paid, that authority connections are 

complete and that statutory approvals by the authorities whose requirements apply to the work have 
been received. 

- Building penetrations: Details of the methods to maintain the required structural, fire and other 

properties to EXECUTION, BUILDING PENETRATIONS. 

- Certification: Certification of conformance to documented requirements, including certification that 

the plant and equipment submitted meets all requirements of the contract documents and that each 

installation is operating correctly. 

- Design documentation: Design data and certification of proposed work, if required and as 
documented. 

- Electronic facility and asset management information: For the whole of the work to EXECUTION, 
ELECTRONIC FACILITY AND ASSET MANAGEMENT INFORMATION. 

- Execution details: Execution programs, schedules and details of proposed methods and equipment. 
For building services include the following: 

Embedded services: Proposed method for embedding services in concrete walls or floors or 

chasing into concrete or masonry walls. 

Fixing of services: Typical details of locations, types and methods of fixing services to the building 
structure. 

Inaccessible services: If services will be enclosed and not accessible after completion, submit 

proposals for location of service runs and fittings. 

- Fire performance: Evidence of conformity to requirement for combustibility, fire hazard properties 
and fire-resistance of building elements. 

- Marking and labelling: Samples and schedules of proposed marking and labels to EXECUTION, 
MARKING AND LABELLING. 

- Operation and maintenance manuals: For the whole of the work to EXECUTION, OPERATION 
AND MAINTENANCE MANUALS. 

- Products: Products and materials data, including manufacturer’s technical specifications and 

drawings, type tests results, evidence of conformance to product certification schemes, performance 
and rating tables and installation and maintenance recommendations. 

- Prototypes: Prototypes of components, systems or elements. 

- Records: As-built documents, photographs, system diagrams, schedules and logbooks to 

EXECUTION, RECORD DRAWINGS. 

- Samples: Representative of proposed products and materials and including proposals to incorporate 
samples into the works, if any to EXECUTION, SAMPLES. 

- Shop drawings: To EXECUTION, SHOP DRAWINGS. 

- Substitutions: To PRODUCTS, GENERAL, Substitutions. 

- Tests: 

Inspection and testing plan consistent with the construction program including details of test 

stages and procedures. 

Test reports for testing performed under the contract. 

- Warranties: To EXECUTION, WARRANTIES. 

Contractor review: Before submissions, review each submission item and check for coordination with 

other work of the contract and conformance to contract documents. 

Submission times 

Default timing: Make submissions at least 5 working days before ordering products or starting 
installation of the respective portion of the works. 

Submission response times: Allow in the construction program for at least the following times: 

Shop drawings: 10 days 

Samples and prototypes: 10 days 

Manufacturers’ or suppliers’ recommendations: 10 days 

Product data: 10 days 

Product/design substitution or modification: 10 days 
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0171b General requirements

Proposed products schedules: If major products are not specified as proprietary items, submit a 
schedule of those proposed for use within 3 weeks of site possession. 

Identification 

Requirement: Identify the project, contractor, subcontractor or supplier, manufacturer, applicable 
product, model number and options, as appropriate and include relevant contract document 
references. Include service connection requirements and product certification. 

Non-conformance: Identify proposals that do not conform with project requirements, and 
characteristics which may be detrimental to successful performance of the completed work. 

Errors 

Requirement: If a submission contains errors, make a new or amended submission as appropriate, 

indicating changes made since the previous submission. 

Electronic submissions 

Electronic copies file format: DWG / PDF 

Quantity: 1 

Transmission medium: Electronic / Email

1.9 INSPECTION

Notice 

Concealment: If notice of inspection is required for parts of the works that are to be concealed, advise 

when the inspection can be made before concealment. 

Tests: Give notice of the time and place of documented tests. 

Minimum notice: As documented in the Notices schedule. 

Light levels 

Requirements: To AS/NZS 1680.2.4. 

Attendance 

General: Provide attendance for documented inspections and tests.

2 PRODUCTS

2.1 GENERAL

Manufacturers’ or suppliers’ recommendations 

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

adjust and prepare for use the manufactured items in conformance with the recommendations of the 

manufacturer or supplier. 

Proprietary items/systems/assemblies: Assemble, install or fix to substrate in conformance with the 
recommendations of the manufacturer or supplier. 

Project modifications: Advise of activities that supplement, or are contrary to the recommendations of 
the manufacturers or supplier. 

Product identification 

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. 

Other products: Marked to show the following, as applicable: 

- Manufacturer’s identification. 

- Product brand name. 

- Product type. 

- Quantity. 

- Product reference code and batch number. 

- Date of manufacture. 

Sources policy 
General: in accordance with PCC sources policy 

Prohibited materials 

General: Do not provide the following:
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0171b General requirements

- Materials, exceeding the limits of those listed, in the Safe Work Australia Hazardous Chemical 

Information System (HCIS). 

- Materials that use chlorofluorocarbon (CFC) or hydrochlorofluorocarbon (HCFC) in the 

manufacturing process. 

Substitutions 

Identified proprietary items: Identification of a proprietary item does not necessarily imply exclusive 

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

Altematives: If alternatives to the documented products, methods or systems are proposed, submit 

sufficient information to permit evaluation of the proposed alternatives, including the following: 

- Evidence that the performance is equal to or greater than that specified. 

- Evidence of conformity to a cited standard. 

- Samples. 

- Essential technical information, in English. 

- Reasons for the proposed substitutions. 

- Statement of the extent of revisions to the contract documents. 

- Statement of the extent of revisions to the construction program. 

- Statement of cost implications including costs outside the contract. 

- Statement of consequent alterations to other parts of the works. 

Availability: If the documented products or systems are unavailable within the time constraints of the 

construction program, submit evidence. 

Criteria: If the substitution is for any reason other than unavailability, submit evidence that the 

su bstitution: 

- Is of net enhanced value to the principal. 

- Is consistent with the contract documents and is as effective as the identified item, detail or method. 

2.2 MATERIALS AND COMPONENTS

Consistency 
General: For each material or product use the same manufacturer or source and provide consistent 

type, size, quality and appearance. 

Corrosion resistance 

General: Conform to the following atmospheric corrosivity category as defined in AS 4312 and the 
AS/NZS 2312 series. 

Exterior atmospheric corrosivity category: C3 

Interior atmospheric corrosivity category: C3 

Galvanizing 
Severe conditions: Galvanize mild steel components (including fasteners) to AS/NZS 1214 or 
AS/NZS 4680 as appropriate, if: 

- Exposed to weather. 

- Embedded in masonry. 

- Exposed to or in air spaces behind the external leaf of masonry walls. 

- In contact with chemically treated timber, other than copper chrome arsenate (CCA).

3 EXECUTION

3.1 SAMPLES

General 

Incorporation of samples: Only incorporate samples in the works which have been endorsed for 
inclusion. Do not incorporate other samples. 

Retention of samples: Keep endorsed samples in good condition on site, until the date of practical 

completion. 

Unincorporated samples: Remove on completion.
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0171b General requirements

3.2 SHOP DRAWINGS

General 

Documentation: Include dimensioned drawings showing details of the fabrication and installation of 

structural elements, building components, services and equipment, including relationship to building 
structure and other services, cable type and size, and marking details. 

Diagrammatic layouts: Coordinate work shown diagrammatically in the contract documents, and 

prepare dimensioned set-out drawings. 

Record drawings: Amend all documented shop drawings to include changes made during the progress 
of the work and up to the end of the defects liability period. 

Services coordination: Coordinate with other building and service elements. Show adjusted positions 
on the shop drawings. 

Space requirements: Check space and access for maintenance requirements of equipment and 

services indicated diagrammatically in the contract documents. 

Submission medium: DWG / PDF 

Drawing size: A3 

Building work drawings for building services: On dimensioned drawings show all: 

- Access doors and panels. 

- Conduits to be cast in slabs. 

- Holding down bolts and other anchorage and/or fixings required complete with loads to be imposed 
on the structure during installation and operation. 

- Openings, penetrations and block-outs. 

- Sleeves. 

- Plinths, kerbs and bases. 

- Required external openings. 

3.3 OFF-SITE DISPOSAL

Removal of material 

General: Dispose of building waste material off site to the requirements of the relevant authorities. 

3.4 WALL CHASING

Holes and chases 

General: If holes and chases are required in masonry walls, make sure structural integrity of the wall is 

maintained. Do not chase walls nominated as fire-resistance or acoustic rated. 

Parallel chases or recesses on opposite faces of a wall: Not closer than 600 mm to each other. 

Chasing in blockwork: Only in core-filled hollow blocks or in solid blocks which are not designated as 
structural. 

Concrete blockwork chasing table

Block thickness (mm) Maximum depth of chase (mm)

190 35

140 25

90 20

3.5 FIXING

General 

Suitability: If equipment is not suitable for fixing to non-structural building elements, fix directly to 
structure and trim around penetrations in non-structural elements. 

Fasteners 

General: Use proprietary fasteners capable of transmitting the loads imposed, and sufficient for the 

rigidity of the assembly.
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0171b General requirements

3.6 SERVICES CONNECTIONS

Connections 

General: Connect to network distributor services or service points. Excavate to locate and expose 
connection points. Reinstate the surfaces and facilities that have been disturbed. 

Network distributors’ requirements 
General: If the network distributor elects to perform or supply part of the works, make the necessary 
arrangements. Install equipment supplied, but not installed, by the authorities. 

3.7 SERVICES INSTALLATION

General 

Fixing: If non-structural building elements are not suitable for fixing services to, fix directly to structure 
and trim around holes or penetrations in non-structural elements. 

Installation: Install equipment and services plumb, fix securely and organise reticulated services 

neatly. Allow for movement in both structure and services. 

Concealment: Unless otherwise documented, conceal all cables, ducts, trays and pipes except where 

installed in plant spaces, ceiling spaces and riser cupboards. If possible, do not locate on external 

walls. 

Lifting: Provide heavy items of equipment with permanent fixtures for lifting as recommended by the 
manufacturer. 

Suspended ground floors: Keep all parts of services under suspended ground floors at least 150 mm 
clear of the ground surface. Make sure services do not impede access. 

Arrangement: Arrange services so that services running together are parallel with each other and with 

adjacent building elements. 

Dissimilar metals 

General: Join dissimilar metals with fittings of electrolytically compatible material. 

Temporary capping 

Pipe ends: During construction protect open ends of pipe with metal or plastic covers or caps. 

Piping 
General: Install piping in straight lines at uniform grades without sags. Arrange to prevent air locks. 

Provide sufficient unions, flanges and isolating valves to allow removal of piping and fittings for 
maintenance or replacement of plant. 

Spacing: Provide at least 25 mm clear between pipes and between pipes and building elements, 
additional to insulation. 

Changes of direction: Provide long radius elbows or bends and sets where practicable, and swept 
branch connections. Provide elbows or short radius bends where pipes are led up or along walls and 

then through to fixtures. Do not provide mitred fittings. 

Vibration: Arrange and support piping so that it remains free from vibration whilst permitting necessary 
movements. Minimise the number of joints. 

Embedded pipes: Do not embed pipes that operate under pressure in concrete or surfacing material. 

Valve groupings: If possible, locate valves in groups. 

Pressure testing precautions: Isolate items not rated for the test pressure. Restrain pipes and 

equipment to prevent movement during pressure testing. 

Differential movement 

General: If the geotechnical site investigation report predicts differential movements between buildings 
and the ground in which pipes or conduits are buried, provide control joints in the pipes or conduits, as 
follows: 

- Arrangement: Arrange pipes and conduits to minimise the number of control joints. 

- Magnitude: Accommodate the predicted movements. 

3.8 BUILDING PENETRATIONS

Penetrations 

Requirement: Maintain the required structural, fire and other properties when penetrating or fixing to 
the following:
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- Structural building elements including external walls, fire walls, fire doors and access panels, other 

tested and rated assemblies or elements, floor slabs and beams. 

- Membrane elements including damp-proof courses, waterproofing membranes and roof coverings. If 

penetrating membranes, provide a waterproof seal between the membrane and the penetrating 
component. 

Sealing 

Fire-resisting building elements: Seal penetrations with a system conforming to AS 4072.1. 

Non fire-resisting building elements: Seal penetrations around conduits and sleeves. Seal around 
cables within sleeves. If the building element is acoustically rated, maintain the rating. 

Sleeves 

General: If piping or conduit penetrates building elements, provide metal or PVC-U sleeves formed 
from pipe sections as follows: 

- Movement: Arrange to permit normal pipe or conduit movement. 

- Diameter (for non fire-resisting building elements): Sufficient to provide an annular space around the 

pipe or pipe insulation of at least 12 mm. 

- Prime paint ferrous surfaces. 

- Sealing: Seal between pipes or conduits and sleeves to prevent the entry of vermin. 

- Terminations: 

If cover plates are fitted: Flush with the finished building surface. 

In fire-resisting and acoustic rated building elements: 50 mm beyond finished building surface. 

In floors draining to floor wastes: 50 mm above finished floor. 

Elsewhere: 5 mm beyond finished building surface. 

Termite management: To AS 3660.1. 

- Thickness: 

. 

Metal: 1 mm or greater. 

. 

PVC-U: 3 mm or greater. 

Sleeves for cables: For penetrations of cables not enclosed in conduit through ground floor slabs, 
beams and external walls provide sleeves formed from PVC-U pipe sections. 

3.9 CONCRETE PLINTHS

Construction 

General: Provide concrete plinths as documented and under all equipment located on concrete floor 

slabs as follows: 

- Height: 75 mm or greater, as documented. 

- Concrete: Grade N20. 

- Finish: Steel float flush with the surround. 

- Reinforcement: Single layer of F62 fabric. 

- Surround: Provide galvanized steel surround at least 75 mm high and 1.6 mm thick. Fix to the floor 
with masonry anchors. Fill with concrete. 

3.10 SUPPORT AND STRUCTURE

General 

Requirement: Provide incidental supports and structures to suit the services. 

3.11 PIPE SUPPORTS

Support systems 
General: Provide proprietary support systems of metallic-coated steel construction. 

Vertical pipes: Provide anchors and guides to maintain long pipes in position, and supports to balance 

the mass of the pipe and its contents. 

Saddles: Do not provide saddle type supports for pipes greater than DN 25. 

Dissimilar metals: If pipe and support materials are dissimilar, provide industrial grade electrically non- 
conductive material securely bonded to the pipe to separate them. Provide fixings of electrolytically 
compatible material.

Z:IProjectsl2826 - PEN - Penrith Chlidcare\02 Activitiesl02-B Architectural 

Rev 1 04 Semptember 2019 @ NATSPEC (Sep 19) 12

Version: 1, Version Date: 08/10/2019
Document Set ID: 8880053



0171b General requirements

Uninsulated pipes: Clamp piping supports directly to pipes. 

Insulated pipes: 

- Spacers: Provide spacers at least as thick as the insulation between piping supports and pipes. 
Extend either side of the support by at least 20 mm. 

- Spacer material: Rigid insulation material of sufficient strength to support the piping and suitable for 

the temperature application. 

Support spacing 
Cold and heated water pipes: To AS/NZS 3500.1 Table 5.6.4. Provide additional brackets, clips or 

hangers to prevent pipe movement caused by water pressure effects. 

Sanitary plumbing: To AS/NZS 3500.2 Table 10.2.1. 

Fuel gas: To AS/NZS 5601.1 Table 5.5. 

Other pipes: To AS/NZS 3500.1 Table 5.6.4. 

Hanger size table

Nominal pipe size (ON) Minimum hanger diameter for single hangers
(mm)

50 maximum 9.5

65 to 90 12.7

100 to 125 15.8

150 to 200 19.0

3.12 PLANT AND EQUIPMENT

General 

Location: Locate so that failure of plant and equipment (including leaks) does not create a hazard for 
the building occupants and causes a minimum or no damage to the building, its finishes and contents 

including water sensitive equipment or finishes. 

Safe tray and an overflow pipe: Provide to each tank, hot water heater and storage vessel. 

3.13 ACCESS FOR MAINTENANCE

General 

Requirement: Provide access for maintenance of plant and equipment. 

Standards: Conform to the relevant requirements of AS 1470, AS 1657, AS/NZS 1892.1, AS 2865 and 
AS/NZS 3666.1. 

Work Health and Safety: Conform to the requirements of the applicable Work Health and Safety 
regulations. 

Protection from injury: Protect personnel from injury caused by contact with objects including those 

that are sharp, hot or protrude at low level. 

Plant room flooring surfaces: R10 Slip resistance classification to AS 4586. 

Trip hazards: Do not run small services including drains and conduits across floors where they may be 

a trip hazard. 

Manufacturer’s standard equipment: Modify manufacturer’s standard equipment when necessary to 

provide the plant access documented. 

Clearances 

Minimum clearances for access: Conform to the following: 

- <: 2100 mm clear, vertically above horizontal floors, ground and platforms. 

- Preferably <: 750 m clear, but in no case less than 600 mm horizontally between equipment or 
between equipment and building features including walls. 

- If tools are required to operate, adjust or remove equipment, provide sufficient space so that the 

tools can be used in their normal manner and without requiring the user to employ undue or 
awkward force. 

- If equipment components are hinged or removable, allow the space recommended by the 

manufacturer.
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0171b General requirements

- Within plant items: Conform to the preceding requirements, and in no case less than the clearances 

recommended in BS 8313. 

Elevated services other than in occupied areas 

Access classifications: 

- Access class A: Readily accessible. Provide clear and immediate access to and around plant items. 
If plant or equipment is located more than 2.0 m above the ground, floor or platform, provide a 

platform with handrails accessible by a stair, all to AS 1657. 

- Access class B: If the plant item requiring access is located more than 2.0 m above the ground, floor 

or platform, provide a platform with handrails accessible by a non-vertical ladder, all to AS 1657. 

- Access class C: Locate plant so that temporary means of access conforming to Work health and 

Safety regulations can be provided. 

Temporary means of access: Make sure there is adequate provision in place which is safe and 
effective. 

Areas in which access is restricted to authorised maintenance personnel: Provide access as follows: 

- Instruments, gauges and indicators (including warning and indicating lights) requiring inspection at 

any frequency: Readily accessible. 

- Access required monthly or more frequently: Access class A. 

- Access required between monthly and six monthly: Access class A or B. 

- Access required less frequently than six monthly: Access class A, B or C. 

Other areas: Provide access as follows: 

- Locate to minimise inconvenience and disruption to building occupants or damage to the building 
structure or finishes. 

- In suspended ceilings, locate items of equipment that require inspection and/or maintenance above 

tiled parts. If not possible, provide access panels where located above set plaster or other 

inaccessible ceilings. Arrange services and plant locations to reduce the number of access panels. 
Coordinate with other trades to use common access panels where feasible. 

- Do not locate equipment requiring access above partitions. 

- Instruments, gauges and other items requiring inspection at any frequency: Readily accessible. 

- Labelling: If equipment is concealed in ceilings, provide marking to MARKING AND LABELLING, 

Equipment concealed in ceilings. 

Facilities for equipment removal and replacement 

Requirement: Provide facilities to permit removal from the building and replacement of plant and 

equipment, including space large enough to accommodate it and any required lifting and/or 

transportation equipment. Arrange plant so that large and/or heavy items can be moved with the 

minimum of changes of direction. 

Removal of components: Allow sufficient space for removal and replacement of equipment 

components including air filters, tubes of shell and tube heat exchangers, removable heat exchanger 
bundles, coils and fan shafts. Provide access panels or doors large enough to permit the safe removal 

and replacement of components within air handling units. 

Facilities for access 

Equipment behind hinged doors: Provide doors opening at least 1500. 

Equipment behind removable panels: Provide panels with quick release fasteners or captive metal 

thread screws. 

Removable panels: Provide handles to permit easy and safe removal and replacement. 

Insulated plant and services: If insulation must be removed to access plant and services provide 
access for maintenance, arranged so it can be repeatedly removed and replaced without damage. 

Piping 

Requirement: Conform to the following: 

- Provide access and clearance at fittings which require maintenance, inspection or servicing, 
including control valves and joints intended to permit pipe removal. 

- Arrange piping so that it does not interfere with the removal or servicing of associated equipment or 
valves or block access or ventilation openings. 

- Preferably run piping, conduits, cable trays and ducts at high level and drop vertically to equipment.
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Electrical and controls 

Electrical equipment: Provide clearances and access space to AS/NZS 3000. 

Switchboards and electrical control equipment: Locate near the main entrance to plant space. Arrange 

plant so that, to the greatest extent possible, switchboards are visible from the plant being operated. 

Control panels: Locate near and visible from the plant controlled. 

3.14 VIBRATION SUPPRESSION

General 

Requirement: Minimise the transmission of vibration from rotating or reciprocating equipment to other 

building elements. 

Standard 

Rotating and reciprocating machinery noise and vibration: Vibration severity in Zone A to ISO 20816-1 

and ISO 10816-3. 

Speeds 
General: If no maximum speed is prescribed do not exceed 1500 r/min for direct driven equipment. 

Connections 

General: Provide flexible connections to rotating machinery and assemblies containing rotating 

machinery. Isolate pipes by incorporating sufficient flexibility into the pipework or by use of proprietary 
flexible pipe connections installed so that no stress is placed on pipes due to end reaction. 

Inertia bases 

General: If necessary to achieve the required level of vibration isolation, provide inertia bases having 

appropriate mass and conforming as follows: 

- Construction: Steel or steel-framed reinforced concrete. Position foundation bolts for equipment 
before pouring concrete. 

- Supports: Support on vibration isolation mountings using height saving support brackets. 

Vibration isolation mountings 
General: Except for external equipment that is not connected to the structure of any building, support 
rotating or reciprocating equipment on mountings as follows: 

- For static deflections < 15 mm: Single or double deflection neoprene in-shear mountings 
incorporating steel top and base plates and a tapped hole for bolting to equipment. 

- For static deflections;:: 15 mm: Spring mountings. 

Selection: Provide mountings selected to achieve 95% isolation efficiency at the normal operating 
speeds of the equipment. 

Installation: Set and adjust vibration isolation mounting supports to give clearance for free movement 
of the supports. 

Spring mountings: Provide freestanding laterally stable springs as follows: 

- Clearances:;:: 12 mm between springs and other members such as bolts and housing. 

- High frequency isolation: 5 mm neoprene acoustic isolation pads between baseplate and support. 

- Levelling: Provide bolts and lock nuts. 

- Minimum travel to solid: ;:: 150% of the designated minimum static deflection. 

- Ratio of mean coil diameter to compressed length at the designated minimum static deflection: 
;:: 0.8:1. 

- Snubbing: Snub the springs to prevent bounce at start-up. 

- Vertical resilient limit stops: To prevent spring extension when unloaded, to serve as blocking during 
erection and which remain out of contact during normal operation. 

3.15 FINISHES TO BUILDING SERVICES

General 

Requirement: If exposed to view (including in plant rooms), paint building services and equipment. 

Surfaces painted or finished off-site: Conform to 0183 Metals and prefinishes. 

Exceptions: Do not paint chromium or nickel plating, anodised aluminium, GRP, stainless steel, non- 
metallic flexible materials and normally lubricated machined surfaces. Surfaces with finishes applied 
off-site need not be re-painted on-site provided the corrosion resistance of the finish is not less than 

that of the respective finish documented. 
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0171b General requirements

Standard: Conform to the recommendations of AS/NZS 2311 Sections 3, 6 and 7 or AS 2312.1 

Sections 6, 7 and 8, as applicable. 

Inaccessible surfaces: If surfaces are inaccessible after installation, complete finishing before 
installation. 

Painting systems 
New unpainted interior surfaces: To AS/NZS 2311 Table 5.1. 

New unpainted exterior surfaces: To AS/NZS 2311 Table 5.2. 

Paint application 
Coats: Apply the first coat immediately after substrate preparation and before contamination of the 

substrate can occur. Make sure each coat of paint or clear finish is uniform in colour, gloss, thickness 

and texture and free of runs, sags, blisters or other discontinuities. 

Combinations: Do not combine paints from different manufacturers in a paint system. 

Protection: Remove fixtures before starting to paint and refix in position undamaged when painting is 

complete. 

Underground metal piping 
Corrosion protection: Provide corrosion protection for the following: 

- Underground ferrous piping. 

- Underground non-ferrous metal piping in corrosive environments. 

Protection methods: Select from the following: 

- Cathodic protection: Sacrificial anodes or impressed current. Incorporate a facility for periodic 
testing. Conform to the recommendations of AS 2832.1. 

- Continuous wrapping using proprietary petroleum taping material. 

- Impermeable flexible plastic coating. 

- Sealed polyethylene sleeve. 

Aggressive soils: If metallic piping or components are installed in chemically aggressive soil, provide 
the following in addition to the corrosion protection above: 

- Material: Continuous polyethylene sleeve to ASTM D1248 with a minimum thickness of 0.25 mm. 

- Installation: Wrap or sleeve pipes and components. Tape joints between sections of polyethylene 
and between polyethylene and piping. 

Low VOC emitting paints 
Paint types: To the recommendations of AS/NZS 2311 Table 4.2. 

Repairs to finishes 

Requirement: Repair damaged finishes to restore their corrosion resistance, appearance and service 
life. 

3.16 MARKING AND LABELLING

General 

Requirement: Mark and label services and equipment for identification purposes as follows: 

- Locations exposed to weather: Provide durable materials. 

- Pipes, conduits and ducts: To AS 1345 throughout its length, including in concealed spaces. 

- Cables: Label to indicate the origin and destination of the cable. 

Consistency: Label and mark equipment using a consistent scheme across all services elements of 

the project. 

Asset management labels and tags: in accordance with PCC policy 

Label samples and schedules 

Submission timing: Before marking or labelling. 

Schedule: For each item or type of item include the following: 

- A description of the item or type of item for identification. 

- The proposed text for marking or labelling. 

- The proposed location of the marking and labelling. 

Electrical accessories 

Circuit identification: Label isolating switches and outlets to identify circuit origin. 
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Operable devices 

Requirement: Mark to identify the following: 

- Controls. 

- Indicators, gauges, meters. 

- Isolating switches. 

Equipment concealed in ceilings 
Location: Provide a label on the ceiling, indicating the location of each concealed item requiring 
access for routine inspection, maintenance andlor operation. In tiled ceilings, locate the label on the 

ceiling grid closest to the item access point. In flush ceilings, locate adjacent to closest access panel. 
Items to be labelled include but are not limited to: 

- Fan coil units and terminal equipment (e.g. VAV terminals). 

- Fire and smoke dampers. 

- Isolating valves not directly connected to items otherwise labelled. 

- Motorised dampers. 

- Wall mounted equipment in occupied areas: Provide labels on wall mounted items in occupied 
areas including the following: 

. 

Services control switches. 

. Temperature and humidity sensors. 

Points lists 

Automatic control points: Provide plasticised, fade-free points lists for each automatic control panel. 
Store in a pocket on the door of the panel. Lists to include terminal numbers, point addresses, short 

and long descriptors. 

Pressure vessels 

General: Mount manufacturer’s certificates in glazed frames on a wall next to the vessel. 

Valves and pumps 

General: Label to associate pumps with their starters and valves. Screw fix labels to body or attach 
label to valve handwheels with a key ring. 

Underground services 

Survey: Accurately record the routes of underground cables and pipes before backfilling. Include on 
the record drawings. 

Records: Provide digital photographic records of underground cable and pipe routes before backfilling. 
Include in operation and maintenance manual. 

Location marking: Accurately mark the location of underground cables and pipes with route markers 

consisting of a marker plate set flush in a concrete base, engraved to show the direction of the line 

and the name of the service. 

Markers: Place markers at ground level at each joint, route junction, change of direction, termination 

and building entry point and in straight runs at intervals of not more than 100 m. 

Marker bases: 200 mm diameter x 200 mm deep, minimum concrete. 

Direction marking: Show the direction of the cable and pipe run by means of direction arrows on the 

marker plate. Indicate distance to the next marker. 

Plates: Brass, aluminium or stainless steel with black filled engraved lettering, minimum size 75 x 75 x 
1 mm thick. 

Plate fixing: Waterproof adhesive and 4 brass or stainless steel countersunk screws. 

Marker height: Set the marker plate flush with paved surfaces, and 25 mm above other surfaces. 

Marker tape: Where electric bricks or covers are not provided over underground wiring, provide a 
150 mm wide yellow or orange marker tape bearing the words WARN I NG - electric cable buried 

below, laid in the trench 150 mm below ground level. 

Plastic pipe: Provide a detectable marker tape with trace wire to identify the route of buried piping. 
Terminate with 1000 mm coil in a readily accessible location. Tag to match the record drawings. 

Labels and notices 

Materials: Select from the following: 

- Cast metal. 

- For indoor applications only, engraved two-colour laminated plastic. 
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0171b General requirements

- Proprietary pre-printed self-adhesive flexible plastic labels with machine printed black lettering. 

- Stainless steel or brass minimum 1 mm thick with black filled engraved lettering. 

Emergency functions: To AS 1319. 

Colours: Generally to AS 1345 as appropriate, otherwise black lettering on white background except 
as follows: 

- Danger, warning labels: White lettering on red background. 

- Main switch and caution labels: Red lettering on white background. 

Edges: If labels exceed 1.5 mm thickness, radius or bevel the edges. 

Labelling text and marking: To correspond to terminology and identifying number of the respective 
item as shown on the record drawings and documents and in operating and maintenance manuals. 

Lettering heights: 

- Danger, warning and caution notices: Minimum 10 mm for main heading, minimum 5 mm for 

remainder. 

- Equipment labels within cabinets: Minimum 3.5 mm. 

- Equipment nameplates: Minimum 40 mm. 

- Identifying labels on outside of cabinets: Minimum 5 mm. 

- Isolating switches: Minimum 5 mm. 

- Switchboards, main assembly designation: Minimum 25 mm. 

- Switchboards, outgoing functional units: Minimum 8 mm. 

- Switchboards, sub assembly designations: Minimum 15 mm. 

- Valves: Minimum 20 mm. 

- Self-adhesive flexible plastic labels: 

Labels less than 2000 mm above floor: 3 mm on 6 mm wide tape. 

. 

Labels minimum 2000 mm above floor: 8 mm on 12 mm wide tape. 

. 

Other locations: Minimum 3 mm. 

Label locations: Locate labels so that they are easily seen and are either attached to, below or next to 
the item being marked. 

Fixing: Fix labels securely using screws, rivets, proprietary self-adhesive labels or double-sided 

adhesive tape and as follows: 

- If labels are mounted in extruded aluminium sections, use rivets or countersunk screws to fix the 

extrusions. 

- Use aluminium or monel rivets for aluminium labels. 

Vapour barriers: Do not penetrate vapour barriers. 

3.17 SOFTWARE

General 

Requirement: Provide the software required for the operation and management of building services 

systems and equipment. 

3.18 WARRANTIES

General 

Requirement: If a warranty is documented, name the principal as warrantee. Register with 

manufacturers as necessary. Retain copies delivered with components and equipment. 

Warranty period: Start warranty periods at acceptance of installation. 

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.

3.19 RECORD DRAWINGS

General 

Requirement: Show the following: 

- Installed locations of building elements, services, plant and equipment.
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0171b Genera/ requirements

- Off-the-grid dimensions and depth if applicable. 

- Any provisions for the future. 

Recording, format and submission 

Progress recording: Keep one set of drawings on site at all times, expressly for the purpose of marking 

changes made during the progress of the works. 

Drawing layout: Use the same borders and title block as the contract drawings. 

Quantity and format: Conform to SUBMISSIONS. 

Endorsement: Sign and date all record drawings. 

Accuracy: If errors in, or omissions from, the record drawings are found, amend the drawings and re- 
issue in the quantity and format documented for SUBMISSIONS. 

Date for submission: Not later than 2 weeks after the date for practical completion. 

Services record drawings 
General: To General and Recording, format and submission and the following: 

- Extensions and/or changes to existing: If a drawing shows extensions and/or alterations to existing 
installations, include sufficient of the existing installation to make the drawing comprehensible 
without reference to drawings of the original installation. 

- Detention: If on-site detention tanks or pondage are provided, include the volume required on the 

drawing and the permitted flow rate to the connected system. 

- Domestic cold water or fire mains: Show the pressure available at the initial connection point and 

the pressure available at the most disadvantaged location on each major section of the works. 

- Stormwater: If storm water pipes are shown, include the pipe size and pipe grade together with the 

maximum acceptable flow and the actual design flow. 

Diagrams: Provide diagrammatic drawings of each system including the following: 

- Controls. 

- Piping including all valves and valve identification tags. 

- Principal items of equipment. 

- Single line wiring diagrams. 

- Acoustic and thermal insulation. 

- Access provisions and space allowances. 

- Fixings. 

- Fixtures. 

- Switchgear and control gear assembly circuit schedules including electrical service characteristics, 
controls and communications. 

- Charts of valve tag numbers, with location and function of each valve, keyed to flow and control 

diagrams. 

CAD base drawings: DWG I PDF 

Subsurface services: Record information on underground or submerged services to the documented 

quality level, conforming to AS 5488. 

3.20 OPERATION AND MAINTENANCE MANUALS

General 

Authors and compilers: Personnel experienced in the maintenance and operation of equipment and 

systems installed, and with editorial ability. 

Referenced documents: If referenced documents or technical worksections require that manuals be 

submitted, include corresponding material in the operation and maintenance manuals. 

Subdivision: By installation or system, depending on project size. 

Contents 

Requirement: Include the following: 

- Table of contents: For each volume. Title to match cover. 

- Directory: Names, addresses, email addresses and telephone and facsimile numbers of principal 
consultant, subconsultants, contractor, subcontractors and names of responsible parties. 

- Record drawings: Complete set of record drawings, full size. 
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0171b General requirements

- Drawings and technical data: As necessary for the efficient operation and maintenance of the 

installation. Include: 

Switchgear and controlgear assembly circuit schedules including electrical service characteristics, 
controls and communications. 

Charts of valve tag numbers, with location and function of each valve, keyed to flow and control 

diagrams. 

- Installation description: General description of the installation. 

- Systems descriptions and performance: Technical description of the systems installed and mode of 

operation, presented in a clear and concise format readily understandable by the principal’s staff. 

Identify function, normal operating characteristics, and limiting conditions. 

- Systems performance: Technical description of the mode of operation of the systems installed. 

- Baseline data: To AS 1851, AS 1668.1 and AS 1670.1. 

- Documentation to AS 1851 including the schedule of essential functionality and performance 
requirements. 

- Digital photographic records to Underground services. 

- Equipment descriptions: 

Name, address, email address and telephone and facsimile numbers of the manufacturer and 

supplier of items of equipment installed, together with catalogue list numbers. 

Schedules (system by system) of equipment, stating locations, duties, performance figures and 
dates of manufacture. Provide a unique code number cross-referenced to the record and 

diagrammatic drawings and schedules, including spare parts schedule, for each item of 

equipment installed. Equipment schedules in tabular form including the equipment designation 
used on the drawings, manufacturer’s name and contact details, equipment name plate data, 
function of item, associated system and capacity data. 

Manufacturers’ technical literature for equipment installed, assembled specifically for the project, 
excluding irrelevant matter. Mark each product data sheet to clearly identify specific products and 

component parts used in the installation, and data applicable to the installation. 

Supplements to product data to illustrate relations of component parts. Include typed text as 

necessary. 

- Certificates: 

Certificates from authorities. 

Copies of manufacturers’ warranties. 

Product certification. 

Test certificates for each service installation and all equipment. 

Test reports 

Test, balancing and commissioning reports. 

Control system testing and commissioning results. 

- 7 day record of all trends at commissioning. 

- Operation procedures: 

Manufacturers’ technical literature as appropriate. 

Safe starting up, running-in, operating and shutting down procedures for systems installed. 
Include logical step-by-step sequence of instructions for each procedure. 

Control sequences and flow diagrams for systems installed. 

Legend for colour-codes services. 

Schedules of fixed and variable equipment settings established during commissioning and 

maintenance. 

Procedures for seasonal changeovers. 

If the installation includes cooling towers, a water efficiency management plan. 

- Maintenance procedures: 

Detailed recommendations for periodic maintenance and procedures, including schedule of 

maintenance work including frequency and manufacturers’ recommended tests.
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Manufacturer’s technical literature as appropriate. Register with manufacturer as necessary. 
Retain copies delivered with equipment. 

Safe trouble-shooting, disassembly, repair and reassembly, cleaning, alignment and adjustment, 

balancing and checking procedures. Provide logical step-by-step sequence of instructions for 

each procedure. 

Schedule of spares recommended to be held on site, being those items subject to wear or 
deterioration and which may involve the principal in extended deliveries when replacements are 

required. Include complete nomenclature and model numbers, and local sources of supply. 

Schedule of normal consumable items, local sources of supply ,and expected replacement 
intervals up to a running time of 40 000 hours. Include lubrication schedules for equipment. 

Schedules for recording recommissioning data so that changes in the system over time can be 

identified. 

Instructions for use of tools and testing equipment. 

Emergency procedures, including telephone numbers for emergency services, and procedures for 

fault finding. 

Safety data sheets (SOS). 

Instructions and schedules conforming to AS 1851, AS/NZS 3666.2, AS/NZS 3666.3 and 
AS/NZS 3666.4. 

- Maintenance records: 

Prototype service records conforming to AS 1851 prepared to include project specific details. 

Prototype periodic maintenance records and report to AS/NZS 3666.2, AS/NZS 3666.3 and 
AS/NZS 3666.4 as appropriate, prepared to include project specific details. 

For hard copies: In binders which match the manuals, loose leaf log book pages designed for 

recording completion activities including operational and maintenance procedures, materials 

used, test results, comments for future maintenance actions and notes covering the condition of 

the installation. Include completed log book pages recording the operational and maintenance 

activities performed up to the time of practical completion. 

Number of pages: The greater of 100 pages or enough pages for the maintenance period and a 
further 12 months. 

- Emergency information: For each type of emergency, including fire, flood, gas leak, water leak, 

power failure, water failure, system or sub system failure, chemical release or spill, include the 

following: 

Emergency instructions. 

Emergency procedures including: 
* Instructions for stopping or isolating. 
* Shutdown procedures and sequences. 
* Instructions for actions outside the property. 
* Special operating instructions relevant to the emergency. 
* Contact details relevant to the emergency. 

Emergency information manual 

Form of emergency information: Provide one of the following: 

- An index and coloured tabs identifying emergency information for each type of emergency within the 

Operation and maintenance manual. 

- A separate Emergency manual containing copies of emergency information from the main 

Operation and maintenance manual. 

Format - electronic copies 

Scope: Provide the same material as documented for hardcopy in electronic format. 

Quantity and format: Conform to SUBMISSIONS, Electronic submissions. 

Printing: Except for drawings required in the RECORD DRAWINGS clause provide material that can 
be legibly printed on A4 size paper. 

Format - hard copy 

General: A4 size loose leaf, in commercial quality, 4 ring binders with hard covers, each indexed, 
divided and titled. Include the following features: 
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- Cover: Identify each binder with typed or printed title OPERA TlON AND MAINTENANCE MANUAL, 
to spine. Identify title of project, volume number, volume subject matter, and date of issue. 

- Dividers: Durable divider for each separate element, with typed description of system and major 

equipment components. Clearly print short titles under laminated plastic tabs. 

- Drawings: Fold drawings to A4 size with title visible, insert in plastic sleeves (one per drawing) and 

accommodate them in the binders. 

- Pagination: Number pages. 

- Ring size: 50 mm maximum, with compressor bars. 

- Text: Manufacturers’ printed data, including associated diagrams, or typewritten, single-sided on 
bond paper, in clear concise English. 

Number of copies: 3. 

Date for submission 

Draft submission: The earlier of the following: 

- 4 weeks before the date for practical completion. 

- Commencement of training on services equipment. 

Final submission: Within 2 weeks after practical completion. 

3.21 CLEANING

Final cleaning 
General: Before the date for practical completion, clean throughout, including all exterior and interior 

surfaces except those totally and permanently concealed from view. 

Labels: Remove all labels not required for maintenance. 

3.22 PERIODIC MAINTENANCE OF SERVICES

General 

Requirement: During the maintenance period, carry out periodic inspections and maintenance work as 
recommended by manufacturers of supplied equipment, and promptly rectify faults. 

Emergencies: Attend emergency calls promptly. 

Annual maintenance: Carry out recommended annual maintenance procedures before the end of the 
maintenance period. 

Maintenance period: The greater of the defects liability period and the period documented in the 

Maintenance requirements schedule. 

Maintenance program 

General: Submit details of maintenance procedures and program, relating to installed plant and 

equipment, 6 weeks before the date for practical completion. Indicate dates of service visits. State 

contact telephone numbers of service operators and describe arrangements for emergency calls. 

Maintenance records 

General: Record in binders provided with the Operation and maintenance manuals. 

Referenced documents: If referenced documents or technical worksections require that log books or 
records be submitted, include this material in the maintenance records. 

Certificates: Include test and approval certificates. 

Service visits: Record comments on the functioning of the systems, work carried out, items requiring 
corrective action, adjustments made and name of service operator. On completion of the visit, obtain 

the signature of the principal’s designated representative on the record of the work undertaken. 

Site control 

General: Report to the principal’s designated representative on arriving at and before leaving the site. 

3.23 POST-CONSTRUCTION MANDATORY INSPECTIONS AND MAINTENANCE

General 

Requirement: For the duration of the defects liability period, provide inspections and maintenance of 

safety measures required by the following: 

- AS 1851. 

- Other statutory requirements applicable to the work. 

Records: Provide mandatory records. 
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0171b General requirements

Certification: Certify that mandatory inspections and maintenance have been carried out and that the 

respective items conform to statutory requirements. 

Annual inspection: Perform an annual inspection and maintenance immediately before the end of the 
defects liability period.
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0183b Metals and prefinishes

10183B METALS AND PREFINISHES

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirements: Provide metal and prefinishes, as documented. 

Performance 

Requirement: Provide metals in sections of strength and stiffness suited to their required function, 
finish and method of fabrication.

1.2 PRECEDENCE

General 

Order of precedence: 

- The requirements of other worksections of the specification override conflicting requirements of this 
work section. 

- The requirements of worksections override conflicting requirements of their referenced documents. 

The requirements of the referenced documents are minimum requirements. 

1.3 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

1.4 SUBMISSIONS

Samples 
General: Submit samples of the following: 

- Stainless steel: One sample of every documented surface finish. 

- Anodising: One sample of every colour and finishing option.

2 PRODUCTS

2.1 METALS 

Coated steel 

Electrogalvanized (zinc) coating on ferrous hollow and open sections: To AS 4750. 

Metallic-coated: Steel coated with zinc or aluminium-zinc alloy as follows: 

- Ferrous open sections by an in-line process: To AS/NZS 4791. 

- Ferrous hollow sections by a continuous or specialised process: To AS/NZS 4792. 

- Metallic-coated steel sheet: To AS 1397. Metal thicknesses specified are base metal thicknesses. 

Steel wire: To AS/NZS 4534. 

Stainless steel 

Bars: To ASTM A276/A276M. 

Plate, sheet and strip: To ASTM A240/A240M. 

Welded pipe (plumbing applications): To AS 1769. 

Welded pipe (round, square, rectangular): To ASTM A554.
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0183b Metals and prefinishes

3 EXECUTION

3.1 GENERAL

Metal separation 

Incompatible sheet metals: Prevent direct contact between incompatible metals. Provide separation by 
one of the following: 

- Apply an anti-corrosion low moisture transmission coating such as alkyd zinc phosphate primer or 
aluminium pigmented bituminous paint to contact surfaces. 

- Insert a concealed, non-metallic separation layer such as polyethylene film, adhesive tape, 

neoprene, nylon or bituminous felt. 

Incompatible fixings: Do not use. 

Incompatible service pipes: Install lagging or grommets. Do not use absorbent, fibrous or paper 
products. 

Brazing 
General: Make sure brazed joints have sufficient lap to provide a mechanically sound joint. 

Butt joints: Do not use butt jointing for joints subject to load. If butt joints are used, do not rely on the 

filler metal fillet only. 

Filler metal: To AS/NZS 1167.1. 

Finishing 
Visible joints: Finish visible joints made by welding, brazing or soldering using methods appropriate to 
the class of work (including grinding or buffing) before further treatment such as painting, galvanizing 
or electroplating. Make sure self-finished metals are without surface colour variations after jointing. 

Preparation 
General: Before applying decorative or protective prefinishes to metal components, complete welding, 
cutting, drilling and other fabrication, and prepare the surface using a suitable method. 

Standard: To AS 1627 series. 

Priming steel surfaces: If site painting is documented to otherwise uncoated mild steel or similar 

surfaces, prime as follows: 

- After fabrication and before delivery to the works. 

- After installation, repair damaged priming and complete the coverage to unprimed surfaces. 

Welding 
Aluminium: To AS 1665. 

Stainless steel: To AS/NZS 1554.6. 

Steel : To AS/NZS 1554.1. 

3.2 STAINLESS STEEL FINISHES

General 

Requirement: Provide a surface finish to match the approved sample. 

Sample identification: satin finish NO.4 

Pre-assembly 

Mechanically polished and brushed finishes: Apply grit faced belts or fibre brushes that achieve uni- 

directional finishes with buffing, as required to provide the following: 

Bead blasted finish: Provide a uniform non-directional low reflective surface by bead blasting. Do not 

use sand, iron or carbon steel shot. Blast both sides of austenitic stainless steel to equalise induced 

stress. 

Post-assembly pre-treatment 
Heat discolouration: Remove by pickling. 

Welds: Grind excess material, brush, and polish to match the pre-assembly finish. 

Post-assembly finish 

Electropolish finish for external installations: Provide an electro-chemical process to stainless steel 

type 316. 

Brushed electropolish finish: Conform to the following: 

- Pre-assembly finish: NO.4 brushed finish. 
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0183b Metals and prefinishes

- Post-assembly finish: Provide an electro-chemical processed finish to achieve a No.7 to No.8 

brushed finish. 

Mirror electropolish finish: 

- Pre-assembly finish: Mill finish 2B or mirror polished finish. 

- Post-assembly finish: Provide an electro-chemical processed finish to achieve a No.8 mirror like 

finish. 

Completion 

Cleaning: Clean and rinse to an acid free condition and allow to dry. Do not use carbon steel 

abrasives or materials containing chloride. 

Protection: Secure packaging or strippable plastic sheet. 

3.3 ELECTROPLATING

Electroplated coatings 
Chromium on metals: To AS 1192. 

- Service condition number: At least 2. 

Nickel on metals: To AS 1192. 

- Service condition number: At least 2. 

Zinc on iron or steel: To AS 1789.

3.4 ANODISING

General 

Standard: To AS 1231. 

Thickness grade: To AS 1231 Table H1. 

Sample 
General: Provide a finish to match the sample in terms of colour and finishing options. 

3.5 PREPAINTlNG

Air-clrying enamel 

Application: Spray or brush. 

Finish: Full gloss. 

General use: 

- Primer: Two-pack epoxy primer to AS/NZS 3750.13. 

- Top coats: 2 coats to AS 3730.6. 

Oil resistant use: 

- Primer: Two-pack epoxy primer to AS/NZS 3750.13. 

- Top coats: 2 coats to AS/NZS 3750.22. 

Equipment paint system 

Description: Brush or spray application using paint as follows: 

- Full gloss enamel finish coats, oil and petrol resistant: To AS/NZS 3750.22, two coats. 

- Prime coat to metal surfaces generally: To AS/NZS 3750.19 or AS/NZS 3750.20. 

- Prime coat to zinc-coated steel: To AS 3730.15 or AS/NZS 3750.16. 

- Undercoat: To AS/NZS 3750.21. 

Prepainted metal products 
Standard: To AS/NZS 2728. 

Product type as noted in AS/NZS 2728: Not lower than the type appropriate to the atmospheric 

corrosivity category. 

Two-pack liquid coating 

Application: Spray. 

Finish: Full gloss. 

Primer: Two pack epoxy primer to AS/NZS 3750.13. 

Topcoat: 

- Internal use: Proprietary polyurethane or epoxy acrylic system. 
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0183b Metals and prefinishes

- External use: Proprietary polyurethane system. 

3.6 COMPLETION

Damage 

Damaged prefinishes: Remove and replace items, including damage caused by unauthorised site 

cutting or drilling. 

Repair 
Metallic-coated sheet: If repair is required to metallic-coated sheet or electrogalvanizing on inline 

galvanized steel products, clean the affected area and apply a two-pack organic primer to 
AS/NZS 3750.9.
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0185 Timber products, finishes and treatment

10185 TIMBER PRODUCTS, FINISHES AND TREATMENT

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide timber products with finishes and treatments, as documented. 

Performance 

Requirements: 

- Appropriate for durability and fire-resistance. 

- Appropriate certification for the finishing applications. 

1.2 PRECEDENCE

General 

Order of precedence: 

- The requirements of other worksections of the specification override conflicting requirements of this 
worksection. 

- The requirements of worksections override conflicting requirements of their referenced documents. 
The requirements of the referenced documents are minimum requirements. 

1.3 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

- 0184 Termite management. 

- 0671 Painting. 

1.4 STANDARDS

General 

Sawn and milled products: 

- Hardwood: To AS 2796.1. 

- Softwood: To AS 4785.1. 

Reconstituted wood based panels: 

- Particleboard: To AS/NZS 1859.1. 

- Dry process fibreboard: To AS/NZS 1859.2. 

- Decorative overlaid wood panels: To AS/NZS 1859.3. 

- Wet process fibreboard: To AS/NZS 1859.4. 

Plywood: 

- Structural: To AS/NZS 2269.0. 

- Interior: To AS/NZS 2270. 

- Exterior: To AS/NZS 2271. 

- Marine: To AS/NZS 2272. 

Glued laminated timber: To AS/NZS 1328.1. 

Laminated veneer lumber: To AS/NZS 4357.0.

1.5 INTERPRETATION

Abbreviations 

General: For the purposes of this worksection the following abbreviations apply: 

- EWPAA: Engineered Wood Products Association of Australasia. 

- LVL: Laminated Veneer Lumber. 
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0185 Timber products, finishes and treatment

- MDF: Medium Density Fibreboard. 

Definitions 

General: For the purposes of this worksection the definitions given in AS/NZS 4491 and the following 
apply: 

- Dry process fibreboard (MDF): Panel material with a nominal thickness of 1.5 mm or greater, 
manufactured from lignocellulosic fibres (derived from wood or other materials) with application of 
heat and/or pressure, the bond of which is derived from a synthetic adhesive added to the fibres and 

the panels are manufactured with a forming moisture content of less than 20%. 

- Particleboard: Panel material manufactured under pressure and heat from particles of wood (wood 
flakes, chips, shavings, sawdust and similar) and/or lignocellulosic material in particle form (flax 
shives, hemp hurds, bagasse fragments, rice hulls, wheat straw and similar) with the addition of an 
adhesive. 

- Wet process fibreboard: Panel material with a nominated thickness of 1.5 mm or greater, 
manufactured from lignocellulosic fibres (derived from wood or other materials) with application of 
heat and/or pressure, the bond of which is derived from the felting of the fibres and the panels are 
manufactured with a forming moisture content greater than 20%. 

1.6 SUBMISSIONS

Products and materials 

Rainforest species: Submit source certification. 

Pressure preservative treatment: For timber required to be pressure treated, submit a certificate or 
other evidence showing that the timber has been treated. 

Treated timber: Submit safety data sheets for preservative treated timber.

2 PRODUCTS

2.1 GENERAL

Storage and handling 
General: Deliver timber products to site in unbroken wrapping or containers and store so that the 

moisture content is not adversely affected. 

Product identification 

Preservative treated timber: Marking to include the following: 

- A unique identifier for the treatment plant. 

- A unique identifier for the preservative. 

- Hazard class.

2.2 CERTIFICATION

Timber source certification 

Requirement: Provide forest certification, chain of custody certification and corresponding product 

labelling for all timber applications documented as requiring source certification. 

Timber product certification and branding 

Branding: Brand timber products under the authority of a certification scheme applicable to the 

product. Locate the brand on faces or edges which will be concealed in the works. 

Inspection: If neither branding nor certification is adopted, have an independent inspecting authority 

inspect the timber. 

2.3 FIRE-RESISTANCE

General 

Timber structures: To AS 1720.4. 

Bushfire prone areas 

Standard: To AS 3959 Appendix F.
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0185 Timber products, finishes and treatment

2.4 DURABILITY

General 

Requirement: Provide timbers with natural durability appropriate to the conditions of use, or 

preservative-treated timber of equivalent durability. 

Natural durability class: To AS 5604. 

Naturally termite-resistant timbers: To AS 3660.1 Appendix C. 

Timber quality: Free of core wood (material within 50 mm of the tree’s centre) and free of splits, 
checks, loose knots and cavities. Free of sapwood (lighter coloured wood found on the outer layer of 
the tree). 

Lyctid susceptible timbers: Do not provide untreated timbers containing Iyctid susceptible sapwood. 

Untreated sapwood: If used, place to the outside of joints or in locations exposed to higher levels of 

ventilation. 

Preservative treatment 

Sawn and round timbers: To AS 1604.1. 

Reconstituted wood-based products: To AS/NZS 1604.2. 

Plywood: To AS/NZS 1604.3. 

Laminated veneer lumber (LVL): To AS/NZS 1604.4. 

Glued laminated timber products: To AS/NZS 1604.5. 

Moisture content 

Test: Methods as follows: 

- Timber: To AS/NZS 1080.1. 

- Plywood: To AS/NZS 2098.1. 

- Reconstructed wood-based products: AS/NZS 4266.1. 

Protection: Protect timber and timber products stored on site from moisture and weather. For milled, 

prefinished, prefabricated and similar elements that are to be protected in the final structure, provide 
temporary weather protection until the permanent covering is in place. 

Termite management 

Requirement: To 0184 Termite management. 

2.5 FINISHING

Production finish 

Hardwood: To AS 2796.1 Table 81. 

Softwood: To AS 4785.1 Table 81. 

Surface coating 

Painting and staining: To 0671 Painting. 

Application: To the manufacturer’s specification. 

2.6 RECYCLED TIMBER

General 

Grit blasted or re-machined: Remove all nails and screws. 

Classification: Visually graded.

3 EXECUTION

3.1 JOINTS

General 

Joints and connections: Use hot-dipped galvanized or stainless steel fasteners, composite bolts, nails 

or nailed metal connectors. 

Timber-to-timber interfaces: Provide a seal coating of preservative treatment and include inside bolt 

holes and the end grain of the timber. 

Water retention: Avoid details that may trap water including housed, checked or birdsmouth joints.
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0185 Timber products, finishes and treatment

Fasteners: To prevent chemical treatments reacting with fasteners, install to manufacturer’s 
recommendations.

3.2 SHRINKAGE RESTRAINT

General 

Requirement: Use seasoned timber, if possible, to avoid shrinkage restraint, particularly where timber 

elements are integrated with steel and/or concrete. 

Moisture content: Use finishes and end-grain sealants to minimise moisture content changes. 

Fasteners: Align fasteners along member axis and use single fasteners at joints. 

Connections: Use connections that allow for movement without adversely affecting the performance of 
the connection. 

Unseasoned timber: Provide as follows: 

- Drill holes 10% oversize. 

- Use species with similar shrinkage values to reduce movement and shrinkage. 

- For framing provide adequate clearance at the top of masonry veneer and face fixed members to 
reduce vertical movement.

3.3 FINISHING 

Ploughing 
General: Back plough boards liable to warp (e.g. if exposed externally on one face). Make the width, 

depth and distribution of ploughs appropriate to the dimensions of the board and degree of exposure. 

Painting 

Edges: Chamfer edges of work to receive paint or similar coatings. 

Priming: For woodwork to be painted, prime hidden surfaces before assembly. 

Working with treated timber 

Safety: Handle preservative treated timber to the manufacturer’s recommendations and to 
NOHSC 2003 and the recommendations of NOHSC 3007.
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0201b Demolition

10201 B DEMOLITION

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Carry out demolition, as documented. 

1.2 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

1.3 STANDARDS

General 

Demolition: To AS 2601. 

1.4 INTERPRETATION

Definitions 

General: For the purposes of this worksection, the following definitions apply: 

Demolition: The complete or partial dismantling of a building or structure, by pre-planned and 

controlled methods or procedures. 

Dilapidation record: The photographic or video and written record of the condition of the portion of 

the existing building retained, adjacent buildings, and other relevant structures or facilities, before 

the start of demolition work. 

Dismantle: The reduction of an item to its components in a manner to allow re-assembly. 

Recover: The disconnection and removal of an item in a manner to allow re-installation.

1.5 SUBMISSIONS

Execution details 

Requirement: Submit the following, as documented: 

- Hazardous Substances Management Plan. 

- Investigation and work plan. 

Off-site disposal locations: Submit details of the proposed locations for the disposal of material 

required to be removed from the site, and evidence of conformance with the requirements of relevant 

authorities. 

Recycling: Submit details of the proposed recycling facility. 

- Certification: Submit evidence of delivery of recycled materials. 

- Concrete crushing: If proposed on site, submit details of plant and environmental controls. 

Stockpile locations: Submit details of the proposed locations of on-site stockpiles for demolished 
materials for recycling in the works. Coordinate with the locations for storage of other waste streams, 
and prevent mixing or pollution. 

Records 

Dilapidation record: 

- Before demolition: Submit to each owner of each adjacent property, a copy of the part of the record 

relating to that property and obtain their written agreement to the contents. 

- Rectification work: Submit written acceptance of rectification works from the owner of each adjoining 

property affected. 

Tests 

Requirement: Submit test results of compliance tests for building service components to be re-used.
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0201b Demolition

1.6 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following: 

Adjacent structures before starting and at completion of demolition. 

Services before disconnection or diversion. 

Trees documented to be retained, before starting demolition. 

Contents of building before starting demolition. 

Structure after stripping and removal of roof coverings and external cladding. 

Underground structures after demolition above them. 

Excavations remaining after removal of underground work. 

Site after removal of demolished materials. 

Services after reconnection or diversion.

2 PRODUCTS

2.1 DEMOLISHED MATERIALS

Demolished material classes table

Class Requirement Ownership

Recovered items for re-use in Recover without damage items Principal/proprietor
the works identified in the Recovered

items for re-use in the works

schedule

Recovered items for delivery to Recover without damage items Principal/proprietor
the principal identified in the Recovered

items for delivery to the

principal schedule

Demolished material for Stockpile material identified in Contractor

recycling in the works the Demolished material for

recycling in the works

schedule

Demolished material for Demolish and deliver for Contractor

recycling off-site recycling material identified in

the Demolished material for

recycling off-site schedule

Dismantle for relocation as part Dismantle without damage and Principal/proprietor
of the works store items identified in the

Dismantle for relocation

schedule

Demolish for removal Remove from the site Contractor

demolished materials identified

in the Demolish for removal

schedule. Do not burn or bury
on site

Transit: Prevent spillage of

demolished materials in transit

3 EXECUTION

3.1 HAZARDOUS SUBSTANCES

Identified hazardous substances 

Register: Hazardous substances have been identified as present on site and a Hazardous substances 

register has been prepared.
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0201b Demolition

Audit 

Requirement: Prepare a Hazardous Substances Management Plan to AS 2601 clause 1.6.1. Include 

the following: 

- Asbestos or material containing asbestos. 

- Flammable or explosive liquids or gases. 

- Toxic, infective or contaminated materials. 

- Radiation or radioactive materials. 

- Noxious or explosive chemicals. 

- Tanks or other containers which have been used for storage of explosive, toxic, infective or 
contaminated substances. 

Removal of hazardous substances 

Standard: To AS 2601 clause 1.6.2. 

Procedure for asbestos removal: Refer to PCC Asbestos report and actions required. 

3.2 INVESTIGATION AND WORK PLAN

General 

Requirement: Before demolition or stripping work, prepare the work plan to AS 2601 Section 2. 

Include the check list items appropriate to the project from AS 2601 Appendix A, and the following: 

- Method of protection and support for adjacent property. 

- Locations and details of service deviations and terminations. 

- Sequence of work. 

- If the demolition program results in components temporarily cantilevered, provide a certificate from a 

professional engineer. 

- Proposals for the safe use of mobile plant on suspended structural members including provisions for 

the protection of lower floors in the event of structural failure. 

- If implosion methods are proposed, provide a separate report of methods and safeguards. 

- Wheel loads of tipping or loading vehicles. 

3.3 SUPPORT

Temporary support 
General: If temporary support is required, certification for its design and installation is required from a 

professional engineer engaged by the contractor. 

Existing buildings: Until permanent support is provided, provide temporary support for sections of 

existing buildings which are to be altered and which normally rely for support on work to be 

demolished. 

Ground support: Support excavations for demolition of underground structures. 

Adjacent structures: Provide supports to adjacent structures where necessary, sufficient to prevent 
damage resulting from the works. 

- Lateral supports: Provide lateral support equal to that given by the structure to be demolished. 

- Vertical supports: Provide vertical support equal to that given by the structure to be demolished. 

Permanent supports 
General: If permanent supports for adjacent structures are necessary and are not documented, give 
notice and obtain instructions.

3.4 PROTECTION

Encroachment 

General: Prevent the encroachment of demolished materials onto adjoining property, including public 

places. 

Weather protection 
General: If walls or roofs are opened for alterations and additions or the surfaces of adjoining buildings 
are exposed, provide temporary covers to prevent water penetration. Provide covers to protect 
existing plant, equipment and materials intended for re-use.
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0201b Demolition

Dust protection 
General: Provide dustproof screens, bulkheads and covers to protect existing finishes and the 
immediate environment from dust and debris. 

Security 
General: If walls or roofs are opened for alterations or additions, provide security against unauthorised 

entry to the building. 

Temporary screens 

General: Fill the whole of designated temporary openings or other spaces using dustproof and 

weatherproof temporary screens, fixed securely to the existing structure, and installed to shed water to 
avoid damage to retained existing elements or adjacent structures and contents. 

Type: Timber framed screens sheeted with 12 mm plywood and painted. Seal the junctions between 

the screens and the openings. 

Temporary access 

General: If required, provide a substantial temporary doorset fitted with a rim deadlock, and remove on 

completion of demolition. 

Exposed surfaces 

General: Where necessary, protect and weatherproof the surfaces of adjacent structures exposed by 
demolition. 

Existing services 

Location: Before starting demolition, locate and mark existing underground services in the areas which 
will be affected by the demolition operations. 

Utility services: Contact DIAL BEFORE YOU DIG to identify location of underground utility services 

pipes and cables. 

Excavation: Do not excavate by machine within 1 m of existing underground services. 

Fixed items 

Individual protection: Protect the following items in their existing positions: 

Refer to drawings for items requiring protection 

Recovered items 

General: If items are documented for recovery and re-use, mini mise damage during removal and 

recover all associated components required for their re-use. 

3.5 DEMOLITION - BUILDING WORKS

Encroachment 

General: If encroachments from adjacent structures are encountered and are not documented, give 
notice and obtain instructions. 

Concrete slabs 

General: Using a diamond saw, neatly cut back or trim to new alignment with a clean true face existing 
concrete slabs to be partially demolished or penetrated. Do not overcut at corners. 

Material below grade 

Remaining voids: Stabilise and provide barriers. 

Explosives 
General: Do not use explosives. 

3.6 DEMOLITION - BUILDING SERVICES

General 

Requirement: Decommission, isolate, demolish and remove from the site all equipment and 

associated components that become redundant as a result of the demolition. 

Breaking down: Disassemble or cut up equipment where necessary to allow removal. 

Demolition of refrigeration systems 
Standard: To AS/NZS 5149.4. 

Components for re-use 

General: Before returning to service, clean components and test for conformance to Australian 

Standards, as required.
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0201b Demolition

3.7 COMPLETION

Notice of completion 
General: Give at least 5 working days’ notice of completion of demolition so that adjacent structures 

may be inspected following completion of demolition. 

Reinstatement 

Assessment of damage: Use the dilapidation record to assess the damage and rectification work 

arising from the demolition work. 

Rectification: Repair damage arising out of demolition work. Obtain written acceptance from the owner 
of each adjoining property of the completeness and standard of the rectification work. 

Temporary support 
General: Remove at completion of demolition.
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0221 Site preparation

10221 SITE PREPARATION

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide site preparation, as documented. 

Incidental works 

Generally: Undertake the following: 

- Reinstatement: Reinstate undeveloped ground surfaces to the condition existing at the 

commencement of the contract. 

- Minor trimming: As required to complete the works, as documented. 

1.2 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

1.3 INTERPRETATION

Definitions 

General: For the purposes of this worksection the following definitions apply: 

- Authorities: Any authority or agency covering statutory requirements relating to the project, including 
clearances for work in that particular area. 

- Clearances: A formal certificate, approval or condition issued by an authority to allow work to be 

carried out in a particular area. 

- Network Utility Operator: The entity undertaking the piped distribution of drinking water or natural 

gas for supply or is the operator of a sewerage system or external stormwater drainage system. 

1.4 SUBMISSIONS

Execution details 

Requirement: Submit details of methods and equipment proposed for the following: 

- Clearing and grubbing. 

- Tree removal and transplanting. 

1.5 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following: 

- Enclosures around trees to be retained. 

- Trees to be removed.

2 EXECUTION

2.1 COMMUNITY LIAISON

Notification 

General: Notify residents about construction activities which will affect access to, or disrupt the use of, 
their properties. 

Notice: Minimum 5 working days, unless the work is of an urgent nature with safety implications. 

Notification content: 

- The nature of the work. 

- The reason for it being undertaken. 

- The expected duration. 
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- Changes to traffic arrangements and property access. 

- The 24-hour contact number of the representative responsible. 

2.2 EXISTING SERVICES

General 

Requirement: Before commencing earthworks, locate and mark existing underground services in the 

areas which will be affected by the earthworks operations including clearing, excavating and trenching. 

Utility services: Contact DIAL BEFORE YOU DIG to identify location of underground utility services 

pipes and cables. 

Excavation: Do not machine excavate within 1 m of existing underground services. 

Existing service lines: If required, divert services detected during excavation to new routes, clear of the 

building, and reconnect to the Network Utility Operator’s requirements. 

2.3 SITE CLEARING

Extent 

Requirement: Clear only areas to be occupied by works such as structures, paving, excavation, 

regrading and landscaping or other areas designated to be cleared. 

Contractor’s site areas: If not included within the areas documented above, clear generally only to the 

extent necessary for the performance of the works. 

Clearing and grubbing 

Clearing: Remove everything on or above the site surface, including rubbish, scrap, grass, vegetable 
matter and organic debris, scrub, trees, timber, stumps, boulders and rubble. 

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

subgrade under buildings, embankments or paving, or 300 mm below finished surface in unpaved 
areas. Backfill holes remaining after grubbing with sand material to prevent ponding of water. Compact 
the material to the relative density of the existing adjacent ground material. 

Redundant/decommissioned works: Remove works, including slabs, foundations, pavings, drains and 

access chambers covers found on the surface. 

Batters 

Temporary protection: Where change in level between crest and toe is more than 1.5 m, protect from 
erosion with geofabric, a hessian and tar or heavy duty black polythene sheet waterproof cover. Seal 

joints and securely fix down at crest and toe. 

Surplus material 

Topsoil and excavated material: Continually remove unwanted stripped soil and other material from 
the site as the work proceeds, including any material dropped on footpaths or roadways. 

2.4 STORMWATER AND SEDIMENT CONTROL

General 

Erosion and sediment control measures: To 0172 Environmental management. 

Waterways and drains 

Waterways: Temporarily divert, as necessary, ditches, field drains and other waterways affected by 
excavation and reinstate on completion. 

Storm water drains: Divert drains detected during excavation to new routes, clear of the building, and 

reconnect to the Network Utility Operator’s requirements. 

2.5 EXISTING WORKS TO BE RETAINED

Marking 

Requirement: Mark out works with 1 m high 50 x 50 mm timber stakes with yellow plastic tapes 
attached to prevent accidental damage. 

2.6 TREE PROTECTION

General 

Warning signs: Display in a prominent position at each entrance to the site, warning that trees and 

plantings are to be protected during the contract. Remove on completion. 

Lettering: Road sign type sans serif letters, 100 mm high to AS 4970 Appendix C. 

Protection measures: Provide before commencement of earthworks. 
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Trees to be retained 

Extent: All trees NOT marked for removal. 

Tree protection 
Tree protection zone (TPZ): To AS 4970 Section 3. 

Tree protective measures: To AS 4970 Section 4. 

Monitoring and certification: To AS 4970 Section 5. 

Work near trees 

Harmful materials: Conform to the following: 

- Keep the area within the dripline free of sheds and paths, construction material and debris. 

- Do not place bulk materials and harmful materials under or near trees. 

- Do not place spoil from excavations against tree trunks. 

- Prevent wind-blown materials such as cement from harming trees and plants. 

Damage: Prevent damage to tree bark. Do not attach stays, guys and the like to trees. 

Work under trees: Do not remove topsoil from, or add topsoil to, the area within the dripline of the 

trees. 

Excavation: If excavation is required near trees to be retained, give notice. Minimise period of 

excavation under tree canopies. 

Hand methods: Use hand methods to locate, expose and cleanly remove the roots on the line of 

excavation. If it is necessary to excavate within the drip line, use hand methods so that root systems 
are intact and undamaged. 

Roots: Do not cut tree roots exceeding 50 mm diameter. Where it is necessary to cut tree roots, use 

cutting methods that do not excessively disturb the remaining root system. Immediately after cutting, 
water the tree and apply a liquid rooting hormone to stimulate the growth of new roots. 

Backfilling: Backfill excavations around tree roots. Place the backfill in layers of 300 mm maximum 

depth and compacted to a dry density similar to that of the original or surrounding soil. Do not backfill 
around tree trunks to a height greater than 200 mm above the original ground surface. Immediately 
after backfilling, thoroughly water the root zone surrounding the tree. 

Backfill material: 

- Mix proportions (topsoil:well-rotted composts) by volume: 3:1. 

- Neutral pH value. 

- Free from weed growth and harmful materials. 

Compacted ground: Do not compact the ground or use skid-steel vehicles under the tree dripline. If 

compaction occurs, give notice. 

Compaction protection: Protect areas adjacent the tree dripline. Submit proposals for an elevated 

platform to suit the proposed earthworks machinery. 

Watering: Water trees as necessary, including where roots are exposed at ambient temperature more 
than 350C. 

Mulching: Spread 100 mm thick organic mulch to the whole of the area covered by the drip line of all 

protected trees. 

2.7 TEMPORARY LANDSCAPE FENCING

Fence dimensions 

Height: 1200 mm. 

Maximum post spacing: 5000 mm. 

Components sizes 

Corner and gate posts: Hardwood or preservative-treated softwood, 250 mm diameter. 

Intermediate posts: Star picket. 

Gate: Provide a suitable hinged gate with a gate latch. 

Wire: Top, intermediate and bottom rows of 3.2 mm plain galvanized steel wire. Thread the top wire 

through pieces of plastic tube and through comer posts. 

Removal 

Completion: Remove the fence at the end of the planting establishment period.
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2.8 TRANSPLANTING

General 

Conditions: Select a time for transplanting appropriate to the season, time of actual operation, rootball 
diameter and depth, lifting methods and weather conditions. 

Preparation 

Watering: Establish a temporary trickle irrigation system, or manually water the intended trees for a 

period of two weeks before ball excavation work. 

Fertilising: Apply one application of liquid fertiliser mix to the foliage and root as appropriate to the 

species. Apply sufficient liquid fertiliser mix to allow the spray to drip from foliage and soak into the 

rootball. Do not spray the fertiliser mix on excessively hot, dry or windy days. 

Rootball 

General: Minimise the cutting of roots. Use only sharp tools, water blasting or water cutting. 

Initial cut: Conform to the following: 

- Manually or using chain trenching machine. Replace trees where rootballs have been excavated by 
backhoe or an excavator. 

- Cut 250 mm beyond the required finished rootball dimensions of each side to allow damaged roots 

to be trimmed back to final dimensions and sealed. 

Hand trimming: To 100 mm less than the required finished rootball dimension. Cut back all roots 

greater than 25 mm diameter. 

Rootball cutting: Conform to the following: 

- Symmetrical about the trunk and in proportion to the overall size of the tree except where the 
limitations of individual tree planter openings require specific tailoring of the rootball dimension. 

- Cut the rootball to a size which maximise the rootball for each specimen. 

Trench: Backfill and lightly compact with clean sand, free of any foreign matter, pathogens or any 
substances which may be deleterious to future root growth. Apply root inducing formulation to the 

manufacturer’s recommended concentration, to effectively saturate the backfill in the trench. 

Maintenance of on-site plant material 

Watering: Maintain a trickle irrigation system around each tree, located within the trenched rootball 

perimeter. Program the system to supply water at an optimum rate to encourage healthy growth and 

avoid desecration through excessive transpiration following the pruning of the roots. Monitor the 

system continuously until the tree is lifted and removed to its final destination. 

Fertilising: Submit a program for regular fertiliser application continued over this period. 

Responsibility: Take all necessary precautions to safeguard the health and well-being of all on site 

plant material before the lifting and transplanting into their location. 

Above ground 

Pruning: If pruning of branches is required to balance root loss, obtain prior approval. Prune only as 
directed and as documented in TREE MAINTENANCE. 

Lifting: Thoroughly irrigate to the full depth of the rootball two days before transplanting of each 

specimen. Do not fracture the ball of soil around the root system. Maintain ball in firm condition during 

transplanting by wrapping in hessian or other appropriate open weave material, securely tied. 

Storage: Transport transplanted trees to a designated nursery site. Store and maintain until ready for 

planting. 

Planting: Avoid disturbing the rootball during moving and planting. After placement, remove the 

rootball wrapping and ties by cutting. 

Watering: At completion of transplanting, water the rootball thoroughly and continue to water until 

established.

2.9 TREE MAINTENANCE

General 

Notice: Give notice before commencing tree maintenance. 

Pruning: To AS 4373 using a fully qualified and experienced arborist. Carry out all required works in a 
safe manner. 

Execution 

Repair: Undertake tree surgery and rectify any damage to existing trees to be retained. 
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Operations: Remove dead and decayed wood or limbs that have been broken. Make all cuts at branch 
collars. If trees show signs of deterioration after the work is completed, carry out a program of soil 

amelioration such as soil aeration, irrigation or incorporation of organic material. Continue this 

program until the end of the plant establishment period. 

Root pruning: Do not excessively disturb the remaining root system. Cut off damaged roots cleanly 
inside the exposed or damaged area. Cover exposed root area with soil immediately after pruning, do 
not leave roots exposed. 

Wetting and new root stimulation: Form a water collecting basin and apply a rooting hormone and 

wetting agent to the rootball. 

Precautions: Avoid damage to trees being treated and to nearby trees and surroundings. Do not use 
trees as anchors for winching operations or bracing. Provide bracing as necessary before cutting to 

prevent uncontrolled breakages and damage to surroundings. 

Failure: If repair work is impracticable, or is attempted and is rejected, remove the tree and root 

system and make good.

2.10 COMPLETION

Clean up 

Progressive cleaning: Keep the work included in the contract clean and tidy as it proceeds and 

regularly remove from the site waste and surplus material arising from execution of the work, including 

any work performed during the defects liability period or the plant establishment period. 

Removal of plant: Within 10 working days of the date of practical completion, remove temporary 
works, construction plant, buildings, workshops and equipment which does not form part of the works, 

except what is required for work during the defects liability period or the plant establishment period. 
Remove these on completion. 

Waste disposal: To 0172 Environmental management. 

Vermin management 

Requirement: Employ an approved firm of pest exterminators and provide a certificate from the firm 

stating that the completed works is free of vermin.
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10274B CONCRETE PAVEMENT

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide concrete pavement as documented. 

Performance 

Requirement: Provide finished surfaces conforming to the following: 

- Free draining and evenly graded between level points. 

- Even and smooth riding. 

Conformance: Conform to the local authority requirements for levels, grades and minimum thickness, 
reinforcement and concrete strength for pavements within the kerb-and-gutter property boundaries. 

1.2 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

1.3 STANDARDS

Concrete 

Specification and supply: To AS 1379. 

Materials and construction: To AS 3600. 

Residential pavements: To AS 3727.1. 

Slip resistance 

Classification: To AS 4586. 

1.4 INTERPRETATION

Definitions 

General: For the purposes of this worksection the following definitions apply: 

Ambient temperature: The air temperature at the time of mixing and placing of concrete. 

Concrete class - normal: Concrete that is specified primarily by a standard compressive strength 

grade up to 50 MPa and otherwise in conformance with AS 1379 clause 1.5.3. 

Concrete class - special: Concrete that is specified to have certain properties or characteristics 
different from, or additional to, those of normal-class concrete and otherwise in conformance with 

AS 1379 clause 1.5.4. 

Weather - cold: Ambient shade temperature less than 10oC. 

Weather - hot: Ambient shade temperature greater than 30oC. 

1.5 TOLERANCES

General 

Surface abutting gutters: :t 5 mm from the level of the gutter edge. 

Rigid pavement surface: 

- From design level: + 10 mm, - 0 mm. 

- From a 3 m straightedge placed anywhere on surface: 5 mm. 

Horizontal position of outer concrete edge: 30 mm from documented position. 

Joint locations in plan: 10 mm from documented position. 

1.6 SUBMISSIONS

Products and materials 

Aggregates: Nominate the source for all aggregates. 
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Reinforcement: Submit the manufacturer’s certificate of compliance with AS/NZS 4671, or submit test 
certificates from an Accredited Testing Laboratory. 

Liquid curing compounds: Submit certified test results, including the application rate and the efficiency 
index to AS 3799 Appendix B. 

Curing by covering: Submit details of the proposed covering material. 

Repair materials: Submit proposals for epoxy resin/grout and elastomeric sealant. 

Concrete: Submit the concrete supply delivery dockets. 

Trial mix design report: Six weeks before commencing production, submit a report for each mix design 
containing the information required in AS 1012.2, the individual and combined aggregate particle size 

distribution, and the records and reports for the tests. 

Tests 

Site tests: Submit results, as follows: 

- Slip resistance test of completed installations. 

1.7 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following: 

Base or subgrade before covering. 

Membrane or film underlay installed on the base or subgrade. 

Concrete formwork, reinforcement and dowels in position. 

Commencement of concrete placing. 

Completion of concrete placing. 

Evaluation of surface finish.

2 PRODUCTS

2.1 REINFORCEMENT

Steel reinforcement 

Standard: To AS/NZS 4671. 

Surface condition: Free of loose mill scale, rust, oil, grease, mud or other material that may reduce the 

bond between the reinforcement and concrete. 

Accessories 

Reinforcement supports: To AS/NZS 2425. 

Tie wire: Galvanized annealed steel 1.25 mm diameter minimum. 

Dowels 

General: Provide each dowel in one piece, straight, cut accurately to length with ends square and free 

from burrs. 

Standard: To AS/NZS 4671. 

Grade: 250R steel bars 450 mm long. 

Tie bars 

Type: Deformed bar, 12 mm diameter, grade 500N, 1 m long. 

2.2 AGGREGATE

Characteristics 

Standards: AS 2758.1. 

Durability: Tested to AS 1141.22: 

- Wet strength not less than 80 kN. 

- 10% Fines Wet/Dry Variation not to exceed 35%. 

Recycled concrete aggregate (RCA): If blending coarse RCA with natural aggregates, make sure 
substitution rates are below 30%.
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2.3 CEMENT

General 

Standard: To AS 3972. 

Moisture: Protect from moisture until used. Do not use caked or lumpy cement. 

Age: Less than 6 months old. 

Storage: Store cement bags under cover and above ground. 

Supplementary cementitious materials 

Fly ash: To AS/NZS 3582.1. 

Slag: To AS 3582.2. 

Amorphous silica: To AS/NZS 3582.3. 

2.4 WATER

General 

Quality: Potable water free from materials harmful to concrete or reinforcement, and not salty or 
brackish. 

Limits: Not containing more than: 

- 600 parts per million of chloride ion, tested to AS 3583.13. 

- 400 parts per million of sulphate ion, tested to AS 1289.4.2.1. 

2.5 ADMIXTURES

General 

Standard: Chemical admixtures to AS 1478.1, used to the manufacturer’s recommendations. 

Quality: Free from calcium chloride, calcium formate, or triethanolamine or any other accelerator. Do 
not use admixtures or combinations of admixtures without prior written approval. 

Dosage: Vary the dosage of chemical admixture to account for factors such as air temperature, setting 
time and cement content to the manufacturer’s recommendations.

2.6 CURING COMPOUNDS

General 

Curing compounds: To AS 3799 and AS 1160, Type 2. 

Sheet material covering: To ASTM C171, white opaque or clear polyethylene film, or white burlap- 

polyethylene sheet, or equivalent material. 

2.7 OTHER MATERIALS

Tactile ground surface indicators 

Standard: To AS/NZS 1428.4.1.

3 EXECUTION

3.1 GENERAL

Traffic control 

Traffic restriction: Do not allow traffic or construction plant other than that associated with testing, 

sawcutting, cleaning or joint sealing on pavement for minimum 10 days after placing, or when the 

concrete has reached a compressive strength of at least 20 MPa, and joints have been completely 
sealed.

3.2 SUBGRADE

Preparation 
Conformance: Prepare subgrade to 0222 Earthwork. 

Extent: Prepare a uniform subgrade for the full pavement formation, extending at least to the back of 

kerbs or at least 300 mm beyond each side of the carriageway if kerbs are not proposed. 

Reinstatement: Make sure of uniformity for backfilling of any utility trenches.
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3.3 SUBBASE

Thickness 

Subbase thickness: Refer structural engineers documentation 

Width 

Subbase width: Extend the subbase at its full depth to at least the back of kerbs or other edge stops 
before their installation. 

No integral kerbs: Extend granular unbound subbase at least 300 mm beyond each side of the 

carriageway. 

Tolerance 

Subbase finished surface level: + 0 mm, - 10 mm. 

3.4 CONCRETE MIX 

Standard 

Concrete mix and supply: To AS 3600 clause 17.1 and AS 1379. 

Properties 
Concrete pavement thickness: Refer structural engineers documentation 

Concrete pavement strength: Refer structural engineers documentation 

Slump: Maximum 100 mm. 

Drying shrinkage: Maximum 450 I..IE after 21 days of air drying. 

Elapsed delivery time 

General: Make sure that the elapsed time between the wetting of the mix and the discharge of the mix 

at the site is in conformance with the Elapsed delivery time table. Do not discharge at ambient 

temperature below 1 OOC or above 300C unless approved heating or cooling measures are taken to 
deliver concrete within the range 50C to 350C. 

Elapsed delivery time table

Concrete temperature at time of discharge (OC) Maximum elapsed time (minutes)

5-24 120

24-27 90

27 -30 60

30-35 45

Site mixed supply 

Emergencies: If mixing by hand, provide details. 

Plant: Mix concrete in a plant located on the construction site. 

Pre-mixed supply 
Addition of water: Do not add water. 

Transport: Make sure the mode of transport prevents segregation, loss of material and contamination 
of the environment, and does not adversely affect placing or compaction. 

Concrete delivery docket: For each batch, provide a docket listing the information required by AS 1379 

clause 1.7.3, and the following information: 

- Any binders or additives. 

- Method of placement and climate conditions. 

- Name of concrete delivery supervisor. 

- The concrete element or part of the works for which the concrete was ordered, and where it was 

placed. 

3.5 TESTING 

Standards 

Sampling, identification, testing and recording: To the AS 1012 series. 

Specimens: Sample the concrete on-site, at the point of discharge from the agitator. 

Type and frequency: To AS 1379. 

Testing authority: Concrete supplier or Accredited Testing Laboratory.
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Concrete testing methods 

Slump: To AS 1379 clause 5.2. 

Compressive strength: Test to AS 1012.8.1 and AS 1012.9. 

Drying shrinkage: Test to AS 1012.8.4 and AS 1012.13. 

Flexural strength: Test to AS 1012.8.2 and AS 1012.11. 

Acceptance criterion for strength: The average strength of any set of 3 consecutive project samples 
must be equal to or greater than the specified minimum value. 

Sampling frequency: Provide a minimum of one sample from each 50 m3 of concrete. 

3.6 INSTALLATION

Junctions with existing pavements 

Trimming: If new pavement is to be joined to an existing pavement, trim the edge of the existing 

pavement to create a neat vertical edge for its full depth before placing new pavement material. 

Fixed formwork 

Description: 

- Steel forms. 

- Seasoned, dressed timber planks, free of warps, bends or kinks. 

Depth: Equal to the edge thickness of the slab and in one piece. 

Tolerances on position: 

- Level of top of form: - 0 mm, + 10 mm from pavement surface design level. 

- Horizontal tolerance: 10 mm (maximum departure from a plane surface). 

- Verticality: 3 mm departure from vertical. 

Staking: Stake forms in position using at least 3 steel stakes per form, not more than 1.5 m apart. Lock 

joints between form sections to prevent movement. 

Release agent: Before placing reinforcement, apply a release agent compatible with the contact 

surfaces, to the interior of the formwork, except where the concrete is to receive an applied finish for 

which there is no compatible release agent. 

Re-use: Clean and recoat the forms each time before placing concrete. 

Keyways: Form the keyways of keyed construction joints using steel or timber form strips accurately 
located at the mid-depth of the slab and securely fastened flush against the formwork face. 

Reinforcement 

Tolerances in fabrication and fixing: To AS 3600. 

Locate reinforcement: Place reinforcement in the top half of the pavement. 

Minimum cover to reinforcement: 30 mm. 

Splicing mesh: Overlap a minimum of 2 crosswires. 

Supports: Provide reinforcement supports as follows: 

- Able to withstand construction and traffic loads and maintain the concrete cover, as documented. 

- With a protective coating if they are ferrous metal extending to the surface of the concrete. 

- Use plastic or concrete supports with galvanized or zinc-coated reinforcement. 

- Spacing: 

. 

Bars::5 60 diameters. 

. 

Mesh::5 600 mm. 

- Supports over membranes: Prevent damage to waterproofing membranes or vapour barriers. If 

appropriate, place a metal or plastic plate under each support. 

Projecting reinforcement: If starter or other bars extend beyond reinforcement mats or cages, through 
formwork or from cast concrete, provide a plastic protective cap to each bar until it is cast into later 

work. 

Tying: Secure the reinforcement against displacement at intersections with either wire ties, or clips. 
Bend the ends of wire ties away from nearby faces of formwork or unformed faces to prevent the ties 

projecting into the concrete cover. 

Mats: For bar reinforcement in the form of a mat, secure each bar at alternate intersections.
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Cores, fixings and embedded items 

Position: Fix cores and embedded items to prevent movement during concrete placing. In locating 
cores, fixings and embedded items, displace but do not cut reinforcement, and maintain cover to 
reinforcement. 

Isolation: Isolate embedded items to prevent water tracking to concrete providing minimum cover to 
reinforcement.

3.7 CONCRETE PLACING AND COMPACTION

Concrete placing 
General: Place concrete uniformly over the width of the slab or lane and so that the face is generally 
vertical and normal to the direction of placement. Hand spread concrete using shovels, not rakes. 

Ponding: Remove any water ponding on the base or subbase before starting placement. 

Placing sequence: Commence from one corner (usually the lowest point) and proceed continuously 
out from that point. 

Weather: Do not place concrete in ambient temperatures above 300C or below 1QoC, without 

adequate precautions. 

Compaction 
Thickness 100 mm or less: Compact by placing, screeding and finishing processes. If required use a 
hand-held vibrating screed at the surface. Do not use immersion vibrators. 

Thickness more than 100 mm and downturns: Use an immersion vibrator. 

Placing records 

Log book: Keep on site and make available for inspection a log book recording each placement of 

concrete, including the following: 

- Date. 

- Specified grade and source of concrete. 

- Slump measurements. 

- The portion of work. 

- Volume placed. 

Rain 

Protection: During placement and before setting, protect surface from damage. 

3.8 CONCRETE FINISH

General 

Commencement: Immediately after placement, spreading and compaction of the concrete, start initial 

finishing procedures to achieve the documented finish. 

Final finishing: Do not commence final finishing until all bleed water has evaporated from the surface 
after initial finishing procedures. 

Unformed surfaces 

General: Strike off, screed and level slab surfaces to finished levels, to the tolerance class and finish 

documented. 

Formed surfaces 

Damage: Do not damage concrete works through premature removal of formwork. 

Curing: If forms are stripped when concrete is at an age less than the minimum curing period, 
commence curing exposed faces as soon as the stripping is completed. 

Finishing methods - primary finish 

Machine float finish: 

- After levelling, consolidate the surface using a machine float. 

- Cut and fill and refloat immediately to a uniform, smooth, granular texture. 

- Hand float in locations inaccessible to the machine float. 

Wood float finish: After machine floating use wood or plastic hand floats to produce the final 
consolidated finish free of float marks and uniform in texture and appearance. 

Broom finish: After machine floating and steel trowelling draw a broom or hessian belt across the 
surface to produce a coarse even-textured transverse-scored surface.
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Scored or scratch finish: After screeding, give the surface a coarse scored texture using a stiff brush or 
rake drawn across the surface before final set. 

Sponge finish: After machine floating and steel trowelling, obtain an even textured sand finish by 
wiping the surface using a damp sponge. 

Finishing methods - supplementary finish 

Abrasive blast: After steel trowelling, abrasive blast the cured surface to provide texture or to form 

patterns without exposing the coarse aggregate, using hard, sharp graded abrasive particles. 

Coloured applied finish: After machine floating, apply a proprietary liquid or dry shake material to the 

manufacturer’s recommendations and trowel to achieve the required appearance. 

Stamped and coloured faux paved or cobblestone finish: Provide finishing system. 

Surface repairs 

Repair method: If required, detail proposals. 

3.9 CONCRETE CURING

General 

Curing: Commence curing as soon as possible after finishing, when the concrete has set sufficiently 
not to be damaged by the curing process, and extend for a minimum period of 7 days. 

End of curing period: Prevent rapid drying out at the end of the curing period. 

Protection: Maintain at a reasonably constant temperature with minimum moisture loss, during the 

curing period. 

Curing methods 

Covering sheet method: Cover concrete using damp hessian or cotton mats overlapped at least 

150 mm and anchored against displacement by wind or other interference. Keep the mats 

continuously damp until covered by the covering sheet material. Repair tears immediately. 

Moist curing method: Keep the concrete surface continuously damp by ponding or spraying constantly 
with water, fog, or mist, using suitable spraying equipment. Continue wetting for the curing period. 

Curing compound: Provide a uniform continuous flexible coating to AS 3799, without visible breaks or 

pinholes. Make sure coating remains unbroken at least for the required curing period after application. 

Respray defective areas within 30 minutes. Respray within 3 hours after heavy rain. 

Self-levelling toppings: If used also as curing compounds, conform to AS 3799. 

Coloured concrete: Do not cure with plastic sheeting, damp sand or wet hessian. Use only chemical 

curing compounds compatible with the sealer or a sealer to the manufacturer’s recommendations. 

3.10 JOINTS

General 

Requirement: Construct expansion, contraction and construction joints straight and plumb. Make 

transverse joints normal to longitudinal joints. Extend transverse expansion and contraction joints 

continuously from edge to edge of the pavement through interconnected slabs. 

Joint layout: Install joints as documented. 

Joint spacings: Refer structural engineers documentation 

Joint widths: Refer structural engineers documentation 

Contraction joints 
Installation: Construct transverse and longitudinal contraction joints by early power sawing at an 

appropriate time, tooling or by placing an insert in the fresh concrete. 

Construction joints 
Installation: Place header board on the subbase or subgrade at right angles to the pavement centre 
line. 

Planned location: Terminate each day’s placing operation at a transverse construction joint located to 
coincide with a planned contraction or expansion joint. 

Unplanned joints: If placement is interrupted for 30 minutes or longer, form a tied transverse 
construction joint within the middle third of the distance between planned joints but no closer than 

1.5 m to the nearest planned joint. If necessary remove placed concrete back to the required location. 

Expansion joints 
Joint filling: Fill with jointing materials as documented. Finish visible jointing material neatly flush with 

adjoining surfaces. 
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0274b Concrete pavement

Jointing materials: Provide jointing materials compatible with each other, and non-staining to concrete 
in visible locations. 

Foamed materials (in compressible fillers): Closed-cell or impregnated, not water absorbing. 

Preparing joints 

Stripping time: At least 12 hours. 

Clean: Immediately before installation of the sealer, make sure the joint space is dry, clean and free 
from loose material. Remove laitance, curing compound and protrusions of hardened concrete from 

the sides and upper edges of the joint. 

Joint sealing 
Sealant type: Provide silicone sealant in conformance with the manufacturer’s recommendations. 

Backing rod: Compressible closed cell polyethylene foam with a bond breaking surface. 

3.11 SURFACE SEALERS

General 

Sealer: Refer to finishes schedule on drawings 

Application: Apply surface sealer after the curing period and when concrete has dried to allow the 

sealer to penetrate into the concrete surface. 

Curing sealer compound: If using the sealer as a curing compound, apply directly after finishing. 

3.12 COMPLETION 

Completion tests 

Slip resistance of completed installation: To AS 4663. 

Cleaning 
Excavated material: Remove from site.
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0345 Steel- protective paint coatings

10345 STEEL - PROTECTIVE PAINT COATINGS

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide protective paint coatings for the protection of steel products and structural 

steelwork against interior and exterior atmospheric corrosion, as documented. 

Performance 

Requirement: Control atmospheric corrosion to structural steelwork and steel products until the first 

scheduled maintenance. 

Period from application to first scheduled maintenance: in accordance with council policy 

1.2 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

1.3 STANDARDS

General 

Surface preparation and coating: To AS/NZS 5131 Section 9 and the recommendations of AS 2312.1. 

1.4 INTERPRETATION

Abbreviations 

General: For the purposes of this worksection the following abbreviations apply: 

- DFT: Dry Film Thickness. 

- ITP: Inspection and Test Plan. 

- MIO: Micaceous Iron Oxide. 

- PDS: Product Data Sheet. 

- SDS: Safety Data Sheet. 

- IJm: Micron (10.6m). 

Definitions 

General: For the purposes of this worksection the definitions given in AS/NZS 2310 and the following 

apply: 

- Coating contractor: The protective coatings application contractor conducting the on- or off-site 

coating application works. 

- Coating manufacturer: The supplier and/or manufacturer of the protective coating materials used. 

- Inspection and test plans (ITP): A series of formal inspection and test plans, prepared by the coating 
contractor to reflect the specific inspection and testing that will be carried out on the surface 

preparation, coating application and the record keeping tasks to be undertaken. 

1.5 SUBMISSIONS

Execution details 

Detailing features: If design and fabrication features of the items to be coated may lead to difficulties, 

identify these and submit details for improvement. 

Repair of damaged coating: If the protective coating is damaged, submit a coating repair proposal, 
based on the coating manufacturer’s recommendations for reinstating the corrosion protection function 

of the system. 

Reinstatement: If final coat varies from the submitted sample, submit proposals for reinstatement of 

the visible final coating system.
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0345 Steel- protective paint coatings

Maintenance painting 

Existing steelwork: Identify, itemise and submit details of areas of corrosion, damage and other 

degradation. 

Recoating systems: Submit details of coating systems for maintenance painting of previously coated 

items and structural elements, including surface preparation. 

Products and materials 

Multi-component coatings: If partial mixing of packs is proposed, submit details. 

Quality 
ITPs: Submit for each proposed coating system. 

Quality supervisor: Submit the name and record of experience of the person responsible for the 

implementation of the ITPs. 

Records 

General: Prepare and maintain records of all surface preparation and coating application works, as 
follows: 

- Standards: To AS 3894.10, AS 3894.11, AS 3894.12, AS 3894.13 and AS 3894.14. 

- Reference the relevant parts of the ITP and record conformance. 

Samples 

Painting and coating colour: Submit a 400 x 400 mm sample of the finished product for each coating 

system. 

Retention: Retain samples for comparison during application. 

Subcontractors 

General: Submit names and contact details of proposed suppliers and applicators. 

Requirement: Submit proof of currency of the applicator’s environmental operating licence. 

Substrate acceptance: Submit evidence of applicator’s acceptance of the coating substrate before 

starting installation. 

Warranties 

General: Submit details of the proposed warranty terms, form and period. 

1.6 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following: 

Items after fabrication, before commencing surface cleaning and preparation. 

Surfaces after preparation, before application of first coating. 

Coating stages: 

. 

After application of primer or seal coats. 

. 

After application of each subsequent coat. 

Repair of coating damage: Exposure of corrosion pitting or significant metal loss by blasting 

process.

2 PRODUCTS

2.1 GENERAL

Storage and handling 

Requirement: Handle, store, mix and apply all protective coatings in conformance with the 

manufacturer’s recommendations. 

Original containers: Deliver coating products to site in manufacturer’s labelled and sealed containers. 

Ambient temperature range for storage: 30C to 30oC, or to manufacturer’s recommendations. 

Sunlight: Protect coating materials from direct sunlight before mixing or adding the converter (catalyst). 

Use-by-date: Use products with limited shelf life before their use-by-date, unless written authorisation 
from the coating manufacturer’s technical services section is provided. 

Paint material 

Requirement: To AS/NZS 5131 clause 9.9.3.
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0345 Steel- protective paint coatings

Proprietary products 

Requirement: Provide all products from the one manufacturer’s supply. 

Product data sheets (POS): Keep on site copies of all relevant manufacturer’s POS. 

Safety data sheets (SOS): Keep on site copies of all relevant manufacturer’s SOS. 

Recording: To AS/NZS 5131 clause 9.9.5.

3 EXECUTION

3.1 GENERAL

Product warnings 

Requirement: Conform to the SOS. 

Surroundings 
Protection: Prevent the release of abrasives, overspray or paint waste debris into the air, ground or to 

any watercourse. Prevent damage to other assets, services or equipment. 

Reinstatement: Repair and/or clean affected surrounding areas. 

Working area 

General: Perform all painting under cover and/or protected from rain, condensation, dew, excessive 

wind, overspray or wind-blown dust. 

Period: Continue protection where any of these conditions exist until the coating is no longer affected. 

3.2 SURFACE PREPARATION

General 

Requirement: Conform to AS/NZS 5131 clauses 9.3,9.4 and 9.5. 

Galvanized, aluminium and zinc primed surfaces 

Requirement: Remove grease, oil and other solvent-soluble contaminants to AS 1627.1. Allow to dry 
and immediately proceed with the next operation. 

Galvanized and aluminium surfaces: Abrade surfaces to a medium coarse type finish to provide an 
adhesion key. 

Zinc primed surfaces: If present, remove zinc salts from zinc primers. 

Treatment of welds 

Requirement: Clean welds to remove roughness, using power tools to AS 1627.2. Remove filings by 
vacuuming or compressed air. 

Temporary welds: Grind flush any temporary welds. 

Porous, skip or stitch welds: Not permitted. 

Site welding: If possible, avoid site welding. If on site welding is required, prepare and treat the weld to 
AS/NZS 5131 clause 9.12.2. 

Shop priming 

Requirement: Dust off and apply a coat of primer in conformance with the manufacturer’s 

recommendations. 

Site coating 
General: High pressure wash down all surfaces with clean water. Lightly sand down 

primer/intermediate coats, which have been shop applied, before site application of next coat. 

3.3 PREPARATION ASSESSMENT

General 

Conformance: Assess all surfaces of each steel member for conformance with the documented 

preparation requirements. 

Abrasive blast cleaning 
Assessment: To AS 1627.4 and AS 1627.9. 

Mechanical cleaning 
Assessment: To AS 1627.9. 

Surface profile 
General: To AS 3894.5 Method A.
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0345 Steel- protective paint coatings

Surface dust from abrasion 

General: To AS 3894.6 Method C. 

Chloride level testing 
Test: To AS 3894.6 Method A. 

Maximum allowable chloride levels: 50 mg/m2 for critical applications (heavy condensation, fresh water 

ponding or immersion) or to manufacturer’s recommendations. 

Conformance: If the maximum allowable chloride is exceeded, rewash the affected surface area until 

the chloride level is within the acceptable limits using clean water or chloride neutralising solutions. 

Jet-washing or steam cleaning is also acceptable before re-testing and re-abrasive blasting. 

Timing of testing: Early in the blasting work so that removal procedures can be started before the 

blasting is completed. 

3.4 MIXING

General 

Requirement: To AS/NZS 5131 clause 9.9.6. 

Powered agitators: Mix package sizes larger than 4 litres using powered agitators driven by air motors. 

Multi-component coatings: Combine as whole pack units before application. 

Thinners: If addition of thinners is proposed, conform to the coating manufacturer’s recommendations 
for the documented product. 

Colour consistency: If colour consistency is required, pre-mix tinted products, before the addition of 

the curing agent or converter and before coating application. 

3.5 COATING APPLICATION

General 

Requirement: Conform to AS/NZS 5131 clause 9.9 and the PDS. 

Painting and coating colour: Verify all project finish colours with the retained samples. 

Final surface preparation or coating application 
Limits: If the environmental/climatic/substrate conditions listed in AS/NZS 5131 clause 9.9.10 and the 

following are present do not apply coating: 

- Ambient air temperature below 50C or above 40oC. 

- Substrate temperature below 50C or above 350C. 

- Full prime coat application cannot be carried out before the specified cleanliness of the surface 
deteriorates. 

- Surface preparation standard has not been achieved. 

- Time between final surface preparation and the commencement of coating has exceeded 4 hours. 

- Visual tarnishing or black spots develop on the surface of the steel. 

Exception: Preliminary blast or other surface preparations may be performed in conditions that are 
outside the limits, providing the final surface preparation and all coating applications are undertaken 

under the limit conditions. 

Pre-coating: Before the spray application of each coating, stripe coat by brush method all edges, 
welds, seams, rivets, bolts, boltholes (including slots) and difficult to spray areas. Prime the underlying 
surfaces of replacement bolting, washers and nuts before installation. 

Procedure: Conform to the coating order shown in SELECTIONS, PROTECTIVE PAINT COATING 

SYSTEMS. 

Subsequent coats: Before applying any subsequent coating layer, make sure the surface condition of 
the preceding coat conforms to SELECTIONS, PROTECTIVE PAINT COATING SYSTEMS and is 

clean and free from defects. 

Wet film thickness (WFT) 
Method of measurement: To AS 3894.3 Appendix C using an approved wet film gauge continuously 

during application. 

Ory film thickness (OFT) 
Method of measurement: To AS 3894.3 clause 10. 

Extent: Measure all surfaces at the completion of each prime, intermediate and finish coats, including 
areas of the element difficult to paint, masked by structure, or where double or light coating is likely. 
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0345 Steel- protective paint coatings

Number of measurements: To AS 3894.3 clause 7. 

Coatings with OFT 150 ~m or less: If testing, deduct the effect of the measured surface profile from all 
OFT readings. 

Single readings: Conform to the following: 

- The average of 5 point readings for each 10 m2 area of coating surface to be within the documented 

coating thickness range. 

- No single point reading in any 10m2 to be less than 80% of the specified minimum coating 
thickness. If the average of three readings is used to produce a point reading, an individual reading 

may be less than 80% of the minimum coating thickness. 

- Check any single reading that is greater than 150% of the documented maximum OFT with three 

additional readings within 50 mm of the original reading. If the average of these three readings is not 

greater than 150% of the specified OFT, take the average reading as the point reading. If greater 
than 150%, reject the OFT for that area. If no maximum limit for OFT is documented, consult 
manufacturer. 

Rectification and defects 

Rectification: Re-work areas rejected, using the same surface preparation, coatings and sequence as 
for the original work. 

Defects (including under-thickness and over-thickness): Mark with dustless chalk, adhesive inspection 
labels or masking tape. Do not use crayon, paint or spirit based ink pens. 

3.6 PROTECTION

Contamination 

Surfaces: Prevent contamination of coated surface, which are not yet dry, from blasting dust, abrasive 

or surface preparation debris and any other foreign matter. 

Post application care 

General: Protect the coating against physical, chemical, or atmospheric damage until all components 
are fully cured. 

Care: Stack and handle all coated items using fabric slings or padded chains. Use soft packaging, 

carpet strips or other deformable materials between all coated items. 

Water ponding: Stack coated items to prevent water ponding. 

3.7 COATING REPAIR

Repair of coating damage 

Preparation: Feather back by hand or machine sanding all leading edges of intact coating adjacent to 
the repair, to remove any sharp edge. 

Surface contamination: Remove by dusting or blowing down before applying the first coat of paint. 

Sequence: Apply the repair coating in the same sequence and manner as the original coating. 

Areas damaged without exposing the primer: Wash with a proprietary detergent solution, rinse with 

clean water and abrade so that edges of sound paint are feathered. Coat the area with the appropriate 
intermediate and finishing coat materials. 

Areas damaged exposing the primer or steel surface: Blast clean to the original standard. Prepare at 
least 50 mm into the sound coating and to a further feathering zone of approximately 50 mm. Recoat 
with the documented system to restore the film thickness and integrity over the whole prepared 
surface including the feathered zone. 

Aesthetic reinstatement: If required, repaint to a physical or discernible boundary line. 

Defects: If corrosion pitting or areas of significant metal loss and defects are exposed by the blasting 

process, advise for inspection and have areas passed as being fit for service before proceeding with 

the coating system. 

Timing: Apply the protective coating system within 4 hours of blast cleaning or in any case before 

visual tarnishing of the steel occurs. 

3.8 COMPLETION

General 

Joints: On completion, seal all joints and mating surfaces with a compatible polyurethane sealant.
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0345 Steel- protective paint coatings

Warranties 

Requirement: Cover materials and workmanship in the terms of the warranty in the form of interlocking 
warranties from the supplier and the applicator. 

- Form: Against failure of materials and execution under normal environment and use conditions. 

- Period: As offered by the supplier.

4 SELECTIONS

4.1 PROTECTIVE PAINT COATING SYSTEMS 

Polyurethane - AS 2312.1 Categories C1 and C2 table

Location Primer Second Coat Third Coat

Interior non-decorative 75 ~m Epoxy zinc Nil Nil

phosphate conforming to
AS/NZS 3750.13

Internal decorative 75 ~m Epoxy zinc 50 ~m High Solids Nil

conforming to phosphate conforming to Polyurethane
AS 2312.1 PUR2 AS/NZS 3750.13 conforming to

AS/NZS 3750.6

Extemal non-decorative 75 ~m Epoxy Zinc 50 ~m High Solids Nil

conforming to phosphate conforming to Polyurethane
AS 2312.1 PUR2 AS/NZS 3750.13 conforming to

AS/NZS 3750.6

Extemal decorative 75 ~m Epoxy zinc 50 ~m High Solids Nil

conforming to phosphate conforming to Polyurethane
AS 2312.1 PUR2 AS/NZS 3750.13 conforming to

AS/NZS 3750.6

Polyurethane - AS 2312.1 Categories C3, C4 and C5 table

Location Primer Second Coat Third Coat

Interior non-decorative 75 ~m Zinc rich epoxy Nil Nil

conforming to
AS/NZS 3750.9 Type 2

Internal decorative 75 ~m Zinc rich epoxy 75 ~m High Solids Nil

conforming to conforming to Polyurethane conforming
AS 2312.1 PUR2a AS/NZS 3750.9 Type 2 to AS/NZS 3750.6

Extemal non-decorative 75 ~m Zinc rich epoxy 200 ~m High-Build Nil

conforming to conforming to Epoxy MIO conforming
AS 2312.1 EHB4 AS/NZS 3750.9 Type 2 to AS/NZS 3750.14

Extemal decorative 75 ~m Zinc rich epoxy 200 ~m High-Build 50 ~m Polyurethane
conforming to conforming to Epoxy MIO conforming conforming to
AS 2312.1 PUR5 AS/NZS 3750.9 Type 2 to AS/NZS 3750.14 AS/NZS 3750.6

(Alternative: 75 ~m High
Solids Polyurethane)

Epoxy Acrylic - AS 2312.1 Categories C1 and C2 table

Location Primer Second Coat Third Coat

Interior non-decorative 75 ~m Epoxy zinc Nil Nil

phosphate conforming to
AS/NZS 3750.13

Internal decorative 75 ~m Epoxy zinc 50 ~m Epoxy Acrylic Nil

conforming to AS 2312.1 phosphate conforming to conforming to
ACC2 AS/NZS 3750.13 AS/NZS 3750.5
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0345 Steel- protective paint coatings

Location Primer Second Coat Third Coat

External non-decorative 75 IJm Epoxy zinc 50 IJrn Epoxy Acrylic Nil

conforrning to phosphate conforming to conforming to
AS 2312.1AGG2 AS/NZS 3750.13 AS/NZS 3750.5

External decorative 75 IJm Epoxy zinc 50 IJm Epoxy Acrylic Nil

conforming to phosphate conforming to conforming to
AS 2312.1AGG2 AS/NZS 3750.13 AS/NZS 3750.5

Epoxy Acrylic - AS 2312.1 Categories C3, C4 and C5 table

Location Primer Second Coat Third Coat

Interior non-decorative 75 IJm Zinc rich epoxy Nil Nil

conforming to
AS/NZS 3750.9 Type 2

Internal decorative 75 IJm Zinc rich epoxy 50 IJm Epoxy Acrylic Nil

conforming to conforming to
AS/NZS 3750.9 Type 2 AS/NZS 3750.5

External non-decorative 75 IJm Zinc rich epoxy 200 IJm High-Build Nil

conforming to conforming to Epoxy MIO conforming
AS 2312.1 EHB4 AS/NZS 3750.9 Type 2 to AS/NZS 3750.14

External decorative 75 IJm Zinc rich epoxy 200 IJm High-Build 50 IJm Epoxy Acrylic
conforming to conforming to Epoxy MIO conforming conforming to
AS 2312.1 AGG6 AS/NZS 3750.9 Type 2 to AS/NZS 3750.14 AS/NZS 3750.5

Low VOC steel protection and decoration - AS 2312.1 Categories C1 and C2 table

Location Primer Second Coat Third Coat

Interior non-decorative 50 IJm waterborne Nil Nil

inorganic zinc

conforming to
AS/NZS 3750.15 Type 3
VOG < 15 g/L

Internal decorative 50 IJm waterborne 40 IJm waterborne acrylic Nil

inorganic zinc conforming to

conforming to AS/NZS 3750.16

AS/NZS 3750.15 Type 3 VOG < 75 g/L
VOG < 15 g/L

External non-decorative 75 IJm waterborne Nil Nil

conforming to inorganic zinc
AS 2312.1 IZS2 conforming to

AS/NZS 3750.15 Type 3
VOG < 15 g/L

External decorative 75 IJm waterborne 40 IJm waterborne Nil

inorganic zinc Acrylic conforming to

conforming to AS/NZS 3750.16

AS/NZS 3750.15 Type 3 VOG < 75 g/L
VOG < 15 g/L

Low VOC steel protection and decoration - AS 2312.1 Categories C3, C4 and C5 table

Location Primer Second Coat Third Coat

Interior non-decorative 50 IJm waterborne Nil Nil

inorganic zinc

conforming to
AS/NZS 3750.15 Type 3
VOG < 15 g/L

Internal decorative 50 IJm waterborne 40 IJm waterborne Nil

inorganic zinc Acrylic conforming to
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Location Primer Second Coat Third Coat

conforming to AS/NZS 3750.16

AS/NZS 3750.15 Type 3 VOG < 75 g/L
VOG < 15 g/L

External non- 75 IJrn waterborne Nil Nil

decorative conforrning inorganic zinc

to conforming to
AS/NZS 3750.15 Type 3

AS 2312.1 IZS2 VOG < 15 g/L

External decorative 75 IJm waterborne 50 IJm waterborne epoxy 40 IJm waterborne

inorganic zinc conforming to Acrylic conforming to

conforming to AS/NZS 3750.13 AS/NZS 3750.16

AS/NZS 3750.15 Type 3 VOG < 20 g/L VOG < 75 g/L
VOG < 15 g/L

Industrial silicone enamel - AS 2312 1 Categories C1 and C2 table

Location Primer Second Coat Third Coat

Interior non-decorative 75 IJm Alkyd zinc Nil Nil

phosphate containing
MIO and Aluminium

pigment conforming to
AS/NZS 3750.19 Type 2

Internal decorative 75 IJm Alkyd zinc 50 IJm Silicone Enamel Nil

phosphate containing conforming to
MIO and Aluminium AS/NZS 3750.22

pigment conforming to
AS/NZS 3750.19 Type 2

External non-decorative 75 IJm Alkyd zinc Nil Nil

phosphate containing
MIO and Aluminium

pigment conforming to
AS/NZS 3750.19 Type 2

External decorative 75 IJm Alkyd zinc 50 IJm Silicone Enamel Nil

phosphate containing conforming to
MIO and Aluminium AS/NZS 3750.22

pigment conforming to
AS/NZS 3750.19 Type 2
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0421 Roofing - combined

10421 ROOFING - COMBINED

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide a roofing system and associated work, as documented. 

1.2 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

1.3 INTERPRETATION

Definitions 

General: For the purposes of this worksection the following definitions apply: 

Accessory for slate or shingle and shake roofing: A concrete or terracotta product used to finish the 

slate and shingle roof and may include apex, ridge and barge capping. 

Ancillary for tile roofing: A moulded non-metallic product used to finish the roof, includes apex, ridge, 
and barge tiles. 

Roof slate or shingle: A non-interlocking fibre cement, terracotta, timber or slate product used to 
form the field of the roof. 

Roof tile: A moulded interlocking non-metallic product used to form the field of the roof. 

1.4 TOLERANCES 

Sheet metal roofing 

Supporting members: To AS 1562.1 clause 4.2.3. 

Shingles, shakes and slate roofing 
Battens: To AS 4597 clause 3.2. 

Tile roofing 
Roof tiles: Dimensional tolerance to AS 2049 clause 5.2. 

Battens: To AS 2050 clause 3.2. 

1.5 SUBMISSIONS

Certification 

Design of glazed roofing: Submit an engineer’s certificate confirming conformance to AS 1288. 

Operation and maintenance manuals 

On completion: Submit a manual of recommendations from the roofing manufacturer or supplier for 

the maintenance of the roofing system including, frequency of inspection and recommended methods 

of access, inspection, cleaning, repair and replacement. 

Products and materials 

Type tests: As appropriate for the project, submit evidence of conformance to the following: 

- Metal roofing generally: Roof sheeting and fastenings to AS 1562.1 clause 5.4 for resistance to 
concentrated load and AS 1562.1 clause 5.5 for resistance to wind pressure. 

- Metal roofing in cyclonic regions to AS/NZS 1170.2: Roof sheeting and fastenings to AS 1562.1 

clause 5.6. 

- Plastic sheet roofing: Roofing and fastenings to AS 1562.3 Section 5 for resistance to wind forces 
and resistance to impact. 

- Shingle, shake and slate roofing: Dynamic weather resistance test to AS 4597 Appendix C. 

- Tile roofing: Dynamic weather resistance test to AS 4046.9.
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Samples 

Requirement: Submit samples of the following, showing the range of variation available: 

- Trims and accessories with a colour finish. 

- Seamed sheet metal roofing: 

Custom profiled flashings and cappings. 

. 

Pre-weathered finish to sheet metal. 

. 

Sealants. 

- Shingles and shakes roofing: 

Custom profiled flashings and cappings. 

. 

Sealants. 

. Shingles or shakes. 

- Slate roofing: 

. Bedding and pointing mortar. 

. 

Slate tiles. 

- Tile roofing 

. Bedding and pointing mortar. 

. 

Tiles. 

Shop drawings 
Su bcontractors 

Installer experience: Submit evidence of experience with non-ferrous, shingle and shake or slate 

roofing installation. 

Warranties 

Roofing materials: Submit the manufacturer’s published product warranties. 

1.6 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following: 

- Roof supports. 

- The parts of the roofing, sarking, vapour barrier, insulation and roof plumbing installation before 

covering up or concealing.

2 PRODUCTS

2.1 GENERAL

Storage and handling 

Storage: Store roofing materials, as follows: 

- Metal roofing materials: Away from uncured concrete and masonry, on a level baseand not in 

contact with other materials that cause staining, denting or other surface damage. 

- Shingles and shakes: Under cover and clear of the ground, to the manufacturer’s recommendations, 

protected from damage and weather. 

Handling: Handle metal roofing materials, as follows: 

- Use gloves when handling precoated metal roofing material. 

- Use soft soled shoes when fixing or working on roofs. 

- Protect edges and surfaces from damage. Do not drag sheets across each other or over other 

materials. 

Safety mesh 

Standard: To AS/NZS 4389. 

2.2 PROFILED SHEET METAL ROOFING 

Standards 

Design and materials: To AS 1562.1.
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Fasteners 

Prefinished exposed fasteners: Finish with an oven baked polymer coating to match the roofing 
material. 

Fastenings to timber battens: Fastenings long enough to penetrate the thickness of the batten without 

piercing the underside. 

Profiled fillers 

Type: Purpose-made closed cell polyethylene foam profiled to match the roofing profile. 

Location: Provide profiled fillers under flashings to the following: 

- Ridges. 

- Eaves. 

- Lapped joints in roof sheeting. 

Insulation spacer 

Description: Proprietary spacer system to prevent excessive compression of insulation between roof 

sheeting and framing. 

2.3 ROOF TILING

Terracotta, concrete and composite roof tiling materials 

Standard: To AS 2049. 

Ancillaries: Provide accessories compatible with the tiles, necessary to complete the tiling. 

Fasteners 

Requirement: To AS 2334 for clout nails and AS 3566.1 for self-drilling screws, with durability not less 
than roofing materials. 

2.4 ROOF PLUMBING

General 

Description: Flashings, cappings, gutters, rainheads, outlets, downpipes and accessories necessary to 

complete the roofing system. 

Flashing and capping: Notched to match profile of roof sheeting. 

Matching fascia/barge capping: If the selected eaves gutter is a proprietary high front pattern forming 
part of a combined system of gutter, fascia and barge, provide matching proprietary fascias and barge 

cappings to roof verges and edges. 

Standards 

Roof drainage: To AS/NZS 3500.3. 

Metal rainwater goods: To AS/NZS 2179.1. 

Flashings and cappings: To AS/NZS 2904. 

2.5 SKYLIGHTS

General 

Standard: To AS 4285. 

Description: A proprietary skylight system including framing, fixing, trim, seals, accessories and 

flashings. 

2.6 ROOF WINDOWS

General 

Standard: To AS 4285. 

Description: A proprietary window system designed for non-vertical installation in roofs pitched 
between 150 and 850, consisting of the following: 

- Timber frame and sash, shop clear primed or prefinished. 

- External anodised aluminium protective profiles. 

- Sealed double glazing. 

- Horizontally pivoted sash, 1800 reversible, on patent friction hinges. 

- Opening and locking by patent control bar. 

- Ventilation flap.
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2.7 ROOF VENTILATORS

General 

Description: A proprietary roof ventilator system including framing, fixing, trim, seals, accessories and 

flashings.

3 EXECUTION

3.1 INSTALLATION

Protection 

General: Keep the roofing and rainwater system free of debris and loose material during construction. 

Thermal movement 

Requirement: Allow for thermal movement in the roof installation and the structure, including 
movement in joints and fastenings. 

Pan type sheets 

Removal: Install sheets so that individual sheets can be removed without damage. 

Curved corrugated sheet 

General: Form by rolling from material recommended for curving or bullnosing. Minimise crimping or 

creasing across the face of the sheet. Trim off crimped or creased edges and ends. 

Metal separation 

Requirement: Prevent direct contact between incompatible metals, and between green hardwood or 

chemically treated timber and aluminium or coated steel, by one of the following methods: 

- Applying an anti-corrosion, low moisture transmission coating to contact surfaces. 

- Inserting a separation layer. 

3.2 PROFILED SHEET METAL ROOFING

Installation 

Standard: To AS 1562.1. 

Swarf: Remove swarf and other debris as soon as it is deposited. 

Accessories: Provide accessories with the same finish as roofing sheets to complete the roofing 
installation. 

Ridges and eaves 

Sheet ends: Treat as follows: 

- Project sheets 50 mm into gutters. 

- Close off ribs at bottom of sheets using mechanical means or with purpose-made fillers or end caps. 

- Turn pans of sheets up at tops and down into gutters by mechanical means. 

- Provide pre-cut notched eaves flashing and bird proofing if required. 

- Close off ridges with purpose-made ridge fillers of closed cell polyethylene foam. 

Ridge and barge 

Capping: Finish off along ridge and verge lines with purpose-made ridge capping or barge rolls. 

Sprung curved ridge 
General: Lay the roofing sheets in single lengths from eaves to eaves by naturally curving the sheets 

over the ridge. 

Ridge: Seal side laps at the ridge and extend the sealant to the point where the roof pitch equals the 

recommended pitch of the roofing profile. 

End laps 
General: If end laps are unavoidable, and the sheet profile is not suitable for interlocking or contact 
end laps, construct a stepped type lap. 

3.3 TILING

Installation 

Standard: To AS 2050. 

Setting out: Set out the roof to give an even tile gauge in each course, with full or saw cut tiles at 

verges.
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Bedding and pointing: Bed and point ancillary tiles, accessories, including ridges, hips and verges, in 

coloured mortar to match the tiles. 

- Colour: To match the tiles and accessories. 

Tile verge: Finish the verge with cover tiles pointed to the roof tiles. Screw fix to the barge board with 

round head galvanized screws. 

Pointed verge: Bed and point tiles on 100 x 5 mm fibre cement pointing strip. 

3.4 ROOF PLUMBING

Jointing sheet metal rainwater goods 
Butt joints: Make joints over a backing strip of the same material. 

Soldered joints: Do not solder aluminium or aluminium/zinc-coated steel. 

Sealing: Seal fasteners and mechanically fastened joints. Fill the holes of blind rivets with silicone 
sealant. 

Flashings 
Installation: Flash roof junctions, upstands, abutments and projections through the roof. Preform to 

required shapes if possible. Notch, scribe, flute or dress down as necessary to follow the profile of 

adjacent surfaces. Mitre angles and lap joints 150 mm in running lengths. Provide matching expansion 

joints at 6 m maximum intervals. 

Upstands: Flash projections above or through the roof with two part flashings, consisting of a base 

flashing and a cover flashing, with at least 100 mm vertical overlap. Provide for independent 
movement between the roof and the projection. 

Large penetrations in low pitch roofs: Extend the base flashing over the roofing ribs to the ridge to 

prevent ponding behind the penetrating element. 

Wall abutments: Where a roof abuts a wall, provide as follows: 

- In masonry walls, planked cladding or concrete: Step in courses to the roof slope. Interleave with 

damp proof course, if any. 

- Raking in masonry: Build into the full width of the outer leaf. Turn up within cavity, slope inward 

across the cavity and fix to or build into the inner leaf at least 75 mm above the roofing line. 

- Raking in concrete: Turn 25 mm into joints or grooves, wedge at 200 mm centres with compatible 
material and point up. 

Fixing to pipes: Solder or seal with neutral cured silicone rubber and either of the following: 

- Secure with a clamping ring. 

- Provide a proprietary flexible clamping shoe with attached metal surround flashing. 

Gutters 

Gutter and sump support: Provide framing and lining to support valley gutters, box gutters and sumps. 
Line the whole area under the gutters and sumps. 

Box gutter: Prefabricate box gutters to the required section and shape. Form stop ends, down pipe 
nozzles, bends and returns. Dress down pipe nozzles into outlets. 

- Hail guards: Install grating over the whole of the box gutter, over all box gutter sumps and over the 

edges of roofing sheeting entering box gutters. 

- Overflows: Provide overflows to prevent back-flooding. Size to pass 100% of the design rainfall. 

Discharge overflows in visible locations and so water does not enter the building or cause damage 
to the building. 

- Sumps: Minimum 150 mm deep and the full width of the box gutter. 

Valley gutters: Profile to suit the valley boarding. Turn back both edges 180 x 6 mm radius. Nailor 

screw to the valley boarding at the top end to prevent the gutter creeping downwards. 

Gratings: Install removable gratings over rainheads and sumps. 

Leaf guard location: All gutter outlets. 

External down pipes 
General: Prefabricate down pi pes to the required section and shape where possible. Connect heads to 

gutter outlets and, if applicable, connect feet to rainwater drains. 

Access cover: Provide a removable watertight access cover at the foot of each down pipe stack. 

Downpipe support: Provide supports and fixings for down pipes.
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Internal downpipes 
Access: Provide access openings as follows: 

- At each junction and bend. 

- At the foot of each stack. 

- At every second floor level. 

Acoustic insulation: Mineral fibre pipe insulation 50 mm thick, spirally bound on with 1.5 mm wire at 
150 mm pitch. 

Building in: If pipes are built into masonry or concrete, spiral wrap the pipe (and insulation, if any) with 

building paper. 

3.5 SKYLIGHTS

Installation 

Standard: To AS 4285. 

3.6 ROOF WINDOWS

Installation 

Standard: To AS 4285. 

3.7 ROOF VENTILATORS

Roof ventilators

3.8 TESTING 

Site tests 

Internal downpipes: Test each stack hydrostatically in stages, each test to run over two storeys high 
for two hours. Remedy defects and retest if necessary. 

3.9 COMPLETION

Reinstatement 

Extent: Repair or replace damage to the roofing and rainwater system. If the work cannot be repaired 
satisfactorily, replace the whole area affected. 

Touch up: If it is necessary to touch up minor damage to prepainted metal roofing, do not overspray 
onto undamaged surfaces. 

Cleaning 

Roofing and rainwater drainage system: Remove debris, metal swarf, solder, sealants and unused 

materials. 

Exposed metal surfaces: Clean surfaces of substances that interfere with uniform weathering or 
oxidisation. 

Roof plumbing: Clean out spoutings, gutters and rainwater pipes after completion of roof installation. 

Spare tiles 

Number: Provide one spare matching tile for every hundred tiles on the roof. Provide spare 
accessories in the same ratio. 

Location: Stack spares within the roof space. 

Designated locations: On or next to lines of supporting walls. 

Warranties 

Requirement: Cover materials and workmanship in the terms of the warranty in the form of interlocking 
warranties from the supplier and installer. 

- Form: Against failure of materials and execution under normal environment and use conditions. 

- Period: As offered by the supplier/manufacturer.
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10511 B LINING

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide internal lining systems, as documented. 

Performance 

Requirement: Provide lining system with a surface that is: 

- Resistant to impacts expected in use. 

- Resistant to moisture encountered under expected environmental conditions. 

- Free of irregularities. 

- A suitable substrate for the nominated final finish.

1.2 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

1.3 INTERPRETATION

Definitions 

General: For the purposes of this worksection the definitions given in AS/NZS 4491 and the following 
apply: 

Decorative overlaid wood panels: Particleboard or fibreboard with a bonded decorative finishing 
surface such as thermosetting resin (low pressure melamine), PVC film, paper foils or wood veneer. 

Dry process fibreboard (MDF): Panel material with a nominal thickness of 1.5 mm or greater, 
manufactured from lignocellulosic fibres (derived from wood or other materials) with application of 
heat and/or pressure, the bond of which is derived from a synthetic adhesive added to the fibres and 

the panels are manufactured with a forming moisture content of less than 20%. 

Fibre cement sheet linings: Treated cellulose fibre in a matrix of cement and sand autoclaved sheet, 
sealed on one side. 

High pressure decorative laminates (HPDL): 

Panels consisting of core layers impregnated with phenolic and/or aminoplastic resins and a 
surface layer(s) impregnated with aminoplastic resins (mainly melamine resins). 

Sheets consisting of a decorative face and layers of fibrous sheet material (e.g. paper) 
impregnated with thermosetting resins and bonded together under heat and pressure of at least 

5 MPa. 

Particleboard: Panel material manufactured under pressure and heat from particles of wood (wood 
flakes, chips, shavings, sawdust and similar) and/or lignocellulosic material in particle form (flax 
shives, hemp hurds, bagasse fragments, rice hulls, wheat straw and similar) with the addition of an 
adhesive. 

Wet process fibreboard: Panel material with a nominated thickness of 1.5 mm or greater, 
manufactured from lignocellulosic fibres (derived from wood or other materials) with application of 
heat and/or pressure, the bond of which is derived from the felting of the fibres and the panels are 
manufactured with a forming moisture content greater than 20%. 

1.4 TOLERANCES

Permitted deviations 

Bearing surface of finished framing: 

- Gypsum lining: To AS/NZS 2589 clause 4.2.2. 

- Other lining: 4 mm from a 1.8 m straightedge.
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1.5 SUBMISSIONS

Fire performance 
Fire hazard properties: Submit evidence of conformance to PRODUCTS, FIRE PERFORMANCE, Fire 

hazard properties. 

Warranties 

Lining materials: Submit the manufacturer’s published product warranties. 

1.6 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following: 

- Substrate or framing before installation of linings. 

- Finished surface of installation before applying: 

Sealer. 

Finish coatings or decorative papers.

2 PRODUCTS

2.1 GENERAL

Storage and handling 

Requirement: Dry and undamaged lining stacked in pallets horizontally on a smooth, level surface. 

Prevent distortion or moisture ingress. 

Timber or fibreboard panels: Store off the ground in a well-ventilated area. 

Handling: Do not drag sheets across each other or across other materials. Protect edges, corners and 
surface from damage. 

Acclimatisation 

Timber panels: Store on-site in final interior conditions for 2 to 3 weeks before installing. Do not install 

until the air conditioning system of the installation area is operating. 

Certification 

Timber based products: Label panels under the authority of a recognised certification scheme to 0185 

Timber products, finishes and treatment, as applicable to the product. Locate the label on faces or 

edges which will be concealed in the works. 

22 RREPERFORMANCE

Fire hazard properties 

Group number: To AS 5637.1. 

2.3 PLASTERBOARD

General 

Standard: To AS/NZS 2588. 

2.4 FIBRE CEMENT

General 

Standard: To AS/NZS 2908.2. 

Wall and ceiling linings: Type B category 2. 

Minimum thickness: 4.5 mm.

2.5 TONGUE AND GROOVE BOARDS

Hardwood 

Standard: To AS 2796.1. 

Seasoned cypress pine 
Standard: To AS 1810. 

Softwood 

Standard: To AS 4785.1.
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2.6 PLYWOOD AND BLOCKBOARD

General 

General interior use: To AS/NZS 2270. 

Areas requiring moisture resistance: To AS/NZS 2271. 

Visible surfaces with a clear finish: Veneer quality A. 

Other visible surfaces: Veneer quality B. 

Back/face veneer: Veneer quality C or D. 

Presealed plywood: Plywood pre-sealed both sides and edges with a machine applied sealer. 

2.7 PARTICLEBOARD

General 

Standard: To AS/NZS 1859.1. 

2.8 ADHESIVES, SEALANTS AND FASTENERS 

Adhesives 

For wallboards: Gunnable synthetic rubber/resin based mastic contact adhesive formulated for 

bonding flooring and wallboards to a variety of substrates. 

Sealants 

Fire-resistance rated sealant: Non-hardening sealant, compatible with the materials to be sealed and 

having a fire-resistance rating equal to that of the building element it seals. 

Acoustic sealant: Non-hardening sealant compatible with the materials to be sealed. 

Fasteners 

Steel nails: Hot-dip galvanized.

3 EXECUTION

3.1 CONSTRUCTION GENERALLY

Conditions 

Commencement: Do not start lining work until the building or installation area is enclosed and 

weathertight, and all wet trades have been completed. 

Substrates 

Requirement: Plumb, level, in true alignment and to the lining manufacturer’s recommendations. 

Timber, steel framing and battened masonry: To AS/NZS 2589 clause 4.2. 

Preparation: Before fixing linings, check and adjust the alignment of substrates or framing, if 

necessary. 

Battens 

General: Fix at each crossing with structural framing members, to solid walls or ceiling support. 
Provide wall plugs in solid substrates. 

Ceiling linings 
General: Do not install until the timber roof structure is fully loaded for at least 14 days. 

Accessories and trim 

General: Provide accessories and trim as necessary to complete the installation. 

Adhesives 

General: Provide adhesive types appropriate for the purpose, and apply them so they transmit the 

loads imposed without causing discolouration of the finished surfaces. 

Fire-resisting and acoustic installations 

Sealing: Apply sealant to the manufacturer’s recommendations and as follows: 

- Around services pipes and penetrations. 

- Electrical outlets and recessed lights: Line back and sides of fixture with plasterboard and seal 

around fixture junction with sealant. 

- Around perimeter of lining panels: Provide continuous runs of sealant.
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3.2 PLASTERBOARD LINING

Installation 

Gypsum plasterboard and fibre reinforced gypsum lining: To AS/NZS 2589. 

Level of finish and jointing: To AS/NZS 2589 clause 3.1. 

Supports 
General: Install timber battens or proprietary cold-formed galvanized steel furring channels as follows: 

- Where framing member spacing exceed the recommended spacing. 

- Where direct fixing of plasterboard is not possible, due to the arrangement or alignment of the 

framing or substrate. 

- Where the lining is the substrate for tiled finishes. 

- If required for penetrations for services, including mechanical grilles and lighting fixtures. 

- If required to support fixtures. 

Multiple sheet layers 

Application: Fire-resistance rated and acoustic rated walls. 

Joints: Fill and flush up all joints and fasteners in each layer and caulk up perimeters and penetrations 
before installing following layers. Stagger all sheet joints by minimum 200 mm. 

Joints 

Flush joints: Provide recessed edge sheets and finish flush using perforated paper reinforcing tape. 

Butt joints: Make joints over framing members or provide back blocking. 

External corner joints: Make joints over metallic-coated steel corner beads. 

Dry joints: Provide square edged sheet and finish with a PVC-U joining section. 

Control joints: Provide purpose-made metallic-coated control joint beads at not more than 12 m 
centres in walls and ceilings and to coincide with structural control joints. 

Wet areas: Install additional supports, flashings, trim and sealants as required. 

Joints in tiled areas: Do not apply a topping coat after bedding perforated paper tape in bedding 

compound. 

3.3 FIBRE CEMENT LINING

Installation 

Joints and layout: Run sheets across the framing members. In flush jointed applications, stagger end 

joints in a brick pattern and locate them on framing members, away from the corners of large 

openings. Provide supports at edges and joints. 

Supports 
General: Install timber battens or proprietary cold-formed galvanized steel furring channels as follows: 

- Where framing member spacing exceed the recommended spacing. 

- Where direct fixing of fibre cement is not possible, due to the arrangement or alignment of the 

framing or substrate. 

- Where the lining is the substrate for tiled finishes. 

- If required for penetrations for services, including mechanical grilles and lighting fixtures. 

- If required to support fixtures. 

Fixing 
Timber framed construction: Nail only or combine with adhesive. 

Steel framed construction: Screw only or combine with adhesive. 

Wall framing: Conform to the following: 

- Do not fix to top and bottom plates or noggings. 

- In tiled areas: Provide an extra row of noggings immediately above wall-to-floor flashings. Fix sheet 
at 150 mm centres to each stud and around the perimeter of the sheet. 

Masonry wall construction: Conform to the following: 

- Direct fixing: Adhesive fix to the masonry except where lining forms a substrate for tiled finish. 

- Furring channels: Fix using screw and/or adhesive.
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Ceilings: Fix using screw and/or adhesive to ceiling furring members. Do not fix sheets directly to the 

bottom chords of trusses. 

- Ceiling battens: Fix at 600 mm maximum centres. 

Wet areas: Do not use adhesive fixing alone. 

Multiple sheet layers 

Application: Fire-resistance rated and acoustic rated walls. 

Joints: Fill and flush up all joints and fasteners in each layer and caulk up perimeters and penetrations 
before installing following layers. Stagger all sheet joints by minimum 200 mm. 

Joints 

Joint width: 

- Butt joints: 1 to 2 mm. 

- Expressed joints: 10 mm maximum. 

Joint backing for expressed joints: Black self-adhesive polyurethane tape. 

Flush joints: Provide recessed edge sheets and finish flush using perforated paper reinforcing tape. 

External corner joints: Make joints over metallic-coated steel corner beads. 

Dry joints: Provide square edged sheet and finish with a PVC-U joining section. 

Control joints: Provide control joints to coincide with structural control joints and as follows: 

- Walls:!> 7.2 m centres. 

- Ceilings: To divide into bays not larger than 10.8 x 7.2 m. 

- Soffit linings: To divide into bays not larger than 4.2 x 4.2 m or 5.6 x 3.6 m. 

- Control joint beads: Purpose-made metallic-coated. 

- Support: Provide framing parallel to the joint on each side. Do not fix the lining to abutting building 
surfaces. 

Wet areas: Provide additional supports, flashings, trim and sealants as required. 

Joints in tiled areas: Bed perforated paper tape in bedding compound. Do not apply a topping coat. 

- Control joints: Not more than 4.2 m centres and space to suit joints required in tiling. 

- Internal corners: Reinforce with metallic-coated steel angles. In corners subject to continuous 

moisture, flash over the angle and under the sheeting with continuous bitumen coated aluminium 

flashing. 

3.4 TONGUE AND GROOVE TIMBER LINING

Installation 

General: Where possible, provide single lengths of boards when installed horizontally. Provide single 

lengths only, when installed vertically. 

Stained or clear finished boards: Select board to give a random pattern. At corners, return the same 
board to give a continuous grain pattern. 

Fixing: Nail twice to each crossing, except for secret nailed profiles. 

Secret nail fixing: Fix nail diagonally through the tongue only. Punch nails to maintain correct 

alignment of the next board. 

Nailheads: Treat visible nailheads as follows: 

- In stained or clear finishes: Drive flush. 

- In opaque finishes: Punch below surface and fill flush with putty after the surface has been primed. 

Corners and junctions: Allow for movement at all corners and junctions. 

Joints 

Requirement: Select board lengths to give minimum number of joints. 

End grain joints: Install boards so that butt joints are in compression. 

Internal corners: Scribe. 

External corners: Mitre.
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10552B METALWORK - FABRICATED

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide metal fixtures, as documented. 

Performance 

Requirements: 

- Undamaged, plumb, level and straight or as documented. 

- Free of surface defects or distortions or as documented.

1.2 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

1.3 STANDARDS

General 

Access for maintenance: To AS 1657. 

Tactile indicators: To AS/NZS 1428.4.1. 

1.4 TOLERANCES

General 

Requirement: :t 2 mm from design dimensions. 

1.5 SUBMISSIONS

Certification 

Operation and maintenance manuals 

General: Submit manufacturer’s published recommendations for service use. 

Products and materials 

Proprietary items: Submit the manufacturer’s product data standard drawings and details showing: 

- Methods of construction. 

- Assembly and fixing, with dimensions and tolerances. 

Stainless steel: For each batch of stainless steel supplied to the works, submit the certificate of 

conformance or test certificate to the applicable standard, as documented. 

Stainless steel welding: Before fabrication commences, submit evidence of qualification of the welding 
procedure by testing to AS/NZS 1554.6 clause 4.7 or evidence of prequalification to AS/NZS 1554.6 

clause 4.12. 

Shop drawings 
General: Submit shop drawings to a scale that best describes the detail, showing the following 
information: 

- Overall and detail dimensions. 

- Details of fabrication and components. 

- Details of fabrication involving other trades or components. 

- Information necessary for site assembly. 

- Proposals for the break-up of large items as required for delivery to the site. 

- Proposed method of joining the modules of large items. 

Subcontractors 

General: Submit names and contact details of proposed suppliers, fabricators and installers.
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1.6 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following: 

- Arrival of materials on site or in workshop. 

- Shop fabricated or assembled items ready for delivery to the site. 

- Commencement of shop or site welding. 

- Site erected assemblies on completion of erection, before covering up by cladding and encasing. 

- Steel surfaces prepared for, and immediately before, site applied finishes. 

Surfaces requiring inspection 
Welded components, steel castings and corroded metal surfaces: Visual inspections to AS 3978.

2 PRODUCTS

2.1 GENERAL

Storage and handling 

Requirement: Store and handle fabricated metalwork, as follows: 

- Deliver to site in unbroken wrapping or packing. 

- Store on a level base, away from uncured concrete and masonry and areas of wet plaster. 

- Do not store in contact with other materials that may cause staining, denting or other surface 

damage. 

- Use gloves when handling precoated finishes. 

- Keep storage time to minimum by delivering items only when required for installation. 

Marking 
General: Provide suitable and sufficient marks or other means for identifying each member of site- 
erected assemblies, and for their correct setting out, location, erection and connection. Mark bolted 

connections to show the bolting category. Do not mark stainless steel by notching. 

2.2 MATERIALS

Metals and components 
Performance: Provide metals and components in quantity, lengths and cross-sections of strength and 
stiffness suited to their required function, finish, fabrication and method of installation. 

Fasteners 

Performance: Provide non-galvanic corrosion fasteners. 

Materials: Provide fasteners in materials of structural and mechanical strengths and corrosion 

resistance at least equal to that of the lowest resistant metal in the connection. 

To copper and copper alloys: Copper or copper-alloy fixing devices only. 

To aluminium and aluminium alloys: Aluminium alloy or non-magnetic stainless steel fixing devices 

only. 

To stainless steel: Appropriate stainless steel materials only.

3 EXECUTION

3.1 CONSTRUCTION GENERALLY

Aluminium structures 

Standard: To AS/NZS 1664.1 or AS/NZS 1664.2. 

Metals 

Performance: Provide metals capable of transmitting the loads imposed and sufficient for the required 

performance and behaviour of the assembly without causing deflection or distortion of finished 
surfaces. 

Incompatible metals: Separate using concealed layers of suitable materials in appropriate thicknesses. 

Fabrication 

Workshop: Fabricate and pre-assemble items in the workshop wherever practicable.
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0552b Metalwork - fabricated

Edges and surfaces: Keep clean, neat and free from burrs and indentations. Remove sharp edges 
without excessive radiusing. 

Tube bends: Form bends in tube without deforming the cross section and the material thickness. 

Colour finished work: Match colours of sheets, extrusions and heads of fasteners. 

Thermal movement: Accommodate thermal movement in joints and fastenings. 

Joints 

General: Fit joints to an accuracy appropriate to the class of work. Finish visible joints made by cutting, 

drilling, welding, brazing or soldering using grinding, buffing or other methods appropriate to the class 
of work, before further treatment. 

Self-finished metals: Free of surface colour variations, after jointing. 

Joints: Fit accurately to a fine hairline or as documented. 

Splicing 
General: Provide structural members in single lengths. 

3.2 WELDING AND BRAZING 

Welding 

Quality: Provide finished welds which are free of surface and internal cracks, welding slag, and 

porosity. 

Site welds: Avoid site welding wherever possible. If required, locate site welds in positions for down 

hand welding. 

Butt weld quality level: Not inferior to the appropriate level recommended in AS/NZS 1554.1 Section 6, 
AS/NZS 1554.6 Section 6 or AS 1665 Appendix A, as appropriate. 

Brazing 
General: Make sure brazed joints have sufficient lap to provide a mechanically sound joint. 

Butt joints: Do not use butt joints for joints subject to load. If butt joints are used, do not rely on the 

filler material only. 

3.3 STAINLESS STEEL FABRICATION

Welding stainless steel 

Certification of welders: To AS 1796. 

Riveting 
General: Use only to join stainless steel sheet or strip less than 1 mm thick. Drill (not punch) the rivet 

hole, and drive the rivet cold. On completion, clean and passivate the riveted assembly. 

Soldering 
General: Do not solder stainless steel.

3.4 PIPE RAIL BALUSTRADES

Fabrication 

Method: Welding. 

Joints: Produce smooth unbroken surfaces at joints. Scribe the joints between posts and rails. Make 

end-to-end joints over an internal sleeve. 

Bends: Make changes of direction in rails by evenly curved pipe bends. 

Free ends: Seal the free ends of pipes with fabricated or purpose-made end caps. 

Fixing to structure 

General: Provide fabricated predrilled or purpose-made brackets or post bases, and attach the piping 
to the building structure with fixings, including bolts into masonry anchors, and coach screws or bolts 
into timber, of metal compatible with the piping. 

Galvanizing 
General: If possible, complete fabrication before galvanizing; otherwise apply a zinc-rich primer to 
affected joint surfaces. 

Other protective coatings 
General: Apply other protective coatings as documented and to the manufacturer’s recommendations.
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3.5 PROPRIETARY BALUSTRADES

General 

Balustrades: A proprietary system, pre-assembled and fixed in place, comprising the following: 

- Posts, rails and balusters. 

- Infill frame and panels. 

- Handrails, if required. 

3.6 CORNER GUARDS

Guards 

General: Where salient corners of the structure require protection from mechanical damage, provide 
metal corner guards as follows: 

- Consisting of rolled angle sections or sections fabricated from metal sheet bent to the radius or 

angle of the corner. 

- Fitting close to adjoining surface finishes. 

- Solidly grouted up at the back as necessary to eliminate voids. 

- Securely fixed by a method which does not cause distortion in the guard surface, and consists of 
either concealed built in lugs, or flush countersunk head fixings into appropriate anchors. 

3.7 COMPLETION

Cleaning 

Temporary coatings: On or before completion of the works, or before joining up to other surfaces, 
remove all traces of coatings used as temporary protection.
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0631b Ceramic tiling

10631B CERAMIC TILING

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide tiling systems to walls, floors and other substrates, as documented. 

Performance 

Requirement: 

- Consistent in colour and finish. 

- Firmly bonded to substrates for the expected life of the installation. 

- Set out with joints accurately aligned in both directions and wall tiling joints level and plumb. 

- Direct all water flowing from supply points to drainage outlets without leakage to the substrate or 

adjacent areas. 

1.2 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

1.3 STANDARDS

Tiling 
General: Conform to the recommendations of those parts of AS 3958.1 which are referenced in this 

worksection. 

Slip resistance 

Classification: To AS 4586.

1.4 TOLERANCES 

Completed tiling 

Requirement: To the recommendations of AS 3958.1 clause 5.4.6. 

1.5 SUBMISSIONS

Operation and maintenance manuals 

General: Submit a manual describing care and maintenance of the tiling, including procedures for 

maintaining the slip-resistance classification stating the expected life of the slip-resistance 
classification. 

Product and materials 

Type tests: Submit results, as follows: 

- Slip resistance of tiles. 

Samples 
General: Submit labelled samples of tiles, including fittings, accessories, grout and sealants, 

illustrating the range of variation in colour and finish. 

Sample panels: Prepare a sample panel of each type of tiling system as follows: 

- Size: > 2 m2. 

- Include samples of junction details and trim. 

- Preserve the panel until related work is complete. 

Tests 

Site tests: Submit results, as follows: 

- Slip resistance of completed installation. 

- Impact sound insulation.
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1.6 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following: 

- Substrate immediately before tiling. 

- Trial set-outs before execution. 

- Control joints before sealing and grouting. 

- Grout and sealant colours before application.

2 PRODUCTS

2.1 UNDERLAY

Fibre cement underlay 
Standard: To AS/NZS 2908.2, Type B, category 2 minimum. 

Thickness: 5 mm minimum. 

Acoustic underlay 
General: Provide proprietary product recommended by the manufacturer as compatible with the tiling 

system. 

2.2 TILES AND ACCESSORIES

Tiles 

Standard: To AS ISO 13006. 

Tactile ground surface indicators: To AS/NZS 1428.4.1. 

Coves, nosings and skirtings: Provide matching stop-end and internal and external angle tiles 

moulded for that purpose. 

Exposed edges: Purpose-made border tiles with the exposed edge (whether round, square or 

cushion) glazed to match the tile face. If such tiles are not available, mitre tiles on external corners. 

Accessories 

General: Provide tile accessories which match the composition, colour and finish of the surrounding 
tiles. 

2.3 ADHESIVES

General 

Standard: To AS ISO 13007.1. 

Type 
General: Provide adhesives compatible with the materials and surfaces to be adhered, and as 
documented. 

Prohibited uses: Do not provide the following combinations: 

- Cement-based adhesives on wood, metal, painted or glazed surfaces, gypsum-based plaster. 

- Organic solvent-based adhesives on painted surfaces. 

- Organic PVC-based adhesives and organic natural rubber latex adhesives in damp or wet 
conditions. 

- PVA (polyvinyl acetate) based adhesives in wet areas or externally. 

2.4 MORTAR

Materials 

Cement type to AS 3972: GP. 

- White cement: Iron salts content:s; 1%. 

- Off-white cement: Iron salts content:s; 2.5%. 

Lime: To AS 1672.1. 

Sand: Fine aggregate with a low clay content selected for grading, sharp and free from efflorescing 
salts. 

Measurement of volume: Measure binders and sand by volume using buckets or boxes. Do not allow 

sand to bulk by absorption of water. 
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Bedding mortar 

Mix proportion (cementsand), by volume: Select proportions from the range 1:3 to 1:4 for satisfactory 
adhesion. Provide minimum water. 

Terracotta tiles: Use proprietary polymer modified mortar. 

Mixing: To AS 3958.1 clause 2.15. 

Water 

General: Clean and free from any deleterious matter. 

2.5 GROUT 

Type 
Cement based proprietary grout Mix with water. Fine sand may be added as a filler in wider joints. 

Terracotta tiles: Use proprietary polymer modified grout. 

General purpose cement based grout Mix with fine sand. Provide minimum water consistent with 

workability. 

Mix proportions (cementsand), by volume: 

- For joints < 3 mm: 1 :2. 

- For joints ~ 3 mm: 1 :3. 

Pigments 

Pigments for coloured grout Provide colourfast fillers compatible with the grout material. For cement- 
based grouts, provide lime-proof natural or synthetic metallic oxides compatible with cement. 

2.6 CONTROL JOINTS

Control joint materials 

Control joint strip: A proprietary control joint consisting of a neoprene core sandwiched between metal 

plates with lugs or ribs for mechanical keying. Set flush with the finished surface. 

Proprietary slide plate divider strip: An arrangement of interlocking metal plates grouted into pockets 
formed in the concrete joint edges. 

Sealant One-part self-levelling non-hardening mould resistant, silicone or polyurethane sealant 

applied over a backing rod. Finish flush with the finished surface. 

- Floors: Trafficable, shore hardness greater than 35. 

Backing rod: Compressible closed cell polyethylene foam with a bond-breaking surface.

3 EXECUTION

3.1 SUBSTRATES

Drying and shrinkage 
General: Before tiling, allow at least the following times to elapse (for initial drying out and shrinkage) 
for these substrates: 

- Concrete slabs: 42 days. 

- Concrete blockwork: 28 days. 

- Toppings on slabs and rendering on brick or blockwork: A further 21 days. 

- Rendering swimming pool shell: A further 21 days minimum. 

3.2 PREPARATION

Standard 

Preparation: To the recommendations of AS 3958.1 Section 4. 

Ambient temperature 

General: If the ambient temperature is less than 50C or greater than 350C, do not lay tiles. 

Substrates without wet area membranes 

General: Conform to the following: 

- Clean off of any deposit or finish which may impair adhesion or location of tiles. 

- If framed or discontinuous, support members are in full lengths without splicing. 

- If solid or continuous:
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Remove excessive projections. 

Fill voids and hollows greater than 10 mm with abrupt edges with a cement:sand mix not stronger 
than the substrate or weaker than the bedding. 

Fill depressions less than 10 mm with a latex modified cementitious product and eliminate 

feathering by scabbling the edges. 

Absorbent substrates: If suction is excessive, control it by dampening but avoid over-wetting and do 

not apply mortar bedding to substrates showing surface moisture. 

Dense concrete: If not sufficiently rough to provide a mechanical key, roughen by scabbling or the like 

to remove 3 mm of the surface and expose the aggregate; then apply a bonding treatment. 

Substrates with wet area membranes 

General: Make sure substrates are as follows: 

- Clean and free of any deposit or finish which may impair adhesion or location of tiles. 

- Compatible with all components of the floor system. 

3.3 FIXING UNDERLAY

Installation 

Requirement: Lay in staggered (brick) pattern, perpendicular to the direction of the subfloor, with joins 
in the underlay not coinciding with joints in the subfloor. Fix with fasteners and fastener spacing to the 

manufacturers recommendations.

3.4 TILING GENERALLY 

Cutting and laying 

Cutting: Cut tiles neatly to fit around fixtures and fittings and at margins where necessary. Drill holes 
without damaging tile faces. Cut recesses for fittings such as soap holders. Rub edges smooth without 

chipping. 

Laying: Return tiles into sills, reveals and openings. Butt up to returns, frames, fittings, and other 

finishes. Strike and point up beds where exposed. Remove tile spacers before grouting. 

Variations 

General: Distribute variations in hue, colour, or pattern uniformly, by mixing tiles or tile batches before 

laying. 

Protection 

Floor tiles: Keep traffic off floor tiles until the bedding has set and attained its working strength. 

Cleaning: Keep the work clean as it proceeds and protect finished work from damage. 

Bath ventilation 

General: Ventilate the space below fully enclosed baths with at least 2 vermin proof ventilating tiles. 

3.5 SETTING OUT 

Tile joints 
Joint widths: Set out tiles to give uniform joint widths within the following limits: 

- Floors: 

Dry pressed tiles: 3 mm. 

Extruded tiles: 6 mm. 

Vitrified: 3 to 5 mm. 

Quarry tiles: 6 to 12 mm. 

Chemical resistant epoxy jointed tiling: 5 to 6 mm. 

- Large and/or irregular floor tiles: 6 to 12 mm. 

- Mounted mosaics: To match mounting pattern. 

- Walls: 

. Dry pressed tile: 1.5 mm. 

. 

Extruded tile: 6 mm. 

Joint alignment: Set out tiling with joints accurately aligned in both directions and wall tiling joints level 

and plumb. 

Joint position: Set out tiles from the centre of the floor or wall to be tiled.
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Margins 
General: Provide whole or purpose-made tiles at margins where practicable, otherwise, set out to give 

equal margins of cut tiles. If margins less than half a tile width are unavoidable, locate the cut tiles 

where they are least conspicuous. 

Fixtures 

General: If possible position tiles so that holes for fixtures and other penetrations occur at the 

intersection of horizontal and vertical joints or on the centre lines of tiles. Continue tiling fully behind 

fixtures which are not built in to the tiling surface. Before tiling make sure fixtures interrupting the tile 
surfaces are accurately positioned in their designed or optimum locations relative to the tile layout. 

3.6 FALLS AND LEVELS 

Grading 
General: Grade floor tiling to even and correct falls to floor wastes and elsewhere as required. Make 

level junctions with walls. Where falls are not required, lay level. 

Fall, general: 1:100 minimum. 

Fall, in shower areas: 1 :60 minimum. 

Change of finish: Maintain finished floor level across changes of floor finish including carpet. 

3.7 BEDDING

Standard 

Cement mortar: To AS 3958.1 clause 5.5. 

Adhesive: To AS 3958.1 clause 5.6. 

Preparation of tiles 

Adhesive bedding: Fix tiles dry; do not soak. 

Mortar bedding: Soak porous tiles in water for half an hour and then drain until the surface water has 

disappeared. 

Terracotta tiles: Use pre-sealed tiles or apply a breathable sealer and lay dry. If a final sealed finish is 

selected, use a compatible laying sealer. 

Bedding 
General: Use bedding methods and materials which are appropriate to the tile, the substrate, the 

conditions of service, and which leave the tile firmly and solidly bedded in the bedding material and 

adhered to the substrate. Form falls integral with the substrate. 

Thin adhesive beds 

General: Provide only if the substrate deviation is less than 3 mm, tested with a 3 m straightedge. 
Cover the entire tile back with adhesive when the tile is bedded. 

Thickness: 1.5 to 3 mm. 

Thick adhesive beds 

General: Provide on substrates with deviations up to 6 mm, tested with a 3 m straightedge, and with 

tiles having deep keys or frogs. 

Nominal thickness: 6 mm. 

Adhesive bedding application 
General: Apply adhesive by notched trowel to walls and floors and direct to tiles if required, to provide 

evenly distributed coverage after laying as follows: 

- Domestic internal walls: > 65%. 

- Domestic internal floors: > 80%. 

- Other wall and floors: > 90%. 

- Wet areas and bench tops: 100%. 

Pattern of distribution of adhesive: To the recommendations of AS 3958.1 clause 5.6.4.3. Verify by 
examining one tile in ten as work proceeds. 

Wall tile spacers: Do not use spacer types that inhibit the distribution of adhesive. 

Curing: Allow the adhesive to cure for the period nominated by the manufacturer before grouting or 

allowing foot traffic.
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Mortar beds 

For floor tiles: Either lightly dust the screeded bed surface with dry cement and trowel level until the 

cement is damp, or spread a thin slurry of neat cement, or cement-based thin bed adhesive, on to the 

tile back. Do not use mortar after initial set has occurred. 

- Nominal thickness: 20 to 40 mm. 

Thick reinforced beds: Place mortar bed in two layers, and incorporate the mesh reinforcement in the 

first layer. 

3.8 CONTROL OF MOVEMENT

General 

Requirement: Provide control joints carried through the tile and the bedding to the recommendations 

of AS 3958.1 clause 5.4.5 and as follows: 

Floor location: 

Over structural control joints. 

To divide complex room plans into rectangles. 

Around the perimeter of the floor. 

At junctions between different substrates. 

To divide large tiled areas into bays. 

At abutments with the building structural frame and over supporting walls or beams where flexing 
of the substrate is anticipated. 

Wall location: 

Over structural control joints. 

. 

At junctions with different substrate materials when the tiling is continuous. 

. 

At vertical corners in shower compartments. 

Depth of joint: Right through to the substrate. 

Sealant width: 6 to 25 mm. 

Depth of elastomeric sealant: One half the joint width, or 6 mm, whichever is the greater. 

3.9 GROUTED AND SEALANT JOINTS

Grouted joints 
General: Commence grouting as soon as practicable after bedding has set. Clean out joints as 

necessary before grouting. 

Face grouting: Fill the joints solid and tool flush. Clean off surplus grout. Wash down when the grout 
has set. When grout is dry, polish the tiled surface with grout film remover and a clean cloth. 

Edges of tiles: Grout exposed edge joints. 

Epoxy grouted joints: Make sure tile edge surfaces are free of extraneous matter such as cement films 

or wax, before grouting. 

Mosaic tiles 

Grouting mosaics: If paper faced mosaics are to be bedded in cement mortar, pre-grout the sheeted 
mosaics from the back before fixing. After fixing, rub grout into the surface of the joints to fill any voids 
left from pre-grouting. Clean off surplus grout. When grout has set, wash down. If necessary, use a 

proprietary cement remover. 

Sealant joints 
General: Provide joints filled with sealant and finished flush with the tile surface as follows: 

- Where tiling is cut around sanitary fixtures. 

- At internal corners of walls in showers. 

- Around fixtures interrupting the tile surface, for example pipes, brackets, bolts and nibs. 

- At junctions with elements such as window and door frames and built-in cupboards. 

Material: Anti-fungal modified silicone. 

Width: 5 mm. 

Depth: Equal to the tile thickness.
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3.10 JOINT ACCESSORIES

Floor finish dividers 

General: Finish tiled floors at junctions with differing floor finishes with a corrosion-resistant metal 

dividing strip fixed to the substrate using mechanical fixings, with top edge flush with the finished floor. 

If changes of floor finish occur at doorways, make the junction directly below the closed door. Grout up 
underneath to provide continuous support. 

Stepping: Less than 5 mm. 

Adjustments 

Requirement: Check that the height of the floor finish divider is sufficient for the topping and tile 

thickness. Adjust as required with a matching flat bar adhesive fixed to the divider angle. 

Weather bars 

General: Provide a corrosion-resistant metal weather bar under hinged external doors. Locate under 

the centres of closed doors.

3.11 TESTING

Completion tests 

Slip resistance of completed installation: To AS 4663. 

3.12 COMPLETION 

Cleaning 
General: Clean tiled surfaces using an appropriate tile cleaning agent, and polish. 

Spare tiles 

General: Supply spare matching tiles and accessories of each type for future replacement purposes. 
Store the spare materials on site. 

Quantity: At least 1 % of the quantity installed.
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10671 B PAINTING

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide coating systems to substrates, as documented. 

1.2 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

1.3 STANDARDS

Painting 
General: To the recommendations of those parts of AS/NZS 2311 referenced in this worksection. 

1.4 SUBMISSIONS

Products and materials 

General: Submit the following at least 3 weeks before the paint is required: 

- Paint brand name and product range quality statement. 

- Safety data sheets (SDS) showing the health and safety precautions to be taken during application. 

- The published recommendations for maintenance. 

Samples 
Clear finish coatings: Submit samples of timber or timber veneer matching those to be used in the 

works as follows: 

- Requirement: Label for identification and prepare, putty, stain, seal and coat in conformance with 

the documented system. 

- Size: Large enough to be cut into 4 segments. 

Opaque coatings: Submit labelled samples of each coating system, on representative substrates, 

showing surface preparation, colour, gloss level, texture, and physical properties. 

1.5 INSPECTION

Notice 

Inspection: Give notice so that inspection may be made of the following: 

- Painting stages: 

. Completion of surface preparation. 

. 

After application of final coat. 

- Clear finishing stages: 

Before surface preparation of timber. 

Completion of surface preparation. 

After application of final coat.

2 PRODUCTS

2.1 GENERAL

Storage and handling 
General: Store materials not in use in tightly covered containers in well-ventilated areas with 

temperatures maintained at the manufacturer’s recommendations.
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2.2 PAINTING MATERIALS

Standards 

Paint types: To AS/NZS 2311 Table 4.2 and the following: 

- Metal primer for steel, lead and chromate free: To AS 3730.21 and AS/NZS 3750.19. 

- Metal primer, latex: To AS 3730.15. 

- Metal primer for metallic-coated surfaces, solvent-borne: To AS 3730.21. 

- Zinc-rich organic binder/primer for steel: To AS/NZS 3750.9. 

Combinations 

General: Do not combine products from different manufacturers in a system. 

Clear timber finish systems: Provide only the combinations of putty, stain and sealer recommended by 
the manufacturer of the topcoats. 

Putty and fillers 

Material: To the recommendations of the paint system manufacturer, suitable for the substrate and 

compatible with the primer. 

Tinting 
General: Provide only products which are colour tinted by the manufacturer or supplier. 

Toxic ingredients 
General: To the Poisons Standard - Schedule 1 (SUSMP) Part 2 Section 7.

3 EXECUTION

3.1 PREPARATION

Order of work 

Other trades: Before painting, complete the work of other trades as far as practicable within the area 
to be painted, except for the installation of fittings, floor sanding and laying flooring materials. 

Clear finishes: Complete clear timber finishes before commencing opaque paint finishes in the same 

area. 

Protection 

General: Before painting, clean the area and protect it from dust contamination. Use drop sheets and 

masking agents to protect surfaces, including finished surfaces and adjacent finishes, during painting. 

Fixtures and furniture: Remove door furniture, switch plates, light fittings and other fixtures before 

painting, and conform to the following: 

- Labelling and storage: Attach labels or mark fixtures using a non-permanent method, identifying 
location and refixing instructions, if required. Store and protect against damage. 

Difficult to remove fixtures: Where removal is impractical or difficult, apply surface protection before 
substrate preparation and painting. 

Wet paint warning 
Notices: Place in a conspicuous location and do not remove until the paint is dry. 

Substrate preparation - generally 
General: Prepare substrates to receive the painting systems. 

Cleaning: Clean down the substrate surface. Do not cause damage to the substrate or the 

surroundings. 

Filling: Fill cracks and holes with fillers, sealants, putties or grouting cements as appropriate for the 

finishing system and substrate, and sand smooth. 

- Clear finish: Provide filler tinted to match the substrate. 

Clear timber finish systems: Prepare the surface so that its attributes will show through the clear finish 

without blemishes, using methods including the following: 

- Removal of bruises. 

- Removal of discolourations, including staining by oil, grease and nailheads. 

- Bleaching where necessary to match the timber colour sample. 

- Puttying.
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- Fine sanding, with the last abrasive no coarser than 220 grit, so that there are no scratches across 
the grain. 

Treated surfaces: If surfaces have been treated with preservatives or fire retardants, make sure 

coating is compatible with the treatment and does not adversely affect its performance. 

Unpainted surfaces 

Standard: To AS/NZS 2311 Section 3. 

Previously painted surfaces 

Preparation of a substrate in good condition: To AS/NZS 2311 clause 7.4. 

Preparation of a substrate in poor condition: To AS/NZS 2311 clause 7.5. 

Preparation of steel substrates with protective coatings: To AS 2312.1 Section 8 and AS 1627.1. 

PVC-U: Clean with methylated spirit and a nylon scouring pad. 

Wallcovering: Remove wallcovering and residual paste with clean water. Patch and repair substrate to 

a uniform surface before painting. 

Lime wash paints: Remove by brushing with warm water. 

Reconditioned damaged surfaces in galvanized steel: To AS/NZS 4680 Appendix E. 

3.2 PAINTING 

Light levels 

General: ~ 400 lux. 

Substrate moisture content 

Requirement: Use a moisture meter to demonstrate that the moisture content of the substrate is at or 
below the recommended maximum level for the type of paint and the substrate material. 

Paint application 
Standard: To AS/NZS 2311 Section 6. 

Timing: Apply the first coat immediately after substrate preparation and before contamination of the 
substrate can occur. Apply subsequent coats after the manufacturer’s recommended drying period 
has elapsed. 

Painting conditions 

General: Unless the paint is recommended for such conditions, do not paint under the following 
conditions: 

- Dusty conditions. 

- Relative humidity: > 85%. 

- Surface temperature: < 1 OOC or > 350C. 

Priming before fixing 
General: Apply one coat of wood primer, and 2 coats to end grain, to the back of the following before 

fixing in position: 

- External fascia boards. 

- Timber door and window frames. 

- Boltoms of external doors. 

- Associated trims and glazing beads. 

- Timber board cladding. 

Spraying 
General: If the paint application is by spraying, use conventional or airless equipment which conforms 
to the following: 

- Satisfactorily atomises paint being applied. 

- Does not require paint to be thinned beyond the maximum amount recommended by the 

manufacturer. 

- Does not introduce oil, water or other contaminants into the applied paint. 

Paint with known health hazards: Provide personal protection, masking, ventilating and screening 
facilities to AS/NZS 4114.1 and AS/NZS 4114.2.
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Sanding 
Clear finishes: Sand the sealer using abrasives no coarser than 320 grit without cutting through the 

colour. Take special care with round surfaces and edges. 

Repair 

Requirement: Clean off marks, paint spots and stains progressively and restore damaged surfaces to 
their original condition. 

Maintenance painting: To AS/NZS 2311 Section 8. 

Repair of galvanizing 

Cleaning: For galvanized surfaces which have been subsequently welded, power tool grind to remove 
all surface contaminants, including rust and weld splatter. Prime affected area immediately after 

cleaning. 

Primer: Type 2 organic zinc-rich coating for the protection of steel to AS/NZS 3750.9. 

Tinting 
General: Tint each coat of an opaque coating system so that each has a noticeably different tint from 

the preceding coat, except for top coats in systems with more than one top coat. 

Services 

General: Paint all new services and equipment, including those in plant rooms, if not embedded, 

except chromium, anodised aluminium, GRP, PVC-U, stainless steel, non-metallic flexible materials 

and normally lubricated machined surfaces. 

Proprietary items: Repaint only if damaged. 

Windows 

Operation: Make sure opening windows function correctly before and after painting. 

Doors 

Drying: Maintain door leaf in the open position during drying. Do not allow door hardware or 
accessories to damage the door finish during the drying process. 

3.3 COMPLETION 

Cleaning 
General: On completion of painting, remove splatters by washing, scraping or other methods which do 

not scratch or damage adjacent finished surfaces. 

Reinstatement: Repair, replace or refinish any damage, including works of other trades. Touch up new 

damaged decorative paintwork or misses only with the paint batch used in the original application. 

Fixtures: Refix removed and undamaged fixture in the original location, make sure they are properly 
fitted and in proper working order. 

Disposal of paint and waste materials. 

Requirement: Conform to requirements of the local government authority.

4 SELECTIONS

4.1 PAINTING SYSTEMS

General 

Number of coats: Except where one or two coat systems are documented, each paint system consists 

of at least 3 coats. 

Final coat selection: To the Interior painting schedule and the Exterior painting schedule. 

Low VOC emitting paints 
General: Provide the VOC limits as documented in the Interior painting schedule and the Exterior 

painting schedule. 

New unpainted interior surfaces 

Standard: To AS/NZS 2311 Table 5.1. 

New unpainted exterior surfaces 

Standard: To AS/NZS 2311 Table 5.2. 

Previously painted surfaces 

Standard: To AS/NZS 2311 Tables 8.2 and 8.3.
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Specialised painting systems 
Standard: To AS/NZS 2311 clause 5.2. Provide the following final coats: 

- High build textured or membrane finishes for concrete and masonry: B38 using products conforming 
to the AS 4548 series. 

- Two-pack gloss pigmented polyurethane: B44. 

- Two-pack epoxy: B29. 

- Two-pack water based epoxy: B29A.
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10673 POWDER COATINGS

1 GENERAL

1.1 RESPONSIBILITIES

General 

Requirement: Provide powder coating systems to substrates, as documented. 

1.2 CROSS REFERENCES

General 

Requirement: Conform to the following: 

- 0171 General requirements. 

1.3 STANDARDS

General 

Application to aluminium and aluminium alloy substrates for architectural applications: To AS 3715 

and AAMA 2603, AAMA 2604 and AAMA 2605 as appropriate. 

Application to metal substrates other than aluminium for architectural applications: To AS 4506. 

1.4 INTERPRET AnON

Definitions 

General: For the purposes of this worksection the following definitions apply: 

- Powder coating: The process of preparing, applying, fusing and curing a thermoset powder coating 
material to a substrate: 

Thermoset powder coating: A mixture of finely ground particles of pigment and resin sprayed on 
to a prepared substrate. Charged powder particles adhere to electrically grounded surfaces until 
heated and fused into a smooth coating in a curing oven. 

Polyester powder coating: Uses an enhanced polyester resin. 

Fluoropolymer powder coating: Uses PTFE (poly tetra fluoro ethylene) for aluminium substrates. 

- Substrate: The surface to which a material or product is applied. 

1.5 SUBMISSIONS

Products and materials 

Coating manufacturer: Submit the following details at least 3 weeks before fabrication: 

- Recommended coating system for the nominated service condition. 

- Brand name. 

- Storage and handling recommendations. 

- Product data sheets. 

- Maintenance recommendations. 

Samples 
Powder coating samples: Submit samples of each coating system on representative substrates, 

showing surface preparation, colour, gloss level, texture, and physical properties. 

Subcontractors 

Specialist applicators: Submit name and contact details of proposed specialist applicators as 

registered by the coating manufacturer. 

Warranties 

General: Submit the coating manufacturer’s warranties, as documented.
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2 EXECUTION

2.1 PREPARATION 

Substrate pre-treatment 
Powder coating to aluminium: To AS 3715 Appendix G. 

Powder coating to metals, other than aluminium: To AS 4506 Appendix I. 

2.2 COMPLETION 

Cleaning 
Aluminium architectural applications: Clean completed assembly to AS 3715 Appendix C. 

Metal, other than aluminium, architectural applications: Clean completed assembly to AS 4506 

Appendix D.
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