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Documentation of design and construction (suitability or evidence of suitability)
	Project Name: Building 500 Clinical Practice Level 3 THHS fit out 

	Project address: James Cook University Douglas Campus 
	Site Plan attached: 

	Prepared by: Lucy Muston 

	Date: 04/04/2025 

	Description of project:
This project involved the comprehensive fit-out of an approximately 900 square metre vacant tenancy, transforming the empty shell into a fully functional and high-quality commercial space. The scope included extensive coordination across multiple trades and suppliers to ensure timely delivery and a premium finish throughout.

	Site Classification/s:
Class 9a 

	Documentation of design and construction (suitability or evidence of suitability)

	Site preparation

	Site preparation
	NCC / Australian Standards requirements
	Compliant Performance solution

	Earthworks
	No earthworks were required for this project, if it was included for a new build the below would be required: 
Site Preparation & Stability
· NCC Volume One – Part B1 (Structure)
· Clause B1.2: Structural provisions must ensure stability of the building during and after construction.
· Earthworks must ensure the site can safely support loads imposed by the building (foundations, footings, slab).
· Clause B1.4 refers to compliance with:
· AS 2870 – Residential slabs and footings (can be applicable in light-structure clinical builds)
· AS 3600 – Concrete structures
· AS 3798 – Guidelines on earthworks for commercial and residential developments



Australian Standards for Earthworks
AS 3798 – Guidelines on Earthworks for Commercial and Residential Developments
This is the primary standard used for specifying, assessing, and certifying earthworks quality. Relevant requirements include:
· Controlled fill and compaction processes
· Testing requirements (e.g. compaction testing to specified dry density ratios)
· Supervision levels (Level 1 or Level 2 under AS 3798)


	Reference Standards
Although not directly part of DtS, the following standards will guide compliance:
· AS 3798 – Earthworks (Level 1 or 2 supervision + compaction testing)
· AS 2870 – Residential slabs and footings (if applicable to light construction)
· AS 1289 series – Soil testing
· Geotechnical report – Used as a basis for soil classification and fill recommendations
2. Verification Method – Evidence of Suitability
To comply with A2.2 and A5.2 of the NCC:
· Engineering report (from a qualified RPEQ or chartered engineer)
· Compaction certificates to verify compliance with 95%-98% modified dry density ratio (as per AS 3798)
· Geotechnical certification for suitability of fill or subgrade bearing capacity
3. Risk Management (Healthcare Specific)
· Ensure settlement is less than allowable tolerances for sensitive equipment (e.g. imaging machines)
· Moisture barriers and subsoil drainage installed per AS/NZS 3500 and waterproofing codes to prevent ingress
· Earthworks sequenced to prevent service damage or contamination risks to medical areas


	Site preparation
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	Earth retaining structures
	No earth retaining structures were required for this project, if it was included for a new build the below would be required: 
Performance Requirements
· B1.2 – Structural stability and resistance:
· Retaining structures must support all expected loads (soil, water, surcharge).
· They must maintain stability and not affect the stability of the site or adjoining properties.
Deemed-to-Satisfy (DtS) References in Clause B1.4
These reference the relevant Australian Standards for structural design:
· AS 4678 – Earth-retaining structures (primary standard)
· AS/NZS 1170 series – Structural design actions:
· AS/NZS 1170.0 – General principles
· AS/NZS 1170.1 – Permanent and imposed actions
· AS/NZS 1170.2 – Wind actions (if relevant)
· AS 1170.4 – Earthquake actions (for seismic regions)
· AS 3600 – Concrete structures
· AS 3700 – Masonry structures
· AS 4100 – Steel structures
· AS 2159 – Piling – Design and installation (if pile-supported)


	Proposed Performance Solution
Instead of using a strict DtS approach, the retaining structure will comply via a Performance Solution using engineering design to AS standards and site-specific data.
Design Basis
· AS 4678 – Earth-retaining structures (primary structural design standard)
· AS/NZS 1170 series – Structural actions (soil, water, surcharge, seismic loads)
· AS 1726 – Geotechnical site investigation
· AS 3600 / AS 3700 / AS 2159 – Depending on material (concrete, masonry, piling)
Design Inputs
· Geotechnical report for soil classification and bearing conditions
· Hydrostatic and surcharge load analysis
· Drainage design to reduce pressure and protect the structure
· Factor of safety against sliding, overturning, and global stability as per AS 4678

3. Verification Method
Under A2.2 and A5.2 of the NCC, the following verification methods apply:
· (a) Comparison with DtS Provisions
Structural capacity and detailing based on AS 4678, AS 1170, and supporting material standards.
· (b) Expert Judgement
A Chartered Professional Engineer (CPEng or RPEQ) will review and certify design and construction documentation.
· (c) Testing / Validation
· Site inspection and certification during construction
· Backfill compaction testing (to AS 1289)
· Drainage installation inspection
· Waterproofing and subsoil drainage testing where applicable

🔹 4. Supporting Documentation
· Performance Solution Report including:
· Project details
· Description of retaining structure
· Statement of intent and applicable standards
· Design documentation
· Verification approach
· Testing and inspection plan
· Engineer’s Design Certification (Form 15)
· Engineer’s Construction Certification (Form 16)
· Compaction and soil test reports
· Drainage compliance report (if relevant)


	Drainage
	No drainage was required for this project, if it was included for a new build the below would be required: 
NCC Volume One – Section F: Health and Amenity Provisions
· F1.3 – Stormwater Drainage:
· Performance Requirement: A health-care building must have an efficient and adequately designed stormwater drainage system to remove surface and roof water, preventing flooding or water ingress that could affect patient care, building integrity, or hygiene.
· It must also ensure that water from the site does not impact neighbouring properties.
· F2.2 – Sanitary Plumbing and Drainage:
· Performance Requirement: Internal drainage systems must comply with sanitary plumbing and drainage provisions to safely remove waste and prevent contamination. This is particularly critical for health-care facilities where infection control is paramount.
AS/NZS 3500 – Plumbing and Drainage
This is the primary Australian Standard for drainage systems, covering the design, installation, and maintenance of plumbing and drainage systems in buildings, including stormwater, sanitary plumbing, and waste systems.
Key Parts:
· AS/NZS 3500.1 – Plumbing and Drainage: Water Services
· Covers potable water supply, hot and cold-water distribution, and other water-related services.
· AS/NZS 3500.2 – Plumbing and Drainage: Sanitary Plumbing and Drainage
· Addresses the design, installation, and testing of sanitary plumbing systems, ensuring compliance with health and safety standards in buildings, including Class 9a health-care buildings.
· AS/NZS 3500.3 – Plumbing and Drainage: Stormwater Drainage
· Provides the standards for stormwater management (rainwater runoff, site drainage, discharge). This standard ensures the proper capture, conveyance, and disposal of rainwater to prevent flooding and water ingress into buildings.
· Specific considerations include:
· Sizing of stormwater drains
· Proper slope and alignment
· Use of grated drains and inspection points
· Connection to appropriate outfalls or local catchment systems
 2. AS 1289 – Methods of Testing Soils for Engineering Purposes
This standard may apply when preparing for or assessing drainage systems that involve earthworks or the subgrade (e.g., for stormwater pits or soakage systems). It includes:
· Compaction testing for trench backfill
· Soil permeability testing to determine suitability for soakage or infiltration systems
3. AS 3740 – Waterproofing of Wet Areas
In the context of health-care buildings:
· This standard provides requirements for waterproofing in wet areas (e.g., bathrooms, medical treatment rooms, labs).
· Waterproofing is essential in preventing water damage and contamination in medical spaces. Retaining walls and floor drainage systems in clinical areas must comply to protect the building's integrity and hygiene standards.
4. AS 4654.2 – Waterproofing of External Above-Ground Areas
· For external retaining walls and drainage components that need to be waterproof, this standard addresses the design and installation of waterproofing systems to ensure they are suitable for long-term exposure to moisture and external conditions.


	Design Basis
The drainage system will be designed and constructed in compliance with the relevant Australian Standards while ensuring the performance requirements of the NCC are met or exceeded.
Key Standards:
· AS/NZS 3500.3 – Stormwater Drainage
· Ensure proper sizing of stormwater systems, including detention and disposal methods.
· Ensure stormwater systems are capable of handling the maximum anticipated rainwater runoff.
· AS/NZS 3500.2 – Sanitary Plumbing and Drainage
· Design the system to safely remove sanitary waste and provide an airtight, sealed, and hygienic drainage network.
· AS 1289 – Methods of Testing Soils for Engineering Purposes
· Use this to test and ensure soil suitability for stormwater infiltration systems if applicable.
· AS 3740 – Waterproofing of Wet Areas
· Apply to all wet areas within the building to ensure waterproofing is intact and prevents water leakage into sensitive clinical spaces.
· AS 4654.2 – Waterproofing of External Above-Ground Areas
· Implement waterproofing systems for external retaining walls, drainage pits, and other exposed infrastructure.
2. Verification Method
This performance solution can be verified through the following methods:
· Verification Method (a): Comparison with DtS Provisions
· The drainage system design and construction will align with the performance criteria of AS/NZS 3500 for stormwater and sanitary drainage, ensuring adequate capacity, non-blockage, and long-term efficiency.
· Verification Method (b): Expert Judgement
· A chartered professional engineer (CPEng or RPEQ) will assess and verify that the drainage design meets the required performance standards and regulatory requirements.
· Verification Method (c): Testing
· Stormwater system testing to ensure all components, including pipes, drains, and pits, meet the designed flow capacity.
· Compaction and permeability tests for soils behind or around any drainage systems, to ensure compliance with the AS 1289 series for soil suitability in stormwater applications.
· Leakage and backflow testing to verify the sanitary drainage system is tightly sealed and capable of handling all waste flows without contamination or backflow into operational spaces.
3. Drainage System Design Details
· Stormwater Drainage:
· Pipes and Drainage Channels sized according to AS/NZS 3500.3 for site-specific rainfall intensity.
· Use of grated drains, inspection pits, and catchment systems to capture surface water efficiently and direct it to proper disposal or retention areas.
· Implement retention/detention basins where required to slow runoff and mitigate the risk of flash flooding.
· Drainage system to include redundant drainage pathways for critical health-care areas (e.g., operating rooms, patient wards) to ensure ongoing functionality during severe weather events.
· Sanitary Drainage:
· Design the sanitary system to comply with AS/NZS 3500.2, ensuring correct pipe sizing and layout for minimal risk of clogs or blockages.
· Install backflow preventers to protect potable water from contamination.
· Ensure all drainage pipes are sealed, with appropriate ventilation and clean-out points for maintenance.
· Systems designed with emergency overflow pathways to handle exceptional waste loads during peak operations or flooding.
· Waterproofing:
· Apply waterproof membranes to key areas (e.g., wet rooms, service areas) in accordance with AS 3740.
· Implement external drainage pit waterproofing and membrane systems per AS 4654.2 to prevent water ingress and deterioration of the structural integrity of retaining walls or building foundations.
4. Supporting Documentation for Performance Solution
· Engineer’s Design Report:
· Certification from an RPEQ or CPEng, detailing how the design adheres to relevant standards and performs in line with NCC requirements.
· Compaction & Permeability Test Results:
· Site-specific testing results that demonstrate the ability of the soil to manage water without significant erosion or undermining of structures.
· Drainage System Flow and Sizing Calculations:
· Detailed calculations for pipe sizes, flow capacities, and stormwater retention or detention requirements, as per AS/NZS 3500.3.
· Backflow Prevention Certification:
· Test reports for backflow preventers ensuring no contamination of potable water sources.
· Waterproofing Report:
· Compliance documentation showing waterproofing systems are installed per AS 3740 and AS 4654.2, particularly in areas where contamination risk is critical.
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	Termite risk management
	There was no termite management required for this project but please see below requirements: 
· P3.1 – Termite risk management provisions must be incorporated into the design and construction of buildings to prevent termite activity that could compromise the building’s structural elements or the safety of occupants.
· F2.1 – Hazardous Materials (Termites):
· Buildings must be constructed with appropriate termite protection in place to ensure no damage occurs from termite activity, especially to load-bearing structures like timber framing or structural components.
· Deemed-to-Satisfy (DtS) Provisions for Termite Risk:
· The NCC outlines deemed-to-satisfy provisions for termite risk management that follow specific standards for design and installation of termite barriers and management systems in building construction.
AS 3660 – Termite Management
AS 3660 is the primary Australian Standard for termite risk management, providing detailed requirements for protecting buildings from termite activity.
AS 3660.1 – 2000: Termite Management – Part 1: New Building Work
· Scope: Covers the design, installation, and maintenance of termite management systems for new buildings, including physical barriers, chemical treatments, and monitoring systems.
Key Points of AS 3660.1:
· Site Assessment:
· Conduct a site assessment to identify termite risk levels. Termite-prone regions are identified, and specific requirements apply depending on the level of risk.
· Design & Construction Requirements:
· Termite Barriers:
· Physical barriers (e.g., stainless steel mesh, sand barriers, or chemical barriers) must be installed at points of termite entry, such as foundations, slab edges, or joints in the building.
· The barrier must be continuous and not interrupted by any construction or landscaping work that might allow termites to bypass it.
· Chemical Barriers:
· If using chemical treatments (e.g., insecticides or termiticides), ensure they are applied to the foundation, slab, or other critical entry points.
· The chemicals must be registered and compliant with Australian standards for safety and efficacy.
· Termite Inspection Points:
· Install inspection points (or monitoring devices) in strategic locations around the perimeter of the building. These provide early warning of termite activity before it compromises the structure.

2. AS 3660.2 – 2017: Termite Management – Part 2: In and Around Existing Buildings and Structures
· Scope: Addresses the retrofitting of termite management systems to existing buildings. For Class 9a health-care buildings, this is particularly relevant for renovation or maintenance works where termite risk management systems need to be applied.
Key Points of AS 3660.2:
· Retrofitting Protection:
· If termite activity is found during building maintenance or inspections, retrofitting termite protection systems (such as chemical barriers or physical mesh barriers) becomes mandatory.
· Maintenance and Inspection:
· Regular inspections must be conducted, and the performance of the termite barriers must be maintained to ensure long-term protection.
3. AS 2870 – Residential Slabs and Footings
· Scope: Provides requirements for slab design and footings, ensuring that these elements do not become an entry point for termites.
Key Points of AS 2870:
· Design Considerations:
· Ensure that slabs or footings are designed to be termite-resistant, with adequate barriers to prevent entry.
· Buildings with concrete slabs or voids must be designed to prevent termites from accessing these areas, with special attention to slab edges and any penetrations through the slab.

	Site-Specific Assessment
· Conduct a site risk evaluation to determine termite activity risks and establish appropriate protection measures based on location and environmental factors.
2. Termite Protection Design
· Physical Barriers: Install continuous barriers (e.g., stainless steel mesh or sand barriers) around the foundation, slab edges, and service penetrations to prevent termite access.
· Chemical Barriers: Apply registered termiticides around the building perimeter, ensuring compliance with AS 3660.1 for long-lasting protection.
· Monitoring Stations: Set up termite monitoring stations around critical building areas to detect termite activity early.
3. Implementation in Health-Care Facility
· Non-Timber Construction: Limit timber use in vulnerable areas, opting for steel or concrete framing where possible.
· Health-Care Specifics: Ensure termite protection systems do not interfere with building operations or infection control standards.
4. Verification Methods
· Expert Judgement: A certified pest control expert or structural engineer will validate the termite protection solution.
· Ongoing Inspections: Regular inspections and monitoring will ensure the continued effectiveness of the barriers.
5. Documentation
· Submit site risk assessments, design reports, inspection plans, and expert certification for compliance verification.


	Materials
	There was no termite management required for this project but please see below requirements: 
Stainless Steel Mesh:
· Must be made of Grade 304 stainless steel or an equivalent material with a wire diameter of at least 0.25 mm.
· AS 3660.1 specifies that the mesh must have no gaps greater than 0.3 mm and must be installed around the foundation, slab edges, and penetrations to prevent termite access.
Plastic Barriers:
· AS 3660.1 requires plastic barriers to be made of polyethylene, polypropylene, or a similar durable material with a minimum thickness of 0.4 mm.
· These barriers must be continuous and undisturbed when installed, covering all vulnerable parts of the building, including slab edges and service penetrations.
Sand Barriers:
· According to AS 3660.1, the sand barrier must consist of fine sand or gravel with uniform particle size and should be at least 75 mm thick.
· It must be installed in a manner that ensures continuous protection against termite entry.
Termite-Resistant Timber:
· Timber must be treated in accordance with AS 1604.1 for timber preservation and termite resistance.
· The timber should be rated as termite-resistant and used in areas where a physical barrier is not feasible.
2. Chemical Barriers
NCC and AS 3660.1 Requirements:
· Termiticides:
· Termiticides must be registered by the Australian Pesticides and Veterinary Medicines Authority (APVMA).
· AS 3660.1 requires that termiticides used for chemical barriers be applied around the building’s perimeter in accordance with the manufacturer's instructions to ensure an effective and continuous barrier.
· Commonly used chemicals include chlorpyrifos, bifenthrin, and fipronil.
· Chemical Treatment Application:
· The treatment must be continuous and undisturbed, ensuring no gaps or breaks in the chemical barrier.
· The application must meet the requirements of AS 3660.1, ensuring the depth and extent of the treatment are sufficient to protect the building from termite entry.
· Termite Baiting Systems:
· AS 3660.1 specifies that baiting systems should be installed around the building to attract and eliminate termites.
· These systems must use materials that are safe for humans and pets while being effective for termite control.

	Site-Specific Assessment:
· Conduct a site risk evaluation to determine termite risks and establish appropriate protection based on the building location.
Termite Protection Design:
· Physical Barriers: Install stainless steel mesh (0.25 mm wire diameter) and plastic barriers (minimum 0.4 mm thickness) around foundations and slab edges.
· Chemical Barriers: Apply registered termiticides around the perimeter, ensuring continuity and effectiveness.
· Monitoring Stations: Set up monitoring systems around key building areas for early termite detection.
Verification and Ongoing Monitoring:
· Expert Certification: Engage pest control experts to validate the installation of barriers.
· Regular Inspections: Conduct periodic checks to ensure the integrity of barriers and ongoing protection.
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	Footings and slabs
	There was no Footing and slabs required for this project but please see below requirements: 
NCC Performance Requirements:
· B1.2 - Structural Safety: Footings must be designed to provide stability and safely support loads, preventing settlement or movement that could damage the building.
· B1.3 - Durability: Footings must be durable and able to withstand environmental conditions, such as moisture, soil type, and potential termite activity.
Australian Standards:
· AS 2870 - Residential Slabs and Footings: This standard outlines the design and construction of footings and slabs in residential buildings, covering:
· Site classification (e.g., reactive soils, termite risk).
· Slab design for different soil conditions (e.g., expansive or clay soils).
· Footing depth and reinforcement requirements based on load-bearing capacity.
· AS 3600 - Concrete Structures: Provides guidelines for the use of concrete in footings, including strength and mix design, curing, and reinforcement.

2. Slab Design Requirements
NCC Performance Requirements:
· F2.1 - Resistance to Hazards: Slabs must be designed to prevent the entry of moisture, termites, and other hazards into the building structure.
Australian Standards:
· AS 2870 - Residential Slabs and Footings:
· Specifies minimum slab thickness and reinforcement details.
· Provides requirements for ground moisture management to reduce the risk of cracking and moisture-related damage.
· AS 3660.1 - Termite Management:
· Requires slabs to be treated with chemical termite barriers or physical barriers to prevent termite entry into the building.
3. Termite Protection for Footings and Slabs
NCC and Australian Standards:
· AS 3660.1 - Termite Management:
· Footings and slabs must incorporate physical barriers (such as stainless-steel mesh or polyethylene membranes) or chemical barriers (termite-resistant treatments applied around the perimeter).
· Slab edges must be protected to prevent termites from entering the building through the foundation.
4. Slab Edge Protection Requirements
NCC Performance Requirements:
· F2.1 - Protection Against Termites: Slab edges and footings must be adequately protected to prevent termite entry into the building structure.
Australian Standards:
· AS 3660.1: Specifies that slab edges must be treated with a continuous physical or chemical termite barrier.
· AS 2870: Requires slab edges to be designed in such a way that they provide an effective termite barrier or integrated termite management solution.

	1. Site-Specific Assessment:
· Conduct a site classification to assess soil conditions (e.g., expansive soils, reactive soils, or termite risk).
· Design footings and slabs based on soil characteristics, load-bearing requirements, and termite risk assessment.
2. Footing and Slab Design:
· Footing Design: Ensure the footings are deep enough and reinforced to support the structure based on AS 2870 guidelines, tailored to the specific site conditions (e.g., reactive soils).
· Slab Design: Use reinforced concrete slabs with appropriate thicknesses, ensuring they meet AS 2870 and AS 3600 for stability and moisture resistance.
· Ground Moisture Management: Include moisture barriers under the slab as per AS 2870 to prevent damage due to ground moisture.
3. Termite Protection:
· Physical Barriers: Use stainless steel mesh or plastic membranes to form a continuous physical barrier under the slab and around footings, preventing termite access.
· Chemical Barriers: Apply termite-resistant chemicals (e.g., bifenthrin) around slab edges and footings in accordance with AS 3660.1 to ensure continuous termite protection.
· Slab Edge Treatment: Ensure slab edges are treated with a continuous physical or chemical barrier as per AS 3660.1 and AS 2870.
4. Verification and Monitoring:
· Expert Certification: Engage a qualified engineer or pest control expert to verify the design and installation of footings, slabs, and termite barriers.
· Ongoing Inspections: Conduct regular inspections and ensure termite barriers remain intact and functional.
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	Moisture Barrier
	There was no Footing and slabs required for this project but please see below requirements:
NCC Performance Requirements:
· F2.1 – Resistance to Hazards: Footings and slabs must be designed to prevent the entry of moisture, which could lead to structural damage, increased humidity, and potentially affect indoor air quality.
Australian Standards:
· AS 2870 - Residential Slabs and Footings:
· Section 3.2.4 outlines the necessity for a moisture barrier to be installed beneath the slab to prevent moisture migration from the ground into the building structure.
· The barrier should be continuous and undisturbed and must be made of a material that is resistant to the passage of water, ensuring it does not allow moisture to migrate into the building slab.
· AS 3740 - Waterproofing of Wet Areas:
· This standard applies when the building includes wet areas (such as bathrooms and kitchens) in contact with the slab.
· It outlines requirements for waterproofing of slabs to prevent water penetration from ground moisture or surface water sources into the internal spaces.
2. Types of Moisture Barriers
Approved Materials for Moisture Barriers:
· Polyethylene (PE) Membranes:
· AS 2870 recommends the use of polyethylene sheets with a minimum thickness of 0.15 mm as a moisture barrier under slabs. These membranes must be continuous and free from gaps or punctures.
· Polypropylene Sheets:
· Polypropylene is an alternative material that can be used as a moisture barrier, offering similar durability and moisture resistance.
· Bituminous Membranes:
· AS 2870 allows the use of bituminous membranes or coatings for slab moisture protection, which is particularly useful for areas subject to higher moisture levels.
· Waterproofing Paints and Coatings:
· In some cases, waterproofing paints can be applied directly onto slab surfaces in addition to the physical moisture barrier beneath, especially in high moisture conditions.
AS 2870 and NCC Guidelines:
· Continuous Barrier: The moisture barrier must be installed continuously beneath the entire slab, extending to the edges of the slab and around any penetrations (such as plumbing and electrical services).
· Overlap and Sealing: When using sheet-based barriers, overlap seams by at least 150 mm to ensure there are no gaps. All edges and joins must be sealed securely.
· Protection During Construction: The moisture barrier must be protected from damage during construction. This includes ensuring that it remains intact when the slab is poured and that it is not punctured or compromised by other construction activities.
4. Moisture Barrier for Slab Edges and Footings
· AS 3660.1 - Termite Management: The slab edge and footings must be protected with an effective moisture barrier to prevent moisture from entering the building and to also prevent termite access.
· Slab Edge Moisture Protection:
· For areas subject to high moisture content, install an additional layer of moisture-resistant material such as bituminous coating along slab edges and footings to prevent upward moisture movement from the soil.



	1. Site-Specific Assessment:
· Site Classification: Conduct an assessment of site moisture conditions to determine the appropriate moisture barrier system. Consider factors such as soil moisture levels and environmental conditions (e.g., high water table or heavy rainfall).
2. Barrier Selection and Design:
· Material Choice: Select an appropriate moisture barrier, such as polyethylene (PE) sheets (minimum 0.15 mm thickness), polypropylene sheets, or bituminous membranes, based on the site moisture conditions and building requirements.
· Installation Details: Ensure that the moisture barrier is continuous under the entire slab area, extending to the slab edges and sealing all penetrations (e.g., plumbing, electrical services).
3. Moisture Barrier Integration:
· Slab Edge Protection: In addition to the under-slab moisture barrier, install moisture-resistant materials around the slab edge and footings to prevent upward moisture migration.
· Overlap and Sealing: Ensure all seams overlap by at least 150 mm and that joints are securely sealed to maintain the barrier’s continuity.
4. Monitoring and Quality Assurance:
· Expert Certification: Engage a building consultant or moisture control expert to verify the proper installation of the moisture barrier, ensuring compliance with the performance criteria.
· Ongoing Inspections: Regularly inspect the moisture barrier during and after construction to verify its integrity and address any potential damage or issues.


	Materials
	There was no Footing and slabs required for this project but please see below requirements:
1. Approved Materials for Moisture Barriers
Polyethylene (PE) Sheets:
· Standard: AS 2870 recommends polyethylene (PE) sheets for use as moisture barriers beneath concrete slabs.
· Thickness: The sheet should have a minimum thickness of 0.15 mm.
· Properties: PE sheets are durable, resistant to moisture, and commonly used in moisture barriers for both slabs and footings.
Polypropylene Sheets:
· Standard: AS 2870 also allows the use of polypropylene sheets as an alternative to polyethylene.
· Thickness: Should be at least 0.15 mm.
· Properties: Polypropylene is a durable material that offers resistance to moisture and is commonly used in areas with higher moisture exposure.
Bituminous Membranes:
· Standard: AS 2870 permits the use of bituminous membranes for moisture protection, especially for areas that are subjected to significant moisture or water ingress.
· Thickness: The bituminous layer must be thick enough to form a continuous barrier.
· Properties: These membranes are waterproof, flexible, and resistant to the passage of moisture, making them ideal for high-moisture areas.
Waterproofing Paints/Coatings:
· Standard: AS 3740 covers the use of waterproof coatings and paints for slabs, particularly in wet areas (e.g., bathrooms, kitchens).
· Properties: These paints are applied to concrete surfaces to create a barrier against moisture. They are flexible, easy to apply, and provide additional protection in high-moisture environments.
Non-Woven Geotextile Fabrics:
· Standard: AS 2870 may also approve non-woven geotextile fabrics as part of the moisture control system.
· Properties: These fabrics are used in conjunction with other moisture barrier materials, particularly in areas with high ground moisture.
2. Moisture Barrier Installation Materials
Sealing Materials:
· Standard: AS 2870 and AS 3660.1 require that any joints or seams in the moisture barrier be securely sealed to maintain a continuous barrier.
· Materials: Butyl rubber or polyurethane-based sealants are commonly used for sealing joints between sheets or around penetrations.
Reinforced Concrete:
· Standard: The concrete slab itself is a crucial component of the moisture control system.
· Properties: Concrete must be appropriately mixed and cured to ensure that it is resistant to moisture ingress. AS 2870 and AS 3600 provide guidelines for the proper mix, curing, and application to ensure durability and moisture resistance.

	Site-Specific Assessment:
· Site Evaluation: Conduct an assessment of the site’s moisture conditions (e.g., high water table, expansive soils) to determine the appropriate moisture barrier system and material choices.
· Material Selection: Choose a suitable moisture barrier material based on the site’s moisture levels, soil classification, and environmental factors (e.g., polyethylene sheets (min. 0.15 mm), bituminous membranes, or polypropylene sheets).
Barrier Design and Installation:
· Barrier Continuity: Ensure that the moisture barrier is installed continuously beneath the slab, extending to slab edges and sealing all penetrations (e.g., plumbing, electrical).
· Overlap and Sealing: Overlap the barrier seams by at least 150 mm, ensuring all joints are sealed with butyl rubber or polyurethane-based sealants to maintain continuity.
· Edge Protection: Install additional moisture-resistant materials around slab edges and footings, ensuring moisture does not penetrate through vulnerable areas.
Verification and Compliance:
· Expert Review: Engage a building consultant or moisture control expert to verify the design and installation of the moisture barrier, ensuring compliance with AS 2870, AS 3740, and AS 3660.1.
· Ongoing Inspections: Perform regular inspections during and after construction to ensure the moisture barrier’s integrity and proper installation, addressing any potential damage.
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	Concrete and reinforcement
	There was no Concrete and reinforcement required for this project but please see below requirements:
NCC Performance Requirements:
· B1.2 – Structural Safety: Concrete must be designed and constructed to safely support the loads applied to the structure, ensuring stability and performance over time.
· B1.3 – Durability: Concrete must be durable to withstand environmental conditions (e.g., moisture, temperature variations, chemical exposure), and remain structurally sound throughout its lifespan.
Australian Standards:
· AS 3600 – Concrete Structures:
· Provides comprehensive guidelines for the design and construction of concrete structures, including mix design, curing, and reinforcement requirements.
· Section 2 specifies concrete strength, which must comply with minimum compressive strength based on structural load requirements (typically 25 MPa or higher).
· Section 5 includes guidelines for exposure classifications (e.g., Mild, Moderate, Severe) based on the environmental conditions to which the concrete will be exposed.
· AS 1379 – Specification and Supply of Concrete:
· This standard provides requirements for the quality and properties of concrete supplied for construction, including mix ratios, workability, and curing processes.
· Concrete should meet the specified grade, typically 20 MPa, 25 MPa, or higher for structural elements.
2. Reinforcement Requirements
NCC Performance Requirements:
· B1.2 – Structural Safety: Reinforcement must be designed and installed to provide the necessary strength and durability to prevent failure under applied loads.
· B1.3 – Durability: Reinforcement should be protected from corrosion and other environmental factors that could degrade its performance over time.
Australian Standards:
· AS 3600 – Concrete Structures:
· Section 4 provides specific requirements for the type and grade of steel reinforcement. Commonly used reinforcement includes deformed steel bars (e.g., Grade 500N steel).
· Section 6 outlines the spacing, cover, and diameter of reinforcement required for various structural elements, including slabs, beams, and columns.
· Reinforcement should be positioned to maintain appropriate concrete cover (e.g., typically 25 mm for external elements exposed to weather and 40 mm for highly corrosive environments).
· Bar Splicing and Lapping: Reinforcement bars must overlap a specific distance or use mechanical couplers to ensure continuity and strength.
· AS/NZS 4671 – Steel Reinforcing Materials:
· Provides the requirements for steel reinforcing bars and mesh used in concrete structures, including minimum tensile strength and deformity specifications for improved bonding with concrete.
3. Durability and Exposure Classifications
Exposure Classification:
Concrete needs to be designed for specific environmental conditions, as outlined in AS 3600. This includes:
· Mild Exposure (e.g., indoor environments with no moisture): Concrete designed for low corrosion risk.
· Moderate Exposure (e.g., external slabs with moderate moisture exposure): Requires additional protection, such as waterproofing or sealants.
· Severe Exposure (e.g., coastal or high-moisture areas): Concrete with high durability requirements, often using corrosion-resistant reinforcement and chemical additives in the mix.
4. Concrete Mix Design
AS 3600 – Concrete Structures:
· Specifies guidelines for designing concrete mixes, including the cement content, aggregate type, and water-to-cement ratio to achieve the required performance for structural elements.
· Concrete mixes should be designed for specific compressive strength and durability requirements based on the type of construction and environmental exposure conditions.
5. Concrete Curing
AS 3600 – Concrete Structures:
· Concrete must be properly cured to ensure the hydration process is completed, ensuring the concrete attains the specified strength. Curing methods include:
· Water curing: Keeping the concrete surface moist for an extended period.
· Curing compounds: Applied to the surface to retain moisture.
· Covering with wet burlap: In hot or dry conditions, this helps retain moisture for optimal curing.

	Site-Specific Assessment:
· Exposure Classification: Conduct an assessment of the site’s environmental conditions (e.g., coastal, high moisture) to determine the appropriate exposure classification (Mild, Moderate, or Severe).
· Concrete Mix Design: Based on exposure classification, select the appropriate concrete mix design that meets the required compressive strength (e.g., 25 MPa, 30 MPa) and durability criteria outlined in AS 3600.
Reinforcement Selection:
· Choose Grade 500N deformed steel reinforcement in compliance with AS 3600 for adequate strength and bond with concrete.
· Determine appropriate reinforcement cover (typically 25 mm for external elements) based on environmental conditions.
· Ensure bar spacing and lap lengths meet the requirements of AS 3600 and AS/NZS 4671.
Concrete Placement and Curing:
· Ensure that concrete is placed and compacted to avoid voids and ensure uniform distribution around the reinforcement.
· Use proper curing techniques such as water curing, curing compounds, or wet burlap to maintain moisture and ensure concrete attains the specified strength.
Quality Assurance and Verification:
· Perform regular inspections and concrete testing (e.g., slump test, compression test) to ensure compliance with the specified mix design and strength.
· Engage a qualified structural engineer to review concrete mix design, reinforcement layout, and placement to verify compliance with AS 3600 and AS 1379.


	Materials
	There was no Concrete and reinforcement required for this project but please see below requirements:
1. Concrete Materials
Cement:
· Standard: AS 1379 – Specification and Supply of Concrete
· Type: Use Portland cement (ordinary or blended) in concrete mixes. The cement must meet the specified grade and type according to exposure conditions and required strength.
· Properties: The cement must be free from contaminants and should have adequate compressive strength and workability.
Aggregates:
· Standard: AS 2758.1 – Aggregates and Rock for Engineering Purposes
· Type: Coarse and fine aggregates should be clean, durable, and suitable for the intended concrete mix.
· Size: Coarse aggregates should typically be between 10 mm and 20 mm, while fine aggregates must comply with grading limits specified in the standard.
· Durability: Aggregates must have low levels of impurities like clay, silt, and organic material to prevent early degradation of concrete.
Water:
· Standard: AS 1379 – Specification and Supply of Concrete
· Quality: Water used in the concrete mix must be potable and free from substances that could negatively affect the strength or durability of concrete (e.g., salts, oils, and acids).
Admixtures:
· Standard: AS 1478 – Chemical Admixtures for Concrete
· Types: Admixtures, such as plasticisers, accelerators, and retarders, may be used to modify the properties of the concrete mix (e.g., workability, setting time, or durability).
· Compatibility: Ensure admixtures are compatible with the cement and aggregates to avoid any negative impacts on concrete performance.
2. Reinforcement Materials
Steel Reinforcement:
· Standard: AS/NZS 4671 – Steel Reinforcing Materials
· Grade: Use Grade 500N deformed steel bars for reinforcing concrete. These bars are commonly used for their high tensile strength and ability to bond effectively with concrete.
· Type: Reinforcement can also include steel mesh (e.g., SL72 mesh) for slab reinforcement in low-stress applications.
· Properties: Reinforcing bars must be free from defects like rust, scale, or other contaminants that could compromise the bond between steel and concrete.
Reinforcement Coating:
· Standard: AS 3600 – Concrete Structures
· Type: Reinforcement exposed to aggressive environmental conditions (e.g., coastal areas) may require additional protection, such as galvanized steel or epoxy-coated reinforcement to prevent corrosion.
Welding and Coupling:
· Standard: AS 3600 – Concrete Structures
· Type: Reinforcement bars can be welded or coupled to maintain continuity, with specified methods for splicing bars, ensuring proper bonding and strength.
· Materials: Mechanical couplers are used in place of lapped splices where required to meet tensile strength requirements.
3. Concrete Mix Design Materials
Mix Proportions:
· Standard: AS 3600 – Concrete Structures
· Concrete must be proportioned to meet the required compressive strength (e.g., 25 MPa, 30 MPa) and durability requirements based on the exposure conditions (mild, moderate, or severe).
· Mix ratios should be adjusted for the water-to-cement ratio, aggregate grading, and cement content to achieve the required performance.
Waterproofing and Durability Additives:
· Standard: AS 3600 – Concrete Structures
· In severe exposure conditions (e.g., marine environments), use appropriate waterproofing additives or corrosion inhibitors in the concrete mix to enhance its durability and prevent moisture ingress and corrosion of the reinforcement.
4. Curing Materials
Curing Compounds:
· Standard: AS 3600 – Concrete Structures
· Use curing compounds such as liquid membrane-forming curing agents to maintain moisture in the concrete and ensure proper curing. These compounds must meet performance standards for ensuring the concrete achieves its required strength.
Curing Methods:
· Standard: AS 3600 – Concrete Structures
· Water curing (keeping the concrete moist) and wet burlap can be used to ensure proper hydration during the curing period, particularly in hot or dry conditions.

	Compliant Performance Solution for Concrete and Reinforcement
1. Site-Specific Evaluation:
· Assess the environmental exposure conditions (e.g., marine, high moisture) at the project site to determine the correct exposure class (Mild, Moderate, or Severe).
· Conduct geotechnical investigations to ensure the soil conditions (e.g., moisture levels, aggressive chemicals) are considered in the concrete mix design.
2. Concrete Mix Design:
· Select a concrete mix that meets the required compressive strength (e.g., 25 MPa, 30 MPa) and durability based on the exposure class determined in the site evaluation.
· For severe environments (e.g., coastal), include corrosion inhibitors and use waterproofing agents in the mix to protect the reinforcement and prevent moisture ingress.
· Ensure the water-to-cement ratio and aggregate grading are optimised to meet AS 3600 and AS 1379 standards.
3. Reinforcement Material Selection:
· Use Grade 500N deformed steel bars as specified in AS/NZS 4671 for structural reinforcement.
· In areas exposed to corrosive environments, use epoxy-coated or galvanized reinforcement to protect against rust and deterioration.
· Ensure proper cover (typically 25 mm for external elements) and spacing of reinforcement bars, with appropriate lap lengths and couplers for continuity.
4. Placement and Curing:
· Ensure concrete is placed, compacted, and finished to prevent voids and ensure proper bonding with reinforcement.
· Implement appropriate curing methods (e.g., water curing, curing compounds, or wet burlap) to maintain moisture during the curing process and ensure that the concrete reaches the specified strength.
5. Quality Assurance and Testing:
· Regularly conduct slump tests, compression tests, and aggregate testing to ensure that the concrete meets mix design specifications and quality standards.
· Engage a qualified structural engineer to verify reinforcement placement and concrete quality.
6. Monitoring and Inspection:
· Conduct visual inspections during construction to ensure the proper handling and placement of reinforcement and concrete.
· Perform final inspections after curing to confirm that the concrete has attained the required strength and is free of defects.
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	Masonry
	NCC / Australian Standards requirements
	Compliant Performance solution

	Masonry
	There was no Masonry required for this project but please see below requirements:
Structural Safety:
· B1.2 – Structural Safety: Masonry must be designed and constructed to safely support the applied loads, ensuring the stability and strength of the structure. This includes ensuring that masonry walls can bear loads without failure.
Durability:
· B1.3 – Durability: Masonry materials must be durable enough to resist environmental degradation over time. This includes resistance to moisture, temperature variations, and chemical exposure.
Fire Safety:
· C1.1 – Fire Safety: Masonry walls and other elements must meet the fire-resistance requirements of the building, ensuring adequate protection in the event of a fire.
Weatherproofing:
· F4.1 – Weatherproofing: Masonry must be constructed to prevent water ingress, which can lead to damage and deterioration of the structure.
Australian Standards for Masonry Materials
Masonry Units:
· AS 3700 – Masonry Structures:
· Specifies the design and construction requirements for masonry units such as clay bricks, concrete blocks, and stone.
· Defines the minimum compressive strength for masonry units based on their intended use (e.g., N5 for general-purpose brickwork).
· Provides requirements for unit dimensions, tolerances, and surface finishes to ensure uniformity and quality.
· AS 4455 – Masonry Units:
· Covers concrete masonry units and their requirements for strength and durability.
· Specifies density, compressive strength, and water absorption limits for concrete blocks to ensure that they perform adequately under load and exposure conditions.
Mortar:
· AS 3700 – Masonry Structures:
· Specifies the composition and strength requirements for mortar used in masonry construction.
· Mortar should meet the following classifications based on strength and type of masonry unit:
· Type M: High-strength mortar for heavy-duty applications.
· Type N: Normal-strength mortar for general use.
· Type S: Intermediate-strength mortar for medium-duty applications.
· Mortar must be mixed to the correct proportions, typically consisting of lime, cement, and sand, with additives as needed for performance enhancement.
Reinforcement:
· AS 3700 – Masonry Structures:
· Masonry walls may require reinforcement (e.g., steel bars, mesh) to improve strength and control cracking.
· Reinforcement cover should meet the required standards (typically 25 mm) to prevent corrosion.
· The spacing, diameter, and placement of reinforcement must comply with the design specifications to ensure the structural integrity of the masonry.
Construction Requirements for Masonry
Wall Construction:
· AS 3700 – Masonry Structures:
· Walls must be constructed to ensure verticality, plumbness, and alignment. Proper joint thickness is also essential for maintaining the strength of the masonry.
· Mortar joints must be filled completely and evenly to ensure adequate bonding between units and prevent water ingress.
Weatherproofing and Damp-Proofing:
· AS 3700 – Masonry Structures:
· Masonry walls must include provisions to prevent moisture ingress. This can include damp-proof courses (DPC), flashings, and sealants.
· Special consideration must be given to external walls to ensure they are sealed from weather and environmental exposure.
· Cavity walls are often recommended for external walls to allow moisture to drain away from the building.
Bonding and Laying:
· AS 3700 – Masonry Structures:
· Masonry units should be laid in a pattern that provides the required strength and stability for the structure. This often includes running bonds, stack bonds, or other approved bonding techniques.
· Ensure that the units are laid with sufficient header and stretcher courses to maintain the structural integrity of the wall.
Curing:
· AS 3700 – Masonry Structures:
· New masonry work should be cured properly to ensure that the mortar achieves the necessary strength. This can involve keeping the masonry damp for several days after construction, particularly in dry conditions.
· Curing compounds may also be used to ensure adequate hydration of the mortar.

	Site-Specific Evaluation:
· Conduct an assessment of the site's environmental conditions (e.g., moisture levels, exposure class) to determine the correct type of masonry units and mortar needed for the project.
· The site’s climate (e.g., coastal or dry regions) will influence material choice, such as using water-resistant mortar or epoxy-coated reinforcement for enhanced durability in severe conditions.
Masonry Unit and Mortar Selection:
· Select masonry units (e.g., clay bricks, concrete blocks) that meet the required compressive strength and durability as specified in AS 3700 and AS 4455. These must be appropriate for the exposure class (e.g., N5 for general-purpose brickwork or F2 for severe environments).
· Choose mortar with the right strength classification (e.g., Type N for general use or Type M for high-strength applications) to meet the project’s load bearing and durability requirements.
Reinforcement and Bonding:
· Design and position reinforcement (steel bars, mesh) according to the structural requirements to improve the strength and crack control of masonry walls. Ensure proper cover (typically 25 mm) to prevent corrosion.
· Follow the correct bonding pattern (e.g., running bond or stack bond) to maintain wall integrity, as specified in AS 3700.
Weatherproofing and Moisture Protection:
· Include appropriate weatherproofing measures like damp-proof courses (DPC), flashings, and sealants to prevent water ingress. These should be installed as per the specifications in AS 3700 and AS 4773 for external masonry.
· For external walls, consider using cavity walls or water-resistant mortar to enhance moisture control.
Construction and Curing:
· During construction, ensure verticality and plumbness are maintained for all masonry walls. Proper mortar joint thickness and full joint filling must be adhered to for optimal bonding.
· Implement curing procedures (e.g., water curing, wet burlap) to allow the mortar to achieve its specified strength, especially in hot or dry weather conditions.
Quality Assurance and Testing:
· Regularly perform compressive strength tests on masonry units and mortar to ensure compliance with the required standards.
· Conduct inspections during construction to confirm the correct placement of units, mortar, and reinforcement, as well as adherence to waterproofing measures.
Performance Verification:
· Where required, engage a qualified structural engineer to verify the design, material selection, and construction methods, ensuring that the masonry structure will perform in accordance with the NCC and Australian Standards.


	Moisture Barrier
	1. NCC Requirements
Performance Requirements:
· B1.3 – Durability: Materials used in masonry must be durable enough to withstand environmental conditions, including moisture. The masonry structure must be designed and built to resist moisture ingress that could compromise the integrity of the structure.
· F4.1 – Weatherproofing: Masonry structures must be constructed to prevent water ingress through walls, foundations, and roofs, ensuring that moisture does not damage the building’s internal structure.
· Section 3 – Damp-Proofing: The NCC outlines the need for damp-proofing systems such as damp-proof courses (DPC) and flashings in specific locations (e.g., at foundation levels) to prevent moisture from rising through the masonry.

AS 3700 – Masonry Structures
· Clause 3.4 – Damp-Proof Course (DPC):
· A DPC must be installed at the junction between the wall and the foundation to prevent moisture from rising through the masonry. It must be impermeable to water and installed at an adequate height (typically above 150 mm above the ground level).
· The material used for the DPC must comply with the required standards for strength and resistance to moisture. Common materials include bituminous membranes, plastic sheets, or mortar-based DPC.
· Clause 3.5 – Flashing:
· Flashing must be installed in appropriate locations to direct water away from masonry elements and prevent water ingress at junctions, such as around windows, doors, or parapet walls.
· Flashing must be made of durable, water-resistant materials such as galvanized steel, aluminium, or polymer-based flashing systems.
· Clause 4.3 – Cavity Walls:
· Cavity walls are often used as a moisture barrier system in masonry construction. The cavity between the two layers of masonry allows water that penetrates the outer leaf to drain away, reducing the risk of moisture damaging the inner leaf.
· The cavity should be kept clear and wide enough (typically at least 50 mm) to allow for effective drainage.
AS 4773 – Masonry in Small Buildings
· Clause 2.7 – Damp-Proofing and Weatherproofing:
· DPC should be incorporated at the base of masonry walls in small buildings, similar to the guidelines in AS 3700. The height of the DPC and its material selection should be suitable for the building’s location and exposure conditions.
· Clause 3.2 – Moisture Control:
· The standard provides requirements for moisture control in masonry, emphasising the need for waterproofing treatments and the use of effective moisture barriers in locations where water exposure is high, such as near foundations and basements.

	Site-Specific Evaluation:
· Assess the environmental conditions (e.g., site exposure class, moisture levels, ground conditions) to determine the appropriate moisture barrier solution. For example, coastal or high-moisture environments may require more robust waterproofing systems, such as epoxy-coated DPC or polyethylene sheets.
Damp-Proof Course (DPC):
· Install a continuous DPC at the base of masonry walls, typically 150 mm above ground level, using bituminous membranes, polyethylene sheets, or mortar-based DPC.
· Ensure that the DPC is impermeable to water and is properly integrated into the foundation to prevent rising damp. Overlap the DPC at corners and junctions to create a continuous barrier.
Flashing:
· Install flashing at junctions around windows, doors, and other openings to direct water away from the building. Flashing materials such as galvanized steel, aluminium, or polymer-based flashing should be used, ensuring durability and effective water diversion.
· Flashing should be integrated into the masonry to ensure it functions effectively in preventing water penetration at vulnerable areas.
Cavity Wall Construction:
· Consider the use of cavity walls for external masonry to create a barrier that allows moisture to drain away from the inner layer. The cavity should be at least 50 mm wide to effectively manage water that penetrates the outer leaf.
· Ensure that the cavity is clear of debris and properly ventilated to allow water to exit through weep holes or drainage paths.
Waterproofing and Sealants:
· Apply additional waterproofing treatments to the exterior of masonry walls in high-exposure areas. This could include the use of waterproofing membranes, sealants, or water-repellent treatments to further protect against moisture ingress.



	Materials
	Damp-Proof Course (DPC) Materials
a. Bituminous Membranes:
· AS 3700 – Masonry Structures specifies bituminous membranes as a durable material for DPC installation.
· These materials are impermeable to water and are typically used for waterproofing at the foundation level, preventing rising damp from entering the masonry.
· Specifications: Bituminous membranes must meet the required thickness and adhesion to ensure longevity and waterproofing effectiveness.
b. Polyethylene Sheets:
· AS 3700 allows for the use of polyethylene sheeting as an alternative DPC material.
· It is flexible, easy to install, and resistant to water penetration, making it suitable for a wide range of masonry applications.
· Specifications: The material should be at least 0.2 mm thick and have excellent resistance to chemical degradation.
c. Mortar-Based DPCs:
· Mortar-based DPCs are made from lime, cement, and sand, and they are applied directly to masonry to prevent moisture from rising.
· AS 3700 requires these DPCs to be properly mixed and applied in the correct proportions to ensure effective moisture resistance.
· Specifications: Mortar DPCs should be mixed to the correct strength and consistency to maintain water impermeability over time.
Flashing Materials
a. Galvanized Steel:
· AS 3700 specifies galvanized steel as an approved material for flashing in masonry. It is corrosion-resistant and durable, making it suitable for use in areas subject to moisture exposure.
· Specifications: The thickness of the galvanized steel should meet the minimum requirements to ensure that it can resist corrosion over time and maintain its integrity as a water diversion system.
b. Aluminium:
· AS 3700 allows for aluminium flashing, particularly in areas where weight and flexibility are important. Aluminium provides effective resistance to corrosion and is commonly used in external wall details.
· Specifications: The flashing should be at least 0.5 mm thick to ensure strength and resistance to environmental elements.
c. Polymer-Based Flashing Systems:
· AS 4773 allows for the use of polymer-based flashing systems which are more flexible and easier to install compared to traditional materials.
· Specifications: The polymer flashing should be UV-stable and resistant to both water and chemical degradation, ensuring long-term performance in masonry application
Cavity Wall Construction Materials
a. Concrete Blockwork:
· Concrete blocks used in cavity walls should comply with AS 3700 and AS 4455.
· These materials are resistant to moisture penetration and provide a durable, load-bearing structure.
· Specifications: Concrete blocks should have low water absorption and adequate compressive strength to prevent damage from water ingress.
b. Clay Brickwork:
· AS 3700 allows the use of clay bricks for cavity wall construction. They must have a low water absorption rate to reduce moisture transmission through the wall.
· Specifications: Clay bricks must meet the strength and durability requirements set out in AS 3700, ensuring they perform effectively in cavity walls.
4. Waterproofing and Sealant Materials
a. Liquid Waterproofing Membranes:
· AS 4858 – Wet Area Membranes specifies the use of liquid-applied waterproofing membranes for additional moisture protection on masonry surfaces.
· These membranes provide a seamless, continuous layer of protection against moisture infiltration.
· Specifications: The membrane should meet thickness and performance criteria, including UV resistance and flexibility.
b. Water-Repellent Sealants:
· AS 3700 permits the use of water-repellent sealants on the surface of masonry to prevent water absorption. These are often used as an additional moisture protection layer in areas of high moisture exposure.
· Specifications: Sealants must be breathable to allow moisture to evaporate from within the masonry while preventing external water from entering.


	Site Assessment:
· Conduct a detailed assessment of the site's environmental conditions (e.g., moisture levels, ground type, exposure to weather) to determine the best materials for moisture control in masonry. If the site is located in a high-moisture or coastal area, select materials that offer enhanced resistance to water penetration.
Damp-Proof Course (DPC):
· Install a continuous damp-proof course (DPC) at the base of masonry walls, using materials such as bituminous membranes, polyethylene sheeting, or mortar-based DPCs. The DPC must be placed at least 150 mm above ground level to prevent rising damp and ensure long-term moisture protection.
· Ensure the DPC is fully integrated with the foundation and overlaps at junctions and corners to form a continuous moisture barrier.
Flashing Installation:
· Install flashing at critical junctions, including around windows, doors, and parapets, to direct water away from masonry surfaces. Use durable flashing materials such as galvanized steel, aluminium, or polymer-based flashing systems to ensure longevity and effective water diversion.
· Ensure flashing is properly integrated with the DPC to form a continuous moisture barrier, and that it is installed to create an adequate slope for water to be diverted away.
Cavity Wall Construction:
· For external masonry, construct cavity walls with a minimum width of 50 mm to allow for effective drainage of water that may penetrate the outer layer. Ensure the cavity is kept clear of debris and is equipped with weep holes at the base to allow moisture to exit the cavity.
· Use water-resistant bricks or concrete blocks for the outer leaf of the cavity wall to prevent water penetration into the inner leaf.
Waterproofing and Sealant Application:
· Apply a liquid waterproofing membrane to the exterior of masonry surfaces in high-exposure areas. This membrane should be seamless, flexible, and UV-resistant to provide effective moisture protection.
· Use water-repellent sealants on the masonry surface to further protect against water ingress while allowing the masonry to breathe. This should be particularly applied in areas of high moisture exposure, such as around ground-level walls or basements.
Quality Control and Inspection:
· Regularly inspect the installation of DPCs, flashings, and cavity walls during construction to ensure compliance with design specifications and NCC requirements.
· Perform post-construction water penetration tests to verify the effectiveness of the moisture barrier systems and confirm that no water ingress occurs.
Performance Verification:
· Engage a structural engineer or moisture control expert to verify that all moisture protection systems are installed according to the NCC and Australian Standards. This verification will ensure that the building meets the required performance standards for moisture control and durability.


	Framing/Structure

	Framing/Structure
	NCC / Australian Standards requirements
	Compliant Performance solution

	Framing
	NCC Requirements for Framing
a. Structural Performance (Part B1 – Structure):
· The framing system must be designed to ensure the structural stability of the building, capable of resisting loads such as dead loads, live loads, wind, and seismic forces, as outlined in NCC B1.
· B1.2 – Design for Stability: The framing must be able to withstand dead loads (e.g., weight of the structure itself) and live loads (e.g., occupants, furniture).
· B1.3 – Durability: The materials used in framing must be durable and appropriate for the environmental exposure conditions (e.g., coastal areas, areas prone to termites).
b. Fire Safety (Part C – Fire Safety):
· C1.1 – Fire Resistance of Building Elements: Framing must comply with fire resistance ratings as set out in the NCC C1.1, which specifies the fire-resistance levels (FRLs) for structural elements.
· The framing must be designed and constructed to provide fire separation between different parts of the building, particularly between units in multi-residential or commercial buildings.
c. Weatherproofing (Part F – Health and Amenity):
· F4.1 – Weatherproofing: The framing system must ensure adequate protection against the elements, including water and wind penetration, to prevent moisture damage and maintain thermal comfort.
· Framing systems must be integrated with moisture barriers, such as damp-proof courses (DPCs) and flashing, to prevent water ingress.

2. Australian Standards Requirements for Framing
AS 1684 – Residential Timber Framed Construction:
· This standard outlines the requirements for timber framing in residential buildings. It provides guidelines on the design, material selection, and construction methods for timber framing, ensuring that it can withstand environmental loads and resist degradation.
· Clause 2.2 – Materials: Specifies that timber framing must be structurally graded and treated for the relevant environmental exposure (e.g., termite treatment, moisture resistance).
· Clause 3.2 – Design of Frames: Framing must be designed to withstand appropriate dead and live loads as specified in the standard.
AS 4100 – Steel Structures:
· For steel framing systems, AS 4100 provides guidelines on the design and construction of steel frames to ensure structural integrity and safety under different loading conditions.
· Clause 3.5 – Durability and Material Selection: Steel framing materials must be selected based on their corrosion resistance and durability in the building’s environmental exposure zone.
AS 3959 – Construction of Buildings in Bushfire-Prone Areas:
· For buildings in bushfire-prone areas, framing systems must comply with AS 3959 to reduce the risk of fire spread.
· This includes using fire-resistant timber, steel, or composite framing materials and implementing fire-resistant measures such as fire-resistant cladding and fire barriers in the framing system.

	Site and Material Evaluation:
· Perform an on-site assessment to determine the environmental conditions, such as wind speed, seismic activity, and exposure to moisture or termites. Based on this, select appropriate framing materials (e.g., timber, steel, or composite) that are suitable for the specific conditions.
· Ensure the material grades and treatments comply with NCC and Australian Standards. For instance, select treated timber for termite resistance or corrosion-resistant steel for framing in coastal areas.
Timber Framing:
· Use timber framing that complies with AS 1684 for residential timber framing construction. This includes ensuring that timber is structurally graded, treated for environmental conditions (e.g., termite risk, moisture), and properly dried to prevent warping.
· Install a continuous damp-proof course (DPC) between the timber framing and the foundation to prevent moisture ingress from the ground. This is essential in high-humidity or coastal areas.
Steel Framing:
· For steel framing, follow AS 4100, which ensures that the steel components are appropriately designed to handle the required loads and have sufficient corrosion resistance for the environmental exposure conditions.
· Ensure fire resistance ratings (FRLs) are met by either using fireproof coatings or selecting fire-resistant steel materials for framing in areas with high fire risk.
Design for Structural Loads:
· Ensure that the framing design accounts for dead loads, live loads, wind loads, and seismic forces, in compliance with NCC B1 and AS 1170.
· The framing layout should distribute loads effectively to prevent structural failure. For high-wind areas, additional bracing or reinforcement may be required to meet NCC requirements.
Weatherproofing and Moisture Control:
· Integrate moisture barriers such as DPCs, flashing, and waterproof membranes within the framing to prevent water ingress and protect the timber or steel from moisture-related damage.
· Ensure that all junctions, particularly around windows, doors, and openings, are properly sealed and flashed to ensure water does not penetrate the framing structure.
Fire Resistance:
· For multi-residential or commercial buildings, design the framing system to meet the required fire resistance levels (FRLs) as per NCC C1.1. This may involve using fire-resistant materials for the framing or applying fireproof coatings to structural timber or steel components.
· Integrate fire stops, intumescent materials, and fire-rated barriers at critical points in the framing to prevent the spread of fire.
Quality Control and Inspection:
· During installation, ensure continuous inspection to verify that the framing is installed according to the design and complies with NCC and Australian Standards.
· Ensure that all fastenings, connections, and junctions are properly secured and that any bracing or reinforcement is installed where required to meet load and safety requirements.
Verification and Testing:
· Once the framing is complete, engage a structural engineer or qualified inspector to verify that all framing components comply with the NCC and Australian Standards.
· Perform load testing or structural checks to ensure that the framing can safely support the design loads.


	Materials
	1. Timber Framing
AS 1684 – Residential Timber Framed Construction:
· Grade and Treatment: Timber must be structurally graded and treated for the relevant environmental exposure to prevent issues such as termite attack and decay.
· For areas with high moisture or termite risk, timber should be treated with a preservative and meet the requirements of AS 1604 (e.g., for termite protection).
· For fire resistance, timber must comply with fire safety regulations as per the NCC and AS 3959 in bushfire-prone areas.
· Moisture Content: Timber used for framing should have a moisture content of no more than 19% to avoid shrinkage or warping post-installation.
a. Common Timber Species:
· Treated Pine: Commonly used for framing, requires treatment for termite resistance and decay prevention.
· Hardwoods: Used in structural applications requiring higher strength, particularly for load-bearing walls.
· Engineered Timber Products: Such as LVL (Laminated Veneer Lumber) and glulam beams are also acceptable under AS 1720.
2. Steel Framing
AS 4100 – Steel Structures:
· Steel framing materials must meet the structural requirements for the relevant building classification and environmental exposure conditions. This includes the corrosion resistance of the material.
· Mild Steel: Suitable for general framing use, but it must be treated for corrosion protection in areas of high exposure (e.g., coastal regions).
· Galvanized Steel: For improved durability and corrosion resistance, especially in areas with high humidity or coastal conditions.
· Pre-painted Steel: May be used in areas with minimal exposure to corrosive elements.

Steel Framing Specifications:
· Galvanized Steel framing members must have a coating of at least Z275 (275 grams per square meter of zinc) as per AS 1397 to ensure corrosion protection.
· Fire-resistant Coatings: Steel framing elements exposed to high fire risk should be coated with fire-resistant materials or treated to meet the fire resistance levels (FRLs) required by the NCC.

3. Composite Framing (Timber-Steel Systems)
Composite framing materials, such as timber-steel systems, are allowed by the NCC and Australian Standards. These systems combine the best of both materials, typically using timber for the bulk of the structure and steel for reinforcement or specific load-bearing elements.
· Design Criteria: Composite systems must adhere to the requirements of AS 1684 (for timber) and AS 4100 (for steel).
· Durability: Ensure that the steel elements are treated for corrosion resistance, and the timber is treated as per the environmental conditions (e.g., termite treatment for timber).

	Timber Framing Materials:
· Selection of Timber: Use structurally graded timber such as Treated Pine or hardwoods for load-bearing walls and structural elements. Timber must be treated in accordance with AS 1604 for termite protection and decay resistance.
· Moisture Content: Ensure timber has a moisture content not exceeding 19% to prevent warping and shrinkage during installation.
· Durability: In areas of high moisture or termite risk, use timber that is specifically treated for durability under AS 1684 and meet the treatment requirements under AS 1604.
Steel Framing Materials:
· Corrosion Resistance: Use galvanized steel with a minimum Z275 coating, as specified in AS 1397, for framing exposed to moisture or corrosive environments (e.g., coastal areas).
· Fire Resistance: Steel framing must be treated with fire-resistant coatings or use fire-resistant steel for structural elements that require fire resistance levels (FRLs) as per NCC C1.1.
· Connection Quality: Steel framing elements must be connected using high-quality corrosion-resistant fasteners to ensure stability and long-term durability.
Engineered Wood Products:
· LVL and Glulam Beams: Use LVL (Laminated Veneer Lumber) and glulam beams for areas requiring greater strength, ensuring compliance with AS 1720 for engineered timber products.
· Fire Resistance: If needed, apply fire-resistant treatments to engineered wood products to meet required FRLs in bushfire-prone areas, according to AS 3959.
Composite Framing:
· Timber-Steel Composite Systems: In buildings with composite framing systems, the design must adhere to both AS 1684 (for timber) and AS 4100 (for steel) to ensure compatibility and structural performance. Select steel and timber components based on environmental exposure conditions.
Fasteners and Fixings:
· Selection of Fasteners: Use stainless steel or galvanized fasteners that meet the strength and durability requirements of AS 1684 for timber framing and AS 4100 for steel framing. This ensures the structural integrity of the frame against environmental factors like corrosion.
· Correct Fixing: Ensure that all fixings and brackets comply with the specifications for load bearing and fire resistance according to the relevant standards.
Weatherproofing:
· Moisture Barrier Integration: Incorporate damp-proof courses (DPCs), flashing, and waterproof membranes to ensure the framing is protected from moisture ingress, particularly in areas prone to heavy rain or moisture.
· Sealing and Flashing: Ensure that all junctions, particularly around openings (windows, doors, etc.), are sealed with proper flashing to prevent water infiltration.
Inspection and Quality Control:
· Regular Inspections: During installation, regularly inspect framing materials and construction practices to ensure compliance with the design specifications and the requirements of the NCC and Australian Standards.
· Post-Construction Verification: After installation, engage a qualified professional to verify that the framing system meets the NCC and Australian Standards for structural integrity, moisture protection, and fire safety.
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	Roof and wall cladding
	Compliance with the NCC – National Construction Code
· Part 3.5 – Roof Cladding:
· The NCC specifies that roof cladding must provide weather resistance and ensure that water does not penetrate the building’s internal spaces. Colorbond steel, being a weatherproof material, complies with these requirements.
· NCC Section 3.5.1 specifies that roof cladding must be durable and resistant to the environmental conditions in which it is located, including wind, rain, and UV radiation. Colorbond steel meets this requirement due to its corrosion-resistant coating and high durability.
· Part J – Energy Efficiency:
· The NCC Part J requires roof systems to comply with energy efficiency provisions. Colorbond offers reflective finishes designed to reduce heat absorption, helping buildings maintain internal comfort and reduce cooling costs.
· The Colorbond steel roofing options include products that are designed to meet solar reflective indices (SRI), contributing to the energy efficiency of the building.
· Part C – Structural Provisions:
· The NCC outlines that roof cladding must comply with the structural provisions to withstand wind loads, dead loads, and live loads as per local conditions. Colorbond steel roofs, when properly installed with the correct framing and fasteners, meet these structural requirements.
· The roof framing must be designed to support the Colorbond steel roof sheets, which are tested and certified to meet the required load-bearing capacities.
Compliance with Australian Standards
· AS 1397 – Steel Sheet and Strip – Hot-Dipped Zinc-Coated or Aluminium-Zinc-Coated:
· Colorbond steel is made from high-strength galvanized steel or Zincalume, complying with AS 1397. This standard specifies the requirements for hot-dipped galvanized steel or aluminium-zinc coatings, ensuring the steel is protected against corrosion and suitable for use as roof cladding.
· Zinc Coating: Colorbond’s Z275 coating ensures the steel has a corrosion-resistant layer that meets the AS 1397 specifications, offering long-term protection against rust.
· AS 1562.1 – Design and Installation of Roof and Wall Cladding:
· Colorbond steel is designed to comply with AS 1562.1, which sets out the standards for the design, installation, and performance of roof and wall cladding systems.
· This standard ensures that the cladding is installed to resist weather, including wind, rain, and thermal effects, while maintaining structural integrity.
· AS 4100 – Steel Structures:
· If Colorbond steel is used for structural framing or other load-bearing applications (such as roof trusses), it must comply with AS 4100, which governs the design and installation of steel structures to ensure safety and stability under load.
· AS 2728 – Prepainted Steel:
· The pre-painted coating on Colorbond steel must meet the requirements of AS 2728, which specifies the standards for the application of durable coatings to steel sheets. This ensures the long-lasting, fade-resistant nature of the product under varying environmental conditions.

	Structural Integrity and Load Resistance:
· Colorbond steel will be installed using the appropriate framing and support structures designed to withstand the expected dead loads, live loads, and wind loads as per the NCC Part C and AS 1562.1.
· The roof will be engineered to meet the design wind loads based on the AS/NZS 1170 standards, ensuring it can withstand local environmental conditions such as high winds and storms.
Weatherproofing and Water Resistance:
· Colorbond steel provides a durable, weather-resistant barrier that ensures no water ingress, complying with NCC 3.5. The roofing system will incorporate correct flashings, drainage systems, and gutter systems to direct water flow away from the roof and building, preventing leaks and water damage.
· The NCC Part 3.5.1 requires that roofs provide adequate weather protection, which is achieved with Colorbond steel’s non-corrosive properties, making it ideal for high-moisture environments.
Fire Resistance:
· The Colorbond steel roof will be non-combustible, meeting the requirements of AS 1530.3 for fire hazard properties. This ensures that the roof will not contribute to the spread of fire.
· If the building is located in a bushfire-prone area, Colorbond steel roofing will be selected with Bushfire Attack Level (BAL) 40 or BAL-FZ rated products to comply with AS 3959.
Energy Efficiency:
· The Colorbond steel roof will use solar reflective coatings that comply with the NCC Part J energy efficiency requirements. This will help reduce heat absorption, leading to lower cooling costs by reflecting more sunlight and reducing the urban heat island effect.
· The reflective finish will improve energy efficiency, contributing to compliance with sustainability goals.
Durability and Maintenance:
· The Zincalume or Colorbond steel coating offers high resistance to corrosion, ensuring the roof’s longevity in areas of high humidity or coastal exposure. This complies with the environmental durability requirements outlined in AS 1397 and AS 1562.1.
· The roofing material is low-maintenance and does not require frequent repairs, reducing overall lifecycle costs.
Environmental Exposure:
· For buildings near coastal or high-salt areas, Zincalume or Colorbond steel with specific corrosion-resistant coatings will be used, ensuring compliance with the requirements for materials exposed to such conditions under AS 1397 and AS 2728.
Sustainability:
· Colorbond steel is made from recyclable materials and contributes to sustainability goals, meeting the NCC and Australian Standards for environmentally friendly construction practices.


	Materials
	1. Steel Substrate (Base Material)
· Standard: AS 1397 – Steel Sheet and Strip – Hot-Dipped Zinc-Coated or Aluminium-Zinc-Coated
· Requirement: The steel used for Colorbond must be either galvanized steel (Zinc-Coated) or Aluminium-Zinc Coated to provide excellent corrosion resistance.
· Material Compliance: Zincalume Steel and Colorbond steel comply with this standard, ensuring the base steel has the necessary protective coating to withstand harsh environmental conditions.

2. Coating Systems (Colorbond Finish)
· Standard: AS 2728 – Prepainted Steel
· Requirement: The prepainted coating on the steel must meet the durability and adhesion requirements specified in AS 2728. The coating should also withstand exposure to UV light, salt, and other environmental factors.
· Material Compliance: Colorbond steel has a durable, high-performance coating that complies with AS 2728, ensuring long-lasting color retention and resistance to fading and peeling.

3. Corrosion Resistance
· Standard: AS 1397 and AS 2728
· Requirement: The coating must provide sufficient protection against corrosion for various environmental conditions, particularly for coastal areas or regions with high humidity.
· Material Compliance: The Colorbond steel has various grades, such as Zincalume or Colorbond, each designed with different corrosion-resistant coatings (e.g., Zincalume with aluminum-zinc alloy coating) to protect against corrosion in different environments.

4. Fire Resistance
· Standard: AS 1530.3 – Early Fire Hazard Properties
· Requirement: Roof cladding must be non-combustible or have a low fire hazard classification.
· Material Compliance: Colorbond steel is classified as non-combustible, complying with the AS 1530.3 standard. This ensures that it will not contribute to the spread of fire, making it suitable for Class 2 to 9 buildings and compliant with fire safety standards.

5. Structural Integrity
· Standard: AS 1562.1 – Design and Installation of Roof and Wall Cladding
· Requirement: The material must be designed to withstand the specific wind loads, dead loads, and live loads as per local conditions, ensuring safety during installation and operation.
· Material Compliance: Colorbond steel has been tested to meet the structural requirements of AS 1562.1, ensuring that it can be safely installed on buildings without compromising the structural integrity of the roof.

6. Durability in Environmental Exposure
· Standard: AS 3959 – Construction of Buildings in Bushfire-Prone Areas (if applicable)
· Requirement: Roof materials must be resistant to fire in bushfire-prone areas.
· Material Compliance: Colorbond steel products are available with Bushfire Attack Level (BAL) ratings that comply with AS 3959, ensuring they are suitable for use in areas exposed to bushfires.

7. Environmental Sustainability
· Standard: Green Building Council of Australia (GBCA)
· Requirement: Sustainable building materials contribute to energy efficiency, water conservation, and reduced environmental impact.
· Material Compliance: Colorbond steel is manufactured using recyclable materials and is energy-efficient, contributing to sustainable building practices.

	Structural Integrity and Load Resistance
· Solution:
· The Colorbond steel roof cladding will be designed and installed in accordance with AS 1562.1 to ensure it can withstand the dead loads, live loads, and wind loads typical for the region.
· The roof structure will be reinforced to meet the NCC requirements for wind load resistance based on local wind classification as per AS/NZS 1170.
· Colorbond steel cladding is specifically engineered for high durability and resistance to extreme environmental conditions, ensuring the roof remains intact and performs well even during high winds or storms.

2. Weatherproofing and Water Resistance
· Solution:
· Colorbond steel roofing will be installed with appropriate flashings and guttering systems to direct water flow away from the building, as required by NCC Part 3.5.
· The material’s corrosion-resistant coating, such as Zincalume or Colorbond, ensures that it provides an impermeable barrier against water ingress, meeting the NCC and AS 1562.1 requirements for weatherproofing.
· This solution will ensure that the roof prevents water from entering the building, protecting the structure from potential water damage.

3. Fire Resistance
· Solution:
· Colorbond steel is inherently non-combustible and will not contribute to the spread of fire. This complies with AS 1530.3, which outlines fire hazard properties for building materials.
· If the building is located in a bushfire-prone area, the roof will use Bushfire Attack Level (BAL) 40 or BAL-FZ rated Colorbond steel, complying with AS 3959 for fire safety and ensuring that the roof can withstand exposure to high temperatures and ember attack.

4. Energy Efficiency
· Solution:
· The Colorbond steel roofing will feature a solar reflective finish that meets the energy efficiency requirements of NCC Part J. This finish helps to reduce the absorption of solar heat, minimising the need for air conditioning and reducing cooling costs.
· By using Colorbond products with cooling properties, the roof contributes to the building's overall energy efficiency, ensuring compliance with sustainability objectives outlined in the NCC and Australian Standards.

5. Durability and Maintenance
· Solution:
· Colorbond steel is resistant to corrosion and requires minimal maintenance. It is designed to withstand exposure to moisture, salt, and UV radiation, ensuring it remains durable throughout the life of the building.
· This compliance with AS 1397 and AS 2728 guarantees that the Colorbond steel roofing will retain its appearance and function without frequent repair or replacement, making it a cost-effective solution.

6. Environmental Exposure
· Solution:
· For buildings in coastal or humid environments, Colorbond steel will be coated with a corrosion-resistant layer (e.g., Zincalume), designed to resist salt spray and other corrosive elements in line with AS 1397.
· This ensures the roofing system performs well in areas with high humidity or salt exposure, providing long-term durability and meeting the NCC requirements for materials exposed to such conditions.

7. Sustainability
· Solution:
· Colorbond steel is a sustainable roofing material made from recycled content and is fully recyclable at the end of its life. This contributes to the project’s environmental sustainability goals and meets the green building standards as outlined by the Green Building Council of Australia (GBCA).
· By using Colorbond steel, the project minimises its environmental footprint while contributing to energy savings through reflective coatings and longevity of materials.
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	Glazing
	Acoustic Performance Standards (AS 1276.1 and NCC Part F5)
· Standard: AS 1276.1 – Acoustics – Rating of Noise from Stationary Sources – General Principles and NCC Part F5 (Sound Transmission).
· Requirement:
· Acoustic glazing systems must meet the sound insulation requirements as per NCC Part F5. This section outlines the performance criteria for sound insulation of building elements, including windows and external glazing.
· The acoustic performance is typically measured in terms of Rw (Weighted Sound Reduction Index), with higher values indicating better sound insulation.
· For classrooms, offices, or clinical spaces, the glazing must meet specific Rw values to reduce external noise (e.g., traffic, construction noise) and internal noise (e.g., conversations, equipment noise).

2. Glass Types for Acoustic Performance
· Standard: AS 1288 – Glass in Buildings – Selection and Installation and AS 2208 – Safety Glazing Materials in Buildings.
· Requirement:
· The glazing should consist of laminated glass or double glazing. The combination of laminated glass and air gaps between layers of glass provides improved sound insulation.
· Laminated glass features an interlayer (such as PVB or EVA) that dampens sound transmission and reduces noise levels.
· Double-glazed units (DGUs) with different glass thicknesses can further enhance acoustic performance by reducing sound vibration transmission through the glazing.

3. Window Systems and Installation
· Standard: AS 2566.2 – Installation of Glazing – Part 2: Window Systems.
· Requirement:
· The glazing system must be properly sealed and installed to prevent gaps and leaks where sound could pass through. The window framing system should also be selected to improve acoustic performance, ensuring that it complements the acoustic properties of the glazing.
· The seals and weatherstripping around the windows should be high-performance to prevent sound leakage and air gaps that could compromise the glazing's acoustic effectiveness.

4. Compliance with Acoustic Performance in Design
· Standard: NCC Part F5 – Sound Transmission and Insulation.
· Requirement:
· The building must be designed to ensure that all habitable or noise-sensitive rooms (e.g., offices, meeting rooms, clinical spaces) achieve the required sound insulation performance.
· Acoustic glazing must be used in these areas, and it should comply with the required Rw ratings for different building uses as specified in NCC Part F5. The required sound reduction level will depend on the specific environment (e.g., high-traffic areas may require a higher level of soundproofing).

5. Energy Efficiency (Thermal Performance) for Acoustic Glazing
· Standard: NCC Part J – Energy Efficiency.
· Requirement:
· While the primary purpose of acoustic glazing is to reduce noise, it should also meet the thermal performance standards required by the NCC. Double-glazed or low-emissivity glass will provide thermal insulation to minimize heat loss or gain, supporting the building’s overall energy efficiency.
· Low-E coatings or gas-filled units can enhance the thermal performance of the acoustic glazing, ensuring compliance with the NCC Part J energy efficiency standards.

6. Fire Safety Compliance
· Standard: AS 1530.3 – Methods for Fire Tests on Building Materials, Components, and Structures.
· Requirement:
· Acoustic glazing must meet the required fire safety standards, particularly if used in fire-rated walls, doors, or windows.
· If the building design requires fire-rated windows in certain areas (such as near exits, fire compartments, or fire escape routes), fire-resistant glazing may need to be combined with acoustic properties.
· The acoustic glazing solution should maintain fire resistance and ensure compliance with NCC fire safety regulations.

	Acoustic Glazing System Design
· Solution:
· Laminated glass with an interlayer (such as PVB) or double-glazed units (DGUs) with varying glass thickness will be used to provide superior sound insulation. These systems will be selected to achieve the required Rw values as specified in NCC Part F5 for noise-sensitive areas such as offices, meeting rooms, and clinical spaces.
· The glazing system will consist of laminated glass to reduce sound transmission between spaces and mitigate external noise from traffic, machinery, or other disturbances.
2. Compliance with Acoustic Performance
· Solution:
· The glazing system will be tested and certified to meet the required sound reduction index (Rw) as per AS 1276.1 (Acoustic Rating of Noise from Stationary Sources). This ensures that external noise and sound transmission within the building are effectively controlled.
· The glazing system will be installed in accordance with AS 1288 (Glass in Buildings – Selection and Installation) and AS 2208 (Safety Glazing Materials in Buildings) to meet the required performance standards for both sound insulation and safety.

3. Thermal and Energy Efficiency
· Solution:
· The double-glazed units (DGUs) used will incorporate Low-E coatings or gas-filled spaces to improve thermal insulation, reducing heat transfer and contributing to the overall energy efficiency of the building in compliance with NCC Part J.
· This dual-purpose glazing system will not only meet the acoustic performance requirements but also ensure compliance with the energy efficiency regulations outlined in the NCC.

4. Fire Safety Compliance
· Solution:
· In areas requiring fire-rated glazing, fire-resistant acoustic glazing will be selected to meet AS 1530.3 (Methods for Fire Tests on Building Materials, Components, and Structures). This glazing will provide both acoustic insulation and fire protection, ensuring the building meets fire safety regulations as specified in the NCC.

5. Installation and Sealing
· Solution:
· The acoustic glazing system will be installed with high-quality seals to ensure that sound is effectively blocked. The window systems will be fitted with weatherproofing and soundproofing seals to prevent gaps and minimise noise leakage.
· The installation will be in accordance with AS 2566.2 (Installation of Glazing – Part 2: Window Systems), ensuring the system is sealed and performs as designed for acoustic isolation.


	Materials
	Laminated Glass
· Material: Laminated Glass (e.g., PVB or EVA interlayer)
· Standard: AS 1288 – Glass in Buildings – Selection and Installation, AS 2208 – Safety Glazing Materials in Buildings
· Requirement:
· Laminated glass consists of two layers of glass with a sound-dampening interlayer (e.g., Polyvinyl Butyral (PVB) or Ethylene Vinyl Acetate (EVA)), which effectively reduces sound transmission.
· The interlayer helps to absorb vibrations, enhancing the acoustic performance of the glazing system.
· Laminated glass is safety glass, complying with the NCC for areas subject to human impact.

2. Double-Glazed Units (DGUs)
· Material: Double-Glazed Units (two layers of glass with an air gap or gas-filled space between them)
· Standard: AS 1288, AS 2208
· Requirement:
· The air gap or gas-filled space between the two layers of glass provides superior sound insulation. The thickness of the glass layers may vary to further enhance sound reduction.
· Double-glazing reduces external noise and improves thermal efficiency, complying with the NCC Part J (Energy Efficiency) as well as Part F5 (Acoustic Performance).

3. Low-E Coatings (Optional)
· Material: Low-Emissivity Glass (Low-E) coatings
· Standard: AS 1288, NCC Part J – Energy Efficiency
· Requirement:
· Low-E coatings are used on glass surfaces to reduce heat transfer while maintaining visible light transmission. This enhances the thermal insulation of the glazing system and meets the energy efficiency requirements of the NCC.
· Low-E coatings are typically applied on double-glazed units to maintain high energy efficiency while ensuring effective acoustic performance.

4. Acoustic Insulation Interlayers
· Material: Acoustic Interlayers (e.g., Polyvinyl Butyral (PVB), EVA, or other sound-dampening films)
· Standard: AS 1288
· Requirement:
· The interlayer material within laminated glass units plays a crucial role in the acoustic properties of the glazing. PVB and EVA are commonly used due to their ability to dampen sound vibrations and enhance the overall sound reduction of the glazing system.
· Acoustic interlayers are used in laminated glass to improve Rw values and meet the required acoustic performance under the NCC Part F5.

5. Window Frames and Seals
· Material: High-Performance Window Frames (e.g., aluminum, uPVC, or timber), Weatherstripping and Acoustic Seals
· Standard: AS 2566.2 – Installation of Glazing – Part 2: Window Systems
· Requirement:
· The frames must be designed to provide a solid base for the acoustic glazing while preventing sound leaks through gaps or joints. Frames made of aluminum, uPVC, or timber will be selected based on their durability and performance in reducing sound transmission.
· Weatherstripping and acoustic seals are used around the perimeter of the window to ensure airtight sealing, which is essential for maintaining the acoustic integrity of the system.

6. Acoustic Sealants and Caulking
· Material: Acoustic Sealants (e.g., silicone, polyurethane, or specialised acoustic sealants)
· Standard: AS 1288, AS 2208
· Requirement:
· Acoustic sealants will be applied to all edges of the glazing to ensure there are no gaps through which sound can pass. These sealants are essential in preventing sound leakage around the window frame and improving the overall sound insulation of the system.

7. Spacer Bars for Double-Glazing
· Material: Thermal Spacer Bars (e.g., aluminium, stainless steel, or warm-edge spacer bars)
· Standard: AS 1288
· Requirement:
· Spacer bars are used to create and maintain the gap between the two layers of glass in double-glazed units. The type of spacer bar material will affect the thermal performance and sound insulation of the glazing. Warm-edge spacer bars are particularly effective in reducing heat transfer, improving both thermal and acoustic performance.

	Acoustic Glazing System
· Solution:
· Laminated glass with an acoustic interlayer (e.g., PVB or EVA) will be used for areas requiring high acoustic insulation. The laminated glass reduces sound transmission by absorbing vibrations between the layers of glass.
· Double-glazed units (DGUs) will be used for additional sound insulation, with varying thicknesses of glass and an air or gas-filled gap to enhance Rw (Sound Reduction Index) performance.
· This combination of laminated glass and double glazing will achieve the required Rw values for noise-sensitive areas such as clinical spaces, offices, and meeting rooms.

2. Thermal and Energy Efficiency
· Solution:
· The acoustic glazing system will include Low-E coatings or gas-filled double-glazed units to meet the energy efficiency requirements of the NCC Part J.
· This ensures that the glazing will provide both acoustic and thermal insulation, helping the building comply with NCC energy efficiency regulations while maintaining noise control.

3. Installation and Sealing
· Solution:
· The acoustic glazing system will be installed with high-performance weatherproofing seals and acoustic seals around the frame to prevent sound leakage.
· The frames and seals will comply with AS 2566.2 (Installation of Glazing) to ensure proper installation, maintaining the glazing’s acoustic performance and preventing sound transfer through gaps.

4. Fire Safety Compliance
· Solution:
· In areas that require fire-rated glazing, the acoustic glazing system will include fire-resistant laminated glass to meet AS 1530.3 (Methods for Fire Tests on Building Materials, Components, and Structures).
· This glazing will provide both soundproofing and fire safety, ensuring the building meets the fire resistance requirements of the NCC.
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	Fire Safety
	Fire Resistance Levels (FRL)
· Standard: NCC Volume One, Part C1 (Fire Resistance), AS 1530.4 – Fire Resistance Tests for Building Components.
· Requirement:
· Structural elements (e.g., walls, floors, columns) must have a Fire Resistance Level (FRL) determined by AS 1530.4.
· The FRL is a performance-based measure of the time that a building element can withstand exposure to fire. It is classified by the following:
· Structural adequacy: Ability to carry load during fire exposure.
· Integrity: Prevention of the passage of flames or hot gases.
· Insulation: Ability to prevent temperature rise on the unexposed face.
· Building elements must meet the required FRL based on building classification and the intended use of each space (e.g., clinical, office, or storage areas).

2. Fire-Resistant Materials
· Standard: AS 1530.3 – Methods for Fire Tests on Building Materials, Components, and Structures.
· Requirement:
· Materials used in construction (e.g., fire-resistant glazing, fire-rated doors, fire-resistant cladding) must undergo fire resistance tests to ensure they meet NCC fire safety requirements.
· Fire-rated materials must be used in areas requiring a specific FRL rating, such as fire-rated walls or ceilings in fire escape routes or between different fire compartments.

3. Smoke and Heat Ventilation
· Standard: NCC Part F4 – Smoke Hazard Management, AS 1668.1 – The Use of Ventilation and Air-conditioning in Buildings.
· Requirement:
· Smoke and heat venting systems must be installed in the building to manage the spread of smoke in the event of a fire. This is especially important in large spaces or areas that may accumulate smoke (e.g., corridors, car parks).
· Systems must be designed and installed according to AS 1668.1 to ensure the safe evacuation of occupants by removing smoke and toxic gases.
· Automatic smoke vents may be required in certain parts of the building depending on the occupancy type and building size.

4. Emergency Egress and Escape Routes
· Standard: NCC Part D – Access and Egress, AS 3745 – Planning for Emergencies in Facilities.
· Requirement:
· Emergency escape routes must be designed to ensure that occupants can safely evacuate the building in the event of a fire. This includes fire exits, stairs, and corridors that must be clearly marked and kept free of obstructions.
· The design and construction of escape routes must meet the width, lighting, and signage requirements of the NCC Part D and AS 3745 to facilitate safe evacuation during an emergency.
· Exit doors must open in the direction of escape and be capable of being easily opened without the need for a key or special knowledge.

5. Fire Detection and Alarm Systems
· Standard: NCC Part E4 – Fire Safety, AS 1670.1 – Fire Detection, Warning, Control and Intercom Systems.
· Requirement:
· The building must be equipped with a fire detection and alarm system that complies with AS 1670.1. This system includes smoke detectors, heat detectors, manual call points, and alarm devices.
· The system must be capable of notifying building occupants and emergency services of the presence of fire or smoke, ensuring timely evacuation and response.
· Fire alarms must be connected to an emergency power supply to ensure they remain functional during a power outage.

6. Fire Safety Systems Testing and Maintenance
· Standard: AS 1851 – Maintenance of Fire Protection Systems and Equipment.
· Requirement:
· Fire safety systems, including alarms, sprinklers, smoke control systems, and fire extinguishers, must be regularly tested and maintained as per AS 1851.
· Routine maintenance ensures the functionality and compliance of fire protection systems throughout the life of the building.

7. Fire Sprinkler Systems
· Standard: NCC Part E1 – Fire Fighting Equipment, AS 2118.1 – Automatic Fire Sprinkler Systems.
· Requirement:
· Fire sprinkler systems are required for certain areas of the building to suppress fires and prevent them from spreading. These systems must comply with AS 2118.1 and be installed in accordance with the requirements of the NCC.
· Sprinkler heads should be properly spaced to ensure adequate coverage and protection for all areas, particularly those with high fire risk or that are designated as high-occupancy spaces.

8. Fire Resistance for Windows and Doors
· Standard: AS 1530.4 – Fire Resistance Tests for Building Components.
· Requirement:
· Windows, doors, and glazing must be rated to the appropriate FRL to ensure they do not compromise the building's fire resistance. This includes fire-rated glazing and fire-resistant doors for areas such as fire exits, stairwells, and boundaries between fire compartments.
· In certain cases, intumescent coatings or fire-resistant frames may be required for windows and doors in fire-rated walls.

9. Fire Safety for Electrical and Mechanical Systems
· Standard: AS 3000 – Wiring Rules, AS 1668 – Ventilation Systems.
· Requirement:
· All electrical and mechanical systems must be designed, installed, and maintained to meet fire safety standards to prevent fire hazards. For example, electrical wiring and equipment must be rated for fire resistance and properly insulated to prevent ignition.
· The ventilation system must be designed to prevent the spread of smoke during a fire and ensure safe air circulation for occupants.

	Fire Resistance Levels (FRL): Structural elements (walls, floors, columns) will be constructed using fire-rated materials (e.g., concrete, steel, fire-resistant plasterboard) to achieve the required FRL based on building use and classification. Fire resistance will be tested in accordance with AS 1530.4, ensuring that each element meets the required structural adequacy, integrity, and insulation for the specified duration of exposure to fire.
Fire-Resistant Materials: Fire-resistant glazing and fire-rated doors will be installed where required, such as in stairwells, fire exits, and fire compartmentalised areas. These materials will comply with the FRL requirements in AS 1530.4. Fire-resistant materials like fire-rated plasterboard, concrete, and mineral boards will be used in walls and ceilings to prevent the spread of fire and smoke.
Smoke and Heat Ventilation: Automatic smoke vents and heat extraction systems will be incorporated to manage smoke and heat during a fire event. The system will be designed per AS 1668.1 to facilitate the removal of smoke, ensuring that occupants can safely evacuate the building. Ventilation will be integrated into the building's design to meet NCC Part F4 for smoke hazard management, ensuring compliance with smoke control requirements.
Emergency Egress and Escape Routes: Clear and accessible escape routes will be provided, including wide, unobstructed corridors and stairwells, with adequate emergency exit signage and lighting. These will comply with NCC Part D and AS 3745 for emergency planning and evacuation. Exit doors will be designed to open easily and without the need for keys, facilitating rapid evacuation. The design will meet the NCC requirements for escape routes.
Fire Detection and Alarm Systems: The building will be equipped with a fire detection and alarm system that complies with AS 1670.1, including smoke detectors, heat detectors, and manual call points. These will provide early warning of fire and enable prompt evacuation. The fire alarm system will be connected to an emergency power supply to ensure functionality during a power outage.
Fire Sprinkler Systems: Fire sprinkler systems will be installed in accordance with AS 2118.1 to suppress fires and prevent their spread in key areas, particularly in high-risk areas or large open spaces. Sprinkler heads will be strategically located to ensure adequate coverage, meeting the required NCC standards for fire suppression.
Fire Safety Testing and Maintenance: All fire protection systems, including sprinklers, alarms, and smoke control systems, will be regularly tested and maintained in compliance with AS 1851 to ensure ongoing functionality and compliance with fire safety regulations.
Fire-Resistant Windows and Doors: Fire-resistant glazing and fire-rated doors will be specified for areas requiring fire protection, such as exit routes and fire-rated walls. These materials will meet the FRL requirements and be tested according to AS 1530.4 to ensure their ability to withstand fire exposure and prevent the spread of flames.
This compliant performance solution ensures that the 9A Building project meets all necessary NCC and Australian Standards for fire safety. Through the use of fire-resistant materials, automated smoke and heat ventilation, fire detection and suppression systems, and emergency escape routes, the building will provide a safe environment for occupants and meet all relevant fire safety regulations. Regular maintenance and testing will ensure that fire protection systems remain operational throughout the building's life.
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	Access
	NCC Requirements 
Part D3 – Access for People with a Disability
This section outlines which parts of the building must be accessible and the minimum requirements for compliance.
D3.1 – General Building Access Requirements
· Class 5, 6, 7, 8, 9, and 10 buildings (your fit-out is in a Class 5/9 building – healthcare/commercial) must be accessible to and within all areas normally used by occupants.
· For fit outs, any new tenancy areas, corridors, reception, consult rooms, waiting areas, and amenities must be accessible.
D3.2 – Accessways
· Continuous accessible paths of travel must be provided from the principal entrance to all relevant spaces.
· Must include compliant ramps, landings, and handrails where changes in level occur.
D3.3 – Parts of Building to be Accessible
· Specific requirements apply to entrances, internal doorways, and corridors.
· Includes thresholds, clear door openings (min 850mm), and circulation spaces.
D3.5 – Sanitary Facilities
· Must provide at least one accessible unisex toilet facility within accessible parts of the floor.
· Includes minimum dimensions, fixture placement, and grab rail configurations.
D3.6 – Signage
· Required for accessible toilets, exits, and directional signage to accessible paths.
· Must include Braille and tactile elements in accordance with AS 1428.1 and AS 1428.4.1.
D3.7 – Hearing Augmentation
· Must be installed at any reception area, meeting rooms, or areas where public announcements or communication take place (e.g., counter loops or infrared systems).
Australian Standards 
1. AS 1428.1:2009 – Design for Access and Mobility – General Requirements for Access – New Building Work
This is the primary standard governing access for people with disabilities in new construction and fit-outs.
Key applications in this project:
· Accessible path of travel (minimum 1000 mm wide, continuous and unobstructed)
· Turning circles (1540 mm clearance for wheelchairs in key areas)
· Accessible doorways (minimum 850 mm clear opening, DDA-compliant handles)
· Fixtures, switches, and controls mounted 900–1100 mm above floor level
· Accessible sanitary facilities including unisex toilets with compliant circulation, grab rails, and fixtures
2. AS 1428.4.1:2009 – Design for Access and Mobility – Tactile Ground Surface Indicators
Required where there are changes in direction, level, or hazard.
Used for:
· Stairs, ramps, and entry points
· Wayfinding cues for vision-impaired users
· Installed with colour contrast and slip resistance
3. AS 1428.5:2010 – Communication for People Who Are Deaf or Hearing Impaired
Applies to areas such as reception or consultation zones.
This includes:
· Hearing augmentation systems (e.g., hearing loops or IR systems)
· Visual alarms or annunciators where required
4. AS/NZS 2890.6:2009 – Parking Facilities – Off-Street Parking for People with Disabilities
If accessible parking is provided as part of the tenancy’s access (even if not within the tenancy scope):
· Accessible bays (minimum 2.4 m wide with 2.4 m shared zone)
· Compliant kerb ramps, line marking, and access to continuous path of travel
5. AS 1735.12 – Lifts – Facilities for Persons with Disabilities
Applies to vertical transport (if lifts were involved in access to Level 3):
· Minimum internal dimensions suitable for a wheelchair user
· Braille and tactile buttons
· Visual and audible level indicators
· Accessible call buttons and emergency communication

	Continuous Accessible Path of Travel (CAPT):
A CAPT was provided from the principal building entry through to all public and staff areas. Where minor site constraints existed, minor deviations were resolved via compliant gradients and landings that met the performance intent of AS 1428.1:2009. Path widths exceeded the minimum 1000 mm clearance throughout.
2. Sanitary Facilities:
A fully accessible unisex toilet was provided in accordance with AS 1428.1:2009 and NCC Clause F2.4, including compliant spatial layout, grabrails, fixture placement, and emergency call buttons.
3. Hearing Augmentation:
A counter hearing loop system was installed at the reception desk, in line with Clause D3.7 and AS 1428.5. Signage indicating the availability of hearing augmentation was also provided.
4. Tactile Ground Surface Indicators (TGSI):
TGSIs were installed at internal stair locations and key decision points within the tenancy, in accordance with AS 1428.4.1. Due to aesthetic and material constraints, integrated designs were used, maintaining contrast, durability, and slip resistance.
5. Signage:
Braille and tactile signage was installed at accessible toilets and at key rooms, consistent with AS 1428.1 and NCC D3.6. Wayfinding signage used compliant mounting heights and visual contrast.
6. Lifts (if applicable):
Lift access to Level 3 complied with AS 1735.12, including door timing, controls within reach ranges, tactile buttons, and audible announcements.


	Materials
	1. Floor Finishes
· Material: Non-slip vinyl, low-pile carpet (where applicable), and tactile ground surface indicators (TGSI)
· Compliance:
· Complies with AS 1428.1 – continuous accessible path of travel with minimal threshold transitions (≤5 mm vertical, ≤10 mm bevelled)
· TGSI meets AS 1428.4.1 with required luminance contrast and slip resistance

2. Door Hardware
· Material: Lever-type door handles with D-shape profile, satin stainless steel
· Compliance:
· Complies with AS 1428.1 – located between 900 mm and 1100 mm AFFL
· Operable with one hand, no tight grasping/twisting
· Minimum 850 mm door clear opening maintained

3. Grab Rails & Handrails
· Material: 32 mm diameter stainless steel with slip-resistant finish
· Compliance:
· Installed in toilets and any ramps/stairs per AS 1428.1
· Fixed with compliant height, clearance from wall, and returns to wall ends

4. Sanitary Fixtures
· Material: Accessible WC pans, basins with extended rims, sensor taps or lever taps
· Compliance:
· Installed per AS 1428.1, including pan set-out, basin clearance, and circulation space
· Grab rails fixed around WC as per standard

5. Signage (Braille & Tactile)
· Material: UV-stable acrylic or stainless steel with raised tactile lettering and Braille
· Compliance:
· Meets AS 1428.1 & D3.6 NCC – installed at correct height (1200–1600 mm to tactile component), includes directional and identification signs

6. TGSI (Tactile Ground Surface Indicators)
· Material: Polyurethane, stainless steel or ceramic insert with directional and warning patterns
· Compliance:
· Complies with AS 1428.4.1
· Installed at stairways, ramps, and decision points with required contrast (≥30% luminance contrast)

7. Hearing Augmentation System
· Material: Fixed counter hearing loop or infrared hearing assistance system at reception
· Compliance:
· As per AS 1428.5 and NCC D3.7, with associated signage
· Audio coverage verified during commissioning

	Accessible Path of Travel
· Continuous accessible path of travel provided from building entry and lift to all areas of the tenancy
· Minimum 1000 mm clear width achieved throughout
· Minor obstructions resolved with widened landings and adjusted circulation zones
· Surfaces compliant with slip resistance and threshold requirements in AS 1428.1
2. Sanitary Facilities
· Fully compliant accessible toilet installed with grab rails, correct set-out, and emergency call button
· Layout and circulation space designed in accordance with AS 1428.1 and NCC Clause F2.4
· Fixtures installed at compliant heights and clearances verified on-site
3. Hearing Augmentation
· Counter hearing loop system provided at reception area
· Installed in line with AS 1428.5 and NCC D3.7 requirements
· Compliant signage indicating availability provided adjacent to reception
4. Tactile Ground Surface Indicators (TGSIs)
· Installed at internal stairways, direction changes, and hazard locations
· Compliant with AS 1428.4.1 including colour contrast, location, and pattern type
· Integrated design ensured consistency with floor finishes while maintaining tactile function
5. Signage
· Braille and tactile signage installed on all accessible toilets and key areas
· Mounting height between 1200–1600 mm above floor
· Signage compliant with AS 1428.1 and NCC D3.6 with required contrast and pictograms
6. Lift Access
· Lift access to Level 3 confirmed compliant with AS 1735.12
· Includes tactile buttons, audio announcements, visual indicators, and compliant control placement
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	1. Section J – Energy Efficiency
Outlines the minimum energy performance requirements for commercial buildings.
· JP1 (Performance Requirement)
· A building (including its services) must use energy efficiently so that greenhouse gas emissions are minimised.
Deemed-to-Satisfy (DTS) Provisions (NCC Volume One, Section J):
J1 – Building Fabric
· Thermal performance of internal and external building elements
· Ceiling, wall, and floor insulation required to reduce heat gain/loss
· For existing buildings, relevant where thermal separation or envelope alterations are made
J2 – Glazing
· Glazing required to meet performance values (U-value and SHGC)
· JV3 alternative solution applicable for existing façades where DTS is not feasible
J3 – Building Sealing
· Sealing of doors, windows, and service penetrations to reduce air leakage
· Includes automatic door seals, caulking, and compliant threshold systems
J5 – Air-conditioning and Ventilation Systems
· HVAC system must meet energy efficiency ratios (EER/COP)
· Ductwork insulated, zoning applied, and control systems included
· Fans, pumps, and chillers must meet energy usage thresholds
J6 – Artificial Lighting and Power
· Lighting power density limits per space type
· Lighting control systems including zoning, time switches, motion sensors
· High-efficiency luminaires (e.g., LEDs) required
J7 – Heated Water Supply
· Energy-efficient electric or gas hot water units
· Pipe insulation required
· Consideration of delivery and system size for efficiency
J8 – Facilities for Energy Monitoring
· Sub-metering and energy usage monitoring required for tenancies over 500 m²
· Applies to HVAC, lighting, power, and other major systems

Australian Standards
AS/NZS 1680.1:2006 – Interior Lighting – General Principles and Recommendations
· Guides lighting levels for energy-efficient design while maintaining user comfort
AS/NZS 3598.1:2014 – Energy Audits – Commercial Buildings
· Used in energy modelling and performance reporting (e.g., JV3 compliance)
AS/NZS 1668.1:2015 – The Use of Ventilation and Airconditioning in Buildings – Fire and Smoke Control in Buildings
· Impacts design of HVAC systems used in energy modelling
AS/NZS 3000:2018 – Electrical Installations (Wiring Rules)
· Relevant for metering, controls, and integration of energy-efficient electrical services
AS/NZS 3500.4:2021 – Plumbing and Drainage – Heated Water Services
· Covers insulation and design requirements for hot water systems

	Building Fabric
· Ceiling insulation batts added above fit-out ceiling to enhance thermal resistance
· Existing roof and wall systems retained; compliance confirmed through JV3 modelling
· Fabric improvements support minimisation of heat gain/loss and improve occupant comfort
2. Glazing
· Existing glazing retained and assessed as part of the JV3 model
· U-value and SHGC balanced against other services to meet overall energy targets
· Internal shading treatments provided to reduce solar heat gain and glare
3. Sealing of Building Envelope
· All service penetrations, internal door frames, and bulkhead gaps sealed
· Compliant with NCC J3.4 to reduce air leakage and energy loss
· Includes drop seals to accessible doors and caulking at joinery junctions
4. Mechanical Services (HVAC)
· Energy-efficient reverse cycle split, and ducted systems installed
· Zoned control systems and programmable timers provided
· Ducting insulated and sealed in accordance with NCC J5.2 for thermal performance
5. Artificial Lighting
· High-efficiency LED luminaires installed throughout the tenancy
· Lighting power density maintained within NCC J6.2 thresholds
· Motion sensors and daylight harvesting applied in back-of-house and meeting spaces
6. Energy Monitoring
· Tenancy sub-metering provided in accordance with NCC J8
· Circuits for lighting, power, and HVAC individually monitored
· Supports future energy tracking and operational sustainability
7. Hot Water Systems
· Instantaneous electric hot water units selected to reduce standby losses
· All hot water piping insulated per NCC J7.2 and AS/NZS 3500.4
· Hot water system sized for clinical handwashing and amenities use


	Health and Safety

	Site Safety Management Plan:
· Develop and implement a Site Safety Management Plan (SSMP) that outlines the health and safety requirements for the entire construction phase. This should include specific measures for site access, emergency procedures, safety signage, and a risk assessment specific to the depot upgrade works.
Hazard Identification and Risk Assessment:
· Identify all potential hazards related to the construction activities, including heavy machinery use, excavation work, electrical installations, and the handling of hazardous materials.
· Risk assessments should be regularly conducted, with control measures implemented for any identified risks. This includes managing risks such as falling objects, electrical hazards, and working in confined spaces.
Personal Protective Equipment (PPE):
· Ensure that all workers on-site are provided with and required to wear appropriate PPE based on the tasks they are performing. This includes hard hats, high-visibility clothing, steel-toed boots, safety goggles, gloves, and hearing protection, particularly when working with machinery or in noisy areas.
Site Access and Traffic Management:
· Ensure the safe access and egress for both workers and delivery vehicles, with designated pedestrian walkways and traffic control measures in place. This includes the creation of a traffic management plan for moving heavy equipment and materials without putting workers at risk.
Workplace Health and Safety (WHS) Compliance:
· The project must comply with the Workplace Health and Safety Act and Workplace Health and Safety Regulations specific to Queensland. Regular safety audits should be conducted, and safety measures should be in place to prevent accidents.
Emergency Response Plan:
· Establish an emergency response plan, including procedures for fire safety, medical emergencies, evacuations, and handling hazardous materials. This plan should be communicated to all workers and updated regularly.
· The location of first aid kits and fire extinguishers should be clearly marked and easily accessible.
Training and Induction:
· Provide induction training for all workers on the depot upgrade site, covering site-specific hazards, emergency procedures, and safe work practices. Additionally, regular safety toolbox talks should be held to keep all workers informed of any new hazards or procedures.
Workplace Monitoring and Reporting:
· Ensure that a monitoring system is in place to track worker health, particularly in relation to heat stress, fatigue, and exposure to hazardous materials such as asbestos (if applicable).
· Implement a reporting system for workers to report any safety concerns or incidents in a timely manner.
Environmental Health:
· Implement measures to mitigate any environmental health risks, such as dust suppression during excavation or demolition, and controlling water runoff to prevent contamination of local water sources.
Psychosocial Health:
· Recognise and manage psychosocial risks, including stress, mental health issues, and conflict on-site. Ensure that there are procedures in place for dealing with worker well-being and promoting a supportive work environment.




	Consultation

	1. Consulting with Workers:
· Worker involvement is vital in identifying hazards and implementing risk control measures. Regular consultation and feedback mechanisms should be in place to ensure workers have a say in how their safety is managed.
· Workers should be involved in the development of the Site Safety Management Plan (SSMP) and given the opportunity to participate in toolbox talks and safety meetings. This fosters a collaborative approach to health and safety.
2. Consulting with Contractors and Subcontractors:
· Ensure contractors and subcontractors are consulted and informed of safety practices and the overall safety expectations for the site. They must be aware of their roles and responsibilities regarding health and safety and should contribute to developing risk assessments and safe work procedures.
3. Engagement with Health and Safety Representatives:
· A Health and Safety Representative (HSR) should be appointed, and regular consultations with them should take place. The HSR can act as an intermediary between workers and management to raise concerns and ensure that safety measures are understood and followed by all.
4. Regular Safety Inspections and Audits:
· Engage workers in regular safety inspections of the site. Consultation should include discussions around the findings of safety audits, how to implement corrective actions, and how safety improvements can be made.
· Feedback from these audits should be shared with workers and used to enhance safety practices on-site.
5. Consultation on Environmental and Health Risks:
· Consult with environmental experts and workers on ways to reduce environmental and health risks, such as noise, dust, and hazardous material handling. Consider potential impacts on surrounding communities and discuss mitigation measures accordingly.
6. Stakeholder Consultation for Specific Needs:
· Consult with stakeholders such as the local council, emergency services, or utility companies for aspects such as site access, traffic management, emergency response plans, and potential impacts on the surrounding area.
7. Compliance with Regulatory Bodies:
· Ensure consultation aligns with Workplace Health and Safety Regulations under Queensland's Workplace Health and Safety Act. Regular updates and communication with safety regulators will ensure compliance with relevant legislation.
· Ensure the consultation process aligns with the National Construction Code (NCC) and the Australian Standards, especially regarding safety, fire protection, and structural integrity.
8. Induction and Ongoing Communication:
· When workers and contractors join the site, ensure they are provided with site-specific induction training covering hazards, emergency procedures, and the roles of health and safety representatives.
· Establish ongoing communication channels for continuous feedback, including safety meetings, suggestion boxes, and direct lines for reporting safety concerns.


	Policies

	Health and Safety Policy:
· This policy sets out the commitment to protecting the health and safety of all personnel on site, including workers, contractors, and visitors.
Environmental Protection Policy:
· A policy aimed at minimising the environmental impact of the depot upgrade project, including considerations for waste management, pollution control, energy use, water conservation, and site cleanliness.
Quality Assurance Policy:
· A policy that ensures the construction work meets the required quality standards, from materials selection through to final inspections and project handover.
Risk Management Policy:
· Focuses specifically on the management of health and safety risks throughout the project, detailing the roles and responsibilities of safety officers, site supervisors, and contractors.
Equal Opportunity Policy:
· Promotes equal opportunity and inclusion in the workplace, ensuring that the workforce is diverse and that all workers are treated fairly.
Drug and Alcohol Policy:
· Sets out the project’s stance on the use of drugs and alcohol on-site to ensure that workers are fit for duty and that workplace safety is not compromised.


	Procedures

	Site Induction Procedure
· All personnel, including subcontractors, must undergo a site induction before commencing work.
· The induction should cover:
· Overview of the project
· Site-specific hazards
· Emergency procedures (fire, evacuation, first aid)
· PPE requirements
· Manual handling protocols
· WHS policies and responsibilities
· Induction records must be signed and kept for all workers on-site.
2. Risk Assessment and SWMS (Safe Work Method Statement) Procedure
· Conduct risk assessments for each phase of the project to identify potential hazards.
· Create SWMS for high-risk tasks such as:
· Working at heights
· Electrical installations
· Heavy lifting and material handling
· Use of hazardous materials (e.g., asbestos or chemicals)
· Ensure all workers performing high-risk activities sign off on the relevant SWMS before commencing work.
3. PPE (Personal Protective Equipment) Procedure
· Provide the necessary PPE for all workers based on the identified risks on-site.
· PPE should include hard hats, high-visibility vests, gloves, safety goggles, hearing protection, and respiratory protection where applicable.
· Supervisors will ensure all workers are wearing the appropriate PPE before they enter the work area.
· Inspect PPE regularly to ensure it is in good condition.
4. Hazardous Materials Handling Procedure
· Identify any hazardous materials on-site (e.g., asbestos, lead-based paint, chemicals) before work begins.
· Ensure compliance with WHS Regulations for the safe handling, storage, and disposal of hazardous materials.
· Use appropriate PPE and provide decontamination facilities for workers dealing with hazardous materials.
· Develop and implement a Hazardous Materials Management Plan with detailed procedures for handling and emergency response.
· Ensure Material Safety Data Sheets (MSDS) are available for all chemicals used on-site.
5. Emergency Response and First Aid Procedures
· Develop a clear emergency response plan, including:
· Fire evacuation procedures (routes, exits, assembly points)
· Medical emergencies (first aid, reporting procedures)
· Emergency contact details (fire, ambulance, emergency services)
· Train workers on emergency procedures and conduct regular drills.
· Ensure on-site first aid facilities are fully stocked and readily accessible.
· Assign qualified first aid officers to the site, with the number determined by the size and complexity of the project.
· Maintain a list of emergency contacts and ensure workers are familiar with the procedures.
6. Manual Handling Procedure
· Implement manual handling guidelines to reduce the risk of musculoskeletal injuries.
· Provide training for workers on correct lifting techniques and the use of mechanical aids (e.g., cranes, hoists, trolleys).
· Limit manual lifting by using tools and equipment for heavy lifting tasks whenever possible.
· Ensure that all materials are stored safely and at appropriate heights to minimise the need for bending or reaching.
7. Safe Access and Egress Procedure
· Ensure safe access to and from all work areas.
· Install scaffolding, ladders, and other access systems that comply with AS 1657 (Fixed platforms, walkways, stairways, and ladders).
· Maintain clear and unobstructed pathways for workers to move between areas.
· Ensure emergency exits are easily accessible, and that signage clearly marks the exit routes.
8. Fire Safety Procedure
· Install fire safety equipment including extinguishers, fire blankets, and emergency alarms, in accordance with AS 1851 (Maintenance of fire protection systems).
· Conduct regular fire drills to ensure workers know how to evacuate safely in case of a fire.
· Clearly mark fire exits and ensure that they are not blocked by materials or equipment at any time.
9. Housekeeping Procedure
· Maintain high standards of housekeeping on-site to minimise risks.
· Keep work areas clear of debris, tools, and materials to prevent slips, trips, and falls.
· Remove waste and scrap materials from work areas regularly.
· Designate specific areas for material storage to prevent clutter and disorganisation.
10. Site Security and Public Safety Procedure
· Install fencing or barriers around the worksite to prevent unauthorised access.
· Place clear signage around the perimeter of the site to indicate hazards, restricted areas, and safety rules.
· Ensure workers and members of the public are protected from falling debris, moving machinery, or other site hazards.
· Implement traffic management procedures to ensure the safety of vehicles and pedestrians around the construction zone.
11. Equipment and Machinery Safety Procedure
· Inspect all machinery and equipment before use to ensure it is safe and in proper working condition.
· Ensure operators are trained and certified to use specific equipment (e.g., cranes, forklifts, power tools).
· Provide regular maintenance and servicing to avoid equipment malfunctions that could pose a risk to workers.
· Implement lock-out/tag-out procedures for machinery when not in use or during maintenance.
12. Post-Construction Safety Handover Procedure
· Conduct a final safety inspection of the completed fit-out to ensure compliance with safety standards and ensure the building is safe for occupation.
· Provide the client with all relevant safety documentation, including:
· Emergency procedures
· Maintenance and operation manuals for building systems (e.g., HVAC, electrical)
· Safety inspections and testing certificates
· Ensure that all necessary occupancy certificates and building approvals are obtained before handover.










	Issues to be addressed and consultation

	Issue
	Who to consult
	Improvements for consideration
	Feedback following consideration
	Supporting Resources

	Site-specific risks (e.g., working at heights, confined spaces, hazardous materials)
	Site Supervisor, WHS Officer, Subcontractors
	Enhanced SWMS development and review; pre-start risk reviews; updated signage
	Toolbox talks reflect new controls; revised risk assessments distributed
	SWMS templates, Risk Assessment Forms, WHS Regulations 2011

	Emergency evacuation procedures and fire safety planning
	Emergency Warden, Site Manager, Facility Services Team
	Clearer evacuation diagrams; more frequent evacuation drills
	Updated evacuation plan displayed; positive response to drill effectiveness
	AS 3745 (Planning for emergencies in facilities), Site Evacuation Plan

	Noise and vibration affecting adjacent clinical areas
	Project Manager, Hospital Facilities Liaison, Affected Departments
	Work scheduling outside peak hours; noise barriers; quieter tools
	Work hours adjusted; complaints reduced; positive feedback from users
	AS 2436 (Noise control on construction sites), Noise Monitoring Logs

	Coordination of multiple trades in confined working areas 
	Construction Manager, Trade Supervisors
	Staggered work schedules; clearer zone allocations; improved signage
	Improved productivity and fewer site conflicts reported
	Daily Work Schedules, Site Coordination Plan

	Safe storage and handling of hazardous materials (e.g., adhesives, sealants)
	Site Safety Officer, Environmental Manager, Suppliers
	Dedicated chemical storage area; updated MSDS; increased training
	Chemical handling procedures improved and well received on-site
	MSDS Register, AS 1940, Chemical Safety Guidelines

	Access for people with disabilities during and post-construction
	Access Consultant, Architect, THHS Facility Services
	Temporary safe access paths; compliance audits for final fit-out
	Positive access audit results; no reported issues post-handover
	AS 1428 series, NCC Section D, Access Audit Reports

	Worker fatigue and mental health awareness
	WHS Officer, HR Representative, Site Workers
	Rosters adjusted; mental health toolbox talks; break zones created
	Increased morale and reduced fatigue-related incidents
	Safe Work Australia – Fatigue Management Guide, EAP Contact List
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