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Documentation of design and construction (suitability or evidence of suitability)
	Project Name: Riverside Commercial Tower

	Project address: 100 Eagle Street, Brisbane City, QLD 4000 
	Site Plans attached: 

	Prepared by: Lucy Muston 

	Date: 27/02/2025 

	Description of project:
Riverside Commercial Tower is a state-of-the-art, 25-storey commercial high-rise located in the heart of Brisbane’s CBD. Designed to accommodate premium office spaces, retail outlets, and a rooftop dining precinct, the development aims to set a new benchmark for modern, sustainable, and resilient commercial buildings in Queensland.

	Site Classification/s, Class and Climate Zone Compliance (NCC bushfire, high wind, earthquake and alpine environment requirements.)
Site Classification (AS 2870-2011) – Residential Slab & Footings Code- Based on a preliminary geotechnical assessment, the Riverside Commercial Tower site falls under the following classifications:
Site Classification: Class P (Problematic) due to variable substrata, requiring deep foundation solutions (piled foundation).
Soil Conditions: Mixed clay and sandstone substrata, with potential for minor settlement.
Foundation Solution: Deep bored piers and a reinforced raft slab to counteract variable soil conditions.
Climate Zone Compliance (NCC Volume One, Part J & BCA Climate Zones)
The project is located in Brisbane, QLD, which falls under:
Climate Zone: 2 (Warm Humid Summer, Mild Winter) per NCC requirements.
Bushfire Attack Level (BAL) Rating: BAL-LOW, as the site is within an urban setting and not near designated bushfire-prone areas.
Cyclonic Wind Classification: Region B, Terrain Category 3 (AS/NZS 1170.2) – Designed for high wind loads in accordance with NCC and Australian Standards.
Seismic Design Category: Earthquake Hazard Factor (Z) = 0.08 (AS 1170.4:2007) – Low-risk seismic area, but structural design includes lateral stability elements for minor seismic activity.
Alpine Environment Compliance: Not applicable, as the project is in a subtropical region.

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

	Site preparation

	Site preparation
	NCC / Australian Standards requirements
	Compliant Performance solution

	Earthworks
	AS 3798-2007 – Guidelines on Earthworks for Commercial & Residential Developments
· Specifies compaction requirements, material suitability, and site preparation procedures.
AS 2870-2011 – Residential Slabs and Footings Code
· Used as a reference for soil classification and foundation preparation.
AS 4678-2002 – Earth-Retaining Structures
· Covers the design and stability of retaining walls, embankments, and excavations.
AS/NZS 1170.0-4 – Structural Design Actions
· Includes design loads for wind, earthquake, and other structural forces affecting the site.
AS 2159-2009 – Piling Design & Installation
· Governs foundation piling to ensure adequate load-bearing capacity.
AS 1289.5.1.1-2003 – Soil Compaction Testing
· Defines field testing methods for determining soil density and compaction compliance.
AS 1726-2017 – Geotechnical Site Investigations
· Specifies requirements for soil investigations and reporting.

	A. Site Clearing & Preparation
· Remove all unsuitable material, including vegetation, organic matter, and loose soil.
· Excavate to the required depths based on geotechnical recommendations.
B. Soil Classification & Stabilisation
· Perform geotechnical investigations per AS 1726 to classify soil and determine required stabilisation measures.
· If expansive or reactive soils are present (Class P site), implement lime or cement stabilisation to improve soil properties.
C. Excavation & Retaining Structures
· All excavations deeper than 1.5m will be bench-cut, shored, or retained in compliance with AS 4678.
· Retaining walls will be designed based on geotechnical analysis and constructed with appropriate drainage measures to prevent hydrostatic pressure build-up.
D. Compaction & Fill Requirements
· Fill material will be compacted in 150mm layers and tested per AS 1289.5.1.1 to meet a minimum of:
· 95% Standard Dry Density (SDD) for non-structural areas.
· 98% Modified Dry Density (MDD) for structural areas.
· Geotechnical engineers will certify compaction results before foundation works commence.
E. Stormwater & Erosion Control
· Temporary erosion and sediment control will comply with AS 3798 to prevent runoff contamination.
· Stormwater drainage will be implemented as per NCC Volume One Part F1 to prevent water accumulation.
F. Foundation & Piling Works
· Based on geotechnical reports, piled foundations will be installed per AS 2159 to ensure structural stability.
· Pile integrity tests will be conducted before proceeding with superstructure construction.


	Site preparation

	Site preparation
	NCC / Australian Standards requirements
	Compliant Performance solution

	Earth retaining structures
	AS 4678-2002 – Earth-Retaining Structures
· Defines design criteria for gravity walls, embedded walls, and mechanically stabilized earth walls.
· Specifies minimum factors of safety for overturning, sliding, and bearing capacity.
· Requires walls over 800mm high to be engineered.
AS/NZS 1170.0-4 – Structural Design Actions
· Covers wind, seismic, and live loads acting on retaining walls.
· Includes load combinations for ultimate limit state (ULS) and serviceability limit state (SLS).
AS 2159-2009 – Piling Design & Installation
· Governs embedded pile walls (e.g., contiguous or secant pile walls).
· Provides requirements for bored piles, driven piles, and diaphragm walls.
 AS 3798-2007 – Guidelines for Earthworks in Commercial & Residential Developments
· Specifies site preparation, compaction, and backfilling requirements.
AS 3600-2018 – Concrete Structures Code
· Governs reinforced concrete retaining walls design and reinforcement detailing.
AS 4100-2020 – Steel Structures Code
· Covers steel sheet piling and soldier pile walls.
AS 4676-2000 – Geotechnical Site Investigations
· Requires geotechnical analysis before constructing retaining walls.

	A. Site Preparation & Excavation Stability
· All excavation deeper than 1.5m will be either:
· Battered at a safe slope (if space permits).
· Shored using sheet piles, shotcrete, or soldier piles.
· Retaining walls over 800mm high will be structurally engineered per AS 4678.
B. Retaining Wall Design Criteria
Minimum Factors of Safety (per AS 4678-2002):
· Sliding Resistance: FS ≥ 1.5 - Ensures that the retaining wall resists sliding due to lateral forces such as earth pressure.
· Overturning Resistance: FS ≥ 2.0 - Ensures the wall does not overturn under the forces it experiences.
· Bearing Capacity: FS ≥ 3.0 - Ensures the foundation soil does not fail due to excessive pressure from the wall.
Structural Design Considerations:
· Lateral Earth Pressure: Designed based on active, passive, and at-rest pressures.
· Hydrostatic Pressure: Walls incorporate weep holes and subsoil drainage to prevent water build-up.
· Load Combinations: Comply with AS/NZS 1170.0-4 for structural load cases.
· Seismic Loads: Considered based on Brisbane’s low seismicity (Z = 0.08, AS 1170.4).
C. Wall Types & Materials
1. Gravity Retaining Walls (Masonry or Reinforced Concrete)
· Minimum thickness: Designed per AS 4678 based on height and loading conditions.
2. Reinforced Concrete Cantilever Walls
· Designed per AS 3600, with reinforcement detailed for moment resistance and shear capacity.
3. Anchored or Embedded Walls (Sheet Piles or Contiguous Piles)
· Installed per AS 2159 for deep excavations and basement structures.
· Ground anchors used to resist lateral loads.
D. Backfilling & Drainage
· Compaction: Backfill is compacted in 150mm layers per AS 3798.
· Drainage Measures:
· Weep holes installed at 1.5m intervals.
· Subsoil drainage pipes behind walls to prevent hydrostatic pressure.
· Material Selection: Free-draining gravel or engineered fill (certified by a geotechnical engineer).


	Drainage
	NCC Volume One – Section B (Structural Provisions)
· Part B3 – Siteworks: Covers general requirements for drainage design to protect buildings and structures, especially those below ground level. Ensures site water management to prevent water accumulation and erosion.
· Part F1 – Hydraulic Provisions: Deals with stormwater drainage systems, ensuring buildings and structures are protected from water ingress and that water is directed to appropriate stormwater systems.
NCC Volume Two – Housing Provisions
· Part 3.1.2 – Stormwater Drainage: Outlines the drainage design requirements for residential buildings and sites, applicable to small-scale earthworks and retaining wall projects.

	1. Site Grading & Drainage
· The site will be graded to direct surface water away from building foundations and retaining walls.
· Swales or channels will be created to guide stormwater towards the designated stormwater network, in compliance with AS 3500.3 and NCC F1.
· Positive drainage gradients will be maintained to prevent water pooling around the building footprint.
2. Stormwater Runoff Design
· Stormwater systems will be designed per the design rainfall intensity for Brisbane’s climate zone (according to AS/NZS 3500.3).
· Sizing of stormwater pipes, gutters, and downpipes will follow the guidelines for expected runoff volumes and velocities.
3. Subsoil & Surface Drainage Behind Retaining Walls
· Weep holes: Installed at intervals of 1.5m to allow water behind retaining walls to drain out, as specified in AS 4678.
· Subsoil drainage pipes (perforated pipes) will be installed behind the wall, connected to a stormwater outlet to prevent hydrostatic pressure build-up.
· These drainage pipes will be surrounded by free-draining gravel or engineered backfill material (per AS 4678 and AS 3798).
4. Backfill Material for Drainage
· Backfill material behind retaining walls will be free draining to ensure water does not accumulate, reducing pressure on the structure.
· The subsoil drainage system will be coupled with geotextile fabrics to prevent clogging and enhance long-term performance.
5. Waterproofing Measures for Basement and Foundation Walls
· The foundation walls of the building will have a waterproofing membrane to prevent water ingress, in line with AS 3740 for waterproofing of wet areas and AS 3958 for tiled surfaces.
B. Compliance with AS 3500.3 – Plumbing and Drainage
1. Stormwater Drainage System
· The stormwater system will include downpipes, gutters, and discharge points that are designed and sized per AS 3500.3, considering local rainfall patterns and discharge requirements.
· The system will connect to the public stormwater system as required by local council regulations.
2. Design of Stormwater Storage Systems
· If required, rainwater harvesting systems will be integrated into the design, with appropriate storage tanks and piping systems as per AS 3500.3
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	NCC / Australian Standards requirements
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	Termite risk management
	NCC Volume One – Section F (Health and Amenity Provisions)
· Part F1 – Site Drainage: Addresses general drainage requirements that indirectly help manage termite risk by preventing moisture accumulation, which can attract termites.
· Part F2 – Sanitary and Other Facilities: Includes provisions for the protection of buildings from termites by requiring materials and construction methods that limit termite access and entry.
NCC Volume Two – Housing Provisions
· Part 3.1.3 – Protection from Termites: Outlines specific requirements for termite management systems to be integrated into the construction of new buildings, including the installation of physical and chemical barriers.
· Requires the implementation of approved termite barriers for buildings in areas identified as high-risk termite zones.
AS 3660.1-2014 – Termite Management – New Building Work
· This standard provides guidelines on the design, installation, and maintenance of termite management systems for new buildings.
· It outlines the methods for physical, chemical, and biological termite barriers and includes provisions for pre-construction termite management as well as ongoing protection.
Key elements include:
· Physical Barriers: Installation of mesh or sheeting to prevent termites from accessing the building structure.
· Chemical Barriers: Application of termiticides to the soil before construction to create a chemical barrier.
· Ongoing Monitoring and Maintenance: Recommendations for regular inspections and maintenance to ensure barrier effectiveness over time.
AS 3660.2-2017 – Termite Management – In and Around Existing Buildings and Structures
· This standard provides the guidelines for termite management systems for existing buildings, including the detection, prevention, and treatment of termite infestations.
· Focuses on post-construction solutions such as reticulation systems, barriers, and chemical treatments.
AS 3660.3-2014 – Termite Management – Appraisal of Termite Management Systems
· This standard assesses and appraises the effectiveness and durability of termite management systems, ensuring that products meet minimum standards for protection.
AS 4055-2012 – Wind Loads
· While primarily focused on wind loads, it indirectly contributes to termite risk management by ensuring proper construction practices that avoid conditions favourable for termite activity, such as excessive moisture or gaps that allow entry.


	Termite Risk Zone Assessment
· The site will be assessed to determine its termite risk level as per AS 3660.1. Areas of the site with known termite activity or those located in a high-risk termite zone will require increased protection.
· The geotechnical report will also provide insights into potential termite risks, especially in areas with high moisture retention.
Soil Treatment & Barrier Installation
· Chemical Treatment: A termicide will be applied to the soil before the commencement of construction. This will form a continuous chemical barrier around the foundation of the building.
· The termicide used will comply with AS 3660.1 for approved products and methods.
· Physical Barriers: A mesh or sheeting barrier will be installed around the perimeter of the building to prevent termites from accessing the structure. The mesh will be designed to meet the penetration resistance specified in AS 3660.1.
Foundation Design for Termite Management
· The building foundation will be designed to incorporate termite-resistant materials, such as reinforced concrete or steel beams, to ensure that the structure remains inaccessible to termites.
· Foundation details will also consider the installation of termite barriers during construction to prevent termites from accessing the sub-floor area.


	Materials
	NCC Volume One – Section B (Structural Provisions)
· Part B1 – Structural Provisions: Specifies that materials used in construction must be suitable for their intended purpose, including their strength, durability, and resistance to loads and environmental factors.
· Part B2 – Performance Requirements: Materials must be used in accordance with the performance requirements outlined in the NCC. These may include fire resistance and durability of materials for external cladding and structural elements.
NCC Volume Two – Housing Provisions
· Part 3.2 – Materials and Products: Outlines the selection and suitability of materials for residential construction, ensuring they are fit for purpose and meet the necessary performance standards (e.g., fire resistance, weatherproofing, and thermal insulation).
AS 1170.0-2002 – Structural Design Actions – Part 0: General Principles
· This standard outlines the performance criteria for materials under different loading conditions and environmental factors. It specifies that materials used for structural elements must be capable of bearing the loads they are subjected to without failure.
AS 3600-2018 – Concrete Structures
· This standard provides detailed requirements for the use of concrete in construction, including its composition, curing methods, and performance under load. Concrete must meet specific strength and durability requirements, as outlined in this standard, to ensure it is fit for use in foundations, beams, and slabs.
AS 4100-2020 – Steel Structures
· Covers the use of steel in construction. It specifies how materials should be manufactured, treated, and installed, ensuring strength, durability, and corrosion resistance.
AS 3959-2009 – Construction of Buildings in Bushfire-Prone Areas
· Specifies the use of fire-resistant materials for buildings located in bushfire-prone areas. These standard details the required fire ratings for materials like timber, cladding, and roofing.
AS 1288-2006 – Glass in Buildings
· Provides guidelines for the use of glass in buildings, covering aspects like strength, safety, and thermal performance. It ensures that glass used in external walls, windows, and doors meets the impact resistance and thermal insulation requirements.
AS 3700-2018 – Masonry Structures
· Outlines requirements for masonry materials, including bricks and blocks, to ensure they are fit for structural and aesthetic applications. This standard governs material strength, durability, and performance in different environmental conditions.
AS 1530.4-2014 – Fire Resistance of Building Elements
· Specifies the fire resistance of materials and elements used in building construction, ensuring that materials used in walls, floors, roofs, and structural supports meet fire ratings to prevent the spread of fire.
AS/NZS 3820:1998 – Essential Safety Requirements for Electrical Equipment
· Focuses on the electrical materials used in construction, ensuring they meet safety standards to prevent hazards like electrical fires or shocks.
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	Footings and slabs
	The NCC outlines performance requirements for the structural elements, including footings and slabs, based on the site classification and the load-bearing capacity of the soil. It states that the structural design of footings and slabs must be able to carry both dead loads (e.g., weight of the building) and live loads (e.g., occupant usage).
· NCC Volume One (for commercial buildings): Specifies the minimum structural strength requirements for footings and slabs.
· NCC Volume Two (for housing): Provides guidelines for the design and construction of residential slabs and footings, including compliance with AS 2870-2011.
AS 2870-2011 – Residential Slabs and Footings
· Design and Construction: This standard provides detailed information on how to design slabs and footings based on site classification. It ensures that footings and slabs meet structural performance and stability requirements under the expected load conditions.
· Minimum Requirements: Footings must be designed to support the dead and live loads of the building without excessive settlement or movement. The depth of the footing depends on the site classification, and additional reinforcement may be required for reactive soils (Classes H, E, and P).
· Types of Footings:
· Slab-on-ground for stable soils (Class A).
· Raft slabs for reactive soils (Class H and E).
· Pier and beam systems for problematic sites (Class P).
AS 3600-2018 – Concrete Structures
· Concrete Requirements: This standard outlines the minimum concrete strength and reinforcement requirements for foundations, including footings and slabs. It specifies how concrete should be mixed, cured, and reinforced for long-term durability.
AS 4100-2020 – Steel Structures
· Steel Reinforcement: This standard governs the use of steel reinforcement in concrete footings and slabs, ensuring that steel is properly designed to resist the forces acting on the foundation.
AS 3700-2018 – Masonry Structures
· Masonry Footings: If masonry elements are used in footings or slabs, this standard will apply to ensure that they meet the structural load-bearing capacity and stability requirements.


	Site Classification and Foundation Design
· Geotechnical Investigation: A qualified geotechnical engineer will conduct a site investigation to determine the site classification and assess the soil properties (e.g., moisture content, reactivity, and load-bearing capacity).
· Site Class: Based on the findings, the site will be classified into one of the AS 2870 categories (A, M, H, E, or P), which will dictate the type of foundation design.
B. Footing Design Based on Site Classification
· Class A (Stable Soil):
· Footing Type: Shallow footings (e.g., slab-on-ground) can be used.
· Design Requirements: 100mm thick slab with appropriate reinforcement.
· Class M (Moderately Reactive Soil):
· Footing Type: Reinforced slab-on-ground with deeper footings.
· Design Requirements: 150mm slab thickness, additional reinforcement to accommodate moderate movement of soil.
· Class H and E (Highly and Extremely Reactive Soil):
· Footing Type: Raft slabs or pier and beam foundations.
· Design Requirements: 200mm slab thickness, significant reinforcement, and deeper foundations to reach more stable soil layers.
· Class P (Problematic Sites):
· Footing Type: Special foundations (e.g., pile foundations or deep piers).
· Design Requirements: Deep foundations or soil remediation to stabilize the ground.
C. Compliance with NCC and AS 2870-2011
· The footing design will be certified by a structural engineer to ensure that it complies with the structural performance and load-bearing requirements outlined in the NCC and AS 2870-2011.
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	Moisture Barrier
	NCC Volume One (Commercial Buildings)
· Part F1: This part deals with moisture control in building elements and systems. It requires that buildings must have effective measures to control the movement of moisture to prevent structural damage.
· Section F1.1: Ensures that the foundation system includes moisture barriers in areas where there is potential for moisture migration into the building.
· Section F1.2: Moisture-resistant membranes are required to be used in subfloor areas, under slabs, and around foundation walls where moisture can migrate from the ground to the structure.
NCC Volume Two (Housing)
· For residential buildings, the NCC Volume Two outlines that moisture barriers should be used in slab-on-ground construction and subfloor spaces to prevent rising damp and manage moisture ingress. These barriers are especially important in areas with high groundwater levels or where clay soils are present.

AS 3740-2010 – Waterproofing of Domestic Wet Areas
· This standard provides requirements for the waterproofing of wet areas (e.g., bathrooms, kitchens). It addresses the need for moisture barriers to prevent water penetration into the structure. Although it focuses on wet areas, it offers key principles that can be applied to other moisture control scenarios.
AS 2870-2011 – Residential Slabs and Footings
· Clause 4.2.1 (Subfloor Moisture): This section discusses the importance of using moisture barriers under slab-on-ground foundations, especially in areas where the water table is high or there is a risk of rising damp.
· Clause 4.5 (Moisture Barriers for Slabs): This clause specifies the use of polyethylene sheets or other suitable membranes to prevent moisture migration into the building's structure, ensuring the foundation remains dry and stable.
AS 3600-2018 – Concrete Structures
· While focused on concrete design, this standard emphasises the need for moisture-resistant concrete for slabs and foundations, which can be crucial for moisture management in the foundation design.
AS 3958.1-2007 – Ceramic Tiles
· Section 2.3.2 discusses the use of moisture barriers in areas with high moisture risk, like bathrooms or kitchens, ensuring water does not seep into underlying structural elements.


	1. Class A (Stable Soil):
· A polyethylene sheet moisture barrier (minimum 0.2mm thickness) will be applied beneath the slab.
· The barrier will extend to the footings and be sealed to prevent moisture migration.
2. Class M (Moderately Reactive Soil):
· A polyethylene sheet moisture barrier will be used beneath the slab, with particular attention to the joints and seals around the edges and where the barrier meets the walls.
· In addition to the standard moisture barrier, ventilation in the subfloor area may be considered to mitigate moisture accumulation.
3. Class H/E (Highly/Extremely Reactive Soil):
· A multi-layer moisture barrier system (e.g., bituminous membranes or sandwich systems) will be used for added protection against high moisture exposure.
· The moisture barrier will be installed along with drainage systems to direct excess moisture away from the foundation.
4. Class P (Problematic Site):
· Special moisture control measures will be implemented, such as additional membrane layers, waterproofing systems, and dewatering systems in cases where groundwater intrusion is expected.
· Subfloor ventilation systems and drainage systems may be incorporated to further control moisture levels.
C. Compliance with NCC and Australian Standards
· The moisture barrier design will comply with the relevant NCC provisions for moisture control (Part F1) and the standards outlined in AS 2870-2011 (Residential Slabs and Footings).
· The materials used will comply with the performance requirements for durability, strength, and resistance to moisture, ensuring that the building is protected from rising damp and water ingress.


	Materials
	Polyethylene Sheets
Polyethylene is the most common material used for moisture barriers in slab-on-ground construction due to its affordability, ease of installation, and effective moisture resistance.
· Material: Polyethylene Sheet
· Thickness: Minimum 0.2mm (as per AS 2870-2011).
· Application: Typically used under slabs and around footings in subfloor areas to prevent the ingress of moisture from the ground.
· Performance Solution: Polyethylene sheets provide an effective vapour barrier, preventing the movement of moisture vapour into the building structure.
Standards Compliance:
· AS 2870-2011 (Residential Slabs and Footings): Requires the use of a polyethylene moisture barrier for slab-on-ground foundations in areas with moderate to high moisture risk. The barrier must be continuous and sealed at all joints to prevent moisture ingress.
· NCC Volume One and Two: Both versions of the NCC outline the requirement for moisture control, including the use of polyethylene sheets for foundation moisture barriers.
B. Bituminous Membranes
Bituminous membranes, often made of asphalt or modified bitumen, are a more durable option for moisture barriers in commercial projects, particularly in areas exposed to higher moisture levels or water ingress.
· Material: Bituminous Membrane
· Thickness: Typically, 3-4mm, with additional reinforcement layers if needed.
· Application: Used in areas with high moisture exposure, such as basements, subfloors, or underground structures.
· Performance Solution: These membranes are highly resistant to water intrusion and provide an additional layer of protection in moisture-prone areas.
Standards Compliance:
· AS 3740-2010 (Waterproofing of Domestic Wet Areas): Bituminous membranes are often used for moisture-resistant membranes in high-moisture environments, ensuring compliance with waterproofing standards.
· AS 2870-2011: Also allows the use of bituminous membranes for moisture control in foundation areas where higher performance is required.
Liquid-applied Waterproofing Membranes
Liquid-applied membranes are flexible coatings that are applied to the foundation or subfloor slab as a liquid, which hardens into a waterproof layer once applied.
· Material: Liquid-applied Waterproofing Membrane (e.g., Cementitious, Polyurethane, or Acrylic-based Membranes)
· Thickness: Typically, between 1-2mm, depending on the product and application.
· Application: Used for waterproofing slabs, foundations, and external walls where moisture ingress is a concern.
· Performance Solution: Liquid-applied membranes are flexible, allowing for continuous coverage and seamless application, particularly in complex areas where sheets and rolls may be difficult to install.
Standards Compliance:
· AS 3740-2010: Liquid-applied membranes are commonly used in wet areas such as bathrooms and kitchens, providing a flexible, seamless solution for preventing moisture penetration.
· NCC Volume One and Two: Liquid-applied membranes can be used as part of the moisture control strategy for foundation walls and subfloor systems in both commercial and residential projects.
D. Geotextile Fabric with Drainage Systems
Geotextile fabric can be used in combination with moisture barriers to provide enhanced drainage while preventing moisture build-up.
· Material: Geotextile Fabric (commonly woven or non-woven)
· Application: Used in combination with drainage systems in moisture-sensitive areas such as subsoil layers or retaining walls.
· Performance Solution: Geotextiles allow for drainage while also preventing the migration of fine particles into the drainage system, helping to protect the moisture barrier and ensure the foundation remains dry.
Standards Compliance:
· AS 2870-2011 (Residential Slabs and Footings): Geotextile fabrics may be used in areas where subsoil drainage is needed to maintain the integrity of the moisture barrier, especially in high water table conditions.
· NCC: Where necessary, drainage and geotextile fabric can be included in the design to prevent moisture build-up beneath foundations, enhancing the performance of the moisture barrier



	A. Slab-on-ground Construction
1. Polyethylene Sheet (Minimum thickness 0.2mm) will be used for moisture control beneath the foundation slab.
· Site Classification: If the site has a moderate to high moisture risk (e.g., high water table or reactive soils), the polyethylene moisture barrier will be installed to prevent rising damp.
· Standards Compliance: Meets requirements of AS 2870-2011 and NCC for slab foundations.
2. Bituminous Membranes (If applicable):
· Used in areas requiring higher moisture resistance (e.g., basements or below-grade walls).
· Standards Compliance: Compliant with AS 3740-2010 for waterproofing and NCC Volume One.
B. High Moisture Exposure Areas (Basements, Subfloor)
1. Liquid-applied Membrane:
· In areas with high moisture risk (e.g., basements or subfloor spaces), a liquid-applied waterproofing membrane will be applied to the slab and foundation walls.
· Standards Compliance: Meets performance criteria of AS 3740-2010 and relevant sections of NCC Volume One.
2. Geotextile Fabric with Subsoil Drainage:
· Used around the foundation to prevent water accumulation and ensure effective moisture management. This will be combined with drainage pipes for enhanced moisture control.
· Standards Compliance: Meets the drainage requirements of AS 2870-2011.
C. Compliance Summary for Materials
· Polyethylene sheets are ideal for most slab-on-ground foundations and are cost-effective while meeting compliance standards for moisture barriers.
· For high moisture areas, bituminous membranes or liquid-applied membranes provide additional durability and resistance to water ingress.
· The use of geotextile fabrics with drainage systems ensures effective moisture management and long-term protection against rising damp and water ingress.
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	Concrete and reinforcement
	Concrete
NCC Compliance:
· Part B1 - Structural Safety: The NCC outlines minimum performance requirements for concrete used in structural applications. It ensures that concrete will provide the strength and stability necessary for the building.
Australian Standards:
· AS 3600-2018 - Concrete Structures: This standard covers the design and construction of reinforced concrete structures. It specifies:
· Minimum compressive strength for concrete (typically 25 MPa for foundations and up to 40-50 MPa for high-strength applications).
· Mix design guidelines for durability and workability.
· Cement content, aggregate type, and water-cement ratio for ensuring suitable strength and durability.
· AS 1379-2007 - Specification and Supply of Concrete: Provides requirements for ready-mix concrete supply and delivery, ensuring concrete quality is maintained from mixing through to application.
Reinforcement Steel:
· Steel reinforcement used in concrete structures must be of the correct grade and comply with the following standards:
· AS 4671-2019 – Steel Reinforcing Materials: Specifies the types and grades of reinforcing steel for structural concrete, such as:
· Grade 500E (steel bars) for use in areas requiring high-strength reinforcement.
· Deformed bars or mesh reinforcement for structural elements.
· Corrosion-resistant coatings (e.g., galvanized or epoxy-coated steel) for areas exposed to harsh environmental conditions, such as coastal environments or high humidity.
· AS 4100-2020 – Steel Structures: Provides guidance for using steel reinforcement within steel-framed structures, ensuring compatibility with other structural elements.
· AS 3600-2018 – Concrete Structures: Provides detailed requirements on the placement and spacing of reinforcement, as well as the bonding and encasement within the concrete.



	B. Performance Solution for Concrete:
For the Riverside Commercial Tower, the concrete used in foundations, slabs, and columns will be designed based on the required structural load, exposure class, and environmental conditions (e.g., coastal environments or highly reactive soils).
1. Concrete Strength:
· Foundations/Footings: Minimum 25 MPa compressive strength (higher compressive strength may be used for heavy load-bearing areas, such as columns and beams).
· Columns and Beams: Minimum 30-40 MPa compressive strength, depending on load-bearing requirements.
· Exposure Classes: Concrete will be classified for exposure to elements such as moisture, freeze-thaw cycles, and chemical attacks (e.g., sulphate attack).
2. Durability: The concrete mix will include high-durability additives such as slag cement or fly ash for improving the resistance to chemical attack and corrosion.
B. Performance Solution for Reinforcement:
1. Reinforcement Bars:
· Grade 500E steel reinforcement bars will be used for the Riverside Commercial Tower, ensuring the required yield strength and durability in slabs, beams, columns, and foundations.
· For high-risk areas, such as coastal locations or wet zones, corrosion-resistant coatings (e.g., galvanized or epoxy-coated steel) will be used.
2. Reinforcement Mesh:
· Reinforcing mesh (e.g., SL72 mesh) will be used for floor slabs and walls to improve the structural continuity and shear strength of the concrete elements.
3. Pre-stressed Reinforcement:
· For areas with high bending or tensile loads (e.g., long span beams), pre-stressed concrete will be considered, which involves pre-tensioning or post-tensioning reinforcement steel to improve load-bearing capacity.
4. Reinforcement Placement:
· Reinforcement bars will be placed according to the requirements specified in AS 3600-2018 for the minimum cover over the reinforcement, ensuring proper protection against corrosion and adequate bonding with the concrete.


	Materials
	A. Cement
Cement is a key component in the concrete mix, and its type and quality directly influence the strength, workability, and durability of the concrete.
Materials:
· Ordinary Portland Cement (OPC): The most common form of cement, used for general-purpose concrete.
· Blended Cement (e.g., Pozzolanic Cement or Fly Ash Cement): Used for enhanced durability, particularly in aggressive environments (e.g., coastal regions with saltwater exposure).
Standards Compliance:
· AS 3972-2010 - General Purpose and Blended Cements: Specifies the requirements for the production of OPC and blended cements, ensuring their quality, strength, and performance in different environments.
B. Aggregates (Fine and Coarse)
Aggregates are essential for providing the structural volume in concrete and influence the workability and strength.
Materials:
· Coarse Aggregates: Crushed rock or gravel, typically with a size range between 5mm to 40mm. Materials such as limestone or basalt are common, selected for their strength and durability.
· Fine Aggregates (Sand): Typically, river sand or crushed sand that is clean and free from deleterious materials like clay or silt.
Standards Compliance:
· AS 2758.1-2009 - Aggregates and Rock for Engineering Purposes: Specifies requirements for the quality, grading, and testing of aggregates to ensure they meet performance standards for use in concrete.
C. Water
Water is used to hydrate the cement and ensure proper curing and workability of the concrete mix.
Materials:
· Potable Water: Water that is free from contaminants or chemicals that could negatively impact the hydration process and strength development of concrete.
Standards Compliance:
· AS 1379-2007 - Specification and Supply of Concrete: Requires water used in concrete to be clean, non-contaminated, and free from chemicals that could interfere with the mix's performance.
D. Admixtures
Admixtures are used to enhance or modify the properties of concrete, such as workability, setting time, or durability.
Materials:
· Plasticisers: Used to improve workability without adding more water.
· Superplasticisers: Enhance workability for high-strength concrete mixes.
· Air-Entraining Agents: Improve the concrete’s resistance to freeze-thaw cycles.
· Accelerators/Retarders: Control the setting time, especially in cold or hot weather.
Standards Compliance:
· AS 1478.1-2000 - Chemical Admixtures for Concrete: Specifies requirements for various types of admixtures, ensuring they are suitable for the mix design and environmental conditions.
Steel Reinforcement Bars (Rebars)
Steel bars are the most common type of reinforcement used to handle tensile stress and provide structural strength.
Materials:
· Grade 500E Reinforcing Steel: This is the most common steel reinforcement grade, used for its high yield strength and ductility.
· Corrosion-Resistant Steel: For high-corrosion areas (e.g., coastal or highly reactive soils), epoxy-coated or galvanized steel reinforcement may be used.
Standards Compliance:
· AS 4671-2019 - Steel Reinforcing Materials: Specifies the grades, types, and performance of reinforcing steel used in concrete structures. For example, grade 500E steel bars have a minimum yield strength of 500 MPa.
B. Steel Mesh (Welded Mesh)
Steel mesh is used for light-duty reinforcement in concrete elements such as slabs and walls.
Materials:
· Welded Wire Mesh: Mesh like SL72 (commonly used in slabs) provides uniform reinforcement for smaller structures or as secondary reinforcement for concrete elements.
Standards Compliance:
· AS 1302-1992 - Steel Wire for Reinforced Concrete: Specifies the requirements for welded wire mesh used in concrete, ensuring it complies with strength and formability needs for structural applications.
C. Pre-Stressed Reinforcement (For Pre-Stressed Concrete)
In areas of high bending or tensile loads (e.g., long-span beams), pre-stressed reinforcement is used.
Materials:
· Pre-stressed Steel Tendons: Tendons that are pre-tensioned or post-tensioned to improve the concrete’s load-bearing capacity.
Standards Compliance:
· AS 3600-2018 - Concrete Structures: Specifies the requirements for pre-stressed concrete and reinforcement within the structure. It includes guidelines on the use of tendon systems for concrete elements like beams, slabs, and floors.
D. Corrosion Protection for Reinforcement
In environments subject to high moisture or aggressive chemicals, corrosion-resistant reinforcement may be needed.
Materials:
· Epoxy-Coated Bars: Reinforcement bars coated with epoxy to prevent corrosion.
· Galvanized Reinforcement: Steel bars coated with zinc to prevent rusting.
Standards Compliance:
· AS 4671-2019: Specifies the criteria for corrosion-resistant reinforcement, including epoxy-coated and galvanized bars, to prevent premature corrosion in harsh environments.



	Concrete:
1. Compressive Strength: Concrete will be designed to meet the required strength for foundation slabs, columns, and beams, with a typical mix of 30 MPa to 40 MPa for primary elements and 25 MPa for footings.
2. Durability: Concrete will be designed with high-durability admixtures (e.g., fly ash or slag cement) for increased resistance to sulphate attack and chloride-induced corrosion in exposed areas.
3. Exposure Classes: Concrete will be classified for its exposure conditions (e.g., C1 to C4) based on the project’s environmental location (e.g., coastal zone or inland).
B. Reinforcement:
1. Steel Bars: Grade 500E steel bars will be used for most elements of the building to provide the necessary strength and ductility.
2. Corrosion Resistance: For areas exposed to high humidity or chemical attack (e.g., near the coast), epoxy-coated or galvanized reinforcement will be used.
3. **Pre-stressed Reinforcement
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	Masonry
	A. Bricks & Concrete Blocks
Masonry walls can be constructed using either clay bricks or concrete masonry units (CMUs), depending on the structural and architectural requirements.
Materials:
· Clay Bricks: Used for load-bearing walls, non-load-bearing partitions, and facades.
· Concrete Blocks (CMUs): Used for load-bearing walls, fire-rated walls, and structural retaining walls.
· Autoclaved Aerated Concrete (AAC) Blocks: Lightweight blocks with excellent thermal insulation and fire resistance.
Standards Compliance:
· AS 3700-2018 - Masonry Structures: Governs the design and construction of brick and block masonry in buildings, including structural and non-structural applications.
· AS 4773.1 & AS 4773.2 - Masonry in Small Buildings: Covers construction standards for residential and low-rise commercial masonry structures.
· AS/NZS 4455.1-2008 - Masonry Units & Segmented Pavers: Specifies the dimensional tolerances, strength, and durability of masonry units.
B. Mortar & Grout
Mortar binds masonry units together and contributes to the wall's strength and weather resistance. Grout is used in reinforced masonry to bond reinforcement bars to the masonry structure.
Materials:
· Mortar Mixes: Typically made of cement, sand, lime, and water.
· Grout Mixes: High fluidity mixes of cement, sand, and water used for reinforced masonry.
Standards Compliance:
· AS 3700-2018: Specifies mortar class and strength requirements for different masonry applications.
· AS 4773.2-2015: Outlines mortar mix designs for residential and small commercial buildings.
C. Masonry Reinforcement
Reinforcement enhances tensile strength and stability in masonry structures.
Materials:
· Reinforcing Steel Bars (Rebars): Used for reinforced block walls and structural masonry.
· Masonry Wall Ties: Used to connect brickwork to supporting walls.
· Ladder and Truss Mesh: Reinforcement placed in horizontal joints to improve crack resistance.
Standards Compliance:
· AS 3700-2018: Specifies reinforcement design requirements for masonry walls.
· AS 4671-2019: Governs the use of steel reinforcement in masonry.

	A Performance Solution for masonry can be justified through:
1. Engineering Assessment – Structural calculations for load-bearing capacity, lateral stability, and seismic resistance.
2. Fire Testing Reports – Compliance with FRL requirements for masonry walls.
3. Acoustic Testing Data – Demonstrating that the masonry wall achieves the required STC ratings.
4. Thermal Modelling – Proving compliance with energy efficiency regulations.
5. Weatherproofing Assessment – Verifying compliance with water penetration resistance standards.


	Moisture Barrier
	Moisture barriers in masonry must meet NCC Performance Requirements under Volume One – Part F1 (Damp and Weatherproofing). The relevant Australian Standards include:
· AS 3700-2018 – Masonry Structures (Damp-proofing and waterproofing requirements)
· AS 4773.2-2015 – Masonry in Small Buildings (Water penetration control)
· AS 4654.1-2012 – Waterproofing Membranes for External Above-Ground Use
· AS/NZS 2904:1995 – Damp-Proof Courses and Flashings

	Material Selection –
· Use water-resistant masonry blocks with hydrophobic additives.
· Apply polyurethane-based waterproof coatings externally.
Damp-Proofing Strategy –
· Install continuous DPC membranes at the base of walls.
· Use capillary break layers beneath slabs.
Drainage System –
· Install weep holes at 1200mm intervals.
· Use subsurface drainage behind retaining walls.
Testing & Certification –
· Conduct moisture absorption tests per AS 3700.
· Verify compliance through hygrothermal performance testing.


	Materials
	A. Structural Integrity (NCC Volume One – Part B1 & AS 3700)
· Clay bricks and concrete blocks must have sufficient compressive strength.
· AAC blocks require reinforcement where structural loads are applied.
· Compliance Pathway:
· Use Deemed-to-Satisfy (DTS) provisions in AS 3700.
· OR provide engineering calculations for alternative materials.
B. Durability & Weatherproofing (NCC Part F1 & AS 4773.2)
· Masonry materials must resist moisture and prevent water ingress.
· Compliance Pathway:
· Use cavity walls, damp-proof courses (DPC), and waterproof coatings.
· OR use hydrophobic masonry materials as an alternative Performance Solution.
C. Fire Resistance (NCC Part C1 & AS 1530.4, AS 3700)
· Fire-rated masonry must achieve the required Fire Resistance Level (FRL).
· Compliance Pathway:
· Use fire-rated concrete blocks or clay bricks per AS 3700.
· OR provide fire test reports for alternative materials.
D. Thermal Performance (NCC Part J1 & AS 4773.2)
· Masonry walls must meet energy efficiency requirements.
· Compliance Pathway:
· Use insulated cavity walls, lightweight AAC blocks, or thermal mass walls.
· OR use performance-based thermal modelling to demonstrate compliance.
E. Acoustic Performance (NCC Part F5 & AS/NZS 2107)
· Masonry walls must provide sufficient sound insulation.
· Compliance Pathway:
· Use solid masonry walls with high STC ratings.
· OR provide acoustic test reports for alternative materials.

	Engineering Assessments – Strength, load-bearing capacity, and lateral stability calculations.
Fire Testing Reports – Compliance with FRL requirements for fire-resistant masonry.
Acoustic Testing Data – Soundproofing effectiveness verification.
Thermal Modelling – Energy efficiency performance.
Weatherproofing & Durability Testing – Water penetration resistance verification.
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	Framing
	A. Structural Stability & Load-Bearing Capacity (NCC Part B1 & AS 4100, AS 1684, AS 3600)
· The framing system must support dead loads, live loads, and lateral forces (wind, earthquake).
· Compliance Pathway:
· Use Deemed-to-Satisfy (DTS) provisions for framing per material-specific standards.
· OR provide engineering certification for non-standard designs.
B. Fire Resistance (NCC Part C1 & AS 1530.4, AS 4100, AS 3600)
· Framing materials must achieve required Fire Resistance Levels (FRL).
· Compliance Pathway:
· Use fire-rated steel or concrete framing for commercial buildings.
· OR apply fire-protective coatings (intumescent paint, fire-rated plasterboard).
C. Wind & Earthquake Resistance (NCC Part B1 & AS/NZS 1170.2, AS 1720, AS 3600)
· Framing must withstand high winds and seismic loads.
· Compliance Pathway:
· Use braced steel or timber framing systems designed for the location’s wind rating.
· OR provide dynamic structural modelling for earthquake-prone regions.
D. Moisture & Corrosion Protection (NCC Part F1 & AS 3700, AS 2312, AS 1684)
· Structural framing must be protected from moisture and corrosion.
· Compliance Pathway:
· Use hot dip galvanized or stainless steel for exposed areas.
· Apply timber treatments for termite and moisture resistance.
E. Energy Efficiency & Acoustic Performance (NCC Part J1 & AS 4859.1, AS 1191)
· Framing systems must contribute to insulation and soundproofing.
· Compliance Pathway:
· Use insulated steel/timber framing with cavity wall systems.
· Install acoustic barriers in framing cavities.

	Material Selection:
· Cold-formed steel framing (Light Gauge Steel – LGS) for high strength-to-weight ratio.
· Concrete core walls for additional stability.
Fire Protection:
· Intumescent coatings applied to steel to achieve FRL 120/120/120.
· OR fire-rated plasterboard cladding per AS 1530.4.
Wind & Earthquake Resistance:
· Braced steel framing with moment connections per AS/NZS 1170.2.
· Seismic design per AS 1170.4, verified with structural modelling.
Moisture & Corrosion Resistance:
· Galvanized or epoxy-coated steel (AS 2312) in high-humidity areas.
· Drainage detailing & vapor barriers for steel-timber interface protection.


	Materials
	Structural Steel:
· Must comply with AS 4100-2020 (Steel Structures) for structural design and safety.
· Cold-formed steel framing must meet AS/NZS 4600 (Cold-Formed Steel Structures).
· Corrosion protection should follow AS 2312.1-2014 (Protective Coatings for Steel).
· Structural fasteners and welding must comply with AS 1252 (High-Strength Bolts) and AS 1554 (Structural Welding).
Engineered Timber:
· Timber framing must be designed per AS 1684 (Residential Timber Framing Code) for conventional construction.
· Engineered timber, such as Laminated Veneer Lumber (LVL), Glulam, and Cross-Laminated Timber (CLT), should comply with AS 1720.1 (Timber Structures).
· Termite protection for timber should meet AS 3660.1 (Termite Management – New Buildings).
Reinforced Concrete:
· Structural concrete framing must follow AS 3600-2018 (Concrete Structures).
· Concrete reinforcement must be in accordance with AS 4671 (Steel Reinforcing Materials).
· Precast concrete elements should comply with AS 3850 (Prefabricated Concrete Elements).
Fire Protection:
· All framing materials must meet NCC Volume One, Part C1 (Fire Safety).
· Steel must achieve the required Fire Resistance Level (FRL) using intumescent coatings or fire-rated encasement, tested to AS 1530.4-2014 (Fire Resistance Testing).
· Timber framing in fire-prone areas must use fire-retardant treatments or protective linings to comply with fire safety provisions.
Wind and Seismic Resistance:
· All framing systems must be designed to withstand site-specific wind loads in accordance with AS/NZS 1170.2 (Wind Actions).
· Seismic resistance must comply with AS 1170.4 (Earthquake Actions in Australia).
Moisture and Corrosion Protection:
· Moisture protection for timber framing must comply with AS 1684.2 (Design Criteria for Timber Framing in Damp Conditions).
· Steel framing should be hot-dip galvanized (AS/NZS 4680) or epoxy-coated (AS 3750.15) for environments prone to corrosion.
Thermal and Acoustic Performance:
· Framing materials should support the building’s thermal insulation requirements, in line with AS/NZS 4859.1 (Thermal Insulation Materials for Buildings).
· Acoustic performance should follow AS/NZS 2107 (Recommended Design Sound Levels), particularly for separating walls and floor systems.

	A. Structural Steel (AS 4100, AS/NZS 4600)
· Hot-rolled steel sections (H-Beams, I-Beams, Channels)
· Cold-formed steel (LGS – Light Gauge Steel) for non-load-bearing partitions
· Galvanized steel (AS 4792) for corrosion resistance
Compliance Pathway:
· Fire Protection: Apply intumescent paint (AS 1530.4) or encase in fire-rated plasterboard.
· Corrosion Resistance: Use hot-dip galvanized steel (AS 2312.1) in high-humidity environments.
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	Roof and wall cladding
	Structural Performance
· NCC B1.2 – Structural Reliability: Cladding must withstand wind loads, impact loads, and other environmental forces.
· AS/NZS 1170.2 (Wind Actions): Specifies wind loads that roof and wall cladding must resist, including cyclone-prone regions.
· AS 1562.1 (Metal Roofing and Wall Cladding): Establishes structural requirements for metal cladding systems.
· AS 4040.2 (Wind Resistance Testing for Cladding): Tests the ability of roofing and walls to withstand wind pressures.
Fire Resistance
· NCC C1.1 – Fire Resistance: Requires non-combustible or fire-rated materials for cladding in certain building classifications.
· AS 1530.1 (Combustibility Test for Materials): Determines if a material is non-combustible.
· AS 1530.3 (Fire Hazard Properties of Materials): Tests ignitability, flame propagation, heat release, and smoke development.
· AS 5113 (Façade Fire Propagation Test): Evaluates the fire performance of external wall cladding systems.
Weatherproofing & Moisture Management
· NCC F1.2 – Weatherproofing: Requires roof and wall cladding to prevent water ingress and deterioration due to moisture exposure.
· AS/NZS 2904 (Damp Proof Courses & Flashings): Specifies materials and installation requirements for waterproofing elements.
· AS 1562.1 (Metal Roofing and Cladding): Includes provisions for weather resistance and drainage.
Thermal & Energy Efficiency
· NCC J1.2 – Thermal Insulation: Requires cladding systems to contribute to the building’s energy efficiency.
· AS/NZS 4859.1 (Thermal Insulation Materials): Specifies performance requirements for insulation used in roof and wall systems.
Acoustic Performance
· NCC F5.5 – Acoustic Performance: Requires external walls to provide adequate sound insulation.
· AS/NZS 2107 (Acoustic Design): Establishes noise control requirements for buildings.

	Roof Cladding – Performance Solution
 Standing Seam Metal Roofing (Colorbond/Zincalume)
· Complies with AS 1562.1 (Metal Roofing & Cladding) for structural and wind resistance.
· Corrosion-resistant per AS 1397 (Coated Steel Products).
· Non-combustible, satisfying AS 1530.1 (Combustibility Test).
· High reflectivity contributes to energy efficiency (NCC Section J).
Insulated Roof Panels (Composite Panels – PIR Core)
· Meets thermal insulation requirements per AS/NZS 4859.1.
· Fire-resistant variants tested under AS 1530.3 to limit fire spread.
· Reduces condensation risks, enhancing moisture control (AS/NZS 2904).
Concrete Roof Decking (Precast or In-Situ Concrete Slab)
· Provides excellent thermal mass for energy efficiency.
· Achieves high fire resistance (AS 3600 – Concrete Structures Code).
· Compliant with AS 4654.2 (Waterproofing for Roofs & Balconies).
Wall Cladding – Performance Solution
Material Selection & Justification:
· Non-Combustible Aluminium Composite Panels (ACP or Solid Aluminium)
· Complies with AS 1530.1 (Non-Combustibility Test) for high-rise applications.
· Fire-rated versions tested under AS 5113 (Façade Fire Propagation Test).
· High durability and impact resistance per AS 4284 (Façade Testing).
· Ventilated Rainscreen Cladding (Fiber Cement Panels or Porcelain Cladding)
· Complies with AS/NZS 2908.2 (Fiber Cement Products) for moisture resistance.
· Fire-resistant options rated per AS 1530.3.
· Superior thermal performance when combined with continuous insulation.
· Brick Veneer or Precast Concrete Panels
· Provides higher acoustic performance (AS/NZS 2107).
· Meets thermal mass requirements (NCC Section J).
· Compliant with AS 1170.4 (Earthquake Loads) for seismic stability.
Compliance Verification:
· Wind pressure testing (AS 4284) for façade systems.
· Thermal imaging analysis to confirm compliance with NCC Section J.
· Fire resistance testing (AS 1530.3, AS 5113) for façade materials.



	Materials
	NCC Requirement 
· B1.2 – Structural Reliability - Roofing materials must withstand expected loads, including wind, impact, and live loads.
· B1.4 – Roof and Wall Cladding - Roof materials must be suitable for the location and resist wind, snow, and live loads.
· C1.9 – Non-Combustible Materials - Roofing in certain building classes must be non-combustible or fire-rated.
· F1.2 – Weatherproofing - Roofing must prevent moisture ingress and protect against water damage.
· J1.2 – Thermal Performance - Roofing materials must contribute to energy efficiency requirements. 
Australian Standards for Roofing Materials
2.1 Structural & Wind Resistance
AS 1562.1 – Design and Installation of Sheet Roof and Wall Cladding
· Sets requirements for metal roofing and wall cladding installation.
AS 4040.2 – Wind Load Testing for Roofing & Cladding
· Ensures resistance to wind loads, including cyclone-prone areas.
AS/NZS 1170.2 – Wind Actions on Structures
· Defines wind load calculations for structural roofing elements.
AS/NZS 4600 – Cold-Formed Steel Structures
· Specifies the structural design requirements for steel roof framing.

2.2 Fire Resistance & Combustibility
AS 1530.1 – Combustibility Test for Materials
· Determines if roofing materials are non-combustible.
AS 1530.3 – Fire Hazard Properties of Building Materials
· Measures ignitability, flame propagation, heat release, and smoke development.
AS 5113 – Fire Propagation Testing for External Façades
· Applies to roofing materials used as part of a façade system.
2.3 Weatherproofing & Moisture Management
AS 4654.1 – Waterproofing Materials for External Above-Ground Use
· Specifies material properties for roof waterproofing membranes.
AS 4654.2 – Waterproofing Design & Installation Requirements
· Covers the correct installation of waterproofing materials for roofs and balconies.
AS/NZS 2904 – Damp Proof Courses & Flashings
· Ensures materials used for moisture barriers meet durability and performance standards.

2.4 Thermal Performance & Energy Efficiency
AS/NZS 4859.1 – Thermal Insulation Materials for Buildings
· Governs insulation performance used in roofing systems.
AS 4284 – Testing of Building Façades (Including Roofing Components)
· Ensures roofing components in high-rise buildings meet performance expectations for thermal efficiency.
AS 3959 – Construction of Buildings in Bushfire-Prone Areas
· Determines roofing requirements in fire-prone zones.


	1.1 Structural & Wind Load Compliance
Design Approach:
· The roofing system will be designed in accordance with AS 1562.1 (Metal Roofing & Cladding) and AS/NZS 1170.2 (Wind Actions on Structures) to ensure resistance to wind uplift, cyclonic conditions, and structural loads.
· Wind load calculations will be performed based on site-specific conditions to verify compliance with AS 4040.2 (Wind Resistance Testing).
Verification Methods:
· Engineering assessment of wind loads and structural fixings.
· Testing of roof sheeting and fasteners per AS 4040.2.
· Third-party certification of compliance with AS 1562.1 and AS 4600 (Cold-Formed Steel Structures).
1.2 Fire Safety & Non-Combustibility
Design Approach:
· Roofing materials will be selected based on AS 1530.1 (Combustibility Test for Materials) to ensure compliance with NCC C1.9 (Non-Combustible Materials) where required.
· In bushfire-prone areas, roofing will comply with AS 3959 (Construction of Buildings in Bushfire-Prone Areas), using ember-resistant materials and appropriate roof ventilation systems.
Verification Methods:
· Fire testing of materials to AS 1530.1 and AS 1530.3.
· Selection of compliant non-combustible roofing materials such as Colorbond, Zincalume, or concrete roofing.
1.3 Waterproofing & Moisture Control
Design Approach:
· The roofing system will integrate membrane-based waterproofing in accordance with AS 4654.1 (Waterproofing Materials) and AS 4654.2 (Waterproofing Installation Requirements).
· Damp-proof courses and flashing will be installed per AS/NZS 2904 (Damp Proof Courses & Flashings) to prevent moisture ingress.
Verification Methods:
· On-site water penetration testing to AS 4284 (Testing of Building Façades).
· Use of torch-on bitumen membranes or PVC/TPO/EPDM membranes with AS 4654.1 compliance.
· Certification of waterproofing materials and installation procedures.
1.4 Thermal Performance & Energy Efficiency
Design Approach:
· Roof insulation will be installed per AS/NZS 4859.1 (Thermal Insulation Materials for Buildings) to ensure compliance with NCC Section J (Energy Efficiency Requirements).
· Roofing will incorporate high-reflectivity materials (e.g., Colorbond Surfmist) to reduce solar heat gain.
Verification Methods:
· Thermal modelling and R-value calculations to verify NCC J1.2 compliance.
· Use of cool roofs with reflective coatings tested to AS/NZS 4859.1.
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	Glazing
	NCC Requirements: 
· B1.4 – Structural Resistance: Glass must withstand wind loads, impact, and live loads in accordance with AS 1288.
· C1.9 – Non-Combustible Materials: Glazing in certain locations must meet fire resistance and non-combustibility requirements.
· F1.1 – Weatherproofing: Glazing must prevent water penetration and ensure weatherproofing.
· G1.2 – Glazing Safety: Glass in human impact areas must meet safety glass standards.
· J1.5 – Building Fabric (Energy Efficiency): Glass must comply with thermal performance requirements, including U-values and solar heat gain coefficients (SHGC).
Australian Standards for Glazing
2.1 Structural & Wind Load Compliance
AS 1288 – Glass in Buildings – Selection & Installation
· Specifies the correct selection of glass based on wind load, location, and safety.
· Defines thickness and strength requirements for different glazing applications.
AS/NZS 1170.2 – Wind Actions on Structures
· Governs wind load calculations for external glazing, ensuring structural integrity.
2.2 Safety & Impact Resistance
AS/NZS 2208 – Safety Glazing Materials in Buildings
· Sets testing and impact resistance requirements for toughened, laminated, and wired safety glass.
AS 1288 – Human Impact Safety Requirements
· Requires safety glass in areas with human contact (e.g., doors, balustrades, low-level glazing).
AS 1428.1 – Design for Access & Mobility
· Governs glazing requirements in accessible buildings, including visual contrast and reflectivity.
AS 2047 – Windows & External Glazed Elements in Buildings
· Specifies performance requirements for air infiltration, water penetration, wind resistance, and strength.
2.3 Fire Resistance & Bushfire Compliance
AS 1530.4 – Fire-Resistance Tests for Elements of Construction
· Determines fire resistance levels (FRL) for fire-rated glazing.
AS 3959 – Construction of Buildings in Bushfire-Prone Areas
· Specifies glazing requirements in bushfire-prone zones, including toughened glass and ember-resistant seals.


	Structural & Wind Load Compliance
Design Approach:
· Glass Selection: High strength laminated or toughened glass will be selected based on the wind load analysis from AS/NZS 1170.2 (Wind Actions on Structures). The glass will be designed to withstand the wind pressures calculated for the Riverside Commercial Tower site.
· Structural Fixings: Glazing systems will use certified framing and anchoring systems designed to meet the wind load requirements per AS 1288 (Glass in Buildings) and AS 2047 (Windows & External Glazed Elements in Buildings).
Verification Methods:
· Wind Load Calculation: Structural engineers will assess wind loads in line with AS/NZS 1170.2 to ensure compliance.
· Testing & Certification: Glazing panels and framing will be subjected to wind resistance and safety testing in accordance with AS 2047 to ensure that they perform under anticipated wind conditions.

2. Fire Resistance & Bushfire Compliance
Design Approach:
· Fire-Rated Glazing: For areas of the building requiring fire resistance (e.g., fire walls or fire escape routes), fire-rated glazing solutions will be selected in accordance with AS 1530.4 (Fire Resistance Tests for Elements of Construction).
· Bushfire-Prone Areas: Glazing exposed to bushfire-prone areas will be selected according to AS 3959 (Construction of Buildings in Bushfire-Prone Areas), using materials that resist ember attack and radiant heat. This includes using toughened glass with non-combustible frames and seals.
Verification Methods:
· Fire-Resistance Testing: Fire-rated glazing will undergo testing in compliance with AS 1530.4.
· Bushfire Compliance: Glazing will meet the AS 3959 standards for bushfire-prone areas to mitigate risks of glass failure due to heat or ember contact.
3. Safety & Impact Resistance
Design Approach:
· Safety Glass: All glazing located in high-traffic areas or near doors, low-level windows, or where human impact is likely, will comply with AS/NZS 2208 (Safety Glazing Materials in Buildings), requiring the use of toughened or laminated safety glass.
· Glazing Installation: Glass will be installed with appropriate impact resistance to prevent breakage and ensure safety in the event of accidental impact.
Verification Methods:
· Impact Testing: Safety glass will be subjected to impact testing per AS/NZS 2208 to confirm it meets required safety standards.
· Installation Inspection: Installation will be verified for compliance with AS 1288 (Glass in Buildings) to ensure safety glass is used in all applicable areas.
4. Waterproofing & Weatherproofing
Design Approach:
· Weatherproof Sealing: Glazing systems will be equipped with high-performance seals that ensure weatherproofing, preventing air and water penetration in accordance with AS 2047 (Windows & External Glazed Elements in Buildings).
· Drainage System: Glazed systems will incorporate a drainage system that directs any moisture that enters the glazing cavity to the exterior of the building.
Verification Methods:
· Water Penetration Testing: Glazing systems will undergo water penetration testing in compliance with AS 4284 (Testing of Building Façades) to ensure performance under simulated weather conditions.
· Site Inspections: The installation of weatherproof seals will be inspected to ensure compliance with AS 2047 and AS 4284.
5. Energy Efficiency & Thermal Performance
Design Approach:
· Thermal Insulation: Glazing will feature double-glazed units (DGUs) with low-emissivity coatings to enhance thermal insulation in compliance with AS/NZS 4859.1 (Thermal Insulation Materials for Buildings).
· Solar Control: Low solar heat gain glass will be used to reduce heat from sunlight, ensuring compliance with the NCC Section J (Energy Efficiency) and AS/NZS 4234 for energy-efficient buildings.
· U-Values and SHGC Compliance: The U-value and Solar Heat Gain Coefficient (SHGC) of the glazing will be optimised to meet energy efficiency requirements, minimising energy consumption for heating and cooling.


	Materials
	a) Glass Types and Selection
NCC/AS Compliance:
· AS 1288 – Glass in Buildings – Selection and Installation:
· Glass used must be selected based on factors such as wind load, impact resistance, and fire ratings.
· Glass types include toughened, laminated, and insulated glass.
· Toughened glass is required in high-impact zones such as doors, low windows, or windows near walkways, to meet safety and structural requirements.
· Laminated glass is selected for sound insulation and safety purposes, as it holds together when broken.
· Insulated Glass Units (IGUs) are used for thermal performance and acoustic insulation.
b) Frames and Support Systems
NCC/AS Compliance:
· AS 2047 – Windows and External Glazed Elements in Buildings:
· Framing materials must support glazing units and ensure they can withstand wind loads, thermal expansion, and other forces as required by the building design.
· Frame materials typically include aluminium, steel, or timber, with the choice depending on durability, aesthetic considerations, and structural performance.
· Sealants and gaskets used for weatherproofing must comply with the requirements in AS 2047 and AS 4284 (Testing of Building Façades), ensuring the glazing is properly sealed against moisture ingress.
c) Glazing Materials for Energy Efficiency
NCC/AS Compliance:
· AS/NZS 4666 – Insulating Glass Units (IGUs):
· Glazing units made up of two or more layers of glass separated by an air gap or gas-filled space to improve thermal insulation.
· Low-emissivity (Low-E) coatings are applied to glass surfaces to minimise heat transfer, improving energy efficiency.
· Double glazing or triple glazing units are typically used to meet thermal performance criteria in NCC Section J for energy efficiency.
· AS/NZS 4859.1 – Thermal Insulation Materials for Buildings:
· Insulating materials used in combination with glazing systems must be non-combustible and offer a high R-value to ensure optimal thermal performance.
d) Fire Resistance and Bushfire Compliance
NCC/AS Compliance:
· AS 1530.4 – Fire-Resistance Tests for Elements of Construction:
· Glazing materials used in fire-rated walls, doors, or compartments must be tested for fire resistance and comply with the Fire Resistance Level (FRL) requirements.
· Fire-rated glass used in these areas typically includes toughened, laminated, or ceramic glass designed to resist fire for a specified period.
· AS 3959 – Construction of Buildings in Bushfire-Prone Areas:
· Bushfire-resistant glazing must be used in areas exposed to high bushfire risks, including those in high bushfire attack levels (BAL).
· Ember-resistant glazing or glass with ember-proof seals is required to prevent the penetration of heat and embers from a bushfire.
e) Acoustic Performance
NCC/AS Compliance:
· AS 1276 – Acoustic Performance of Building Elements:
· Glazing materials must be selected to meet the required acoustic performance standards for reducing noise transmission between spaces, particularly for office buildings and residential areas in mixed-use developments.
· Double-glazed units with laminated glass are commonly used for high acoustic performance.

	Structural & Wind Load Compliance
· Material: Toughened or laminated glass is used in all high-wind-load areas, with appropriate framing made of steel or aluminium for support.
· Performance: The glazing system is designed to withstand the wind pressures calculated using AS 1170.2 (Wind Actions on Structures), ensuring compliance with NCC B1.4 (Structural Resistance).
Safety & Impact Resistance
· Material: Toughened or laminated glass is used in all human impact zones to meet the safety requirements per AS/NZS 2208.
· Performance: Glass systems are designed to withstand accidental impacts, especially in doorways and low-level windows, providing safety and security.
Fire Resistance
· Material: Fire-rated glazing systems using toughened glass with fire-resistant seals are selected for fire-rated walls, doors, or escape routes.
· Performance: Fire-rated glass complies with the FRL requirements as per AS 1530.4 and AS 3959 for bushfire-prone areas.
Energy Efficiency
· Material: Insulated Glass Units (IGUs) with low-emissivity coatings are used to ensure thermal insulation, improving energy efficiency.
· Performance: Double-glazed units comply with the NCC Section J (Energy Efficiency) and meet the thermal requirements outlined in AS 4666 and AS/NZS 4859.1.
Acoustic Performance
· Material: Laminated glass and double-glazed units are selected to improve the sound insulation properties of the building.
· Performance: Glazing systems achieve the required acoustic performance standards set out in AS 1276, ensuring noise control in office and residential areas.
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	Fire Safety
	NCC Compliance - Fire Resistance of Building Elements
· The NCC Volume 1 – Section C (Fire Safety) requires that all building elements (walls, floors, roofs, and ceilings) maintain their structural integrity in the event of a fire, depending on their location and use.
· These elements must achieve a Fire Resistance Level (FRL), which specifies the duration (in minutes) for which the element must resist:
· Structural failure
· The spread of fire
· The passage of smoke
Fire Resistance Levels (FRL):
· Class 2-9 Buildings (Commercial):
· External walls: FRL 60/60/60 (resist fire for 60 minutes)
· Internal fire-resistant walls: FRL 120/120/120 (for high-risk or fire-isolated areas like lift shafts)
· Floors and roofs: FRL 60/60/60 (depending on the design)
Australian Standards Compliance:
· AS 1530.4 – Fire Resistance Tests for Elements of Construction:
· This standard provides the test methods to determine the fire resistance of building elements and specifies the FRL that each building element must meet.
· AS 4100 – Steel Structures and AS 3600 – Concrete Structures provide additional guidelines on the structural performance of steel and concrete elements in fire conditions.
Fire-Resistant Doors and Windows
NCC Compliance:
· NCC Volume 1 – Part C1.10 requires fire-rated doors and windows to be used in fire-separated parts of a building to maintain compartmentation and limit the spread of fire.
· Fire-rated windows and doors must meet the relevant FRL as specified by the NCC.
Australian Standards Compliance:
· AS 1905.1 – Fire Resistant Door sets:
· This standard provides requirements for fire-resistant door sets, including doors, frames, seals, and hardware. Fire doors must achieve specific FRL ratings based on their use (e.g., FRL 60/60/60).
· AS 1530.4 – Fire Resistance Tests for Windows:
· This standard is used for testing the fire resistance of glazing systems. Glazed units used in fire-rated walls and doors must meet specific FRL ratings as per the NCC.
Smoke and Heat Ventilation
NCC Compliance:
· NCC Volume 1 – Part C4 outlines requirements for smoke and heat ventilation systems in high-rise buildings.
· For commercial buildings, the building classification (e.g., Class 5) may require an active smoke control system to prevent the spread of smoke in the event of fire.
Australian Standards Compliance:
· AS 1668.1 – The Use of Ventilation and Air-conditioning in Buildings:
· This standard outlines requirements for ventilation systems that can help to remove smoke and heat during a fire event.
· AS 4100 – Steel Structures:
· This standard may also apply in the design of smoke vents or related fire protection systems using steel framing.
Fire-Detection and Alarm Systems
NCC Compliance:
· The NCC requires that buildings have adequate fire-detection and alarm systems to alert occupants to evacuate in the event of a fire.
· These systems must be able to detect smoke and fire and be connected to emergency power supplies in case of electrical failure.
Australian Standards Compliance:
· AS 1670.1 – Fire Detection, Warning, Control and Intercom Systems:
· Specifies the requirements for the design, installation, and maintenance of fire detection and alarm systems in buildings.
· These systems must comply with the AS 1670.1 standard and should include smoke detectors, heat detectors, and manual call points.
Emergency Lighting and Exit Signage
NCC Compliance:
· NCC Volume 1 – Part D3 outlines requirements for emergency lighting and exit signs to ensure safe evacuation during a fire or emergency.
· Lighting must be installed in hallways, stairwells, and exits to guide occupants toward the safest route to the exit.
Australian Standards Compliance:
· AS 2293.1 – Emergency Escape Lighting and Exit Signs:
· This standard specifies requirements for the installation, testing, and maintenance of emergency lighting systems and exit signage.
· Emergency lighting must be powered by an independent source (e.g., battery or generator) to ensure continued operation during a fire.
6. Fire Separation and Compartmentation
NCC Compliance:
· The NCC requires fire separation between different areas of a building to contain fires within one part of the building and prevent them from spreading to other parts.
· This is particularly important in multi-story commercial buildings like the Riverside Commercial Tower, where fires can spread rapidly if not contained.
Australian Standards Compliance:
· AS 3600 – Concrete Structures and AS 4100 – Steel Structures:
· These standards provide the requirements for the design and construction of structural elements that maintain fire separation and withstand fire for the required period (FRL).
· AS 1530.4 – Fire Resistance Tests for Elements of Construction:
· This standard defines the fire resistance testing methods used for fire doors, windows, and structural elements to ensure they provide the necessary level of fire separation.
7. Fire Safety Signage and Evacuation Plans
NCC Compliance:
· NCC Volume 1 – Part D3.6 requires the installation of clear, visible signage to indicate fire exits and evacuation routes.
· The building must have a clear evacuation plan, and the means of egress (i.e., exit routes) must be adequate for the number of occupants.
Australian Standards Compliance:
· AS 3745 – Planning for Emergencies in Facilities:
· This standard specifies the procedures for creating an emergency evacuation plan and identifying the required means of escape in a building.


	Fire Resistance of Building Elements
Performance Requirement:
All building elements, including walls, floors, roofs, and ceilings, must maintain their fire resistance for the required duration as specified by the NCC, to limit the spread of fire and smoke, and to ensure structural integrity.
Compliant Performance Solution:
· Material Selection:
· Use fire-rated concrete for floors and ceilings (e.g., FRL 120/120/120 for critical areas such as lift shafts and escape routes).
· Fire-resistant walls using concrete or fire-rated plasterboard to provide an FRL 120/120/120 in fire-isolated areas and FRL 60/60/60 in non-critical areas.
· Steel structures to be fireproofed with fire-resistant coatings or encased in fire-resistant materials to achieve an FRL 120/120/120.
· Performance Testing:
· Use AS 1530.4 for the fire resistance testing of elements to ensure the fire-rated performance of the selected materials meets the NCC requirements.
2. Fire-Resistant Doors and Windows
Performance Requirement:
Fire-rated doors and windows must meet the necessary Fire Resistance Level (FRL) as outlined in the NCC, ensuring they can withstand fire for a designated time and contain fire and smoke within certain areas.
Compliant Performance Solution:
· Material Selection:
· Fire-rated doors (e.g., FRL 60/60/60 or FRL 120/120/120 depending on the location in the building).
· Fire-resistant glazing used in fire-isolated zones with FRL ratings appropriate to the building's fire safety design (typically FRL 60/60/60 or higher).
· Performance Testing:
· Test and certify all doors and windows as per AS 1905.1 and AS 1530.4 to ensure they meet required FRL ratings for fire separation and containment.
Smoke and Heat Ventilation
Performance Requirement:
Ensure that smoke and heat are effectively ventilated from the building during a fire, especially in high-rise or complex buildings, to allow safe evacuation and prevent smoke inhalation.
Compliant Performance Solution:
· Design and Systems:
· Incorporate a mechanical smoke control system as specified in AS 1668.1 for high-rise buildings to vent smoke to safe zones or the outside.
· Use smoke vents and exhaust systems designed to comply with NCC Part C4 for smoke and heat removal.
· Testing and Compliance:
· Systems must be tested according to AS 1668.1 to ensure their proper functionality in emergency conditions.
4. Fire-Detection and Alarm Systems
Performance Requirement:
Install appropriate fire-detection and alarm systems to provide early warnings to occupants and the fire services, allowing for timely evacuation in case of fire.
Compliant Performance Solution:
· System Design:
· Install smoke detectors and heat detectors throughout the building, ensuring full coverage of all areas, especially in high-risk zones.
· Manual call points will be strategically located in key areas to allow easy reporting of fire emergencies.
· Compliance Standards:
· The system design must comply with AS 1670.1 for fire detection, warning, control, and intercom systems.
· The system must be connected to an emergency power supply to maintain functionality during a power outage.
5. Emergency Lighting and Exit Signage
Performance Requirement:
Ensure that there is clear emergency lighting and exit signage for occupants to safely evacuate the building during an emergency, particularly when normal lighting may fail.
Compliant Performance Solution:
· Lighting and Signage Design:
· Install emergency lighting in corridors, stairwells, and near all exits to illuminate escape routes.
· Use illuminated exit signs to clearly mark all escape routes and exits.
· Standards Compliance:
· Ensure the emergency lighting system and exit signage comply with AS 2293.1, ensuring proper visibility and functionality under emergency conditions.
6. Fire Separation and Compartmentation
Performance Requirement:
The building must have adequate fire separation to prevent the spread of fire between different parts of the building and protect escape routes.
Compliant Performance Solution:
· Material and Structural Requirements:
· Use fire-resistant partitions and compartment walls to divide the building into fire-resisting zones.
· Install fire-rated ceilings and floors to prevent fire and smoke spread between levels.
· Compliance Testing:
· Use AS 1530.4 to test the fire resistance of these elements and ensure they achieve the necessary FRL to meet NCC compliance.
7. Evacuation Plans and Signage
Performance Requirement:
Ensure the building has an evacuation plan and that all occupants have clear access to escape routes during a fire emergency.
Compliant Performance Solution:
· Evacuation Plan Design:
· Develop and implement a comprehensive evacuation plan, detailing routes, assembly points, and emergency procedures.
· Signage:
· Install clear exit signs and escape route markings as per AS 3745, ensuring that all exit routes are easily visible and accessible during an emergency
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	Access
	1. Access and Egress – General Requirements
NCC Compliance:
· NCC Volume 1 – Part D (Access and Egress) outlines the minimum requirements for the safe and efficient movement of people throughout a building.
· All buildings must have adequate access and egress provisions to allow safe evacuation in case of an emergency.
Key Requirements for Access and Egress:
· Exit Access must be provided to all floors and key areas of the building.
· Buildings with a Class 5 classification (commercial buildings) are required to have an adequate number of exits, with the number depending on the floor area and occupancy.
· Stairways and lifts must meet NCC regulations for width, slope, and landing dimensions.
· Exits should be distributed to allow rapid evacuation in case of emergency, and no exit should be obstructed.
2. Stairs
NCC Compliance:
· NCC Volume 1 – Part D3.3 (Stairways) outlines the requirements for stairs, including dimensions, construction, and accessibility.
· Stairways must be designed to accommodate safe pedestrian movement with provisions for handrails, adequate headroom, and suitable tread and riser dimensions.
Key Requirements:
· Width: Stair width must be at least 1000mm for general occupancy areas; 1200mm for areas with higher occupancy.
· Tread and Riser:
· Tread depth: minimum 250mm
· Riser height: maximum 190mm
· Handrails: Must be provided on both sides of the stairway and must be continuous, with height between 865mm and 1000mm.
· Landing: Stairs must have landings at every 18 steps (minimum), or at intermediate floors to facilitate safe access.
· Construction: Materials used for stairs must be durable and non-combustible, with surfaces that provide good traction.
Australian Standards Compliance:
· AS 1657 – Fixed Platforms, Walkways, Stairways, and Ladders:
· This standard provides the design, construction, and testing requirements for stairways, walkways, platforms, and ladders to ensure safety.
· AS 1428.1 – Design for Access and Mobility (General Requirements for Access – New Building Work):
· Ensures that stairs comply with universal access and accessibility provisions for people with disabilities.
3. Lifts (Elevators)
NCC Compliance:
· NCC Volume 1 – Part D3.6 requires lifts in buildings with a floor height greater than 12 meters to provide accessible means of egress. This is critical for buildings with higher occupancy or those with disabled access requirements.
· NCC Part D3.6 also mandates that the number of lifts is sufficient for the building's expected capacity.
Key Requirements:
· Lifts must be provided for buildings with floors higher than 12 meters (except where the building is not classified as high-rise).
· Lift Doors must comply with accessibility standards for clear opening widths (typically 900mm or greater) to accommodate wheelchair access.
· Emergency Communications must be included in all lifts, such as alarms and telephone systems.
Australian Standards Compliance:
· AS 1735.1 – Lifts, Escalators, and Moving Walks – General Requirements:
· This standard provides specifications for the design, installation, and operation of lifts.
· AS 1428.2 – Design for Access and Mobility – Access to Premises:
· Provides guidelines for lift access for people with disabilities, including dimensions, door widths, and control systems.
4. Ramps
NCC Compliance:
· NCC Volume 1 – Part D3.4 addresses the design and construction of ramps in buildings to ensure that they are accessible and provide a safe alternative to stairs.
Key Requirements for Ramps:
· Slope: The slope of the ramp must not exceed a 1:14 gradient (approximately 7.1%) for general use and 1:8 for short ramps.
· Width: The minimum width of a ramp must be 1000mm for general use. Wider ramps may be required depending on the occupancy classification.
· Landing: Ramps must have level landings at least every 9 meters or at an intermediate level to provide rest points.
· Surface: Ramps must have a non-slip surface, ensuring safety, particularly in wet conditions.
Australian Standards Compliance:
· AS 1428.1 – Design for Access and Mobility (General Requirements for Access – New Building Work):
· Specifies the design requirements for ramps to ensure compliance with accessibility for all individuals, including those using wheelchairs or other mobility devices.
5. Accessible Design and Mobility Provisions
NCC Compliance:
· NCC Volume 1 – Part D3 requires that accessibility is provided for all occupants, including people with disabilities.
· Accessible facilities like lifts, ramps, stairs, and entrances must be designed in line with universal design principles and meet the requirements of the Disability Discrimination Act 1992 (DDA).
Australian Standards Compliance:
· AS 1428.1 – Design for Access and Mobility:
· This standard ensures that all access components such as stairs, lifts, ramps, and doorways comply with accessibility requirements for persons with disabilities, providing them with equal access to all areas of the building.

	1. Stairs
Performance Requirement:
· Stairs must meet the minimum width, tread, and riser dimensions outlined by the NCC for safe use.
· Handrails must be installed on both sides of the stairs to assist users and ensure safety.
Compliant Performance Solution:
· Stair Design:
· Stairs will have a minimum width of 1200mm in high-traffic areas to accommodate multiple users.
· Tread depth will be minimum 250mm, and riser height will be maximum 190mm to comply with ergonomic design principles.
· Handrails:
· Handrails will be continuous on both sides, installed at a height between 865mm and 1000mm, to accommodate both adults and individuals with disabilities.
· Landing and Headroom:
· Landings will be provided every 18 steps and headroom clearance will be a minimum of 2100mm to prevent obstruction and ensure safety.
Supporting Evidence:
· AS 1657 and AS 1428.1 will be used to certify the stair design and functionality.
2. Lifts (Elevators)
Performance Requirement:
· Lifts must be provided in high-rise buildings to ensure vertical transport for occupants, especially in buildings exceeding 12 meters in height.
· Accessibility provisions must be included to cater to users with mobility impairments.
Compliant Performance Solution:
· Lift Design:
· Lifts will have a minimum door width of 900mm, allowing easy access for people with disabilities.
· Each lift will accommodate a minimum of 13 people or a 1000kg capacity to ensure adequate lift size for high occupancy.
· Accessibility:
· Lifts will include audible and visual signals to assist those with hearing or vision impairments.
· Controls will be installed at heights that are accessible to all, with braille signage for visually impaired users.
Supporting Evidence:
· AS 1735.1 and AS 1428.2 will be used to confirm compliance with lift design and functionality.
3. Ramps
Performance Requirement:
· Ramps must provide safe and accessible entry and egress, particularly for people using wheelchairs or other mobility aids.
· The ramp design should meet the NCC slope and width requirements to ensure safety and usability.
Compliant Performance Solution:
· Ramp Design:
· The slope will not exceed 1:14, providing a maximum gradient of 7.1% for general ramps, ensuring ease of movement for all users.
· Ramp width will be minimum 1000mm, with clear, unobstructed access for wheelchair users and prams.
· Landings will be provided every 9 meters for comfort and to allow safe rest points.
· Surface:
· The ramp will have a non-slip surface to ensure safe use during wet conditions.
Supporting Evidence:
· AS 1428.1 will be applied to ensure the ramp design meets all accessibility standards.
4. Universal Access
Performance Requirement:
· All areas of the building must be accessible for individuals with mobility impairments, ensuring that everyone can access all services and egress points without difficulty.
· The building will incorporate universal design principles, providing equal access to all.
Compliant Performance Solution:
· Design Approach:
· Entryways, doorways, and common areas will be designed to meet universal access standards, ensuring that they are wide enough (at least 900mm for doors and 1000mm for hallways) to accommodate mobility devices.
· Accessible restrooms will be provided on every floor, meeting all necessary size and design standards for people with disabilities.
Supporting Evidence:
· AS 1428.1 for Design for Access and Mobility will be used to verify that the building's access systems comply with disability access requirements.
5. Exit Signage and Emergency Egress
Performance Requirement:
· Exit routes, including stairs and lifts, must be clearly marked with illuminated exit signs to facilitate safe evacuation.
· Emergency lighting will be provided along all escape routes to ensure visibility during power outages.
Compliant Performance Solution:
· Exit Signage:
· All exits will be marked with illuminated exit signs that comply with the visibility requirements in AS 2293.1.
· Emergency Lighting:
· Emergency lighting will be provided at all exit points, in stairwells, and along escape routes, meeting the requirements of AS 2293.1 to ensure safety in low-light conditions.
Supporting Evidence:
· AS 2293.1 for Emergency Lighting and Exit Signs will be used to ensure that the design complies with safety requirements.


	Materials
	1. Stairs – Material Requirements
NCC Compliance:
· NCC Volume 1 – Part D3.3 (Stairways) outlines the need for safe, durable, and non-combustible materials for stair construction.
· Stair components must be made from materials that are suitable for structural integrity, fire resistance, and traction.
Key Material Requirements:
· Treads and Risers: Materials used for the stair treads and risers must be non-slip and durable. For example, timber, steel, or concrete can be used depending on the area.
· Handrails: Must be constructed from steel, aluminium, or timber that is non-combustible, rigid, and capable of withstanding regular use.
· Finish: Materials should be finished to provide traction and reduce the risk of slips (e.g., non-slip coatings or textured surfaces on treads).
Australian Standards Compliance:
· AS 1657: Provides requirements for the design and materials used in fixed platforms, walkways, stairways, and ladders. Materials must be robust and non-combustible for safety purposes.
· AS 1428.1: Specifies accessibility requirements, including materials that should be used for stair construction to ensure that they meet disability access guidelines.
2. Lifts – Material Requirements
NCC Compliance:
· NCC Volume 1 – Part D3.6 (Lifts) specifies that lifts must be constructed from materials that are non-combustible, corrosion-resistant, and durable to provide long-term functionality and safety.
· Lift Shafts must be constructed from fire-resistant materials to limit fire risk.
Key Material Requirements:
· Lift Car: The lift car must be made from steel, stainless steel, or aluminium to ensure strength and durability.
· Lift Doors: Lift doors must be made from fire-resistant steel or aluminium and must be resistant to wear and tear.
· Flooring: The flooring inside the lift should be made of anti-slip materials like vinyl, rubber, or tile to ensure safe movement within the lift.
Australian Standards Compliance:
· AS 1735.1: Specifies the materials for lifts, including the lift car, guide rails, and doors, ensuring durability, safety, and accessibility.
· AS 1428.2: Ensures that lifts used for accessibility purposes are made from materials that meet accessibility requirements, such as non-slip flooring and adequate interior space for wheelchair access.
3. Ramps – Material Requirements
NCC Compliance:
· NCC Volume 1 – Part D3.4 (Ramps) specifies that ramps should be constructed from durable and non-slip materials that are structurally stable and weather-resistant.
Key Material Requirements:
· Ramp Surface: The ramp surface must be made from materials such as concrete, timber, or metal, and treated to prevent slippage (e.g., using textured finishes, rubber coatings, or non-slip tiles).
· Handrails: Handrails must be constructed from non-combustible materials such as steel, aluminium, or timber that can support a person's weight and provide guidance.
Australian Standards Compliance:
· AS 1428.1: Specifies materials and finishes for ramps that ensure both safety and accessibility for people with disabilities.
· AS 1657: Provides guidelines for materials and finishes that ensure safety and durability for external ramps and walkways.
4. Universal Access – Material Requirements
NCC Compliance:
· NCC Volume 1 – Part D3 (Access and Egress) requires that all areas of the building be designed to meet universal access standards, including doorways, entryways, and common areas. Materials should be chosen to facilitate easy movement and access for all occupants, especially those using mobility devices.
Key Material Requirements:
· Doors and Entryways: Should be made of wide, non-combustible, and easy-to-operate materials (e.g., glass, aluminium, steel) to accommodate wheelchair access.
· Flooring: Should be made from smooth materials like concrete, vinyl, or tile with no obstructions to ensure ease of movement.
· Signage: Must be clear and tactile for people with visual impairments, with materials like braille signage in non-reflective finishes.
Australian Standards Compliance:
· AS 1428.1: Details the materials that must be used to create accessible environments, including door hardware, flooring, and signs that are suitable for people with disabilities.
5. Exit Signage and Emergency Egress – Material Requirements
NCC Compliance:
· NCC Volume 1 – Part E4 (Emergency Lighting) requires exit signage and emergency lighting to be made from durable, fire-resistant materials that can withstand harsh environmental conditions and ensure visibility in emergencies.
Key Material Requirements:
· Exit Signs: Must be made of non-combustible materials such as stainless steel or aluminium with illuminated panels.
· Emergency Lighting: Emergency lighting fixtures must be made from fire-resistant materials and include LED lights to ensure long-term functionality.
Australian Standards Compliance:
· AS 2293.1: Provides specifications for emergency lighting and exit signs, including material durability, fire resistance, and visibility standards.

	1. Stairs – Compliant Performance Solution
Material Requirements and Performance:
· Treads and Risers: Materials such as timber, concrete, or steel will be used, with the surfaces finished to provide non-slip properties. This ensures that the stairs meet safety requirements for pedestrians, minimising the risk of slip and fall.
· Solution: Use textured steel or pre-cast concrete treads with a minimum surface slip resistance of R10 to comply with the safety standards.
· Handrails: Constructed from steel or aluminium, handrails will be continuous, installed on both sides of the stairs, and able to withstand high loads.
· Solution: Handrails will be designed to meet the strength requirements and must withstand forces of at least 1.5 kN without deformation.
· Landing Design: Landings will be made from concrete or steel, providing a stable resting area for users. The materials will also meet fire resistance ratings to ensure the integrity of the structure in case of fire.
· Solution: Concrete landings with a minimum fire-resistance rating of 90 minutes (FRL) will be provided to meet fire safety requirements.
2. Lifts – Compliant Performance Solution
Material Requirements and Performance:
· Lift Car: The lift car will be constructed from stainless steel, offering both aesthetic appeal and durability while providing corrosion resistance in high-traffic environments.
· Solution: Use stainless steel for both the interior and exterior of the lift car to meet AS 1735.1 for durability and fire-resistance requirements.
· Lift Doors: Lift doors will be made from fire-resistant materials such as steel or aluminium to prevent the spread of fire during an emergency.
· Solution: Fire-resistant steel lift doors with a fire-resistance rating of 120 minutes (FRL) will be used to comply with fire safety regulations.
· Flooring: The flooring inside the lift will be made of non-slip materials such as rubber or vinyl, ensuring that users are not at risk of slipping.
· Solution: Vinyl flooring with an R11 slip rating will be used to comply with accessibility and safety standards for elevator interiors.
3. Ramps – Compliant Performance Solution
Material Requirements and Performance:
· Ramp Surface: Concrete, timber, or metal materials will be used for the ramp surface, and the surface will be finished with non-slip coatings or textured materials to reduce the risk of slips.
· Solution: Use exposed aggregate concrete or textured rubber mats for the ramp surface to achieve a slip resistance rating of R11, which ensures safe use under various weather conditions.
· Handrails: Steel or aluminium will be used for the handrails, which must provide continuous support and be installed at the appropriate height.
· Solution: Handrails will be installed at a height of 865mm to 1000mm, made from steel, and designed to resist corrosion for long-term performance.
· Slope and Width: The ramp will be designed to meet a maximum slope of 1:14, providing easy access for individuals with disabilities.
· Solution: A maximum gradient of 7.1% will be used with a minimum width of 1000mm to comply with accessibility standards.
4. Universal Access – Compliant Performance Solution
Material Requirements and Performance:
· Entryways and Doors: The materials used for doorways and entryways will be non-combustible and wide enough (at least 900mm) to allow for wheelchair access.
· Solution: Use wide aluminium or steel frames for doorways, with automated doors for ease of access, meeting the minimum width requirement for wheelchair users.
· Flooring: Smooth, non-slip surfaces will be provided in all common areas and access points to ensure ease of movement for individuals with disabilities.
· Solution: Use vinyl or terrazzo flooring in entryways, corridors, and lobbies, which provides non-slip properties and is easy to maintain.
· Signage: All signage will be tactile and braille compliant, ensuring individuals with visual impairments can navigate the building safely.
· Solution: Signage will be made from high-quality, non-reflective materials and include braille for all essential locations such as entrances, elevators, and restrooms.
5. Exit Signage and Emergency Egress – Compliant Performance Solution
Material Requirements and Performance:
· Exit Signage: Exit signs will be made from non-combustible, durable materials and equipped with LED lights to ensure visibility in an emergency.
· Solution: Use stainless steel frames with LED-illuminated panels that comply with AS 2293.1 to ensure the signs are visible in low-light conditions.
· Emergency Lighting: The materials used for emergency lighting fixtures will be fire-resistant and able to provide adequate illumination for escape routes in an emergency.
· Solution: Install fire-resistant LED emergency lights along escape routes and in stairwells, meeting the standards for emergency lighting under AS 2293.1.
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	1. Fire Safety Provisions – NCC / Australian Standards
NCC Compliance:
· NCC Volume 1 – Part E1 (Fire Safety) mandates fire protection systems for all commercial buildings. These provisions aim to reduce fire risk and ensure safe egress during a fire emergency.
Key Requirements:
· Fire Sprinkler Systems: All floors of the building above a certain height must be equipped with sprinkler systems to suppress fires.
· Solution: Install automatic sprinkler systems compliant with AS 2118.1 (Fire sprinkler systems) to ensure fire safety.
· Fire Doors: Fire doors should be installed in appropriate locations such as stairwells and elevator shafts.
· Solution: Fire-resistant doors with a minimum fire resistance rating of 120 minutes to prevent the spread of fire.
· Emergency Lighting: Adequate emergency lighting systems to provide illumination in the event of power failure.
· Solution: LED emergency lighting installed in all escape routes to ensure safe egress in an emergency, complying with AS 2293.1.
Australian Standards Compliance:
· AS 1851: Maintenance of fire protection systems to ensure their continued operational effectiveness.
· AS 1670.1: Fire detection and alarm systems, ensuring installation and maintenance meet operational and safety standards.
2. Sanitation Provisions – NCC / Australian Standards
NCC Compliance:
· NCC Volume 1 – Part F4 (Sanitary and Other Facilities) provides guidelines on the number, location, and type of sanitary facilities that must be provided in commercial buildings.
Key Requirements:
· Toilets and Washbasins: Adequate number of toilets, washbasins, and urinals must be provided to meet the needs of building occupants.
· Solution: Sanitary facilities will comply with the NCC requirements for number and accessibility based on occupant load, and the facilities will be equipped with water-saving devices to ensure sustainability.
· Disability Access: All toilets and amenities must comply with accessibility standards, ensuring equal access for people with disabilities.
· Solution: Provide accessible bathrooms with wide doorways, grab rails, and appropriate clearances as per AS 1428.1.
Australian Standards Compliance:
· AS 3500.1: Plumbing and drainage systems should be installed following the guidelines for effective sanitation.
· AS 1428.1: Ensures that sanitary facilities are designed for universal access and meet the needs of disabled users.
3. Heating, Ventilation, and Air Conditioning (HVAC) Provisions – NCC / Australian Standards
NCC Compliance:
· NCC Volume 1 – Part J (Energy Efficiency) sets out requirements for HVAC systems that reduce energy consumption and improve building comfort.
Key Requirements:
· Ventilation Systems: The building must have a mechanical ventilation system that provides fresh air for the occupants.
· Solution: Install HVAC systems with high-efficiency air filters and fresh air intake, complying with AS 1668.2 (Mechanical ventilation).
· Air Conditioning: The air conditioning system should provide comfortable indoor temperatures and be designed for energy efficiency.
· Solution: The system will meet the NCC energy efficiency provisions and comply with AS 3666 (Air-handling and refrigerant systems).
Australian Standards Compliance:
· AS 1668.2: Guidelines for the installation and operation of mechanical ventilation systems, including air quality standards.
· AS 3666: Requirements for air conditioning and mechanical ventilation systems to ensure energy efficiency and optimal air quality.
4. Access Control and Security Systems – NCC / Australian Standards
NCC Compliance:
· NCC Volume 1 – Part D3 (Access and Egress) specifies that access control systems should be installed to ensure security and proper control over who enters the building.
Key Requirements:
· Access Control: Systems must provide secure entry and exit points, limiting access to authorized personnel.
· Solution: Install keycard access systems and CCTV cameras at building entrances, with data stored in compliance with privacy laws.
Australian Standards Compliance:
· AS 2201: Specifies requirements for security alarm systems, including installation, maintenance, and testing.
· AS 2816: Provides standards for access control and surveillance systems, ensuring they meet security standards.
5. Waste Management and Disposal – NCC / Australian Standards
NCC Compliance:
· NCC Volume 1 – Part F5 (Waste Management and Disposal) outlines provisions for handling and disposing of waste in a way that ensures hygiene and prevents contamination.
Key Requirements:
· Waste Collection Areas: The building must provide suitable waste disposal areas for general waste, recyclables, and hazardous waste.
· Solution: Design separate waste collection areas for recyclables, general waste, and hazardous materials, and ensure that they meet NCC requirements for ventilation and hygiene.
Australian Standards Compliance:
· AS 4674: Provides requirements for the design, construction, and operation of waste management areas in commercial buildings.
· AS 1401: Specifies waste management practices to ensure hygiene and prevent contamination during waste disposal.

	1. Fire Safety – Compliant Performance Solution
Solution for Fire Safety Systems:
· Sprinkler Systems: Install a comprehensive automatic sprinkler system across all floors, designed and installed to meet AS 2118.1. This system will be fully integrated with fire alarms and emergency lighting.
· Performance: This system will be capable of detecting a fire and automatically activating sprinklers to suppress the fire, reducing potential damage and ensuring occupant safety during evacuations.
· Fire-Resistant Doors: Fire-rated doors will be installed in key locations such as stairwells, fire exits, and elevator shafts, meeting the minimum fire resistance rating of 120 minutes (FRL).
· Performance: The fire doors will be made from steel or composite materials designed to prevent the spread of fire and smoke during an emergency.
· Emergency Lighting: LED emergency lighting will be installed throughout the building, particularly along escape routes and stairwells. These lights will be powered by backup power sources to ensure illumination in the event of a power failure.
· Performance: This system will ensure safe egress during an emergency and will provide adequate lighting along all escape routes, including stairwells and exits.
2. Sanitation – Compliant Performance Solution
Solution for Sanitary Facilities:
· Toilets, Washbasins, and Urinals: The building will include gender-neutral and accessible bathrooms located on each floor. The number of toilets and washbasins will be determined based on the building’s occupant load, as specified in the NCC.
· Performance: Toilets will meet NCC accessibility standards and be water-efficient, equipped with low-flow fixtures to conserve water. The accessible facilities will be designed with wider doorways and grab rails for individuals with mobility impairments.
· Disability Access: Bathrooms and common areas will be designed in compliance with AS 1428.1 for universal access.
· Performance: This includes installing facilities that are usable by people with disabilities, ensuring that the design promotes equal access for all.
3. HVAC (Heating, Ventilation, and Air Conditioning) – Compliant Performance Solution
Solution for HVAC Systems:
· Ventilation Systems: The HVAC system will include both mechanical ventilation and natural ventilation systems to ensure air quality and comfort.
· Performance: The mechanical ventilation will comply with AS 1668.2 and will have filters that remove pollutants and particulates, improving the overall air quality in the building.
· Energy Efficiency: Air conditioning will be installed in line with the NCC energy efficiency provisions and will include high-efficiency chillers and variable air volume (VAV) systems to minimise energy consumption.
· Performance: The HVAC system will be designed to operate efficiently, optimising energy usage while maintaining comfortable indoor temperatures year-round.
4. Access Control and Security Systems – Compliant Performance Solution
Solution for Access Control:
· Keycard and Biometric Access: Access to restricted areas will be controlled through a keycard system and biometric verification (fingerprint or retinal scan) at key points.
· Performance: These access systems will ensure that only authorised personnel can access restricted areas, enhancing the security of the building and its tenants.
· CCTV Surveillance: A comprehensive CCTV network will be installed to monitor high-risk areas such as entrances, exits, parking areas, and corridors. These cameras will be networked and remotely monitored.
· Performance: The CCTV system will comply with privacy regulations and will be capable of providing high-resolution footage for security monitoring and incident investigation.
5. Waste Management and Disposal – Compliant Performance Solution
Solution for Waste Management:
· Waste Collection Areas: Designated waste collection zones will be provided at ground level with clear segregation of recyclable and non-recyclable materials. These areas will be equipped with compaction units and separate bins for hazardous waste.
· Performance: The waste management system will ensure compliance with environmental and health regulations, and waste will be collected and disposed of in an environmentally responsible manner.
· Airflow and Ventilation: The waste areas will be ventilated to prevent the buildup of gases, Odors, and moisture.
· Performance: The ventilation system in the waste management area will meet the standards in AS 4674 to ensure that the area remains hygienic and safe.
6. Universal Access and Egress – Compliant Performance Solution
Solution for Accessibility:
· Wheelchair-Accessible Ramps: Ramps will be installed with a maximum slope of 1:14 to provide wheelchair access to all entrances, elevators, and exits.
· Performance: The ramp will comply with AS 1428.1 to ensure that it is safe and accessible for individuals with disabilities.
· Wide Doorways and Hallways: Doorways and hallways will be designed to provide ample space for wheelchair users, with clearances of at least 900mm at doors and 1200mm at hallways.
· Performance: These features will ensure that individuals with mobility impairments can easily navigate the building.


	Energy Efficiency

	Energy Efficiency
	NCC / Australian Standards requirements
	Compliant Performance solution

	
	1. NCC Requirements – Energy Efficiency (Part J)
NCC Volume 1 – Part J: Energy Efficiency
Part J of the National Construction Code sets out the minimum energy efficiency requirements for the design and construction of buildings. These standards are designed to reduce the building's overall energy demand and improve environmental sustainability.
Key Requirements:
· Building Fabric:
· Thermal Insulation: The building envelope must be designed with adequate insulation to minimise heat loss in winter and heat gain in summer. This includes walls, roofs, and floors.
· Solution: Install high-performance thermal insulation in walls and roofs to meet the NCC thermal performance requirements.
· Windows: Windows must have a high solar heat gain coefficient (SHGC) to reduce the amount of heat entering the building.
· Solution: Use low emissivity glazing and double-glazed windows to ensure minimal heat transfer.
· Heating, Ventilation, and Air Conditioning (HVAC):
· The HVAC systems must be designed for energy efficiency, with variable air volume (VAV) systems and high-efficiency air conditioning units.
· Solution: Install high-efficiency HVAC systems with demand-controlled ventilation and variable air volume (VAV) systems to ensure energy-efficient air conditioning and heating.
· Lighting:
· Artificial Lighting must be energy-efficient and responsive to building occupancy. The design must include daylighting strategies where possible to reduce reliance on artificial lighting.
· Solution: Use LED lighting throughout the building with motion sensors and timed control systems to reduce energy consumption.
· Energy Use and Monitoring:
· The building's overall energy performance must be monitored and managed to ensure ongoing compliance with energy efficiency goals.
· Solution: Install an energy management system (EMS) to monitor and optimise energy usage across the building’s systems.

2. Australian Standards Requirements
AS 4859.1 – Materials for the Thermal Insulation of Buildings
This standard provides the requirements for the materials used in thermal insulation and their ability to reduce the transfer of heat through the building envelope.
· Key Requirements:
· Thermal Resistance: Materials used for insulation must meet the minimum thermal resistance (R-value) specified for the building's climate zone.
· Solution: Use insulating materials with high R-values for walls, ceilings, and floors to achieve the desired thermal performance.
AS 1668.2 – The Use of Ventilation and Air Conditioning Systems
This standard outlines the requirements for ventilation and air conditioning systems to ensure they meet both energy efficiency and indoor air quality standards.
· Key Requirements:
· Air Conditioning Efficiency: Air conditioning systems must meet minimum energy efficiency standards, and ventilation must be controlled based on building occupancy and air quality needs.
· Solution: Implement variable speed drives (VSDs) on air handling units, use energy recovery ventilation (ERV) systems, and select high-efficiency chillers and air-cooled condensers.
AS 1680.1 – Interior Lighting Design
This standard covers the design and installation of interior lighting systems and the need for efficient energy use in lighting design.
· Key Requirements:
· Lighting Controls: Lighting systems must have controls that reduce energy use, such as motion sensors and timed dimming systems.
· Solution: Install LED lighting with automated dimming and motion detection sensors to reduce unnecessary energy consumption.
AS 3600 – Concrete Structures
This standard provides guidelines for the structural design of concrete elements, including their thermal properties, which can contribute to the overall energy performance of the building.
· Key Requirements:
· Thermal Mass: Concrete structures should be designed to take advantage of their thermal mass for passive heating and cooling.
· Solution: Use concrete with high thermal mass to regulate indoor temperatures and reduce the need for mechanical heating and cooling.

3. Performance Solutions for Energy Efficiency
In addition to the prescriptive requirements of the NCC and Australian Standards, performance solutions may be used to meet energy efficiency requirements by demonstrating that the building's overall energy performance meets or exceeds the minimum standards through alternative means.
Key Performance Solutions:
· Energy Modelling: Perform energy modelling to demonstrate compliance with NCC Part J for the building's overall energy efficiency, including the performance of the HVAC system, insulation, lighting, and windows.
· Demand-Controlled Ventilation: Implement a demand-controlled ventilation (DCV) system that adjusts the amount of ventilation based on occupancy levels, reducing energy use when fewer people are present in the building.
· Solar Power: Integrate solar panels into the building’s design to reduce reliance on grid power and offset energy consumption.
· Building Automation System (BAS): Implement a Building Automation System (BAS) that optimises energy use in real-time, including lighting, HVAC, and other energy-consuming systems.

	. Building Fabric (Thermal Insulation and Glazing)
Solution for Insulation and Thermal Performance:
· High-Performance Insulation: The building envelope will be insulated using high-R-value materials to reduce heat loss during winter and heat gain during summer. This will include insulated walls, roofs, and floors to meet or exceed the NCC Part J thermal performance requirements.
· Performance: The insulation will reduce the overall heating and cooling load on the building, contributing to significant energy savings and a comfortable indoor environment year-round.
· Energy-Efficient Windows: The building will feature low-emissivity (low-E) glass and double-glazed windows with a high solar heat gain coefficient (SHGC) to limit heat transfer.
· Performance: This glazing solution reduces the need for mechanical heating and cooling, allowing for better temperature regulation within the building.

2. HVAC Systems (Heating, Ventilation, and Air Conditioning)
Solution for HVAC Efficiency:
· High-Efficiency HVAC Systems: The building’s HVAC systems will use high-efficiency chillers, variable air volume (VAV) systems, and demand-controlled ventilation (DCV) to minimise energy consumption while maintaining optimal indoor air quality.
· Performance: The HVAC system will be able to adjust airflow and temperature based on building occupancy, ensuring that energy is used only when necessary, reducing the overall energy load.
· Energy Recovery Ventilation (ERV): The HVAC system will incorporate energy recovery ventilation to recover heat from exhaust air and pre-condition incoming air.
· Performance: This reduces the energy required to heat or cool incoming air, leading to further energy savings and improved system efficiency.

3. Lighting Systems
Solution for Lighting Efficiency:
· LED Lighting with Smart Controls: The building will use LED lighting throughout the building, including in offices, hallways, and common areas. Lighting will be equipped with motion sensors and automated dimming systems.
· Performance: Motion sensors will ensure lights are only on when needed, and dimming systems will adjust the brightness based on available daylight, reducing overall energy consumption.
· Daylighting Design: The building’s design will incorporate daylighting strategies, including the strategic placement of windows and light wells to maximise natural light penetration.
· Performance: This will reduce the need for artificial lighting during the day, lowering energy consumption and improving occupant comfort.

4. Energy Management and Monitoring Systems
Solution for Energy Monitoring and Management:
· Building Automation System (BAS): A comprehensive Building Automation System (BAS) will be installed to monitor and control the building's energy usage, including HVAC, lighting, and other electrical systems.
· Performance: The BAS will allow real-time monitoring of energy consumption, enabling adjustments to be made automatically or manually to optimize energy usage and reduce waste.
· Energy Sub-Metering: Sub-metering will be implemented for major energy-consuming systems (HVAC, lighting, etc.) to track energy consumption by specific areas of the building.
· Performance: This allows for detailed monitoring and better control over energy usage, ensuring that all systems operate as efficiently as possible.

5. Renewable Energy Integration
Solution for Renewable Energy:
· Solar Power Integration: The building will integrate solar panels on the roof and potentially on other surfaces to harness renewable energy.
· Performance: Solar power will reduce the reliance on grid electricity and provide a sustainable, clean energy source, lowering operational costs and reducing the building's carbon footprint.

6. Passive Solar Design
Solution for Passive Heating and Cooling:
· Thermal Mass (Concrete): The building will incorporate concrete elements with high thermal mass to absorb heat during the day and release it at night, helping to regulate the building’s temperature.
· Performance: This will reduce the reliance on mechanical heating and cooling, especially during transitional seasons, further improving energy efficiency.
· Shading Devices: Exterior shading devices such as louvers and external blinds will be used to reduce heat gain through windows, especially during the summer months.
· Performance: These devices will minimize the cooling load on the building, allowing HVAC systems to function more efficiently.


	Health and Safety

	1. Health and Safety Objectives
· Ensure worker safety at all times through proactive risk management, proper training, and use of personal protective equipment (PPE).
· Comply with the WHS Act and regulations to create a safe working environment.
· Minimise risks associated with the construction phase, including falls, equipment operation, noise, dust, and other hazards.
· Implement effective emergency response plans to address potential accidents or incidents on site.

2. Key Health and Safety Components
2.1 Risk Management
· Risk Assessments: Conduct thorough site-specific risk assessments at every stage of the project, from excavation to construction completion.
· Mitigation Measures: Develop appropriate control measures based on risk assessment findings, such as installing barriers, safety signs, and proper ventilation systems.
· SWMS (Safe Work Method Statements): Develop and implement SWMS for high-risk activities, including but not limited to:
· Excavation works
· Working at heights
· Operating heavy machinery
· Handling hazardous materials (e.g., asbestos, chemicals)
2.2 Construction Safety Management Plan
· Project Safety Plan: A comprehensive safety management plan will be developed before work begins. It will outline the roles and responsibilities of all parties involved, safety procedures, and emergency protocols.
· Toolbox Talks: Conduct regular toolbox talks to update workers on safety procedures and remind them of potential hazards on-site.
· Induction Program: Ensure that all workers complete a site induction program, which will cover the project’s specific hazards, emergency procedures, PPE requirements, and safety protocols.
2.3 Personal Protective Equipment (PPE)
· PPE Requirements: All workers on the Riverside Commercial Tower site will be required to wear the appropriate PPE, including:
· High-visibility clothing
· Hard hats
· Steel-toed boots
· Gloves
· Hearing protection in noisy areas
· Dust masks when handling or working near hazardous materials
2.4 Emergency Procedures and First Aid
· Emergency Response Plans: Develop and display an emergency evacuation plan that includes procedures for fires, medical emergencies, or natural disasters.
· Clearly marked evacuation routes and assembly points will be indicated on-site.
· First Aid: Provide adequate first aid facilities on-site, with trained first aiders available at all times.
· Ensure that all construction supervisors and key staff members are trained in first aid and CPR.
· Medical Assessments: Conduct initial medical assessments for all workers to identify pre-existing conditions that may be aggravated by construction work.
2.5 Training and Supervision
· Competency-Based Training: Ensure that all workers, including subcontractors, have the necessary qualifications, certifications, and experience for the tasks they are performing. This may include:
· Forklift and crane operation
· Scaffolding
· Confined space entry
· Working at heights
· Ongoing Supervision: Provide constant supervision to ensure compliance with safety protocols and to manage risks. Site supervisors will be responsible for conducting regular safety audits and addressing safety concerns.

3. Hazard Control Measures
3.1 High-Risk Activities
· Working at Heights:
· Install scaffolding and edge protection to prevent falls.
· Use fall arrest systems (e.g., safety harnesses and lanyards) when required.
· Excavation and Trenching:
· Shoring or benching of trenches deeper than 1.5 meters.
· Excavation permits will be required for specific high-risk activities.
· Heavy Machinery Operation:
· Provide training and certifications for the operation of heavy machinery (e.g., bulldozers, excavators).
· Implement spotters to guide machinery operators in high-traffic areas.
3.2 Hazardous Materials Handling
· Asbestos: If asbestos is present, a certified asbestos removal company will be employed to safely handle and dispose of the material.
· Chemical Handling: Ensure proper storage and handling of chemicals used on-site, with appropriate labelling and safety data sheets (SDS).
· Noise and Vibration:
· Implement noise control measures such as soundproof barriers and hearing protection.
· Provide regular breaks to minimise prolonged exposure to high noise levels.
3.3 Site Traffic Management
· Traffic Control Plan: Develop a site traffic management plan to safely guide pedestrian and vehicle traffic, ensuring that vehicles and machinery are restricted to designated routes and that pedestrian pathways are separated.
· Signage and Barricades: Install clear signage and barricades to alert workers to hazardous areas (e.g., moving machinery, excavations).

4. Environmental Safety and Compliance
· Noise and Dust Control: Implement strategies to minimise construction-related noise and dust. This may include:
· Dust suppression using water trucks or other systems.
· Acoustic barriers to mitigate noise impact on nearby buildings or sensitive areas.
· Waste Management: Develop a waste management plan to ensure proper disposal of construction waste, hazardous materials, and recycling.
· Ensure that all hazardous waste is disposed of in compliance with environmental regulations.
· Environmental Protection: Implement measures to protect stormwater systems and ensure that sediment control devices are in place to prevent site runoff.

5. Health and Safety Monitoring and Review
· Site Inspections: Conduct regular site inspections and audits to ensure that safety protocols are being followed.
· A qualified safety officer will be appointed to monitor compliance with safety standards and procedures.
· Reporting and Incident Investigation: Establish a system for reporting and investigating any accidents, incidents, or near misses on-site. Investigations will identify the root cause and provide corrective actions to prevent future occurrences.
· Continuous Improvement: The safety plan will be regularly reviewed and updated based on site conditions, incident reports, and feedback from workers. Continuous improvement will be encouraged through regular reviews of safety performance and updating of risk management strategies.




	Issues to be addressed and consultation

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

	Health and Safety Risks on Site
	Site Supervisor, Health and Safety Officer, Workers' Representatives
	- Introduce additional safety briefings and regular toolbox talks.
	- Emphasis on PPE usage and regular safety checks.
	WHS Act 2011, Work Health and Safety Regulations 2011, Safe Work Australia guidelines

	PPE Non-compliance
	Workers, Site Supervisor, Safety Officer
	- Increase PPE availability on-site.
	Feedback suggests more frequent checks and direct enforcement.
	AS/NZS 4501: Occupational protective clothing and equipment

	Lack of Adequate Training
	Contractors, Workers, Training Providers
	- Offer additional specialised training for high-risk tasks (e.g., working at heights).
	- Workers felt better equipped to handle high-risk tasks after training.
	AS/NZS 4801: Occupational Health and Safety Management Systems

	Traffic Management on Site
	Traffic Control Coordinator, Site Supervisor, Construction Manager
	- Implement clearer signage and designated walkways for workers and vehicles.
	- Positive feedback on better site navigation with clearer barriers.
	AS 1742.3: Traffic control devices for works on roads

	Emergency Response Plan
	Emergency Response Team, Workers, Site Supervisor
	- Review and improve emergency exit routes.
	- Evacuation drills highlighted areas for improvement in response times.
	AS 3745: Planning for emergencies in facilities

	Environmental Impact (Dust and Noise)
	Environmental Consultant, Site Manager, Local Community Representatives
	- Introduce stricter dust suppression measures and noise control barriers.
	- Workers and local community appreciated reduction in dust and noise.
	AS 2923: Ambient air—Guide for measurement of ambient air quality

	Waste Management
	Site Manager, Waste Management Team, Local Authorities
	- Improve waste segregation and recycling efforts
	- Feedback indicated better waste management processes.
	AS 5026: Waste management – Collection, transportation, and disposal

	Quality Control of Materials
	Contractors, Material Suppliers, Site Engineers
	- Increase frequency of material testing (e.g., concrete mix quality).
	- Workers and engineers felt more confident in the material quality.
	AS 3600: Concrete Structures, AS 4100: Steel Structures

	
Workplace Fatigue
	Workers, Site Supervisor, Health and Safety Officer
	- Introduce work-rest cycles to combat fatigue.
	- Reduced fatigue complaints with new work-rest cycle implementation.
	AS/NZS 4804: Occupational Health and Safety Management Systems

	Building Codes Compliance
	Building Inspector, Project Architect, Structural Engineer
	- Ensure regular checks of compliance with NCC and local building codes.
	- Improved confidence in regulatory compliance and structural integrity.
	NCC 2022, Australian Standards (AS 1170, AS 2870)
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