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Documentation of design and construction (suitability or evidence of suitability)
	Project Name: Boggo Underground Precinct

	Project address: Boggo Rd
	Site Plan attached:  CRRTSD-BOGGO-Sitemap

	Prepared by: Mohsin Ali Ch.

	Date: 29-05-2024

	Description of project:
Construction of an underground metro station consisting of multiple levels, platforms, ticketing areas, and auxiliary spaces. The project includes various civil, structural, and architectural elements and must comply with relevant building codes and standards.

	Site Classification/s:
Class P (Problem Site)
Potential challenges, including:
· High groundwater levels.
· Variable soil conditions, including soft soils.
· Potential for landslip or subsidence.
· Need for extensive earthworks and stabilization measures.
· Presence of existing infrastructure that may affect construction.


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

	Site preparation

	Site preparation
	NCC / Australian Standards requirements
	Compliant Performance solution

	Earthworks
	AS 3798 - Guidelines on earthworks for commercial and residential developments.
	Conduct all earthworks in accordance with AS 3798, ensuring proper compaction and stabilization to handle the weight and load of the underground structure.

	Site preparation

	Site preparation
	NCC / Australian Standards requirements
	Compliant Performance solution

	Earth retaining structures
	AS 4678 - Earth-retaining structures
	Design and construct retaining walls to AS 4678, ensuring they can withstand the pressure exerted by the surrounding earth.

	Drainage
	NCC Volume 2 Part 3.1.2 - Drainage and AS/NZS 3500.3: Plumbing and drainage - Stormwater drainage
	Implement a comprehensive drainage system designed according to AS/NZS 3500.3 to manage groundwater and prevent flooding.

	Site preparation
	NCC / Australian Standards requirements
	Compliant Performance solution

	Termite risk management
	NCC Volume 2 Part 3.1.3 and AS 3660.1 - Termite management
	Although termites are less of a risk for underground structures, ensure that any timber used is treated per AS 3660.1

	Materials
	Soil and Fill Materials: Suitable fill materials (granular fill, sand, gravel) for compaction and stabilization.
Geotextiles: Used for soil reinforcement, separation, and filtration to enhance soil stability and prevent erosion.
	· Ensure that the soil and fill materials used are in accordance with AS 3798: Guidelines on earthworks for commercial and residential developments. This standard specifies the types of suitable materials, methods of placement, and required compaction levels.
· Utilize geotextiles that comply with AS 3706: Geotextiles – Methods of test for geotextiles. These materials should be selected based on their properties such as tensile strength, filtration capability, and resistance to environmental factors

	Footings and slabs

	Site classification: Class P

	Footings and slabs
	NCC / Australian Standards requirements
	Compliant Performance solution

	Footings and slabs
	AS 2870 - Residential slabs and footings.
	Use reinforced concrete footings and slabs designed and constructed to AS 2870, ensuring they can bear the load of the underground structure.

	Footings and slabs
	NCC / Australian Standards requirements
	Compliant Performance solution

	Moisture Barrier
	NCC Volume 2 Part 3.2.2 - Moisture management.
	Install moisture barriers as specified in NCC 3.2.2 to prevent water ingress from the surrounding soil.

	Materials
	Polyethylene Sheets: Used as moisture barriers under slabs.
Sealants: Water stop (hydrotite) sealants to prevent moisture penetration
	· Use polyethylene sheets as moisture barriers in compliance with AS 2870 and AS/NZS 2904:1995 Damp-proof courses and flashings.
· Use water stop (hydrotite) sealants to prevent moisture penetration in compliance with AS 3740: Waterproofing of domestic wet areas

	Concrete and reinforcement

	Concrete and reinforcement
	NCC / Australian Standards requirements
	Compliant Performance solution

	Concrete and reinforcement
	AS 3600 - Concrete structures.
	se high-strength concrete and appropriate reinforcement as per AS 3600 to ensure durability and structural integrity

	Materials
	Concrete: High-strength, durable concrete mix.
Steel Reinforcement: Reinforcing bars and mesh.
	· Use concrete mix design conforming to AS 1379 - Specification and supply of concrete.
· Utilize reinforcing bars conforming to AS/NZS 4671 - Steel Reinforcing Materials for reinforcement in concrete.

	Masonry

	Masonry
	NCC / Australian Standards requirements
	Compliant Performance solution

	Masonry
	AS 3700 - Utilize masonry elements such as bricks, blocks, or stone that comply with AS 3700 - Masonry structures for non-load-bearing walls and partitions.

	Utilize masonry elements that comply with AS 3700 for non-load bearing walls and partitions.
Follow AS 3700 requirements for masonry design, construction, and materials selection to ensure structural integrity, durability, and compliance with relevant Australian building codes and standards

	Moisture Barrier
	Install a moisture barrier compliant with the requirements of the NCC Section 3.3.3 Waterproofing of Wet Areas.
Use waterproofing membranes or barriers suitable for the specific application, such as liquid-applied membranes, sheet membranes, or pre-formed membranes, depending on the substrate and environmental conditions
	Ensure proper installation of the moisture barrier according to manufacturer's recommendations and industry best practices to effectively prevent water ingress and protect the masonry elements from moisture-related damage.

	Materials
	Masonry Units: Concrete blocks or bricks.
Mortar: Cementitious mortar for bonding masonry units.
	· Select masonry materials compliant with AS 3700 and suitable for the intended application, including bricks, blocks, or stone manufactured to relevant Australian standards for strength, dimensional accuracy, and durability.
· Choose mortar mixtures conforming to AS 3700 requirements for mortar properties, proportions, and compatibility with masonry units.
· Consider supplementary materials such as expansion joints, flashing, and damp-proof courses as needed to enhance moisture resistance and long-term performance of the masonry assembly

	Framing/Structure

	Framing/Structure
	NCC / Australian Standards requirements
	Compliant Performance solution

	Framing
	AS 1684 - Residential timber-framed construction.
	For any above-ground auxiliary structures, use timber framing constructed to AS 1684.

	Materials
	Timber: Treated timber for framing.
Fasteners: Nails, screws, and brackets
	· Utilize treated timber for framing, compliant with AS 1604 - Specification for preservative treatment of timber. This standard specifies the treatment requirements for various timber species to protect against decay, termite attack, and other forms of biological deterioration.
· Follow AS 1684 - Residential timber-framed construction for design and installation requirements for timber framing members, including wall studs, roof trusses, and floor joists.
· Use fasteners compliant with AS/NZS 1684.2 - Residential timber-framed construction for fixing timber members together, including nails, screws, and brackets.

	Roof and Wall Cladding

	Roof and wall cladding
	NCC / Australian Standards requirements
	Compliant Performance solution

	Roof and wall cladding
	AS 1562.1 - Design and installation of sheet roof and wall cladding
	Ensure that all cladding used in entry and exit points complies with AS 1562.1 for weatherproofing and durability

	Materials
	Metal Sheets: For roofing and wall cladding.
Insulation: Thermal and acoustic insulation materials.
Sealants: Weatherproof sealants for joints and seams.
	· Select metal sheets compliant with AS 1562.1 - Design and installation of sheet roof and wall cladding - Metal, ensuring they meet the required material specifications, thickness, profile, and finish for the intended application. Design roofing and wall cladding systems according to AS/NZS 1170.
· Choose thermal and acoustic insulation materials compliant with AS/NZS 4859 - Materials for the thermal insulation of buildings and AS/NZS 2107.
· Utilize weatherproof sealants compliant with AS/NZS 4020 - Testing of products for use in contact with drinking water, AS 2311 - Guide to the painting of buildings, and AS 3740 - Waterproofing of wet areas within residential buildings, ensuring they are suitable for exterior applications and compatible with metal, insulation, and other building materials.


	Glazing

	Glazing
	NCC / Australian Standards requirements
	Compliant Performance solution

	Glazing
	AS 1288 - Glass in buildings - Selection and installation.
	Use glazing that meets AS 1288 for all windows and glass doors to ensure safety and energy efficiency.

	Materials
	Glass Panels: Safety glass and energy-efficient glazing.
Framing: Aluminium or steel frames for support.
	· Specify safety glass compliant with AS/NZS 2208 - Safety glazing materials in buildings, ensuring it meets the required impact resistance and safety standards for the intended application.
· Design framing systems according to AS/NZS 1170 - Structural design actions, AS/NZS 1664.1 - Aluminium structures, and AS 4100 - Steel structures, ensuring they provide adequate strength and stiffness to support the weight and wind loads of glass panels and withstand environmental conditions.
· Specify appropriate frame depths, anchorage details, and thermal breaks to minimize heat transfer and condensation at the interface between the framing and glazing components.

	Fire Safety

	Fire Safety
	NCC / Australian Standards requirements
	Compliant Performance solution

	Fire Safety
	NCC Volume 2 Part 3.7 - Fire safety
	Implement extensive fire safety measures including smoke detection, sprinklers, and fire-resistant materials as per NCC 3.7

	Materials
	Fire-resistant Gypsum Board: For fire-rated walls and ceilings.
Sprinkler Systems: Pipes, sprinkler heads, and control systems.
Smoke Detectors: Photoelectric or ionization smoke alarms.
	· Utilize fire-resistant gypsum board compliant with AS/NZS 2588 - Gypsum plasterboard, specifying products with appropriate fire resistance ratings suitable for the required fire-rated walls and ceilings.
· Design sprinkler systems in compliance with AS 2118 - Automatic fire sprinkler systems, considering factors such as building occupancy, hazard classification, and hydraulic design requirements.
· Specify pipes, fittings, and sprinkler heads compliant with AS 2419 - Fire hydrant installations and fire hose reels, ensuring they meet performance and durability standards for fire protection applications.
· Select smoke detectors compliant with AS 3786 - Smoke alarms, specifying photoelectric or ionization smoke alarms suitable for the specific application and environmental conditions.

	Access/Stairs/Lifts/Ramps

	Access/Stairs/Lifts/Ramps
	NCC / Australian Standards requirements
	Compliant Performance solution

	Access
	NCC Volume 2 Part 3.9 - Safe movement and access.
	Ensure all access routes, stairs, lifts, and ramps comply with NCC 3.9 for safe and accessible movement within the underground station.


	Materials
	Steel: For stairs and ramps.
Concrete: For steps and landing surfaces.
Handrails: Stainless steel or aluminium for durability.
	· Utilize structural steel members for the construction of stairs and ramps, complying with AS/NZS 3678 - Structural steel - Hot-rolled plates, floorplates, and slabs.
· Use high-strength, durable concrete mixtures compliant with AS 3600 - Concrete structures, ensuring adequate compressive strength and durability for steps and landing surfaces.
· Select stainless steel or aluminium handrails compliant with AS 1428.1 - Design for access and mobility - General requirements for access - New building work and AS/NZS 4586 - Slip resistance classification of new pedestrian surface materials

	Ancillary Provisions

	Ancillary Provisions
	NCC / Australian Standards requirements
	Compliant Performance solution

	Access
	Section 3.10 of the NCC addresses ancillary components like storage, insulation, etc.
	Design and implement all ancillary provisions as per relevant NCC requirement.

	Materials
	
	

	Energy Efficiency

	Energy Efficiency
	NCC / Australian Standards requirements
	Compliant Performance solution

	Access
	NCC Volume 2 Part 3.12 - Energy efficiency.
	Utilize energy-efficient design, including lighting, HVAC, and insulation, to meet or exceed NCC 3.12 requirements.

	Materials
	LED Lighting: Energy-efficient lighting solutions.
HVAC Systems: High-efficiency heating, ventilation, and air conditioning units.
Insulation: Thermal insulation materials.
	· Select LED lighting fixtures compliant with AS/NZS 60598 - Luminaires - General requirements and tests, ensuring they meet safety and performance standards.
· Design HVAC systems in compliance with AS/NZS 1668 - The use of ventilation and air conditioning in buildings and AS/NZS 3000 - Electrical installations (known as the Australian/New Zealand Wiring Rules), ensuring safety, performance, and energy efficiency.
· Choose thermal insulation materials compliant with AS/NZS 4859.1 - Materials for the thermal insulation of buildings, ensuring they provide adequate thermal resistance (R-value) and comply with fire safety and environmental sustainability requirements

	Health and Safety

	1- Workplace Health and Safety Plan:
· Develop a comprehensive Workplace Health and Safety (WHS) plan tailored to the specific requirements of the CRRTSD Boggo rd project.
· Identify potential hazards and risks associated with the construction activities, equipment, materials, and site conditions.
· Implement control measures to mitigate risks and ensure the health and safety of workers, subcontractors, visitors, and the public.
· Provide adequate training, supervision, and personal protective equipment (PPE) to all personnel involved in the project.
· stablish emergency response procedures and protocols for dealing with accidents, injuries, fires, and other emergencies.
· Regularly review and update the WHS plan as needed throughout the duration of the project to address changing conditions and new hazards.
· Provide comprehensive safety training and induction programs for all workers and subcontractors before they commence work on the construction site.
· Promote safety awareness and encourage active participation in safety initiatives through toolbox talks, safety meetings, posters, and other communication channels.



	Consultation

	· Conduct regular stakeholder meetings, workshops, and consultations to gather feedback, provide updates on project progress, address issues, and foster collaborative decision-making.
· Establish effective communication channels and mechanisms for engaging stakeholders throughout the project lifecycle to ensure their concerns, interests, and requirements are addressed.
· Seek input and advice from subject matter experts, consultants, and regulatory authorities on specialized areas such as structural engineering, environmental impact assessment, building code compliance, and planning approvals.
· Collaborate with relevant professionals to develop compliant design solutions, resolve technical challenges, and optimize project outcomes while adhering to best practices and industry standards

	Policies

	Quality Management System:
· Establish a comprehensive Quality Management System (QMS) to ensure that construction activities and deliverables meet the specified quality standards, client requirements, and regulatory guidelines.
· Document policies, procedures, and protocols for quality assurance, quality control, inspection, testing, and validation throughout the project lifecycle
· Implement a systematic approach to identify, track, and rectify non-conformities, defects, and deficiencies, while striving for continuous improvement in project quality and performance.
Environmental Management Plan:
· Develop an Environmental Management Plan (EMP) to minimize the project's environmental impact and comply with relevant environmental regulations and sustainability goals.
· Outline strategies and measures for managing waste, controlling pollution, conserving natural resources, protecting biodiversity, and promoting environmental sustainability throughout the construction process.


	Procedures

	Severe Weather Procedure
Purpose:
This procedure describes how to identify and assess severe weather events so that appropriate controls can be implemented to mitigate risks to health and safety, plant and equipment damage and program loss. 
Severe Weather Hazards”
Thunderstorms 
· Lightning strike to personnel
· Flooding
· Electrocution
· Damage to electrical equipment
· Plant/property damage
Wind
· Uncontrolled movement of plant, equipment, materials, waste, and debris
· Impact to people by flying objects.
· Damage to plant and equipment by flying objects.
· Dust and debris in eyes
Rain
· Slip and trip hazards for workers accessing rain affected or other wet surfaces.
· Rain and fog conditions may present visibility hazards for plant operators.
· Electrical power tools and leads exposed to water may pose a threat of electrocution, electrical shock, fire, and plant/property damage.
· Flooding open excavations, trenching and work areas
· Open excavation vertical wall stability may be compromised with potential for collapse.
· Water in excavations, trenches and or other low-lying areas may become contaminated, attract or lead to breeding of pests, or become putrid if allowed to become stagnant for long periods.
Response to Severe Weather Events:
General
· After severe weather events the Site Manager will conduct an inspection of the project work areas in consultation with the Health and Safety Manager and at least 2 active health and safety committee members.
· Where an inspection is carried out a START card will be used to consultatively identify hazards and controls for the inspection team
· The Site Manager will determine areas as safe or requiring corrective action to allow a safe and timely re-start in affected work areas.
· The Site Manager will communicate the ‘all clear’ to site personnel via 2-way radio using an emergency broadcast.
· Supervisors shall engage the necessary people, equipment, and procedures to make work areas safe before instructing workers to recommence programmed activities in that area.
· Supervisors must ensure the safe re-start of their work crews through the completion of a new START card for the activity, including rectification works for that area.
Mould Prevention and Management Plan
This management plan outlines defined processes and associated controls for the prevention and management of mould growth at Boggo site. Those controls are designed and implemented in compliance with industry best practice and specific recommendations provided by the appointed    Certified Occupational Hygienist (COH).
Treatment and Controls: 
This includes practical guidance for assessing and remediating mould presence in the work area. In detail, the desired outcomes are achieved by   establishing classification and size. Then, determining the appropriate remediation decision as outlined by industry best practice and the COH. Specific treatment to trailing and some lower decks has commenced. This includes treatment, cleaning, and application of a suitable mould resistant paint. Aztech Pty Ltd are engaged to provide additional professional treatment and mould prevention measures. Those include, treatment, sandwich cleaning, drying and additional application of mould resistant paint to remaining jumpform box cells.  Mould removal and treatment to follow this MTARP and its recommendations. 



	Issues to be addressed and consultation

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

	Earthworks
	Civil Engineer
	Improved compaction methods
	Agreement on improved methods
	AS 3798

	Drainage
	Hydraulic Engineer
	Enhanced drainage design
	Approval of design changes
	AS/NZS 3500.3

	Fire Safety
	Fire Safety Engineer
	Additional fire safety measures
	Implementation plan
	NCC 3.7

	Energy Efficiency
	Sustainability Consultant
	Integration of renewable energy sources
	Approved additional measures
	NCC 3.12
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