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CPCCBC4010 
Apply structural principles to residential and commercial constructions 

ASSESSMENT SUMMARY

The assessment activities for CPCCBC4010 Apply structural principles to residential and commercial constructions cover all aspects of the unit of competency. For Apprentices/Trainees, this includes supervisor completion of the Apprentice/Trainee Record (ATR). 

Participants must read all the information given before starting any assessment task. The assessment tasks are intended to be fair, flexible, valid and reliable. If a Participant has any questions or requires alternative arrangements to be made such requests should be directed to their Trainer/Assessor, who should note such arrangements in the ‘Assessor Comments’ on the affected assessment. If a Participant feels they are not yet ready to be assessed, they should discuss their options with their Trainer/Assessor. 

To satisfactorily complete the assessment, the Participant is required to answer all questions correctly and demonstrate their skills to industry standards. If a Participant does not answer all questions or perform all tasks, they will be deemed ‘Not Satisfactory’ for the task and ‘Not Yet Competent’ for the unit of competency. 

The Trainer/Assessor can provide the Participant with additional information on interpreting the assessment outcomes and guide the Participant’s options. If a Participant is still deemed ‘Not Satisfactory’ they will have the opportunity to undertake a supplementary assessment or appeal the result as per the process in the Student Handbook. 

By signing below, the Participant acknowledges:
· They understand the assessment instructions and requirements, and consent to being assessed. 
· The work submitted is to be their own work – with the work of/with others needing to be clearly acknowledged and documented. 
· They consent to any photo/video recording of their work that occurs during assessment. 

	Participant name
	Noreen Abu-Obeid

	Participant signature
	


	Pre-requisite unit(s) to be achieved and authenticated prior to undertaking assessment

	 CPCCBC4053 Apply building codes and standards to the construction process for Class 2 to 9 Type C buildings
 CPCCBC4001 Apply building codes and standards to the construction process for Class 1 and 10 buildings



	Task
	Date completed
	Assessment Results 

	Theory Exam
	15/11/2023
	 Satisfactory
	 Not Satisfactory

	Workbook 
	18/11/2023
	 Satisfactory
	 Not Satisfactory

	Practical Assessment
	20/11/2023
	 Satisfactory
	 Not Satisfactory

	Outcome for CPCCBC4010
	Select Date.
	 Competent
	 Not Yet Competent

	Evidence requirements checklist (ticked by assessor and evidence supplied to RTO)

	 Theory Exam
 Workbook
	 Practical Assessment
 Documentation of design and construction (suitability or evidence of suitability)



	Assessor name
	

	Assessor signature
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CPCCBC4010 
Apply structural principles to residential and commercial constructions

THEORY EXAM


	Participant name
	Noreen Abu-Obeid




	FOR THE PARTICIPANT

	Instructions

	· You will complete written questions as outlined on the following pages. You must attempt all questions and provide enough detail in your responses to demonstrate your knowledge.
· It is anticipated that you should complete this assessment within two (2) hours, but additional time may be allowed upon negotiation with the Assessor.
· You must complete all questions unassisted by the Assessor or other personnel but may refer to reference material as needed. All questions must be answered correctly for a ‘Satisfactory’ assessment outcome to be awarded. 
· An oral examination may be allowed under certain circumstances, whereby your answers will be documented by another party. 
· Any written questions that are incomplete, or not answered satisfactorily will need to be completed again after further training support.
· If you answer a question incorrectly but modify your response, put your initials next to the written change (or the Assessor must initial a verbal change).

	Resources required

	Pen




	FOR THE ASSESSOR

	Instructions

	· Where oral examination has occurred, ensure that this is acknowledged in writing (e.g. FT001 and Assessor Comments)
· All questions must be satisfactorily demonstrated by the Participant for a Satisfactory determination (indicated by an Assessor tick to the right of the question).
· Assessors are to complete marking in pen of a different colour to the Participant.
· If the Participant verbally modifies their response, write in the modified response verbatim and put your initials next to the written change. 


[bookmark: _Ref396827952]

	[bookmark: _Hlk82780839]ASSESSOR COMMENTS

	As necessary, outline:
· Details on reattempts, alternative arrangements or reasonable adjustments made.
· Where a Participant is deemed ‘Not Satisfactory’, provide recommendations for future training.

	




Specify the State or Territory you are responding to when responding to Q1. Q2. & Q3. 

	State/Territory: QLD



[bookmark: _Ref129089187]Identify one current building and construction legislation relevant to the application of structural principles. (Legislation identified may be national legislation or be specific to your state/territory.)
Briefly explain how the identified legislation applies to the following:
· Residential construction
· Commercial construction

	Answer
	Building and construction legislation relevant to the application of structural principles
	One common building and construction legislation relevant to the application of structural principles in Queensland, Australia, is the "Building Act 1975" (QLD). This legislation outlines the regulatory framework for building and construction activities in Queensland, including provisions related to structural design, engineering, and principles. It covers aspects such as building permits, inspections, compliance, and enforcement to ensure that buildings are constructed safely and in accordance with established standards and principles. The Act is administered by the Queensland Building and Construction Commission (QBCC), which oversees various aspects of building and construction in QLD
	

	
	How does it apply to residential construction?
	The "Building Act 1975" plays a crucial role in residential construction within Queensland, ensuring that safety and quality standards are maintained. It mandates that individuals or developers must obtain building approvals before commencing any residential construction project, such as new houses or renovations. This approval process ensures compliance with building codes and structural principles. The Act also requires adherence to specific structural standards throughout the construction process, including load-bearing capacities and engineering design. Inspections are conducted at various stages to verify compliance, and certificates of completion and occupancy permits are issued upon meeting the necessary requirements, assuring that residential buildings are safe and structurally sound.
	

	
	How does it apply to commercial construction
	For commercial construction, the "Building Act 1975" establishes a comprehensive framework to ensure the safety and integrity of commercial buildings in Queensland. They also require obtaining building approvals tailored to the intended commercial use. The Act mandates adherence to rigorous structural design and engineering standards to account for the complexity and size of commercial structures. Compliance with building codes covering areas such as fire safety, accessibility, and energy efficiency is essential. Throughout the construction process, inspections are conducted to verify adherence to these regulations. Certificates of completion and occupancy are issued upon successful inspections, affirming that commercial buildings meet the highest standards of safety, functionality, and structural integrity for their intended purposes.
	




[bookmark: _Ref129089191]Name one (1) current building and construction regulation applicable to your state/territory. Briefly explain how this regulation is relevant to the application of structural principles.

	[bookmark: _Hlk85785851]Answer
	The current regulation applicable to Queensland is the "Building Code of Australia" (BCA) and NCC, which is adopted and enforced by the Queensland Building and Construction Commission (QBCC). The BCA/NCC sets out technical requirements and standards for the design and construction of buildings, including residential and commercial structures. It covers various aspects of construction, including fire safety, structural integrity, energy efficiency, and accessibility. In terms of the application of structural principles, the BCA provides guidelines and requirements that structural engineers and designers must follow to ensure that buildings are constructed with appropriate load-bearing capacities, materials, and design principles. This regulation is relevant to the application of structural principles as it helps maintain the safety and stability of buildings, ensuring they can withstand environmental forces and potential stresses, thus safeguarding the well-being of occupants and the public. 
Eg)
Suppose an architect and structural engineer are designing a new high-rise residential building in Brisbane, Queensland. The structural engineer must adhere to the BCA/NCC's requirements for structural integrity and load-bearing capacities. The BCA/NCC specifies that the building's structural elements, such as columns, beams, and foundations, must be designed to withstand the loads.
The BCA/NCC also outlines provisions for wind loads and other environmental forces that might affect the building's stability. In a coastal area like Brisbane, wind loads can be significant. The structural engineer must use appropriate engineering principles and calculations to ensure that the building's design can handle these loads without compromising safety.
Furthermore, the BCA/NCC mandates that the materials used in construction meet certain standards for strength and durability. For instance, the concrete and steel used for the building's structural elements must adhere to specified Australian Standards.
	




[bookmark: _Ref127432488]Identify the following current standards.

	Answer
	Standard
	Description
	

	
	One current standard relevant to the installation of roof trusses
	AS 4440: Installation of nailplated timber roof trusses. This Australian Standard provides guidelines for the proper installation of timber roof trusses that are joined using nailplates or metal connectors. AS 4440 covers various aspects of roof truss installation, including layout, bracing, fixing, and detailing. It specifies requirements for positioning, alignment, and attachment of trusses to supporting structures. The standard aims to ensure that roof trusses are installed correctly, maintaining their structural integrity and load-carrying capacity, which is crucial for the overall stability and safety of buildings. It helps prevent common issues such as truss uplift, inadequate bracing, or improper fixing, which could lead to roof failures or compromised structural performance.
	

	
	One current standard relevant to timber framing
	AS 1684.2: Residential timber-framed construction. This Australian Standard provides comprehensive guidelines for the design and installation of timber framing in residential buildings. It covers a wide range of aspects, including framing materials, design considerations, structural integrity, connections, bracing, and detailing. AS 1684.2 is an essential resource for architects, engineers, builders, and other construction professionals involved in designing and constructing timber-framed residential structures. The standard ensures that timber framing systems are properly designed and installed, promoting safety, structural integrity, and compliance with relevant building codes and regulations. It offers detailed information on various timber framing configurations, load-bearing capacities, and methods of assembly
	



[bookmark: _Ref129090515]Discuss why builders must refer to the NCC to confirm appropriate application of structural principles relevant to the build.

	Answer
	They need to refer to the NCC to confirm the appropriate application of structural principles relevant to their construction projects. The NCC is a comprehensive set of regulations and standards that govern the design, construction, and performance of buildings and structures across the country. It consists of three volumes.

They refer for Legal compliance by adhering to the NCC’s structural principles, the builder is able to meet the minimum safety, health and environmental standards.  It helps with consistency in ensuring the projects are aligned with industry-accepted best practices.  They refer to NCC for safety and structural integrity to ensure the design and engineering meet various load, forces, environmental conditions, keeping in mind Quality and keeping up with changes in the Codes at all times.
	




[bookmark: _Ref129091287]Provide a brief description for each of the following building classes.

	Answer
	Building Class
	Description
	

	
	Class 1a building
	These are detached houses, townhouses, duplexes, and other types of single-family dwellings that are intended for individual occupancy. These buildings are typically standalone structures and are not attached to other buildings except for garages or carports. Class 1a buildings are designed for permanent residential use and provide self-contained living spaces, including sleeping, cooking, and sanitation facilities.
	

	
	Class 1b building
	These are and include certain types of boarding houses, guesthouses, or hostels that provide temporary or short-term accommodation for a number of unrelated people. These buildings are designed to accommodate multiple residents and may offer amenities such as communal living areas, shared cooking facilities, and common bathrooms. Class 1b buildings are subject to specific regulations and standards to ensure safety, fire resistance, accessibility, and other essential factors that contribute to the well-being and comfort of the occupants  
	

	
	Class 5 building
	This is an office building used for professional or commercial purposes. This classification includes buildings or parts of buildings that are primarily used for administrative, clerical, or professional activities. Class 5 buildings can encompass a wide range of office spaces, from small business offices to large corporate headquarters. Eg) accountants office, lawyers office
	

	
	Class 6 building
	These  refer to a retail or shop building. This category covers buildings or parts of buildings where goods or services are offered for sale, hire, or display. It includes various types of retail establishments, such as shops, boutiques, supermarkets, and shopping centers  
	



[bookmark: _Ref129092695]Explain why a determination of the climate zone is important when ensuring the structural integrity of the building.

	Answer
	In Queensland, considering the diverse and often challenging climatic conditions across the state can exert significant forces on a structure, such as wind, temperature fluctuations, and moisture. By accurately identifying the climate zone, engineers and designers can tailor the structural elements to withstand the specific environmental stresses prevalent in that region. For instance, buildings in tropical coastal areas like North Queensland must contend with intense tropical cyclones and corrosive salt-laden winds, necessitating robust wind-resistant designs and anti-corrosion measures. In contrast, structures in inland regions face extreme heat, potential drought, and temperature differentials, demanding materials and designs that can expand and contract without compromising integrity.
Neglecting to consider the climate zone could result in catastrophic failures, compromising both safety and longevity. An inadequately designed building may not be able to withstand the climatic forces it encounters, leading to structural damage, leaks, energy inefficiencies, and even collapse. Moreover, retrofitting or repairing a building after construction due to climate-related issues can be exorbitantly expensive and disruptive.

	




[bookmark: _Ref129093793]You are involved in preparing for the building of a 16-level apartment building where the carpark is underground, and the ground floor consists of shops and cafés/restaurants/bars. Specify the classifications that you will apply to this building.

	Answer
	As the building consists of various uses within the same building, it will have several classes for the function, therefore this would have the following classes – 2, 6 and 7a:

1. Class 7a – underground carpark (basement level)
· The underground carpark is designated as Class 7a, which covers carparking garages and storage areas.
2. Class 6 – ground floor shops/café’s/restaurants/bars
· The ground floor, which houses shops, cafés, restaurants, and bars, falls under Class 6, with retail and commercial spaces.
3. Class 2 – apartments in upper levels
· The upper levels of the building, where the apartments are located, are classified as Class 2, multi-residential buildings.

	




[bookmark: _Ref129094562]Explain why sectional properties are important in structural design.

	Answer
	Because they provide essential information about the distribution of materials and forces within a cross-sectional area of a structural element, such as a beam or column. These properties, including moments of inertia, area, and centroid location, enabling the engineers to accurately analyze loads and its spread. If we understand how materials are distributed in different sections, engineers can optimize designs for efficiency, stability, and strength. Sectional properties facilitate precise calculations, ensuring that structural elements can withstand expected loads while minimizing excess material usage, therefore helping to create safer, cost-effective, and well-performing structures.
	




[bookmark: _Ref129094818]Considering sectional properties, what will occur if the structural engineer increases the second moment of area on a beam?

	Answer
	If a structural engineer increases the second moment of inertia of a beam, it enhances the beam's resistance to bending and deflection under load. By increasing the distribution of material away from the beam's neutral axis, the beam becomes stiffer and more efficient in resisting bending forces. 
Eg) In a residential house with an open-concept design where the ground floor consists of a large living area. The structural engineer decides to increase the second moment of area of the floor joists that support this space. By using deeper and wider joists or adding additional support elements, the engineer effectively increases the beam's stiffness and resistance to bending. This modification ensures that the floor remains level and free from excessive deflection, even when the living area is furnished with heavy furniture  
	




[bookmark: _Ref129154568]Identify if the following are examples of either:
· Dead load
· Live loads
· Wind load

	Answer
	Example of load
	Type of load
	

	
	Reinforced concrete beams
	Dead load
	

	
	Strong winds blowing against a building
	Wind load
	

	
	People walking around
	Live load
	

	
	A soft breeze on a fence
	Wind load
	

	
	A vehicle being parked
	Live load
	

	
	Stone columns
	Dead load
	



[bookmark: _Ref129153650]What is the purpose of AS 1684 Residential timber-framed construction?

	Answer
	The purpose is to provide comprehensive guidelines and standards for the design and construction of timber-framed houses and other residential buildings. This Australian Standard outlines detailed requirements and recommendations to ensure safe, efficient, and durable construction practices while promoting structural integrity, fire safety, energy efficiency, and occupant comfort. AS 1684 serves as a vital resource for architects, engineers, builders, and other construction professionals involved in the planning, design, and construction of residential timber-framed structures, offering a framework that aligns with industry best practices and regulatory standards to facilitate the creation of high-quality and resilient homes
	




[bookmark: _Ref129156863]Self-healing concrete is one emerging material. Using special bacteria, this material has the ability to “heal” itself if it cracks. This is intended to extend the concrete’s lifespan. Describe the assessment methods you would apply before using this material.

	Answer
	Before using self-healing concrete, the building and construction industry in Queensland would need to perform thorough assessment methods to ensure the material's suitability and effectiveness. 

Firstly, comprehensive laboratory testing would be conducted to evaluate the performance and self-healing capability of the concrete under various stress conditions and environmental factors. This would involve subjecting samples to controlled cracking and monitoring the healing process over time. 

Additionally, field trials in real-world conditions would be essential to observe the material's behavior in actual construction scenarios, assessing its ability to heal cracks, durability, and compatibility with local construction practices and climate. 

A life cycle assessment would be carried out to quantify the environmental impact and sustainability benefits of using self-healing concrete compared to conventional materials. 

Engineering analyses would be employed to determine how the material interacts with existing building systems, foundations, and structural elements. 

Regulatory bodies such as the Queensland Building and Construction Commission (QBCC) would also review and approve the use of this innovative material, ensuring it meets relevant building codes, standards, and safety requirements.
	




[bookmark: _Ref129154880]Which industry professionals would you consult before the site inspection, to discuss if structural performance meets the General Requirements and Performance Requirements of NCC? Provide two (2).

	Answer
	1. Structural Engineer

2. Building Certifier
	




[bookmark: _Ref129158864]Explain the importance of having project plans and specifications approved.

	Answer
	The importance of having project plans and specification approved is:
1.The approved plans and specifications serve as a legal safeguard, ensuring that the proposed construction complies with relevant building codes, regulations, and standards. This helps prevent potential legal disputes and liabilities down the line.
2.The approved plans provide a clear roadmap for the construction process, helping to streamline and organize the project. They outline the design, layout, and details of the construction, ensuring that all parties involved, including contractors, subcontractors, and suppliers, have an understanding of the project's scope and requirements.
3.The approved plans and specifications contribute to efficient resource allocation. With approved plans in place, builders can accurately estimate the materials, labor, and resources needed for the project, minimizing waste and optimizing cost-effectiveness.
4.The approved plans facilitate effective communication and collaboration among various stakeholders, including architects, engineers, contractors, and regulatory authorities. This helps ensure that the project progresses smoothly, with fewer disruptions and delays.  

5.From a safety perspective, approved plans and specifications ensure that the construction is executed in a manner that upholds structural integrity and adheres to safety standards. 
	




[bookmark: _Ref129158870]Describe how you apply structural design and specification documents.

	Answer
	In Queensland, we apply structural design and specification documents by using them as detailed guides to create safe, stable, and functional structures. These documents outline the precise calculations, materials, and construction methods necessary to ensure a building's structural integrity. For instance, in the case of a residential building, the structural design documents would specify the dimensions and materials for load-bearing components like beams, columns, and foundations. The specifications would detail the types of reinforcing bars, concrete mixes, and connection methods required. By following these documents, engineers, architects, and builders can collaborate effectively to construct a reliable and compliant residential building. An example could involve a two-story house where the structural design outlines the size and spacing of wooden beams for the floors and roof, while the specifications detail the type of nails, bolts, and concrete mix to be used for secure connections and stable foundations. This process ensures the home can withstand loads and environmental factors, delivering a safe and well-built living space
	




[bookmark: _Ref129158876]What information is provided in the engineer’s footing design and specifications documents?

	Answer
	The document would specify:
- the dimensions, layout and shape of the footings including its W, H and D (width, height and depth) 
- whether they are a strip, isolated on other type of footing based on load and soil
- load bearing capacities for the footings would be indicated with maximum load they can support
- information about soil type, bearing capacity or any issues based on such reports
- they would outline the type, size of reinforcing bars within the footing for strength and prevent cracking
- they would specify the concrete mix used in the footing with type, strength and anything required extra
- excavation, preparations and pour of the footings including details on the formwork, concrete pouring and curing
- inspections dates and times
- any other information if columns or walls are included or connections with, for load distribution and transfer
- safety measures as required
- drawings/diagrams/specs as required for the footing layout, reinforcement arrangement and clear construction details making it clear and easy for the builder.
- relevant codes and standards are mentioned in the documentation as well.
 
	




[bookmark: _Ref129160229]Discuss cadastral survey plans, what they contain and who is responsible for preparing these.

	Answer
	Cadastal survey plans are maps and documents that contain the boundaries, dimensions of the land.  They show land ownership, property details, boundary measurements, bearings, angles, reference points, adjoining property details, roads etc. They help establish your legal property boundaries and property titles. 

They are prepared by licensed surveyors who conduct these measurements and records to define these boundaries. They ensure the plans adhere to regulations and survey standards and submit to relevant bodies for review and approval for the land records. 
	




[bookmark: _Ref129160235]What is determined from the contour site plan?

	Answer
	It is a detailed architectural and engineering drawing that represents the topography and physical features of the building land. It provides essential information about the site's existing conditions and characteristics and what can be determined from this plan is the changes in elevation and identifying slopes, depressions etc.  It shows the flow of water across the site and helps engineers design effective stormwater management systems.  It helps in determining how the site can be accessed and used for various services.  It helps to determine the best location for the building and how the land can be reshaped or graded to accommodate the building and other elements around it. It helps to determine where the utilities can be placed eg) water supply lines, sewage systems, gas lines, electrical infrastructure. It provides insight into potential environmental impacts , landscape features.  It helps determine any challenging areas like steep slopes etc. 
	




[bookmark: _Ref129160681]Discuss who prepares and geotechnical report and what this report contains.

	Answer
	A geotechnical report is prepared by a licensed geotechnical engineer or a specialized consulting firm with these services offered.
 
This report contains detailed assessments of the site's soil and geological conditions, including soil composition, strength, permeability, and potential for settling or instability. It provides recommendations for foundation design, earthwork, slope stability, and construction considerations to ensure a safe building.
	




[bookmark: _Ref129163693]The plans and specifications include underpinning design and specifications due to a change in the imposed loading. Why are these included?

	Answer
	In Queensland and other states, plans and specifications for construction projects include underpinning design and specifications due to changes in imposed loading to ensure structural safety, compliance with regulations, and long-term property value. 

Imposed loading alterations can jeopardize structural integrity, making underpinning crucial for stabilizing foundations and accommodating increased loads. This practice aligns with building codes, mitigates legal and liability risks, and prevents future disruptions and costly retrofits, ultimately ensuring that structures meet safety standards and retain their value over time.
	




[bookmark: _Ref129163701]Specifications are included for temporary rock anchors to be used for securing a retaining wall. What is the purpose of these?

	Answer
	Temporary rock anchors are included in specifications for securing a retaining wall to provide crucial structural stability during construction. These anchors are used to counteract lateral earth pressure and prevent the potential collapse or movement of the retaining wall while it is being built. By anchoring the wall to the underlying rock or stable soil, temporary rock anchors help distribute the load and resist the forces that can push the wall outward. This enhances safety for construction workers and ensures the integrity of the wall until it reaches its final design strength and as per engineering drawings/requirements.
	




[bookmark: _Ref129165148]Explain how shoring specifications differ to specifications for temporary rock anchors.

	Answer
	Shoring specifications outline the design and installation of temporary support structures, such as props or braces, used to prevent soil collapse and ensure worker safety during excavation or construction activities. These specifications focus on creating a protective enclosure around the work area. In contrast, specifications for temporary rock anchors pertain to securing structures like retaining walls. These anchors, often drilled into bedrock, provide lateral stability against earth pressures, primarily serving to prevent movement or failure of the structure being constructed. While shoring safeguards workers and the excavation site, temporary rock anchors primarily address the stability of structures, particularly retaining walls, in the context of changing loads and soil conditions.
	




[bookmark: _Ref129165210]Describe what tanking is and methods used.

	Answer
	Tanking is like giving a waterproof shield to a building's underground parts, like basements or cellars, to keep water from getting inside. Imagine putting on a raincoat for your house below the ground. Methods for tanking include applying special waterproof coatings or membranes to the walls and floor, using drainage systems to redirect water away, or even creating a barrier with concrete that doesn't let water through. All these ways help make sure the space stays dry and doesn't get flooded.
	




[bookmark: _Ref129157724]Briefly explain the expected deflection of the following beams.
In your explanation, identify the point of maximum and minimum deflection.

	Answer
	Beams
	Expected deflection
	

	
	Cantilever beams

Beam length = 10 m
Fixed support at 0 m
Point load at 5 m
Load magnitude = 5N
	I will use an example to explain my thoughts best into this -  I think of a cantilever beam like a diving board attached to a wall. In this case, the diving board (beam) is 10 meters long and is fixed at one end to the wall (0 meters). Imagine someone standing at the middle (5 meters) of the diving board with a weight of 5N. Deflection is how much the diving board bends or sags because of the weight. The point where the person stands (5 meters) will have the maximum deflection because that's where the weight is pushing down the most. The point right where the diving board is attached to the wall (0 meters) will have the minimum deflection because it's held firmly by the wall, so it doesn't bend much there. So, the middle (5 meters) will bend the most, and the end attached to the wall (0 meters) will bend the least.
	

	
	Beam with overhang 

Beam length = 10 m
Support #1 = 0m
Support #2 = 8m
Point load at 4m
Load magnitude = 5 N
	This beam is 10 meters long and is held up at one end (Support #1) right against a wall (0 meters), and at the other end (Support #2) it's hanging out in the air 8 meters away. There is a point load in the middle of the part that's hanging out (4 meters), holding a weight of 5N. Deflection is how much the beam bends because of the weight. The middle point (4 meters) will have the maximum deflection because that's where the weight pushes down the most. The point where the beam touches the wall (0 meters) and the end hanging out (8 meters) will have less deflection because they are held up by the supports. So, the middle (4 meters) will bend the most, and the ends (0 meters and 8 meters) will bend less.
	

	
	Beam fixed at both ends

Beam length = 10 m
Fixed support at 0 m
Point load at 5 m
Load magnitude = 5 N
	In this case the beam is firmly attached at both ends, like it's stuck to two walls. This beam is 10 meters long, with one end attached to the first wall (0 meters) and the other end to the second wall (10 meters). Right in the middle of the beam, at 5 meters, a weight of 5N exists. Deflection means how much the beam bends because of the weight. The point right under the weight (5 meters) will have the maximum deflection because that's where the weight pushes down the most. The points where the beam meets the walls (0 meters and 10 meters) will have less deflection because they're firmly held in place. So, the middle (5 meters) will bend the most, and the ends (0 meters and 10 meters) will bend less.
	




[bookmark: _Ref129167448]Briefly explain the performance of the following columns when put under compressive loads.

	Answer
	Beams
	Expected deflection
	

	
	Steel column
	When steel columns are subjected to compressive loads, such as the weight of a building pushing down on them, their performance is marked by minimal deflection or bending. Steel's inherent strength and rigidity allow columns to efficiently resist compressive forces without deforming significantly. This means that even when carrying substantial loads, steel columns maintain their shape and stability, ensuring the structural integrity of the entire framework
	

	
	Masonry column
	Masonry columns, which are made from materials like bricks or concrete blocks, show a limited capacity to handle compressive loads without deflection. When subjected to downward forces, such as the weight of a structure, masonry columns can experience noticeable bending or deflection. Unlike steel, masonry materials have lower tensile strength, making them more susceptible to cracking or yielding under compressive stress. While masonry columns can effectively bear vertical loads, they might exhibit greater deflection compared to steel or other materials..
	

	
	Reactive powder concrete columns
	These have minimal deflection when subjected to compressive loads. Due to their  composition including fine powders and fibers, these columns can withstand significant compression without significant bending or deformation. Their high compressive strength and resistance to cracking contribute to its ability to efficiently bear vertical loads, resulting in limited deflection. They are well-suited for high-rise buildings or structures subject to heavy loads.  
	




[bookmark: _Ref129167513]Briefly explain the safety factor in design of the following types of roof trusses.

	Answer
	Beams
	Expected deflection
	

	
	Timber trusses
	When designing timber trusses, the safety factor is like a protective margin that ensures the trusses stay strong and steady. It's like giving the trusses some extra strength so that if they need to support more weight than originally intended, they won't bend or sag too much. This prevents the trusses from getting stressed too close to their limit and helps avoid any unexpected surprises. So, the safety factor acts as a buffer, making sure the trusses can handle a bit more weight or pressure without causing too much deflection, keeping everything secure and stable.
	

	
	Metal trusses
	This is like building in a safety net to ensure that the trusses can handle more weight or pressure than they're actually expected to bear. It's like reinforcing the trusses with an extra layer of strength to prevent them from bending or sagging too much if there's a heavier load. If the trusses have a safety factor, they'll stay sturdier and more stable, even if they're supporting a bit more weight than what was originally planned, keeping deflection under control and ensuring the structure remains reliable and secure.
	




[bookmark: _Ref129167536]Describe wind bracing and four (4) types of wind bracing applied.

	Answer
	1. Wind bracing is a structural technique used in buildings and structures to resist lateral forces caused by wind. These lateral forces can cause swaying or deformation of the structure, potentially leading to instability. Wind bracing involves the installation of diagonal or horizontal elements that connect different parts of the structure together, effectively distributing and dissipating the wind loads.  The types are:
1. Diagonal Bracing which are sloping members placed between columns or beams in a building frame. They form an "X" shape 

2. Knee Bracing - diagonal members that connect columns or beams to the rafters or purlins in a roof system. 

3. Shear walls – they distribute wind loads to the foundation

4. portal frames – are vertical columns connected by a horizontal beam or roof truss
	




[image: ]Consider the rafter that the pots are hanging from in the photo below when responding to Q28. Q29. & Q30. Assume that it is a rafter tie also connected to walls on either side.


[bookmark: _Ref129168710]Identify the force system that is acting on the rafter. Explain your answer.

	Answer
	Collinear force system as it is one where all forces act through a single line. The tension force in the rafter, the weight of the hanging pot, and the reaction forces at the supports all act along the same straight line. The tension force and the weight of the pot are collinear because they are both acting along the length of the rafter.
It can also be coplanar in that all of these forces are also coplanar, meaning they all lie within the same plane. In this case, the plane is typically the plane of the rafter itself. The forces are distributed within this plane  
	




[bookmark: _Ref129168712]Describe what would happen to the rafter if the force applied by the hanging pots were too heavy to be held up by the rafter.

	Answer
	A downward force would lead to Compression as the force pulls it down. The rafter itself experiences a tension force along its length to support the weight of the hanging pot. This tension force runs along the length of the rafter and counteracts the downward force of the pot's weight.

	




[bookmark: _Ref129168727]Identify the force system that would be applied if all the hanging pots are removed from the rafter.

	Answer
	After removing all the pots from the rafter, the force system would primarily consist of the reaction forces at the supports. These forces would still be collinear and coplanar, but the tension force in the rafter would no longer be present since there are no hanging pots to support.
	




[bookmark: _Ref129169420]Describe the general details contained in the project documents for each structural system stated below.

	Answer
	Structural system
	General details
	

	
	Floor system
	The floor system employed in this project is a timber floor system. For such a floor system, the suitable footing type established is a concrete bored pier system. Additionally, this employs columns made of steel sandwiched between the concrete pier and the timber frame. 
Timber beams labelled F.B1 must either be 240x45 KD HWD F17 or 2.No 190x45 MGP.12 or higher.
Floor joist labelled F.J1 must be 190x35 KD HWD F17 or 190x35 MGP.12 or higher.
Fixings for Fj1 and FJ3 supported by FB1 to have no1 Triple grip framing anchor and no4 35x3.15mm diameter galvanised nails each leg; while FJ2 supported by FB1 to have GI joist hangers and no3 35x3.15mm diameter galvanised nails each leg.
Also ensure that the waterproofing and insulation components comply to standards and as per plan.

	

	
	Wall system
	The main difference between structural and non-structural wall systems is their capacity to resist structural design loads. Structural wall systems are intentionally designed to carry loads transmitted from floor and roof systems, such as dead and live loads, as well as lateral loads induced by earthquake and wind.   Once the concrete has set, the wall panels are connected to the crane with cables and braces are attached. The crane then lifts the panel into position and braced securely to the slab. Finishing procedure such as painting, sandblasting, and waterproofing can now be performed.

Tension galvanized metal straps nominal 30x0.8mm galv strap
Nailed to plates with 4-30x2.8 galv flathead nails to each end
2 nails to each stud and 4 naails to the strap return over top of plat and under bottom plate, properly tensioned
30x0.8mm metal strap looped over plate and fixd to stud with 4-30x2.8 flathead nails to each end
In corner locations blocking at 800crs max
200 long stud sized blocking at 800 crs max
2 nails through each stud to blocking or nogging at 800 crs max
End stud blocking at 800 crs max
End stud 2 nails to each nog
Braced wall section 1800 to 2700
Fix one 75mm masonry nail to bottom plate at 1200mm max crs
Plywood wall bracing 6.0kN/m and 1 of 12 x150 bolt required with min edge distance of 45mm embedment at 115mm
Min timber strength J4/JD4 for 12 x 150 and JD6 fpr 12x100
50x50x3 washers for all 12mm bolts
Splice plate must be same size and stress grade as top and bottom plates
450/600 crs stud spacing

A few of the standards that are relevant to wall frame construction are:
· NASH Standard ‘Residential and Low-Rise Steel Framing’
· AS 1684.2 ‘Residential timber-framed construction – non-cyclonic areas’
· AS 1720.1 ‘Design of timber structures’
It is also important to note that specific processes for the construction of framed walls are stated in Table 3.8.6.1d ‘Acceptable forms of construction for timber and steel framed walls.’
As per Section 1.3.7, bracing is a structural system that is employed in a building to provide added structural stability and rigidity against lateral loads such as earthquakes and wind. Wind bracings mainly resist wind loads and may be attached on roofs, as well as on walls to prevent racking or side-to-side movements. 
On the other hand, tie-downs in wall framing refers to the tools and accessories used in anchoring or connecting the wall frame to the main support (e.g. floor framing). This is for the purpose of providing stability of the wall frame against uplift due to wind forces. 

	

	
	Roof system
	After the erection of wall systems, the installation of structural roof systems follows. Roof systems function to provide shelter from environmental factors such as wind, snow, heat, and rain. The roof system should comply with:
NCC vol 1 – Section  B1.4(f)(iv)  for structural resistance of materials and forms of construction for nailplated timber roof trusses: AS 1720.5
NCC vol 1 – Section B1.4(j) for  structural resistance of materials and forms of construction for roof construction (except in cyclonic areas)
NCC vol 1 – Section B1.5  for structural software used for the design of steel or timber trussed roof and floor systems and framed systems
NCC vol 1 –  Specification C1.1 (3.2) & (3.5) for Type A fire resisting construction in relation to roofs
NCC vol 2 Section 3.4.3.0(b) for the designof nailplated timber roof trusses AS1720.5 
Lintel span of 1-1200 wind classification 2/75x3.05 nails
Framing tie down for tile roof connection with studs to bottom/top plates wind classification 2/7x3.05 nails upto 38 stud
For bottom plates to slab 75 masonry nails or bolt at 1.2m max crs
Bottom plates to floor frame 2/75x3.05 nails up to 38 stud
Equiv fixing permissible to be adopted and must be in accordance with AS1684.2-2010
Refer to truss manufacturer for tie-down fixing on roof battens and rafters/trusses
Timber members to be JD4 group or stronger
Studs at 450max crs
Top plate fixed or tied to the lintel within 100mm of each rafter/truss or rafter/truss fixed directly to the lintel with a fixing tie-down to that as required
30x0.8 galv iron strap
	




[bookmark: _Ref129168136]What must be covered by the site environmental management plan?

	Answer
	This involves identifying and understanding which parts of the environment may be vulnerable to damage from construction activities. Areas that are vulnerable to damage and require attention may include endangered flora and fauna, aquatic plants and animals, and groundwater recharge areas. Other areas to be considered include nearby residents or facilities such as schools and hospitals that may be affected by the impact of air discharges, construction noise, and vibration.
In QLD, the site environmental management plan is drawn out to design and outline strategies, measures, and actions to manage the environmental impacts of a project or activity being undertaken.

In this process, we will cover the following in this plan:

1. We will clearly define the project, including its purpose, scope, location, and potential environmental impacts. This section helps set the context for the rest of the plan.
2. We will provide an overview of relevant laws, regulations, permits, and approvals that apply to the project. This ensures that the project remains compliant with environmental laws and standards.
3. We will define specific environmental objectives and performance criteria that the project aims to achieve. These objectives should be measurable and aligned with relevant environmental policies and guidelines.
4. We will identify potential environmental risks and impacts associated with the project. Assess the significance of these impacts and prioritize them based on their potential severity and likelihood.
5. We will outline the strategies and actions that will be implemented to minimize or mitigate identified environmental impacts. This could include measures to reduce air and water pollution, manage waste, protect natural habitats, and conserve biodiversity.
6. We will monitor and report
7. We will describe how stakeholders will be engaged throughout the project. This involves sharing information, seeking input, and addressing concerns.


	




[bookmark: _Ref129171659]Discuss what type of information is included in the site safety plan.

	Answer
	A Site Safety Plan is a comprehensive document designed to ensure the safety of workers, visitors, and the public at a construction or work site. It outlines the strategies, procedures, and protocols that will be implemented to prevent accidents, injuries, and potential hazards.  The information included in this plan would be:

1. Project Overview: A description of the project, its location, and the type of work being carried out. This sets the context for the safety measures that will be implemented.
2. Safety Objectives and Goals: Clear statements of the project's safety objectives and the goals to achieve throughout the project's duration.
3. Roles and Responsibilities: Identification of key personnel responsible for safety, including site supervisors, safety officers, workers, and subcontractors. Their roles and responsibilities in maintaining safety are outlined.
4. Hazard Identification and Risk Assessment: A thorough analysis of potential hazards and risks associated with the project. This includes assessing risks related to activities, equipment, materials, and environmental conditions.
5. Safety Procedures: Detailed procedures and protocols for specific activities, such as working at heights, using heavy machinery, handling hazardous materials, excavation, and more.
6. Personal Protective Equipment (PPE): Specification of required PPE for different tasks and areas of the site. This includes items such as helmets, gloves, goggles, vests, and respiratory protection.
7. Emergency Response: Procedures for responding to emergencies, including fires, medical incidents, chemical spills, and evacuation plans. Contact information for emergency services and designated personnel is provided.
8. Communication: Methods and channels of communication for conveying safety information, instructions, and alerts to all personnel on the site.
9. Site Layout and Signage: Clear indication of emergency exit routes, assembly points, and safety signage placed throughout the site.
10. Training and Induction: Details about safety training requirements for workers and visitors, including orientation programs for new personnel.
11. Incident Reporting: Processes for reporting accidents, near-misses, injuries, and hazardous situations. Steps for investigating incidents and implementing corrective actions are outlined.
12. Health and Hygiene: Guidelines for maintaining personal and site hygiene, especially when working with hazardous materials.
13. Subcontractor Management: Expectations and requirements for subcontractors to adhere to the site's safety protocols and guidelines.
14. Environmental Considerations: If applicable, information about environmental protection measures and procedures for handling waste and pollutants.
15. Review and Revision: A plan for regular reviews of the safety plan and procedures to ensure they remain up-to-date and effective.


	



[bookmark: _Ref127439309][bookmark: _Ref129171892]Discuss the different contracts a builder or building company must organise before beginning a residential or commercial construction project. What are the legal requirements for such contracts?

	Answer
	Builders or building companies typically need to organize several contracts to ensure smooth operations, clear expectations, and legal compliance. In Queensland (QLD), Australia, these contracts are subject to specific legal requirements to protect the interests of all parties involved.  These are:

1. Contract with the Owner/Client:
· Residential Construction Contract: For residential projects, the contract should adhere to the Queensland Building and Construction Commission (QBCC) Act 1991 and the Domestic Building Contracts Act 2000. The contract should detail the scope of work, specifications, timeline, payment schedule, and dispute resolution procedures.
· Commercial Construction Contract: Commercial contracts should also be detailed in terms of scope, specifications, timeline, and payments. 
2. Subcontractor Contracts:
· Subcontractor Agreements: These contracts define the scope of work, payment terms, and responsibilities of subcontractors. It's crucial to ensure that subcontractors are licensed and insured as per QBCC requirements.
3. Consultant Contracts:
· Architect/Designer Contracts: Contracts with architects or designers outline their responsibilities, design deliverables, fees, and any revisions. 
· Engineer Contracts: Contracts with engineers specify their role, responsibilities, and deliverables in ensuring structural and technical integrity. 
4. Supplier Contracts:
· Supply Agreements: Contracts with suppliers provide details about the materials, quantities, prices, delivery terms, and quality standards. These contracts help ensure a steady supply of materials for the project.
5. Insurance and Warranty Documentation:
· Home Warranty Insurance (Residential Projects): Under the QBCC Act, residential builders must provide home warranty insurance for projects exceeding a certain value. This insurance covers homeowners against incomplete or defective work if the builder becomes insolvent, dies, or disappears.
· Public Liability Insurance: Builders should have public liability insurance to cover accidents and injuries that may occur on the construction site.
· Defects Liability Period and Warranty: Builders often provide a warranty or defects liability period during which they address any defects or issues that arise after completion. The length and terms of this period should be defined in the contract.

	




[bookmark: _Ref129174991]Identify one (1) potential structural issue for each of the following footing systems.

	Answer
	Footing system
	Potential structural issues
	

	
	Concrete slab floor
	Not recommended to be used in steep or irregular ground surface as it tends to be weak and unstable on points where the slab may be suspended due to irregularity of the ground surface.  The  slab can sink or settle at different rates, causing unevenness and potential cracking in the slab.
	

	
	Mass concrete piers
	One potential structural issue for mass concrete piers is thermal cracking due to the heat generated during the curing process.
Measures such as using large aggregates in concrete mix or chemical admixtures etc should be taken to minimise cracking, which can greatly affect the strength of the foundation and the structural integrity of the building. The  heat generated as the concrete cures can cause temperature differentials within the pier. These temperature differentials can lead to thermal stresses and differential expansion and contraction, potentially resulting in cracks

	



[bookmark: _Ref129175000]Describe how the following footing systems perform when bearing structural load.

	Answer
	Footing system
	How they perform when bearing structural loads
	

	
	Bored pier footing
	These perform well when bearing structural loads by utilizing their deep foundation design. These footings involve excavating cylindrical holes into the ground and filling them with concrete, providing significant load-bearing capacity. As structural loads are transferred from the structure to the foundation, the weight is distributed through the pier's length and the surrounding soil or rock. The diameter of the bored pier offers a good enough surface area, which helps to minimize bearing pressures on the soil and reduce the risk of settling or failure. The depth of bored pier footings allows them to reach stable soil or rock layers that can better support the load, making them suitable for structures requiring high load-bearing capacity or in areas with challenging soil conditions. 
.
	

	
	Column footing
	They perform by evenly distributing the vertical loads from the columns above to the underlying soil or rock. These footings are designed to ensure structural stability. As loads are transmitted down the columns, the footings spread the force over a larger area to reduce bearing pressures on the soil. The footing's depth and width are determined by engineering calculations to resist the imposed loads and prevent settlement or tilting. Reinforcement bars within the concrete enhance its strength.
	

	
	Stump footing
	They bear structural loads by transferring weight from above to the ground. Designed for smaller structures or individual support points, they minimize soil disturbance and evenly distribute loads.
	

	
	Drilled pile foundation
	They are great in bearing structural loads by drilling deep into stable soil or rock layers. These cylindrical structures efficiently transfer loads from above to the underlying area. Their load-bearing capacity and resistance to lateral forces ensure stability.  
	

	
	Driven pile foundation
	The support structural loads by being forcefully installed into the ground using impact or vibration. These piles effectively transfer loads from the top structure to the underlying soil or rock, offering stability and preventing settling. 
	




[bookmark: _Ref129175399]Identify the structural advantages of each of the following footing systems.

	Answer
	Footing system
	Structural advantages
	

	
	Reinforced piers and beams
	Due to the steel reinforcement it enhances the load-bearing capacity, durability, and resistance to various forces such as bending and shear. This reinforcement helps distribute loads evenly. The combination of concrete and steel creates a foundation that can withstand both vertical and lateral loads.
	

	
	Screw piles 
	Their design allows them to be easily and precisely installed, providing immediate load-bearing capacity. The ability to penetrate different soil types and reach stable layers ensures stability and minimizes settlement risks.
	

	
	Brick bases
	Their strength and durability makes them a great choice for supporting lightweight structures. The stability of brickwork ensures even load distribution. Additionally, brick bases provide thermal insulation and fire resistance. Because they are versatile they easily fit various architectural designs making them cost effective and have a nice aesthetic appeal.
	




[bookmark: _Ref129176166]Why must foundation movement be considered when designing and constructing on-ground concrete slab floors?

	Answer
	Foundation movement is a very critical consideration when designing and constructing on-ground concrete slab floors due to its ability to affect the stability and integrity of the entire structure. Ground shifts caused by soil settlement, swelling, or changes in moisture content can lead to differential movement, resulting in uneven settling of the slab. This can cause cracks, structural misalignment, and compromised load-bearing capacity, ultimately affecting the safety of the building. 
Therefore proper site preparation, appropriate reinforcement, and expansion joint placement, engineers and builders can both ensure that the concrete slab remains resilient against ground fluctuations and maintains its structural functionality and stability over time.
	



[bookmark: _Ref129176179]Identify the structural advantages of the following floor systems.

	Answer
	Floor system
	Structural advantages
	

	
	Suspended concrete floors
	By spanning between beams or walls, they provide versatility in layout design and space utilization. Their rigidity and load-bearing capacity effectively support various live and dead loads. Moreover, suspended concrete floors allow for efficient integration of heating, cooling, and electrical systems within the floor void, therefore accommodating underfloor services. 
	

	
	Timber floor frames
	Their light weight and flexibility, makes them suitable for a wide range of building designs. They are easy to construct, adaptable to different spans, and can accommodate services within the floor cavity. Timber's natural insulation properties contribute to energy efficiency as well..
	

	
	Steel floor frames
	Their high strength-to-weight ratio enables longer spans and flexible design options. The Steel's durability ensures minimal deflection over time, and its fire-resistant properties make it safe.
	

	
	Aluminium raised floors
	It offers structural advantages as a floor system due to their lightweight nature and corrosion resistance. Their modular design allows for easy installation, adaptability, and efficient cable management. Aluminium's durability and aesthetic appeal, make it a preferred choice for many.
	

	
	Solid hardwood fitted floors
	Their durability, natural beauty, and timeless appeal make it attractive. The strength of hardwood withstands heavy foot traffic and wear over time. Its insulating properties provide comfort, and it also compliments  interior designs, making it an elegant choice for residential and commercial spaces.
	

	
	Engineered wood fitted floors
	Due to its dimensional stability and versatility it offers a structural advantage as a floor system. It consists of multiple layers of wood bonded together, resisting warping and expansion caused by fluctuations in humidity and temperature. This stability allows for wider plank widths and installation in various environments, making them a reliable and adaptable flooring solution where required.
	



[bookmark: _Ref129176705]Identify two (2) actions during the installation of I-joists that may negatively affect their structural integrity. Explain your response.

	Answer

	1. ICarrying the i-joists in the horizontal or flat position can impact the structural integrity by displacement of the middle span of the joist due to deflection.  This is because it cannot carry its own weight and other heavy loads in this orientation.  They must be in the vertical orientation in order to resist the heavy floor loads.


2. The process of cutting, notching or drilling the flanges can lead to the reduction of the strength of the joist and hence affect the ability of the joist to resist structural stresses and transfer the loads to the supports
	




[bookmark: _Ref129176932]What are the structural disadvantages of using platform floors?

	Answer
	The absence of roofing exposes flooring components from damaging environmental factors such as rain, humidity, and sunlight. 

It allows sound to travel through into other spaces or rooms
	




[bookmark: _Ref129177259]Why are compressed sheets commonly used in the flooring of wet areas?

	Answer
	Because they possess high moisture resistance. This type of flooring is commonly in the form of cement sheets or boards. Cement boards are composed of aggregated Portland cement with a glass-fibre mesh. They are highly water resistant, which makes it very suitable for wet areas.  However additional waterproofing material has still to be applied in order to prevent the water passage.
	




[bookmark: _Ref129177266]What is one (1) benefit of using vinyl sheet flooring in areas with high foot traffic?

	Answer
	Because they are durable against high foot traffic and can last for years if maintained well. Vinyl sheet flooring is designed to withstand heavy use, making it resistant to wear, tear, and abrasions caused by constant foot traffic. Its tough surface layer helps prevent scratches and scuffs, ensuring that the flooring maintains its appearance even in busy spaces 
	




[bookmark: _Ref129177275]Describe one (1) structural advantage of using tongue and groove boards for flooring.

	Answer
	It reduces the use of nailing or adhesives in connecting the boards because it uses an interlocking mechanism where one side has a protruding tongue and the other has a receiving groove which interlocks with the adjacent board.
	




[bookmark: _Ref129178641][bookmark: _Ref129178785]Discuss the structural capability of autoclaved aerated concrete (AAC) flooring panels.

	Answer
	Autoclaved Aerated Concrete (AAC) flooring panels have a strong structural capability due to their composition of quartz sand, calcined gypsum, lime, cement, water and aluminium powder and manufacturing process whereby they incorporate closed air pockets. These panels are also lightweight. 

They exhibit high load-bearing capacity, making them suitable for flooring systems. It provides thermal insulation and is fire resistant, contributing to their overall structural integrity.
	




[bookmark: _Ref129178754]What are the structural limitations of using lightweight AAC as part of a composite loadbearing wall?

	Answer
	While AAC offers good compressive strength, its tensile strength is relatively lower. This can pose challenges in load distribution, potentially leading to cracking and reduced lateral stability. The lightweight nature of AAC might also affect its resistance to impact and extreme forces
	




[bookmark: _Ref129254421]Discuss one (1) structural factor that must be considered when integrating tilt-up slab panels into composite walls. Explain your answer.

	Answer
	When integrating tilt-up slab panels into composite walls, one crucial structural factor to consider is the connection detailing and load transfer between the tilt-up panels and the supporting structure. The load transfer mechanisms need to effectively distribute vertical and lateral loads from the panels to the building's framing system while accommodating potential differential movements between the two components. Inadequate connection detailing can lead to stress concentrations, cracking, or misalignment.
	




[bookmark: _Ref129254423]Identify the structural advantages of using the following products in composite walls.

	Answer
	Products
	Structural advantages in composite walls
	

	
	Glue-laminated lumber
	It is created by bonding layers of dimensioned lumber with strong adhesive, resulting in a composite material that can withstand heavy loads and resist various stresses. When integrated into composite walls, it provides load-bearing capacity, making it a good choice for achieving structural alignments, stability and durability of composite wall systems.
	

	
	Mass concrete piers
	The structural advantage of using Mass Concrete Piers in composite walls is their ability to provide substantial vertical load-bearing capacity and stability. Mass concrete piers, due to their larger cross-sectional area and solid construction, can effectively support heavy loads and resist compressive forces.  Therefore when used into composite walls, these piers offer structural integrity and resistance and great ability to distribute loads uniformly.
	



[bookmark: _Ref129254827]What makes a cavity brick masonry wall a good choice for areas that often experience rain?

	Answer
	The cavity design consists of an outer layer of bricks and an inner layer, separated by an air gap known as the cavity. This design helps prevent rainwater to penetrate and moisture to transfer to the interior wall, reducing the risk of water-related damage, such as mould growth and structural deterioration. The cavity allows any water that does penetrate the outer layer to drain away through weep holes at the base, ensuring that the interior remains dry and protected.
	




[bookmark: _Ref129256373]Discuss disadvantages of using single-leaf masonry walls.

	Answer
	The disadvantages of using single-leaf masonry walls are:

-poor insulation leading to increased energy consumption
-structural weaknesses compromising stability against forces like wind and earthquakes
-moisture penetration causing dampness 
-inadequate sound insulation impacting privacy and comfort,
-limited design flexibility for openings
-diminished fire resistance
-higher maintenance requirements due to weathering
-insufficient vapor control resulting in condensation issues.
	




[bookmark: _Ref129256382]What behavioural properties make AAC a good choice for masonry walls?

	Answer
	Due to its high load bearing capacity, high thermal performance, fire resistance, termite resistance and durability. Also its lightweight makes it easy to handle and install with shorter construction time.
	




[bookmark: _Ref129256389]Discuss structural disadvantages of using timber weatherboards as wall cladding.

	Answer
	They have poor performance against insulation and temperature regulation.
There are inconsistencies in the durability of the weatherboards since the durability highly depends on the species of tree that the timber is taken from.  
It is susceptible to moisture absorption and can rot or decay over time.
It is vulnerable to insect infestations leading to damage. It is combustible and can lead to rapid spread of fires.

	




[bookmark: _Ref129259686]Discuss how wall coatings differ from regular paint.

	Answer
	Wall coatings are more durable, weather resistant. These coatings are often thicker and can cover minor cracks and imperfections, providing a more even surface. They also tend to be more breathable, allowing moisture to escape and preventing issues like mould. They have properties that can increase the lifespan of the structure it is applied to.
	




[bookmark: _Ref129259730]What structural factors must you consider when using compressed wood panelling as cladding?

	Answer
	Compressed wood panelling is highly durable, however the degree of durability highly depends on the species of wood it is taken from. 
Another consideration when using compressed wood for cladding is the grade of wood since it defines the degree of water resistance, fire resistance, and thermal performance of such cladding material
	




[bookmark: _Ref129324451]Identify the structural advantages of the following products used in wall cladding.

	Answer
	Products
	Structural advantages in wall cladding
	

	
	Corrugated metal sheeting
	It provides great resistance against external forces (e.g. high-wind, weather, fire).
	

	
	Fibre cement cladding
	Fibre cement is highly durable and dimensionally stable and is appropriate for buildings in areas where seismic or geotechnical movement is considerable. 
Fibre cement includes low maintenance, waterproofness, and fire resistance as well.
	

	
	Tilt-up concrete panels
	It has high weather resistance, insulation, fire resistance, and durability  
	

	
	Fired bricks
	Fired bricks are durable and possess high compressive strength and excellent weathering qualities due to the application of firing or burning procedures
	

	
	Unfired bricks
	They are air dried and absorb more moisture from the air.
	

	
	AAC bricks
	It has the capability to serve as load-bearing walls in low-rise structures.
	




[bookmark: _Ref129324940]Discuss one (1) structural advantage and one (1) structural disadvantage when using timber prefabricated roof trusses.

	Answer
	Advantage:
The main function of roof trusses is to resist roof loads such as rain, snow, and wind, as well as roofing elements like shingles and tiles, and live loads in accordance with standards. In general, trusses employ a triangulated system and are designed to resist only tension and compression forces. Thus, trusses are considered to be two-force systems. They transfer these loads to beams or columns.

Trusses require less material to support loads, thus, making them more efficient in terms of economy than solid beams

Timber trusses have a high degree of resistance to fire damage (only burns slowly, giving time for people to respond to it) and exhibit low expansion (increase in length) when exposed to high temperatures

Disadvantage:
They need waterproof and termite treatment procedures to resist damage from rotting and termites

	




[bookmark: _Ref129324942]Provide one (1) structural advantage and one (1) structural disadvantage when using steel prefabricated roof trusses.

	Answer
	Advantage:
They are resistant to termite damage and are durable

Disadvantage:
It has very low resistance against fire and melts when exposed to extremely high temperature. 

They require the application of fire protection procedures to increase their safety.

They require waterproofing procedures to resist corrosion.

	




[bookmark: _Ref129325239]Name five (5) structural components of a hand cut timber roof.

	Answer
	1. Rafters

2. Purlins

3. Battens

4. Ridge board

5. Joists
	



[bookmark: _Ref129325829]Discuss uses and disadvantages of the following roof types.

	Answer
	Roof types
	Uses and disadvantages
	

	
	Box gable roof
	Uses:
It is considered as one of the most common roof types, especially in areas with cold or temperate climates and is particularly employed to accommodate interior spaces for storage purposes (e.g. attic).

Disadvantage:
They are susceptible to collapse in high wind and hurricane-prone areas, especially when no proper supports are provided

	

	
	Dual pitch roof
	Uses:
It allows more flexibility in the application of insulation, which leads to better protection of the interior from extreme temperatures

Disadvantage:
Due to their asymmetry, loads are not uniform throughout the roof, which leads to some foundations having larger designs to accommodate heavier loads.

	

	
	Dutch gable and 
Dutch hip roof
	Uses:
It possesses characteristics of both a gable and hip roof and function well against rain and high-wind

Disadvantage:
They create small attic space.
It transmits heavy loads to the supports

	

	
	Hip and valley roof
	Uses:
It is suitable in high wind environment than gable roofs since they possess high self-bracing capability

Disadvantage:
They are susceptible to leaks.
Water may intrude at the seams that make up the valleys

	

	
	Skillion roof
	Uses:
For aesthetic purposes

For high-ceiling applications in residential buildings which creates more interior space. 

Allows more natural light inside the building

Disadvantage:
It prevents additional loads from rainwater ponding
It is weak against severe wind environments

	




[bookmark: _Ref129327638]What parts of the building make up the gable end?

	Answer
	It is the triangular portion underneath the pitched roof and entire wall beneath it, found at the end of the structure.

	




[bookmark: _Ref129327655]Discuss north light roofing.

	Answer
	North light is a number of dual pitch roofs with one roof section set at a steeper slope than the other. It resembles a sawtooth truss. It is widely used in industrial buildings and allows natural light inside the buildings especially when using glass in the steeper slope. However it has a possibility of overheating in the building if not properly done.
	




[bookmark: _Ref129328300]Discuss the benefits and disadvantages of using concrete, clay or metal tiles for roof cladding.

	Answer
	Benefits:
They are durable against damaging weather conditions and highly fire-resistant. 

High aesthetic function

Concrete tiles – they have high durability against strong wind loads and weather conditions and are also fire-resistant.

Metal tiles are generally light and possess high durability when exposed to high winds since they have high strength-to-weight ratio


Disadvantages:
Clay tiles are very brittle, which makes them susceptible to cracks

Concrete tiles – due to their weight, the roof structure and its supports must be designed to have greater load bearing capacity

Metal tiles are high heat conductors, which means they tend to allow heat from the environment to the inside of the structure

Metal tiles – susceptible to corrosion 

	



[bookmark: _Ref129328630]Discuss the structural advantages associated with the following types of roof cladding.

	Answer
	Roof cladding
	Structural advantages
	

	
	Shakes
	Thicker and more rustic appearance: Shakes are usually thicke, providing a more rugged and textured appearance to the roof. 

Durability: Due to their thicker nature, they are more durable. They can withstand harsh weather conditions, such as wind, hail, and heavy rain

Better insulation: The thicker nature of shakes can also contribute to better insulation properties for the roof, helping to regulate indoor temperatures and potentially leading to energy savings.

Longevity: Properly installed and maintained shakes can have a longer lifespan

	

	
	Shingles
	Lightweight: Shingles are lighter, which can be advantageous for the overall structural load of the building. This can be especially important for houses with existing structural limitations.

Variety: Shingles come in a wide range of materials, allowing homeowners to choose based on their preferences, budget, and aesthetic considerations. 

Easy installation: Shingles are typically easier and faster to install. 

Cost-effective: more cost-effective.
Lower maintenance: Depending on the material, shingles often require less maintenance.

	

	
	Short run sheeting
	It has short panel lengths that run perpendicular to the slope of the roof. The short running sheeting is has resistance to water infiltration. The seams between the panels are raised and interlock tightly, creating a continuous, vertical barrier that prevents water from seeping through. This design minimizes the risk of leaks.

The vertical orientation of the seams enhances the roof's ability to shed water and snow efficiently, reducing the load on the roof and minimizing the risk of water pooling..
	

	
	Long run sheeting
	These are usually the "corrugated roofing," consisting of large, continuous panels that run parallel to the slope of the roof. 

Its strength and load-bearing capacity is what is its known for. The corrugated pattern adds rigidity to the panels, allowing them to withstand heavy loads such as snow accumulation without excessive deflection. 

The continuous panels create fewer seams compared to shorter sheeting therefore reducing the potential points of weakness and leakage. 

They are easy to install. 

The large panels cover a larger area, reducing the number of joints and fasteners, which can improve the overall integrity of the roofing system..
	

	
	Metal sheeting
	It has exceptional durability and longevity. 

It is resistant to many environmental factors, including water, fire, pests, and rot.

It is lightweight and therefore less stress on the overall structure.

It has a height strength-to-weight ratio for longer spans between supports.

It reduces the number of seams and joints because it is installed in large, continuous panels.
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WORKBOOK


	Participant name
	Noreen Abu-Obeid




	FOR THE PARTICIPANT

	Instructions

	· You will complete written activities as outlined on the following pages. You must attempt all questions and provide enough detail in your responses to demonstrate your knowledge.
· The timeframe for these tasks will be established by your Assessor or Training Plan, but additional time may be allowed upon negotiation with the Assessor.
· You must complete all questions unassisted by the Assessor or other personnel but may refer to reference material as needed. All questions must be answered correctly for a ‘Satisfactory’ assessment outcome to be awarded. 
· An oral examination may be allowed under certain circumstances, whereby your answers will be documented by another party. 
· Any written questions that are incomplete, or not answered satisfactorily will need to be completed again after further training support.
· If you answer a question incorrectly but modify your response, put your initials next to the written change (or the Assessor must initial a verbal change).

	Resources required

	Pen




	FOR THE ASSESSOR

	Instructions

	· Where oral examination has occurred, ensure that this is acknowledged in writing (e.g. FT001 and Assessor Comments)
· All questions must be satisfactorily demonstrated by the Participant for a Satisfactory determination (indicated by an Assessor tick to the right of the question).
· Assessors are to complete marking in pen of a different colour to the Participant.
· If the Participant verbally modifies their response, write in the modified response verbatim and put your initials next to the written change. 




	ASSESSOR COMMENTS

	As necessary, outline:
· Details on reattempts, alternative arrangements or reasonable adjustments made.
· Where a Participant is deemed ‘Not Satisfactory’, provide recommendations for future training.

	




NOTE

At times, you will be provided with a specific business context to which you must respond, otherwise it is anticipated that you will use a workplace of your choosing (your own, or hypothetical) to provide the context to the task.

At all times, the responses in your assessment must reference Australian (Queensland or Federal) documentation, including legislation, regulations, codes of practice, standards and guidance publications.
[bookmark: _Hlk129253446]
	ACTIVITY 1  [bookmark: _Ref127945445]

	Access the NCC via the internet to locate the requirements applicable to the proposed building development plans at PALLARA, QUEENSLAND (Handout 1 and Handout 2) and complete the information below:


Building Description
	Classification

	1a

	Climate zone and description

	Climate zone 2 – warm humid summer, mild winter

	Type of construction

	Residential construction

	Wind Classification

	N’2’

	Site soil classification

	‘P’ Class


Site Preparation 
	Termite management

	Termite treatment to comply with AS 3660.1 2000 specifications

	Site preparation

	Temporary fence

Earthworks plan

Stormwater lines to street with a min 2x100mm outlets

A G drains and silt pits to base of cut backfill to all exposed edge beams
Drainer must refer to start work notice for sere point location
Stormwater drain – provide 100mm diam heavy duty pvc stormwater pipe with min fall of 1:100; provide 100mm diam pvc stormwater pipe under garage and future driveways; stormwater drain layout
Sit scrape cut max 1:2 batter
Site scrape Fill max 1:3 batter

Natural gas supplied on site
Selected fibre optics provision to dwelling

Relaxation required for the garage side boundary setback of 200mm to the BWK

Best practice procedures for erosion and sediment control as outlined by BCC regulations


Fire resistance and stability
	Fire resistance information

	
Fire Hydrants, Smoke detector to AS 3786 – multiple points to be interconnected 

As per NCC:
1. Fire Resistance Levels (FRLs): The NCC specifies the required fire resistance levels for different parts of a building, such as walls, floors, roofs, and structural elements. These FRLs dictate the time duration for which a building element must withstand fire exposure without failure.
2. Fire-Resistant Materials: The NCC provides a list of approved fire-resistant materials and systems that can be used to achieve the required FRLs. The materials used in construction should have been tested and certified for their fire-resistant properties.
3. Fire Safety Measures: Buildings may need to incorporate various fire safety measures, such as fire-rated doors, fire-resistant glazing, fire stopping systems, and sprinkler systems, depending on the building's type, size, and use.
4. Occupancy and Use: The NCC classifies buildings based on their occupancy and use. Different classes of buildings have varying fire safety requirements. Make sure your proposed development plan aligns with the correct occupancy classification.
5. Emergency Egress: The building plan should include clear and accessible paths for occupants to evacuate the building in case of a fire. This includes proper placement of fire exits, exit signs, and emergency lighting.
6. Fire-Resistant Separation: If the proposed development involves multiple units or sections within a building, proper fire-resistant separation must be maintained between these units to prevent fire spread.
7. External Fire Spread: Consideration should be given to preventing the external spread of fire, especially in buildings close to one another. This might involve requirements for fire-rated external walls and openings.
8. Fire Hydrants and Fire Service Access: Larger buildings might need to provide access for fire service vehicles and appropriate provisions for fire hydrants.
9. Documentation and Certification: The development plan should include detailed documentation of the proposed fire-resistant materials, systems, and designs. Depending on the local jurisdiction, this might require certification by a qualified fire engineer.


	Fire hazard properties of materials, assemblies, fixtures and linings

	As per the National Construction Code (NCC), specific requirements apply to proposed building development plans in Pallara, Queensland, concerning fire hazard properties of materials, assemblies, fixtures, and linings. The NCC mandates that these components must adhere to prescribed fire resistance levels (FRLs) based on the building's occupancy and classification. The code dictates the use of approved fire-resistant materials, systems, and construction methods to mitigate fire hazards. These materials should be tested and certified for their fire-resistant properties. The development plan must also consider the prevention of fire spread through external walls, openings, and adjacent buildings. Clear emergency egress pathways, fire-rated doors, appropriate fire stopping systems, and compliance with fire service access requirements are further stipulated to ensure the safety of occupants and mitigate potential fire risks in the proposed building development at Pallara, Queensland.


Material requirements
	Reinforced concrete requirements relative to Australian Standards

	Slabs and walls 20mm if form and sheltered, 30mm if form and exposed, 65mm no form work
Beams 25mm if form and sheltered, 40mm if form and exposed, 65mm no form work
Columns 40mm if form and sheltered, 50mm if form and exposed, 75mm no form work
Footings 65mm if form and exposed, 75mm no form work

Low ductility bars to AS4671-2001
Normal ductility bars to AS 4671-2001
Seismic ductility bar to AS 4671-2001

All concrete grade 20Mpa – 100mm slump
All reinforcement to be supported in its correct position as not to be displaced during concreting on approved bar charis at 1.0m max crs both ways. Where required provide support bars N16 at 10m max crs

As per the NCC, the proposed building development plan in Pallara, Queensland, needs to adhere to the specific requirements outlined in the relevant sections of the Building Code of Australia (BCA), which forms Volume One and Volume Two of the NCC. These requirements encompass the design and construction of reinforced concrete elements within the building, such as beams, columns, slabs, and foundations.
The NCC references the relevant Australian Standards for concrete design and construction, primarily AS 3600 - Concrete Structures and AS 1170 - Structural Design Actions. These standards provide guidelines for determining concrete mix designs, reinforcement detailing, load calculations, durability considerations, and construction practices.
 

	Structural timber and framing

	All timber framing to be in accordance with AS 1684-2010 residential timber framed construction
Timber stress grades to AS1720
Timber to be stored and handled as not to be damaged AS 1684-2010
All timber to be dry, if less than 15% moisture contrent at the time of construction to be protected
Timber beams and lintes are to bear on double studs 
Beams/studs having more than 1 member to be nail laminated as er AS1684-2010

 

	Provision for services

	The NCC mandates that the plan should account for appropriate placement and integration of essential services such as electrical, plumbing, mechanical, and fire protection systems. These services must adhere to the relevant Australian Standards, ensuring they are designed, installed, and maintained to meet required safety and performance criteria. Considerations include clear routes for service installation, compliance with accessibility guidelines, adequate spaces for service distribution, and coordination with architectural and structural components.

A G drains and silt pits to base of cut backfill to all exposed edge beams
Drainer must refer to start work notice for sere point location
Stormwater drain – provide 100mm diam heavy duty pvc stormwater pipe with min fall of 1:100; provide 100mm diam pvc stormwater pipe under garage and future driveways; stormwater drain layout
Sit scrape cut max 1:2 batter
Site scrape Fill max 1:3 batter

Natural gas supplied on site
Selected fibre optics provision to dwelling



	Glazing requirements specifically for windows, sliding doors with frames 

	All glass to conform with AS1288-2006

All internal door heights to be 2040mm high
Dimensions for wall Setout are to face of studwork
Door pull handles to be set at 55mm form th edge of door
Lift off hinges to WC door unless distance to pan 1.2m or greater
All windows to be set at 2100mm o/a head ; if brickwork over, adjust head height to within 5-10mm of lintel
For stud (framed) openings – window width plus50mm; window height plus 60mm min





	Satisfactory Outcome
	
	





	ACTIVITY 2  [bookmark: _Ref35349352]

	Revisit the proposed building development plans at PALLARA QUEENSLAND (Handout 1 and Handout 2) and complete the information below using the plans and specifications:



	[bookmark: _Hlk129266491]Identify Earthworks to be completed

	AG drains and silt pits to base of cut backfill to all exposed edge beams
55m2 exposed aggregate concrete driveway kerb cut-out and footpath to be removed
Slab cut and fill to PAD RL 15.43 (AHD)
Cut (Max 1:2 Batter) 
Fill (Max 1:3 Batter)
Site scrape due to wffle pod step down
400 wide edge beam with 4-L11TM bottom to full length of garage opening
No cut to be performed within 1m of any existing retaining wall in the cut zone
No more than 300mm of fill to be placed within 1m of an aexisting retaining wall supporting the property
Perform site cut to required bench level
Any added fill forming part of the cut/fill operation will be compacted in 150mm max layers at optimim moisture content.  The layers are to be rolled with an excavator in orthogonal directions repeatedly and extend 1000mm past the waffle edge
Where fill is added to form the bench level, a layer of well graded quarry material (class 3) is to be placed over the building ‘fill’ are, extending 1m outside the building edge line
Drainage pipes to be below the ground surface – depth to invert 3.10m
Ground immediately adjacent to the house should be graded to fall 50mm over the first meter.  
Provide backfill to all external opening to provide a 190mm max step up into house as per BCA requirements


	Identify slab type

	Waffle slab – 50kPa
Strip footing – 100kPa


	Identify Framing tie down schedule Bottom plate to slab

	Bottom plates to slab – 75 masonry nails (hand driven at slab edge), screw or bold at 1.2m max crs.

	Specify framing tie down bottom plates to floor frame

	Bottom plates to floor frame – 2/75x3.05 nails (up to 38 stud) or 2/90x3.05 nails )38-50 stud) 600 max crs and max at 1200crs )if width panel less than 1200mm nail to be at each end of plate.

	Specify wall frame bracing material

	P – 6.0kN/m capacity plywood bracing
M – 3.0kN/m capacity bracing 
In accordance with AS1684.2-2010

Metal straps to plate fixing – 30x0.8mm metal strap looped over plate and fixed to studwith 4-30x2.8 flathead nails to each end
Tension galvanised metal straps 30x0.8mm galv strap nailed to plates with 4-30x2.8 galvanised flathead nails to each end.  2 nails to each stud and 4 nails to the strap return over top of plate and under bottom plate – straps should be properly tensioned

For plywood bracing, the capacity as above and bolt required is 1 of 12x150 with min edge distance of 45mm embedment of 115mm

	Identify compression strength of a brick unit 

	The unconfined compressive strength of a brick unit to be min of 15Mpa 

	Identify structure of roof system

	Structural steel roof beams, trusses, portals
Concrete roof tiles at 22.5 pitch
Prefabricated timber roof truss 
Quad 150 wide hi front gutter with novaline fascia
Cutter spacer clips as per overflow solution
Roof catchment area per downpipe 50m2

	Identify roof cladding

	Concrete roof tiles at 22.5 pitch

	Identify wall cladding and sarking

	Timber coverboards 
JH ‘primeline newport’ weatherboards on 75x35 battens fixed to stud
Eave – brickwork to back of fascia
Selected face brickwork
Brickwork to extend 10mm min above u/s fascia
FC sheet facing to alfresco beams
FC lining to eave with 30x18mm trim


	Identify installation requirements of windows and doors

	All windows to be set at 2100mm O/A head unless nominated otherwise and if brickwork over, adjust head height to within 5-10 mm of lintel
For stud (framed) oenings: window width plus 50mm, window height plum 60mm min.
For corner windows 185x30mm LOSP coverboards cut to suit and abut coverboards upto extrusion profile and seal with caulking; pack to suit; butt joint to coverboards; 5mm x 30mm planed corner to clear window frame if required; 2/90x45 studs plus packing to suit; 19x19mm pine tri mould; aluminium framed window 135mm reveal.
Timber window – flashing; mgp10 framing; sislation; vapour permeable membrane; 42x30 trim nailed through batten
Aluminium window – internal plaster lining; james hardies Newport weatherboards; flashing; F5 timber batten’ Masonite packing as required; 42x30 trim nailed through batten; 135mm reveal


	Identify membrane to be used around pipes traveling through slab.

	Membrane to be in accordance with BCA – lapped 200min and taped at joints on max 50mm compacted quarry product if required; membrane may have minor penetrations in accordance with AS 2870
0.2mm thick polyethylene membrane to be taped around pipes and lapped a min of 200mm




	Satisfactory Outcome
	
	




	ACTIVITY 3  [bookmark: _Ref129329585]

	A man living in a bungalow in southern New South Wales notices that small splits and cracks are forming in his house’s timber roof trusses. He remembers that his area recently experienced heavy snowfall and calls a contractor for help in fixing the cracks.

During their conversation, the contractor tells him that the trusses were not built to withstand heavy snow loads and that a team will come and fix the trusses.

Given the information above, write a report in the space below, to the man, as the contractor, responding to the following points:
a) The structural defects of the roof trusses.
b) What contributed to the structural defects of the trusses identified.
c) The implications of the structural defect identified.
d) Structural principles that were not applied.
e) How the structural defects you identified were caused by failure to apply the relevant structural principle you identified.
f) The extent of work that needs to be done to rectify the structural defects you identified.



Dear homeowner nsw
RE: Assessment and proposed Rectification of Roof Truss Structural Defects
I hope this email finds you safe, well and in good health.
I want to express my gratitude for promptly reaching out to us regarding the structural concerns you have observed in the timber roof trusses of your bungalow in New South Wales.  Following a comprehensive assessment, I am pleased to provide you with a detailed report concerning the identified structural defects, their underlying cuses, the potentioal consequences and the requisite rectification procedures.

Structural Defects of the Roof Trusses
Our examination revealed the presence of minor splits and cracks concentrated at critical junctions and load-bearing points of the timber roof trusses in your bungalow.

Contributing Factors tot eh Structural Defects:
The recent occurrence of heavy snowfall in your region has significantly contributed to the
emergence of these structural defects. Regrettably, the trusses were not originally engineered to endure the considerable snow loads experienced.  Consequently, the excessive snow weight induced disproportionate strain on the truss components and connections, resulting in  

The development of cracks and splits.

Common structural defects that can result from heavy snowfall and cause splits and cracks in roof trusses include and not limited to:
· Excessive load on truss members 
· Insufficient lateral bracing within the truss system 
· Joint and connection failures due to the load 
· Truss uplifts 
· Inadequate snow load consideration in the design 
· Material degradation, roof deflection or timber quality
The Implications of the structural defects if on the overll stability and safety of your bungalow.  These compromised trusses can nno longer effectively uphold their intended load-bearing capacity and exacerbate over time.
Unapplied Structural Principles and these were not adhered to and aligns with NCC Vol 2 – Residential buildings, NCC 2019, B1.2
The failure to apply these principles in terms of snow loads during initial design stage would have caused this miscalculation of the requisite load bearing capacity in such regions.
Required rectification work proposal – to address the structural defects and ensure your safety we propose:
· Reinforcing compromised truss members and connections through mentods such as sistering or integration of steel plates
· Incorporating supplementary support components like purlins or collar ties to enhance load distribution across the truss works
· Implement protective timber coatings to mitigate moisture ingress or decay risk
· Undertake comprehensive evaluation of the entire roofing system to repair the defects.
Looking forward to hearing back from you and working with you on this. Regards Noreen.











 



	Satisfactory Outcome
	
	



Workbook - CPCCBC4010 Apply structural principles to residential and commercial constructions

	Workbook - CPCCBC4010 Apply structural principles to residential and commercial constructions


CPCCBC4010 
Apply structural principles to residential and commercial constructions

PRACTICAL ASSESSMENT


	Participant name
	Noreen Abu-Obeid




	FOR THE PARTICIPANT

	Instructions

	· The tasks outlined on the following pages will require performance of normal workplace activities, as a result of a structured activity set by an Observer in the workplace or a simulated activity set by your Assessor/Observer. 
· The timeframe for these tasks will be established by your Assessor/Observer, in consideration of location conditions and industry requirements.
· You must complete all tasks unassisted by the Assessor or other personnel, unless the steps note this assistance. 
· You must attempt all tasks (and itemised steps) for a ‘Satisfactory’ assessment outcome to be awarded.
· For any observation conducted that is incomplete, or without satisfactory performance, the observation will need to be completed again after further training support.




	FOR THE ASSESSOR/OBSERVER

	Instructions

	· The following observation record should be used to judge and record your observations of the Participant as they complete the task(s) set. You must record your observations of the Participant’s performance. 
· For each occasion, indicate the task performed and whether it was a simulation or workplace-based task. 
· Any simulated assessment must ensure the Participant still performs under workplace conditions which reflect industry standards.
· In the comments, provide clear detail regarding the task that the Participant was required to do (e.g. PPE used, materials handled, attachments connected, plant types).
· All steps must be satisfactorily demonstrated by the Participant for a ‘Satisfactory’ determination (indicated by an Assessor tick to the right of each itemised step, or an Observer tick to the right of each itemised step, and confirmation by an Assessor in the Assessor Comments).
· Where you have determined that one or more task steps have not been satisfactorily demonstrated, provide the Participant with additional support and outline details of such assistance in the Assessor/Observer Comments. Allow the Participant two (2) further opportunities to demonstrate the task again to allow an opportunity for a ‘Satisfactory’ assessment outcome to be achieved. 
· If after three (3) attempts the Assessor determines that the Participant cannot demonstrate the required steps, a ‘Not Satisfactory’ outcome is to be determined.





	TASK OUTCOME

	Task
	Date
	Task Type (Tick)
	Location
	Task outcome (Tick)

	
	
	
	
	Satisfactory
	Not Satisfactory

	Task 1
	20/11/2023
	¨ Workplace
 Simulation
	
	
	



	ASSESSOR COMMENTS: GENERAL

	As necessary, outline:
· Details on reattempts, alternative arrangements or reasonable adjustments made.
· Where a Participant is deemed ‘Not Satisfactory’, provide recommendations for future training.

	



	ASSESSOR COMMENTS: PRACTICAL TASK 1

	 Individual student (as named on cover page)
 Multiple students [ All from Attendance Report,  Specific students involved – identify students]

	Task
	Provide detail 

	1.1A. 1.1B. 1.1C. 1.1C. 1.1D. 1.1E. 1.2C. 1.2D. 1.3C. 1.3D. 1.5A. 1.5B. 1.5C. 1.6A. 1.6B. 
	Specify () where building classifications, criteria requirements and performance solutions were documented:
 Workplace Quality document  Quality Assurance Template  Other (please specify):



 Document attached as evidence

	1.1F. 
	Specify () who was consulted regarding structural integrity: 
 Project management  Relevant tradesperson  Builder  Supplier 
 Other (please specify): 

	1.1H. 
	Specify new and emerging building technologies assessed for compliance.


	1.2B. 
	Specify how cut and fill, excavation and compaction were confirmed as compliant with geotechnical report:


	1.3B. 
	Specify where footing type and tie-down details located.


	1.3E. 
	Specify team supervised and floor system installed.


	1.4C. 
	Specify structural and non-structural wall systems installation supervised to ensure compliance.


	1.5D. 
	Specify how quality finishes were assured for roof systems.


	1.6C. 
	Specify supervision and checks made:







CPCCBC4010
Apply structural principles to residential and commercial constructions

	Practical Task 1 

	Description of task:
The participant must demonstrate the skill and ability to apply structural principles to the construction of one building project including the following points. Documented evidence of all criteria must be presented (template (HO3) available for use if required)
· Analyse the structural integrity of building project
· Read the plans to determine and document the intended use of the building, class and climate zone from the NCC. (template available- HO3)
· Analyse the project documents for compliance with NCC bushfire, high wind, earthquake and alpine environment requirements. (template available- HO3)
· Analyse and document building design and structural integrity from project plans and specifications, building standards and codes. (template available- HO3)
· Determine and document the effect of section properties on various materials. (template available- HO3)
· Determine and document if structural performance meets the General Requirements and Performance Requirements of NCC. (template available- HO3)
· Confirm analysis of structural integrity with relevant industry professionals.
· Conduct pre-commencement site inspection to confirm analysis.
· Plan, coordinate and manage the laying of footings.
· Identify earthworks and footing or slab configuration from project plans and specifications.
· Establish cut and fill, excavation and compaction compliance with geotechnical report.
· Assess performance of reinforcement, concrete and other elements which contribute to structural integrity of specified footings.
· Determine compliance with building and construction regulations, standards and codes.
· Set out footings in accordance with project plans and specifications.	
· Plan, coordinate and manage laying of flooring systems
· Identify flooring systems materials, components and configuration from project plans and specifications.
· Determine footing type and tie-down details.
· Assess suspended flooring system component sections’ compliance with standards and codes’ span requirements. (template available- HO3)
· Determine if floor framing and flooring is compliant with NCC Performance Requirements for climate zone, fire resistance and rising damp requirements. (template available- HO3)
· Supervise and confirm laying of specified floor system complies with project documentation.
· Plan, coordinate and manage the building of wall systems.
· Determine and analyse structural and non-structural wall systems used in the planning of the building and construction project. (template available- HO3)	
· Determine materials used for timber and steel framing and structural steel members meet the Performance Requirements of the NCC and timber framing complies with AS 1684 Residential timber-framed construction.
· Adhere to and check processes for erecting structural and non-structural wall systems to ensure these comply with manufacturer’s specifications and building and construction standards and codes.
· Apply bracing, tie-downs, tolerances, allowances, and fixing and installation of wall frame components for compliance with relevant Australian Standards, codes and manufacturer specifications.
· Manage processes to ensure quality of the frame, whether factory pre-cut and pre-nailed, factory pre-cut and assembled on site, or cut and assembled on site.
· Determine and apply allowances for services to be installed.
· Ensure the installation of windows and doors is compliant with building and construction standards and code and manufacturer’s specifications.
· Plan, coordinate and manage the building of structural roof systems.
· Identify type of structural roof system and components and determine compliance with Performance Requirements of NCC.
· Plan, implement and check erection of structural roof, roof trusses or hand cut roof members comply with building and construction standards and codes and accepted industry construction practices.
· Plan, implement and check installation of roof sarking and cladding, skylights, roof ventilators and service penetrations comply with building standards, codes and manufacturer specifications.
· Manage processes to ensure roof systems’ quality finish.
· Plan, coordinate and manage wall cladding.
· Assess structural performance of cladding to be used for bracing in the frame construction for compliance with building and construction standards, codes and manufacturer specifications.
· Determine cladding, vapour permeable sarking or waterproof membrane and components meet the Performance Requirements of NCC.
· Supervise and check installation of specified cladding complies with building and construction standards, codes and industry-accepted industry practices.

These tasks may be simulated or real. The Participant is to gather evidence of how they have completed each component of the Practical Task, which is to be submitted with this Practical Assessment sheet. The Observer is to provide detailed comments on the tasks completed by the Participant (on the Observer Comments, overleaf). The Assessor is to verify the Observer’s comments, noting their findings in the Assessor Comments (on the back of the Practical Assessment cover page) and provide the assessment outcome.

	Resources required: 
Construction site and plans, specifications and drawings for one residential or commercial construction; workplace quality policies and procedures; technology to access building and related industry codes, standards and manufacturer product information and materials specifications; Technology to access the NCC and current relevant Acts and Regulations. PPE as required. Materials and tools Documentation of design and construction (suitability or evidence of suitability) (template available- (HO3)).

	Observer details

	Name of observer:
	Faris Abu-Obeid

	Role of observer 
(Confirm suitability to sign)
	Builder/Supervisor

	Email address of observer
	Knightscbi@gmail.com

	Signature of observer:
	
	Date:
	13/12/2023



	When completing the task, did the Participant:
	Tick if satisfactorily completed. 
Provide comments if left unticked.

	1 Analyse the structural integrity of building project.

	[bookmark: _Ref129336525]Read the plans to determine and document the intended use of the building, class and climate zone from the NCC. (template available- HO3)
	þ
	[bookmark: _Ref129336527]Analyse the project documents for compliance with NCC bushfire, high wind, earthquake and alpine environment requirements.
	þ
	[bookmark: _Ref129336531]Analyse and document building design and structural integrity from project plans and specifications, building standards and codes. (template available- HO3)
	þ
	[bookmark: _Ref129336553]Determine and document the effect of section properties on various materials. (template available- HO3)
	þ
	[bookmark: _Ref129336555]Determine and document if structural performance meets the General Requirements and Performance Requirements of NCC. (template available- HO3)
	þ
	[bookmark: _Ref129336605]Confirm analysis of structural integrity with relevant industry professionals.
	þ
	[bookmark: _Ref129340664]Conduct pre-commencement site inspection to confirm analysis.
	þ
	[bookmark: _Ref129340546]Assess new and emerging building technologies for application to the construction process and their compliance with NCC requirements and relevant Australian Standards.
	þ
	2 Plan, coordinate and manage the laying of footings.

	[bookmark: _Ref129340677]Identify earthworks and footing or slab configuration from project plans and specifications.
	þ
	[bookmark: _Ref129338869]Establish cut and fill, excavation and compaction compliance with geotechnical report.
	þ
	[bookmark: _Ref129338930][bookmark: _Ref129340690]Assess performance of reinforcement, concrete and other elements which contribute to structural integrity of specified footings. (template available- HO3)
	þ
	[bookmark: _Ref129338932][bookmark: _Ref129340699]Determine compliance with building and construction regulations, standards and codes. (template available- HO3)
	þ
	[bookmark: _Ref129340707]Set out footings in accordance with project plans and specifications.
	þ
	3 Plan, coordinate and manage laying of flooring systems.

	[bookmark: _Ref129340763]Identify flooring systems materials, components and configuration from project plans and specifications.
	þ
	[bookmark: _Ref129339040]Determine footing type and tie-down details.
	þ
	[bookmark: _Ref129339030]Assess suspended flooring system component sections’ compliance with standards and codes’ span requirements. (template available- HO3)
	þ
	[bookmark: _Ref129339033]Determine if floor framing and flooring is compliant with NCC Performance Requirements for climate zone, fire resistance and rising damp requirements. (template available- HO3)
	þ
	[bookmark: _Ref129339141]Supervise and confirm laying of specified floor system complies with project documentation
	þ
	4 Plan, coordinate and manage the building of wall systems.

	[bookmark: _Ref129340792]Determine and analyse structural and non-structural wall systems used in the planning of the building and construction project. (template available- HO3)
	þ
	[bookmark: _Ref129340798]Determine materials used for timber and steel framing and structural steel members meet the Performance Requirements of the NCC and timber framing complies with AS 1684 Residential timber-framed construction. (template available- HO3)
	þ
	[bookmark: _Ref129339486]Adhere to and check processes for erecting structural and non-structural wall systems to ensure these comply with manufacturer’s specifications and building and construction standards and codes. 
	þ
	[bookmark: _Ref129339633]Apply bracing, tie-downs, tolerances, allowances, and fixing and installation of wall frame components for compliance with relevant Australian Standards, codes and manufacturer specifications.
	þ
	[bookmark: _Ref129339636]Manage processes to ensure quality of the frame, whether factory pre-cut and pre-nailed, factory pre-cut and assembled on site, or cut and assembled on site.
	þ
	[bookmark: _Ref129339647]Determine and apply allowances for services to be installed.
	þ
	[bookmark: _Ref129340836]Ensure the installation of windows and doors is compliant with building and construction standards and code and manufacturer’s specifications.
	þ
	5. Plan, coordinate and manage the building of structural roof systems.

	[bookmark: _Ref129339747][bookmark: _Ref129340843]Identify type of structural roof system and components and determine compliance with Performance Requirements of NCC. (template available- HO3)
	þ
	[bookmark: _Ref129339749][bookmark: _Ref129340849]Plan, implement and check erection of structural roof, roof trusses or hand cut roof members comply with building and construction standards and codes and accepted industry construction practices. (template available- HO3)
	þ
	[bookmark: _Ref129339751][bookmark: _Ref129340856]Plan, implement and check installation of roof sarking and cladding, skylights, roof ventilators and service penetrations comply with building standards, codes and manufacturer specifications. (template available- HO3)
	þ
	[bookmark: _Ref129339874]Manage processes to ensure roof systems’ quality finish.
	þ
	6. Plan, coordinate and manage wall cladding.

	[bookmark: _Ref129340043][bookmark: _Ref129340869]Assess structural performance of cladding to be used for bracing in the frame construction for compliance with building and construction standards, codes and manufacturer specifications. (template available- HO3)
	þ
	[bookmark: _Ref129340044][bookmark: _Ref129340874]Determine cladding, vapour permeable sarking or waterproof membrane and components meet the Performance Requirements of NCC. (template available- HO3)
	þ
	[bookmark: _Ref129340061]Supervise and check installation of specified cladding complies with building and construction standards, codes and industry-accepted industry practices.
	þ






	Observer comments:

	As the Observer and Building Supervisor, I am providing comments on the tasks completed by the Participant, Noreen Abu-Obeid, who was the Project Manager and Project support of the Drake Project
Noreen demonstrated strong project management skills during the planning and coordination phase. She understood well the plans and specifications and schedules for this project.
Her communication with stakeholders was always clear and consistent, ensuring everyone was aligned with project objectives. She efficiently handled any unexpected challenges that arose and kept the project on track. Her commitment to quality control was evident throughout the project. 




CSTC Pty Ltd_RTO#0699_v2-0_07/03/2023	Page 3 of 8
image1.png




image2.png




image3.png




image4.png




image5.png




image6.png




image7.png




