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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. 
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	Anya English 
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	 CPCCBC4053 Apply building codes and standards to the construction process for Class 2 to 9 Type C buildings
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	Assessor signature
	

Theory Exam - CPCCBC4010 Apply structural principles to residential and commercial constructions

	Assessment Summary - CPCCBC4010 Apply structural principles to residential and commercial constructions



Page 14 of 8	CSTC Pty Ltd_RTO#0699_v2-0_07/03/2023

CSTC Pty Ltd_RTO#0699_v2-0_07/03/2023 	Page 1 of 1 
CPCCBC4010 
Apply structural principles to residential and commercial constructions

THEORY EXAM


	Participant name
	Anya English 




	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: Queensland 



[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
	Building Act 1975

	

	
	How does it apply to residential construction?
	The use of colour for the roof of class 1a building is prohibited of the colour would achieve a solar absorptance value for the upper surface of not more than 0.55 as this is necessary to preserve the buildings structural integrity. 
	

	
	How does it apply to commercial construction
	For a fire safety installation for a building means any of the following items for the building meaning structural features; access panels fire-rated construction, fire control centres, fire curtains, fire dampers, fire shutters and fire doors, fire windows, penetrations through fire-rated construction, structural fire protection and systems required to have a fire-resistance level. 
	




[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
	Building Regulation 2021. This regulation is relevant to the application od structural principles because in section 4(1)(a) 8 particular repairs maintenance or alternations only affecting structural component states that it must not change the buildings structure’s floor area or height and only affects minor component of the building, where the building work does not affect more than 20% if the buildings structure. Class 10 buildings within wind region C must meet the requirements of 1170.2-2011 Structural design actions Wind actions.  
	




[bookmark: _Ref127432488]Identify the following current standards.

	Answer
	Standard
	Description
	

	
	One current standard relevant to the installation of roof trusses
	AS1720.5
	

	
	One current standard relevant to timber framing
	AS1684
	



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

	Answer
	Builders must refer to the NCC to confirm appropriate application of structural principles relevant to the build because the NCC states the minimal design actions that a construction building must comply with through performance requirements. These must be met through either performance solution, deemed to satisfy or both, if the application of structural principles are followed through these performance requirements then they are compliant and safe. 
	




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

	Answer
	Building Class
	Description
	

	
	Class 1a building
	Is one or more buildings which together form a single dwelling.
	

	
	Class 1b building
	Is one or more building which together constitute a boarding house, guest house, hostel or the like that would not ordinarily accommodate more than 12 people and have a total area of not more than 300 m2. 
	

	
	Class 5 building
	Office building used for professional or commercial purposes e.g. law office, general medical practitioners fall outside of class 6, 7, 8, 9 buildings.
	

	
	Class 6 building
	Buildings that directly sell goods by retail or supply services to public i.e. restaurants/cafes, markets, shopping centre/malls, public laundry and hairdressers/barbers.
	



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

	Answer
	It is important to determine the climate zone when ensuring the structural integrity of the building because it anticipates the structural loads bought about climate, i.e. wind, rain, snow, extreme humidity or low temperatures. 
	




[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
	Class 2 – accommodation for 2 or more sole-occupancy units 
Class 7 – carparks 
Class 6 – café/shops part of hotel/accommodation. 
	




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

	Answer
	The sectional properties are important in structural design because they show the stress, strength and buckling of these features to ensure the structural integrity of the building ensuring that it will hold / is compliant. 
	




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

	Answer
	If the structural engineer increases the second moment of area on a beam then this will increase in the beam stiffness which allows for the beam to resist greater magnitude of bending stresses and large deflections. 
	




[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 of AS 1684 residential timber-framed construction is so ensure the compliance with timber flooring systems, timber structures, treated timber, against wind loads and other factors in construction. 
	




[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
	Evidence of suitability would be the assessment method that would be used for self-healing concrete as it proves whether a material or product are fit for their intended use or purpose. This could be through a report issued by an Accredited Testing Laboratory or a certificate of Conformity. 
	




[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. geotechnical engineer 
	




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

	Answer
	Having project plans and specifications approved means they have been checked over by appropriate authority and this is important to ensure the building is compliant against legislation and is safe for all people involved. 
	




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

	Answer
	The application of structural design and specification documents are through checking that the building has structural integrity as well as it is maintained. 
	




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

	Answer
	The engineer’s footing design and specifications refers to the drawings, details, layouts, section views and specifications in relation to the installation, material strength dimensions and design assumptions that are related to the foundation. Includes the assessment of the performance of footing reinforcement, concrete and other components. 
	




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

	Answer
	Cadastral plans provide the details of the property including the boundary line, distances, bearings and property area, and it aids in the identification of building location boundaries and is an important legal document. It is the responsibility of cadastral surveyor. 
	




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

	Answer
	Land contours are what is determines in the contour site plan. 
	




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

	Answer
	Geotechnical reports are carried out by geotechnical engineers and it includes level of excavation and slope of grade, degree of compaction, soil bearing capacity, cut and fill procedure and recommended foundation. 
	




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

	Answer
	The plans and specifications include underpinning design and specifications due to a change in the imposed loads because some materials such as beams exhibit behaviours such as deflection and bending when they are subjected to these imposed loads, and this must be account for. 
	




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

	Answer
	The purpose of this is to provide stability for unstable soil slopes or fractured rocks for the retaining wall or embankment applications. 
	




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

	Answer
	The difference is the method of supporting the soil, where the rock anchors are concealed in the soil, shoring applications are installed in a manner that occupies a large portion of the workspace. 
	




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

	Answer
	Tanking is the application of applying waterproofing or moisture barrier on elements related to structural including basement wall and retaining walls. Methods used are membrane or coating. Membranes are composed of plastic sheets fixed into the internal wall face where coatings may be in the form of a liquid application of bitumen or asphalt, epoxy resins or cement slurry.
	




[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
	Expected deflection is that there will be no deflection at 0m has it is fully fixed, with the most deflection at 10m with a gradual increase deflection from 0m to 10m. 
	

	
	Beam with overhang 

Beam length = 10 m
Support #1 = 0m
Support #2 = 8m
Point load at 4m
Load magnitude = 5 N
	The expected deflection will be at the simple span between support 1 and support 2 because there is a further distance between rather than from point 2 and the end. 
	

	
	Beam fixed at both ends

Beam length = 10 m
Fixed support at 0 m
Point load at 5 m
Load magnitude = 5 N
	The expected deflection will be in the middle at 5m because there is no support between the two fixed ends. 
	




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

	Answer
	Beams
	Expected deflection
	

	
	Steel column
	Steel columns have good compressive strength, however they are prone to buckling under heavy compressive loads. 
	

	
	Masonry column
	They possess high compressive strength which is advantageous in carrying compressive loads. 
	

	
	Reactive powder concrete columns
	Because of the quartz powder, silica fume and steel fibres the column has a high compressive strength compared to ordinary concrete. 
	




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

	Answer
	Beams
	Expected deflection
	

	
	Timber trusses
	High resistance to fire damage and it exhibits low expansion when exposed to high temperatures. Alternatively timber trusses need to be waterproofed and treated for termite  and rotting protection. 
	

	
	Metal trusses
	Metal trusses are resistant to termite damage and are durable but have low resistance against fire and melt when exposed to extreme temperatures. 
	




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

	Answer
	1. K-bracing – consists of diagonal members connected to columns at mid height. 

2. V bracing – consists of two diagonal members that form a V-shape. 

3. Single diagonal – consists of employing single diagonal structural members 

4. cross-bracing – also called X-bracing this system employs two intersecting diagonal structural members. 

Wind bracing is a structural system that is used in a building to provided more structural stability and rigidity against lateral loads like earthquakes and wind. They can be attached to roofs or to walls to prevent side to side movements. 
	




[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
	Coplanar concurrent force system, because the force because all forces lie in the same plane and pass through a single common point. 
	




[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
	If the hanging pots were too heavy for the rafter then the rafter would bend and possibly snap. 
	




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

	Answer
	Collinear force system would be applied if all hanging pot were removed because all forces act through a single line. 
	




[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 materials components and configuration in order for them to withhold dead and lives loads. Components include floor joints, bearers, ant caps, stumps and sole plates. 
	

	
	Wall system
	Wall systems function as partitions or divisions in a building and they are categorised into two – structural and non-structural wall systems. These are to be established in the documents and analyse the pros and cons. 
	

	
	Roof system
	Roof systems must resist wind, now and rain loads, the type of components including timber and metal trusses, roof types including box gable, dual pitch, dutch gable and dutch hip, gable end, hip and valley, north light,.skillion and rafter and purlin 
	




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

	Answer
	The environmental plan must cover the identification and understanding which parts of the environment may be vulnerable to damage from the construction activities to ensure the minimisation of environmental impact and the assessment of risk and management. 
	




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

	Answer
	A site safety plan should include all potential hazards to ensure the safety of everyone on the project. This could include the work procedures that will be used, equipment that may be used. 
	



[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
	Different contracts that a builder must organise before beginning a construction project are subcontracts for any subcontractors that he may use. Australian Building Industry Contract which will help the admin process for architects.  
	




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

	Answer
	Footing system
	Potential structural issues
	

	
	Concrete slab floor
	If the concrete slab is on steep or irregular ground surface the slab may be suspended due. 
	

	
	Mass concrete piers
	Cracking which can affect the strength of the foundation and structural integrity. 
	



[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
	Setting of bored pier footing involves boring and extracting of foundation soil until suitable firm strata is reached. When bearing capacity is low the base of bored pier footings may be increased in area. 
	

	
	Column footing
	They disperse or distribute the loads from the column towards the foundation soil equally through a large area. 
	

	
	Stump footing
	The application of stump allows for adequate subfloor ventilation in timber frames houses. Stamps are supported by concrete pads at the base to provide stability against imposed loads. 
	

	
	Drilled pile foundation
	Foundation application that involves using rotary boring techniques to create boreholes into the ground. Reinforcement can then be set and concrete can be poured in the borehole to form the pile. 
	

	
	Driven pile foundation
	Are a pile foundation application that are driven into the ground using a pile driver. The method of pile driving induces friction resistance between the skin of the pile and the soil in contact. 
	




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

	Answer
	Footing system
	Structural advantages
	

	
	Reinforced piers and beams
	Consists of concrete and steel reinforcements that resist bending stresses. Allows for ventilation with the space between the bottom of the beam and the ground. 
	

	
	Screw piles 
	Supports the structure against compressive gravity loads and uplifts forces. It can be used immediately to carry heavy structural loads once they are installed. 
	

	
	Brick bases
	High resistance to fire due to the non-combustible property. Possess high compressive strength which makes them good for carrying heavy compressive weight. 
	




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

	Answer
	The foundation movement must be considered when designing and constructing on ground concrete slab floors because this may affect the integrity if the foundation is steep or irregular. 
	



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

	Answer
	Floor system
	Structural advantages
	

	
	Suspended concrete floors
	Heavy loads on suspended floors means that they can be carried by the suspended span of the slab and then transferred to beams, columns or walls before going all the way down to the substructure. 
	

	
	Timber floor frames
	Good at resisting damage from fire, the outer layer of timber functions as an insulator against extreme radiant heat. 
	

	
	Steel floor frames
	Withstand extreme weather conditions and serve high strength to weight ratio meaning they can carry heavier loads with lesser mass. 
	

	
	Aluminium raised floors
	High resistance against corrosion and high strength to weight ratio, having heavier loads with having less mass. 
	

	
	Solid hardwood fitted floors
	Good at resisting active loads such as heavy movements and foot traffic. 
	

	
	Engineered wood fitted floors
	Good at providing stability under heavy active loads but also in resisting damage brought about temperature and moisture changes. 
	



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

	Answer

	1. The process of cutting, notching or drilling the flanges of the I-joints, which leads to the reduction of the overall strength which affects the ability to resist structural stresses and effectively transfer the loads. 


2. Carrying the I-joints in the horizontal or flat position , they are not suitable for carrying their own weight and other heavy loads in a horizontal or flat position, they must be in the proper orientation when applied in order to resist the heavy floor loads. 
	




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

	Answer
	A structural disadvantage of using platform doors is that the installation of wall framing and roof trusses comes after the installation of the whole floor level. 
	




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

	Answer
	Compressed sheets are commonly used in flooring of wet areas because they have high moisture resistance. 
	




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

	Answer
	One benefit of vinyl sheet flooring is that they are generally durable which is good for high foot traffic. 
	




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

	Answer
	It aids in eliminating unevenness in the floor level. 
	




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

	Answer
	Autoclaved concrete flooring panels have high load bearing capacity, high thermal performance, fire resistance and termite resistance. 
	




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

	Answer
	The limitations of using lightweight AAC as part of a composite loadbearing wall is that it is very brittle and steel reinforcement should be incorporated to provide strength. 
	




[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 additional loads bought about by processes such as lifting and handling should be considered in the design because these factors are critical since these loads area just as important as the expected loads that the structure must carry. 
	




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

	Answer
	Products
	Structural advantages in composite walls
	

	
	Glue-laminated lumber
	Good structural performance in carrying heavy active and dead loads and possesses great tensile and compressive strength. 
	

	
	Mass concrete piers
	Mass concrete piers have high support and strength which makes them ideal for buildings that require a lot of support. 
	



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

	Answer
	Cavity brick masonry wall is a goof choice for areas that often experience rain because they provide good thermal insulation and has two parallel layers of brick walls which aid in weather protection. 
	




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

	Answer
	The disadvantage of single-leaf masonry walls is that it is a single layer of brick wall meaning that there is a need to add insulation, weather protection and other processes to increase the lifespan. 
	




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

	Answer
	High load bearing capacity, high thermal performance, fire resistance and termite resistance.
	




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

	Answer
	Disadvantages of using timber weatherboards as wall cladding is that they have poor performance against insulation and temperature regulation. 
	




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

	Answer
	Wall coatings are more durable and weather resistant and possess properties that increase the lifespan, in comparison to regular paint. 
	




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

	Answer
	You must consider 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 like high wind, weather and fire. 
	

	
	Fibre cement cladding
	Possesses high durability and dimensionally stable. Appropriate for buildings in areas were seismic or geotechnical movement is considered.
	

	
	Tilt-up concrete panels
	Provides benefits possessed by concrete such as high weather resistance, insulation, fire resistance and durability. 
	

	
	Fired bricks
	Are durable and possess high compressive strength and excellent weathering qualities. 
	

	
	Unfired bricks
	Absorb moisture from the air. 
	

	
	AAC bricks
	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
	One advantage is that they are safer for fire safety being that the outer layer if timber protects the core from being damaged but one disadvantage is that they are prone to warping when exposed to moisture and termite attack. 
	




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

	Answer
	One advantage with steel fabricated roof trusses is that they are termite resistant and can last years with the right maintenance but a disadvantage is that they have poor fire performance. 
	




[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
	It is particular employed to accommodate interior spaces for storage purposes. One disadvantage is that they are susceptible to collapse in high wind and hurricane prone areas.  
	

	
	Dual pitch roof
	Allows for more flexibility in the application of insulation. The disadvantage is that due to the 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
	Function well against high winds and rain but the disadvantages are that transmits heavy loads to the supports and that there isn’t much attic space. 
	

	
	Hip and valley roof
	More suitable in high wind environment but it is susceptible to leaks. 
	

	
	Skillion roof
	For aesthetic purposes as well as high ceilings for more natural light but it is generally weak against severe wind environments. 
	




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

	Answer
	Gable end is made up of joists and rafters and found ata the end of the structure. 
	




[bookmark: _Ref129327655]Discuss north light roofing.

	Answer
	North light roofing is when one section of the roof sets a steeper slope than the other. It allows natural light but the disadvantage is that there is possible overheating in cases where planning and implementation of processes are not done properly.
	




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

	Answer
	Clay tiles are durable against weather conditions and are fire resistant but are very brittle which makes them prone to cracks. Concrete tiles are durable against strong winds and weather conditions and also fire resistant, though to a disadvantage, due to the weight of the concrete the roof structure must be designed to support the load bearing capacity. Metal tiles are generally light and have high durability when exposed to high winds but they are high heat conductors and they are prone to corrosion. 
	



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

	Answer
	Roof cladding
	Structural advantages
	

	
	Shakes
	Shakes are durable since they are slightly thicker 
	

	
	Shingles
	Shingles can withstand high winds which makes then durable to weather conditions.
	

	
	Short run sheeting
	The breaks and overlaps od short run sheeting provide more stability against high wind loads. 
	

	
	Long run sheeting
	Long run minimises breaks and overlaps which prevents moisture being trapped in the overlapped areas. 
	

	
	Metal sheeting
	Metal sheeting provides sufficient strength to resist high wind forces. 
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· 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

	Class 2 as per the NCC 

	Climate zone and description

	Climate zone 2 sub-tropical, warm humid summers and mild winters.as per the NCC 

	Type of construction

	Type C as per the NCC 

	Wind Classification

	N’2’ as per the NCC 

	Site soil classification

	P Class as per the NCC 


Site Preparation 
	Termite management

	Termite treatment is to comply with AS3660.1 2000 Specifications 

	Site preparation

	Soil classification is P class as per the NCC, areas of site scrape due to waffle step down, north/west corner and east end, temporary fencing. 


Fire resistance and stability
	Fire resistance information

	Roof ventilator placed as per manufactures requirements to be in accordance with AS3959-2009 construction in bush-fire prone areas. Smoke detectors throughout the house to be in accordance with AS3786. 

	Fire hazard properties of materials, assemblies, fixtures and linings

	Heating and cooling ductwork to be compliant of AS4254 & AS/NZS4859 as specified in the NCC. 


Material requirements
	Reinforced concrete requirements relative to Australian Standards

	All workmanship and materials shall be in accordance with AS3600. Concrete cover to all reinforcement. Reinforcement symbols: ductility bars AS4671:2001. All reinforcement should be supported in its correct position so as not to be displaces during concreting on approved bar chairs at 1.0m max crs both ways. Where required provide support bars N16 at 10.m max crs.

	Structural timber and framing

	Dimensions of structural timber and face of bricks excluding battens, plasterboards ETC. To be in accordance with AS1684 national timber framing code.  

	Provision for services

	Gas meter location to be determined, A/C unit, heating and cooling ductwork to be complied with AS4254 and AS/NZS4859.1. Capped cold water point in walk in apantry, A/C return between Bath and Bed 4.

	Glazing requirements specifically for windows, sliding doors with frames 

	Glass is to conform with AS1288-2006. Windows to be set at 2100mm O/A head unless nominated otherwise.




	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

	Additional site scrape due to waffle pod step down. Cut (max 1:2 batter): Site scrape and fill (max 1:3 batter) Site Scrape. Site Scrape in middle of the lot. 

	Identify slab type

	Waffle pod 

	Identify Framing tie down schedule Bottom plate to slab

	Wind classification N1 & N2 75 masonry nails (hand driven at slab edge) screw or bolts at 1.2m Max. CRS

	Specify framing tie down bottom plates to floor frame

	Wind classification N1 & N2 2/75x3.05 nails (up to 38 suds) or 2/90x3.05 nails (38-50 stud) 600 Max. CRS


	Specify wall frame bracing material

	Plywood 

	Identify compression strength of a brick unit 

	Is to be a minimum of 15MPa. 

	Identify structure of roof system

	Timber roof truss as been used for the structure of roof system in accordance with AS1684

	Identify roof cladding

	Concrete roof tiles @ 22.5 degree pitch 


	Identify wall cladding and sarking

	JH Primeline Newport weatherboards on 70x35 battens fixed to stud. Timber cover boards. Masonry to be in accordance with AS3700-2011 and AS4773.2-2010.  


	Identify installation requirements of windows and doors

	All windows are to be set at 2100mm O/A head unless nominated otherwise/if brickwork over, adjust head height to within 5-10mm of lintel. Window width plus 50mm, window height plus 60mm Min. Glass to comply with AS1288-2006. Provide diamond grille barrier screen to openings sash of sliding windows. Provide single diamond grille barrier screen to laundry master and alfresco opening sash of sliding door. 

	Identify membrane to be used around pipes traveling through slab.

	Membrane in accordance with BCA (lapped 200 min. and taped at joints) on maximum 50mm compacted quarry product if required. Membrane may have minor penetrations in accordance with AS2870. 




	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.



Due to the cause of a failure to observe structural principles in structural design, the affects of heavy snowfall and lack of expertise of structural design has caused small splits and cracks to form in the timber roof trusses. Because the roof truss is stressed beyond its load capacity and has cracked in result, the roof has the possibility of collapsing in on itself, therefore it is important that is fixed as soon as timely possible, especially before another heavy snow load event. The previous contractor was unable to identify correct loading criteria as stated in relevant codes and standards and specially the national construction code which would have identified that this was a heavy snowfall area and how to install the correct roof trusses that could take the load of such weight. Due to the structural failure the trusses have cracked and will have to be replaced with trusses that can take the load weight for any future heavy snow loads that may occur. 





	Satisfactory Outcome
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CPCCBC4010 
Apply structural principles to residential and commercial constructions

PRACTICAL ASSESSMENT


	Participant name
	Anya English 




	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
	15/11/2032
	 Workplace
 Simulation
	Cogent Head Office 
	
	



	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):

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

 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.
Procore is a new and still in the works of building and growing to use more tools to assess for compliance. 

	1.2B. 
	Specify how cut and fill, excavation and compaction were confirmed as compliant with geotechnical report:
Was confirmed as compliant after site visit. Correct PPE was worn, Steel Cap boots, \hard hat, hi vis. 

	1.3B. 
	Specify where footing type and tie-down details located.
Details in suitability or evidence of suitability. 

	1.3E. 
	Specify team supervised and floor system installed.
Concrete slab poured on scaffold form support. PPE worn, high vis, steel cap boots and hard hat. 

	1.4C. 
	Specify structural and non-structural wall systems installation supervised to ensure compliance.
Materials were identified as timber, Specifications checked to ensure that everything was correct and that they matched the NCC performance requirements. PPE worn, steel cap boots, hi vis, hard hat, long pants.


	1.5D. 
	Specify how quality finishes were assured for roof systems.
Inspections were filled out with supervisor on site to ensure no splinters were damaging the trusses. 

	1.6C. 
	Specify supervision and checks made:
Site manager and leading hand were supervising. Inspections were completed on site. 






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:
	Michellle Gomersall 

	Role of observer 
(Confirm suitability to sign)
	Human Resources 

	Email address of observer
	mgomersall@cogentscaffolding.com.au 

	Signature of observer:
	
	Date:
	15/11/2023



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

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

	[bookmark: _Ref129340763]Identify flooring systems materials, components and configuration from project plans and specifications.
	
	[bookmark: _Ref129339040]Determine footing type and tie-down details.
	
	[bookmark: _Ref129339030]Assess suspended flooring system component sections’ compliance with standards and codes’ span requirements. (template available- HO3)
	
	[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)
	
	[bookmark: _Ref129339141]Supervise and confirm laying of specified floor system complies with project documentation
	
	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)
	
	[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)
	
	[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. 
	
	[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.
	
	[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.
	
	[bookmark: _Ref129339647]Determine and apply allowances for services to be installed.
	
	[bookmark: _Ref129340836]Ensure the installation of windows and doors is compliant with building and construction standards and code and manufacturer’s specifications.
	
	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)
	
	[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)
	
	[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)
	
	[bookmark: _Ref129339874]Manage processes to ensure roof systems’ quality finish.
	
	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)
	
	[bookmark: _Ref129340044][bookmark: _Ref129340874]Determine cladding, vapour permeable sarking or waterproof membrane and components meet the Performance Requirements of NCC. (template available- HO3)
	
	[bookmark: _Ref129340061]Supervise and check installation of specified cladding complies with building and construction standards, codes and industry-accepted industry practices.
	






	Observer comments:
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