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Select, procure and store construction materials for low rise projects


	[bookmark: _Ref536098285]THEORY EXAM INSTRUCTIONS

· This exam will occur under standard assessment conditions.
· An oral examination may be allowed under certain circumstances. 
Answers will be documented and FT003 (Oral examination declaration form) must be completed.
· Participants must provide enough detail in their responses to demonstrate their knowledge and skills.
· Please fill in the details below, providing your name, signature and date of assessment.
· Your signature acknowledges that this is your own work.
· If a participant initially answers a question incorrectly but modifies their response, they must follow the instructions below:
· If a participant changes their response in writing, they must put their initials next to the written change.
· If a participant changes their response verbally, this must be noted on the exam paper by the assessor.
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	Assessor signature
	



	Date
	Click here to enter a date.




	Number of questions
	Number of questions answered correctly
	Satisfactory?

	44
	
	Yes
	No

	
	
	
	


	ASSESSOR COMMENTS

	


 Which of the following documents and/or people would you refer to when selecting materials for a building project? Tick all that apply.

	Answer
	Choice
	Possible Answers
	

	
	
	Australian Standards
	

	
	
	Contract
	

	
	
	Drawings
	

	
	
	Manufacturer
	

	
	
	National Construction Code
	

	
	
	Specifications
	

	
	
	Tolerances
	




[bookmark: _Ref427235149]Identify the Volume and Parts of the NCC that relate to suitability of materials for Classes 1 and 10, and Classes 2 to 9.

	Answer
	Classes 1 and 10
	Classes 2 to 9
	

	
	Part 1.2.1
	Part A2.1
	




[bookmark: _Ref535482367]Identify the assessment methods used to verify a performance solution.

	Answer
	Evidence of suitability
A verification method
Expert judgement 
Comparison with the Deemed-to-Satisfy provisions
	




[bookmark: _Ref496611564][bookmark: _Ref536083431]Which of the following solutions for material selection often references the Australian Standards? Tick your response.

	Answer
	Choice
	Possible Answers
	

	
	
	Deemed-to-Satisfy solution
	

	
	
	Performance solution
	




[bookmark: _Ref425255684]Identify five (5) materials commonly used for low rise buildings in your region. For each material, identify the following:
· Its name
· Properties of the material

	Answer
	#
	Material name
	Properties
	

	
	1
	Cement
	Fineness, Soundness, Consistency, Strength, Density
	

	
	2
	Engineered Timber Products
	Durability, Permeability, Hardness, Elasticity, Workability, Colour, Odour, Gravity, moisture, strength, fire resistance, shape
	

	
	3
	Paints and Coatings
	[bookmark: _GoBack]Colour, Odour, Chemical Resistance, toxicity, heat stability, lightfastness (ability to withstand degradation from UV light) 
	

	
	4
	Glass
	Transparency, heat resistance, pressure & breakage resistance, chemical resistance, density, strength, insulation
	

	
	5
	Plasterboard
	Strength, density, resilience, fire resistance, toxicity,  
	





[bookmark: _Ref425323073][bookmark: _Ref425248000]For each of the materials in Q5. identify the following:
· Quality of the material (i.e. durability, serviceability, cost effectiveness)
· Compatibility and non-compatibility of the material (i.e. what it would/would not be suitable for)

	Answer
	#
	Quality
	Compatibility 
	

	
	1
	Low tensile strength, good plasticity, workable, moisture-resistant,

	Suitable for laying floors, roofs, constructing beams, stairs, pillars, can be used in mortar for plastering, masonry work etc. 
	

	
	2
	High Durability, Strong, low permeability, hard, tough against shocks and vibrations, high elasticity, heavy, low fire resistance, darker colour indicated high strength timber.
	Suitable for beams, planks, floorings, door and window frames, fencing. 
	

	
	3
	High opacity, corrosion resistance, water resistance, heat resistance, durable, colour stability, easily cleaned
	Walls (internal and external), roof, ceiling, fencing, floors
	

	
	4
	Transparency from both sides or one side of glass, strong if mixed with admixtures and laminates, high workability, 
	Tinted glass, shatterproof glass, laminated glass. 
	

	
	5
	Fire resistant, high density, recyclable, soundproof, water resistant, strength reinforcement
	Used for internal wall material, internal ceiling lining l
	



[bookmark: _Ref536083435]Identify five (5) physical characteristics that may be considered when evaluating potential building materials.

	Answer
	Strength
Electrical Conductivity
Thermal Conductivity and Capacity
Moisture Absorption
Acoustics 
	




[bookmark: _Ref536095924]Match the terms and definitions below by writing the appropriate letter next to each number in the centre column.

	Answer
	Term
	Answers
	Definition
	

	
	1
	Carbon footprint
	1 - B
	A
	The amount of energy required to manufacture a product
	

	
	2
	CO2e
	2 - E
	B
	Total GHD emissions produced during manufacture construction and use
	

	
	3
	Embodied energy
	3 - A
	C
	Greenhouse gas emissions
	

	
	4
	Embodied water
	4 - D
	D
	The amount of water required to manufacture a product
	

	
	5
	GHG
	5 - C
	E
	CO2equivalent tonnes emitted into the atmosphere
	




[bookmark: _Ref536083463]Which of the following materials would be considered as ‘low energy content’? Tick all that apply.

	Answer
	Choice
	Possible Answers
	

	
	
	Bricks
	

	
	
	By-products of other industrial processes
	

	
	
	Cement
	

	
	
	Glass
	

	
	
	Metals
	

	
	
	Plastics
	

	
	
	Sand
	

	
	
	Stone
	

	
	
	Timber
	



[bookmark: _Ref536099133]Refer to the table below and identify the wall material type that has the smallest embodied energy and emission impact.

[image: ]

	Answer
	Walls Timber Frame Fibro Clad
	





[bookmark: _Ref536095926]Identify the Volume and Parts of the NCC that relate to energy efficiency of materials for Classes 1 and 10, and Classes 2 to 9.

	Answer
	Classes 1 and 10
	Classes 2 to 9
	

	
	Volume 2 Part 3.12
	Volume 1 Section J Part J0
	




[bookmark: _Ref536097820]Identify the relevant section of the Standards and Tolerances Guide and the associated Australian Standard that addresses residential slabs and footings.

	Answer
	Standards and Tolerances Guide
	Australian Standard 
	

	
	3.2 Footings and Slabs generally
	AS 2870
	




[bookmark: _Ref536097822]Identify the relevant section of the Standards and Tolerances Guide and the associated Australian Standard that addresses roof tiles.

	Answer
	Standards and Tolerances Guide
	Australian Standard 
	

	
	7.4 Roof Tiles
	AS 2049
	




[bookmark: _Ref536106144]Identify the Volume and Parts of the NCC that relate to safety barriers for swimming pools for Classes 1 and 10, and Classes 2 to 9.

	Answer
	Classes 1 and 10
	Classes 2 to 9
	

	
	Volume 2 Part 3.9.3
	Volume 1 Part G1 
	




[bookmark: _Ref536106145]In some states, barriers and fences for swimming pools are not entirely regulated by the NCC, as noted in the Ancillary Provisions and State and Territory Variations. Identify the applicable Act and Regulation that regulate safety barriers for swimming pools in your jurisdiction.

	Answer
	QBCC
	



[bookmark: _Ref536106146]Identify the Australian Standard that relates to safety barriers for swimming pools.

	Answer
	AS 1926 Part 1
	




[bookmark: _Ref536107455]True or False (Tick your response): According to the Standard in Q16. all gates must be fitted with a self-closing device that will return the gate to a closed position from any position without the use of manual force.

	Answer
	
	True 
	
	

	
	
	False 
	
	




[bookmark: _Ref536170034]Identify the Volume and Parts of the NCC that relate to fire-resistance of building elements for Classes 1 and 10, and Classes 2 to 9.

	Answer
	Classes 1 and 10
	Classes 2 to 9
	

	
	Volume 2 Part 1.2.3
	Volume Part A2.3
	




[bookmark: _Ref536170036]Identify the Australian Standard that relates to fire-resistance tests for elements of construction.

	Answer
	AS 1530.4
	




[bookmark: _Ref536169328]For all NCC Classes, where the ground or subfloor space is excessively damp or subject to frequent flooding, the subfloor framing must which durability Class timbers?

	Answer
	Durability Class 1 or 2 timbers or H3 preservatives treated timbers 
	





[bookmark: _Ref536170040]Identify the Australian Standards that must be observed when meeting the requirements for Q20. 

	Answer
	AS 1684 Parts 2, 3, or 4.
	




[bookmark: _Ref536170043]True or False (Tick your response): Where materials are not used as intended (or without considering NCC requirements), this can make a significant difference to the life or serviceability of the structure.

	Answer
	
	True 
	
	

	
	
	False 
	
	




[bookmark: _Ref536170044]Explain why durability and serviceability impact on the cost effectiveness of chosen materials.

	Answer
	 Less durable materials are cheaper to buy but the repair or replacement costs are typically high. Cheaper materials tend to lower the value of a building, but more durable materials and materials with long serviceability mellow with age and give the structure a more aesthetic appearance. 
	




[bookmark: _Ref536172033]Provide an example of short term degradation of materials and describe its effects on a building on structure.

	Answer
	Timber is often prone to short term degradation. When exposed to the weather it may suffer from weathering, causing splitting and crumbling or if it is unprotected and remains damp for long periods, it will rot. Some timbers are naturally resistant to rot, e.g. western red cedar. These timbers forms a protective skin on the surface that keeps them relatively intact. 
	





[bookmark: _Ref536172034]Provide an example of long term degradation of materials and describe its effects on a building on structure.

	Answer
	Timber can also be vulnerable to chemical attack from liquids, fumes, or pollution. Attack is normally rapid at higher temperatures and hardwoods tend to be more susceptible than softwoods. Most timbers are resistant to weak acids, but susceptible to strong acids. Exposure to stem, i.e. in high temperature steaming processes, can cause serious reduction in the strength of timber.
	




[bookmark: _Ref425327163][bookmark: _Ref425327708]You have spoken to a supplier who has indicated that some of the client’s desired materials are unavailable. When considering alternative building materials what must be taken into consideration (i.e. other than the client’s requirements)?

	Answer
	Complete life cycle of the materials
Material availability or lack of availability
Environmental issues
Whether it has been performance tested, is efficient
Cost-effectiveness 
Transportation 
Handling
Testing
Waste reduction
Reuse/recycling
Renewable /non-renewable
Embedded energy
Fire resistance rating
Compatibility
Acoustic properties
Shot and long tern degradation 

	




[bookmark: _Ref536177031]Identify two (2) things that you should look for when receiving a delivery of materials.

	Answer
	Confirm the correct quantity 
Confirm the condition of delivery 
	




[bookmark: _Ref536177032]If you encounter issues with delivery, what two (2) options do you have?

	Answer
	Accept the shipment with ‘conditions’
Reject the entire shipment 
	




[bookmark: _Ref409518704][bookmark: _Ref408838393]Which of the following should be assessed before shifting materials? Tick all that apply. 

	Answer
	Choice
	Possible Answers
	

	
	
	What needs to be relocated (e.g. size, weight)
	

	
	
	The relocation area, site layout and obstacles
	

	
	
	Distance and time to relocate load
	

	
	
	Whether a team is available and/or appropriate
	

	
	
	Whether PPE must be worn (e.g. for hazardous materials)
	




[bookmark: _Ref536178585]What document should you refer to for guidance on how to handle and store hazardous chemicals? 

	Answer
	Safety Data Sheet
	




[bookmark: _Ref408838395][bookmark: _Ref409519364]Name three (3) ways you can reduce the risk of injury if a load is too heavy for one person to carry, push or pull. 

	Answer
	Lift using a team; seek help 
Lighten the load
Use a mechanical aid 
	





[bookmark: _Ref401922320]In the diagram below a person is lifting a tool box.
Filling in the table, indicate how each body part should be used/placed. 
[image: lifting]F. Hands
E. Knees
D. Shoulders
C. Feet
B. Back
A. Neck

	Answer
	Area of body (Letter)
	How it should be placed
	

	
	D
	Level
	

	
	A
	Upright
	

	
	F
	Good grip
	

	
	B
	Natural curve
	

	
	E
	Bent
	

	
	C
	Flat, facing load
	




[bookmark: _Ref404158235]How should construction materials and components be handled? 
Tick all that apply.

	Answer
	Choice
	Possible Answers
	

	
	
	Sorted to suit material type and size, separating hazardous material
	

	
	
	Stacked or stockpiled for ease of identification and retrieval
	

	
	
	Stored in access ways for ease of retrieval
	

	
	
	Stored clear of access ways
	

	
	
	Handled and positioned ready for installation
	




[bookmark: _Ref536180244]Identify the Australian Standard that relates to the storage and handling of LP gas.

	Answer
	AS1596
	



[bookmark: _Ref536194481]List one (1) testing method for each of the building materials listed below.

	Answer
	Material name
	Properties
	

	
	Concrete
	Concrete cylinders or cubes tested in a hydraulic press. A universal machine for tension, compression and bending is also used.t
	

	
	Metals
	Repeated Loading Test – strength of metals is reduced if they are repeatedly loaded alternately in tension and compression
	

	
	Timber
	Stress Grading – a stress grading machine tests every individual piece of timber
	




[bookmark: _Ref536181364]What Code gives detailed tables which state the required grade of timber for specific sizes and uses?

	Answer
	AS 4063
	




[bookmark: _Ref536181366]Name two (2) ways that defects may be seen in timber.

	Answer
	Knots and insect damage
	




[bookmark: _Ref536181368]Identify two (2) tests that may be performed to determine the durability of stone.

	Answer
	Standard tests incl. acid immersion to test how quickly it dissolves under acidic conditions, wetting and drying and water absorption

The saturation coefficient which measures how much of the pore space in a stone will be full of water after soaking for a long time.
	



[bookmark: _Ref536181370]Name two (2) ways that defects may be seen in stone.

	Answer
	Cracks and fissures in the rock surface 

May be unacceptable if they don’t conform to the acceptable colour or grain size uniformity required for the job.
	




[bookmark: _Ref536187863]True or False (Tick your response): Under a contract, builders and other specialist tradespersons are the ones most likely to rectify or remedy problems that arise from incorrect installation, application or placement of materials.

	Answer
	
	True 
	
	

	
	
	False 
	
	




[bookmark: _Ref536187427]Name two (2) established methods that may be used to preserve timber.

	Answer
	Impregnating wood with chemicals which are toxic to fungi or insects to control or eradicate these organisms 

Mechanical protection to help prevent access of termites from the ground
	




[bookmark: _Ref536187429]Identify two (2) established methods that may be used to protect ferrous metals.

	Answer
	Painting the metal. 

Galvanising. 
	





[bookmark: _Ref536187430]Explain why the corrosion resistance of non-ferrous metals is superior to that of ordinary steel.

	Answer
	Due to the production of a ceramic coating of oxide or salt on the metal which protects it from further corrosion.
	




[bookmark: _Ref536187432]When should aluminium be coated with bituminous paint? 
Tick all that apply.

	Answer
	Choice
	Possible Answers
	

	
	
	At all times
	

	
	
	When it is buried in soil
	

	
	
	When it comes in contact with chemical materials
	

	
	
	When it is immersed in water
	

	
	
	When it is used on bitumen
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COMPONENT Wwm2 | m2
indoor | indoor
floor area | floor area
Floor suspended slab 114 - 117 mm 208 68
Floor suspended timber on stumps 76 2
ROOF
Roof steel frame colorbond steel or tile 200 7
Roof imber frame colorbond steel or tile 143 a7
WALLS
‘Walls double brick; s/b interior 312 103
‘Walls brick vencer timber frame 204 67
‘Walls timber frame fibro clad 61 2
‘Walls steel frame fibro clad % 30
‘Walls Timber frame timber clad 68 3
‘Walls pre-cast concrete 264 88
‘Walls conerete block 160 53
OTHER , APPLICABLE TO ALL HOMES REGARDLESS
OF TYPE
Construction, admin, transport, other materials such as copper
pipes, glass, aluminium 406 144
Floor coverings assume approx. 50% ceramic tile 50%
polypropylene carpet 61 20
Fittings, fixed appliances built in § bathroom, kitchen, wirobes % I
Kg
ADDITIONS Wi/ m2 | COZe/
areaorm | m2area
length | orm
length
Roofed open areas - lfresco / porch / verandah / carport 352 n7
Garage single brick or cavity walls, conerete slab, steel or tile oof | 75 219
Open Carport 352 n7
Fence brick or metal (per metre length, assuming 1.5 m height) 186 61
Paving (brick or concrete) 9% 32
Pool (conerete below ground) 534 198
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