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	[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 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
	

	
	Volume 2, Part A5.0
	Volume 1, Part A5.0
	




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

	Answer
	Evidence suitability
Verification method
Expert
	




[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
	Fabric
	The tent used to be the home of choice among nomadic groups the world over. 


	

	
	2
	Mud and clay
	The amount of mud and clay used will lead to different styles of buildings.
	

	
	3
	Rock
	Rock structures have existed for as long as history can recall. It is the longest lasting building material available and is:
usually readily available
very dense material so it provides a lot of protection 
It can be weighty and awkward to use
energy density is also considered a big draw-back: it is hard to keep warm

	

	
	4
	Wood
	Wood is a product of trees, and sometimes other fibrous plants, used for construction purposes when cut or pressed into lumber and timber, such as boards, planks and similar materials.
	

	
	5
	Brick and Block
	A brick is a block made of kiln-fired material, usually clay or shale, but also may be of lower quality mud, etc. 
Clay bricks are formed in a moulding (soft mud method), or in commercial manufacture by extruding clay through a die and wire-cutting them to the proper size (the stiff mud process).

	





[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
	Two well-known types are: 
· conical tepee
· circular yurt
Fabric has been revived as a major construction technique with the development of tensile architecture and synthetic fabrics.
	Modern buildings can be made of flexible material such as fabric membranes, and supported by a system of steel cables or internal (air pressure.)
	

	
	2
	The deciding factor is connected with the quality of the soil being used: 
Larger amounts of clay soil usually mean using the cob/adobe style
Smaller amounts of clay soil is usually associated with sod building 
The other main ingredients include sand/gravel and straw/grasses 

	Rammed earth is both an old and newer take on creating walls, once made by compacting clay soils between planks by hand and now forms and mechanical pneumatic compressors are used.
Thermal mass of soil and especially clay is good; it is very good at keeping temperatures at a constant level. Homes built with earth tend to be naturally cool in the summer heat and warm in cold weather. Clay holds heat or cold, releasing it over a period of time like stone. 

	

	
	3
	usually readily available
very dense material so it provides a lot of protection 
It can be weighty and awkward to use
energy density is also considered a big draw-back: it is hard to keep warm

	Dry-stone walls have been built for as long as humans have put one stone on top of another. Eventually different forms of mortar were used to hold stones together, cement now the most common.

	

	
	4
	It is a generic building material and is used in building because:
different structures can be built in most climates
very flexible under loads, keeping strength while bending
incredibly strong when compressed vertically
There are many types so specific species are better for various uses than others

	Historically, wood for building large structures was used in its unprocessed form as logs. In earlier times, many country homes or communities had a personal wood-lot from which the family or community would grow and harvest trees to build with. The modern western style home was made with mass production of dimensional lumber (the invention of mechanising saws). 

	

	
	5
	Clay bricks are formed in a moulding (soft mud method), or in commercial manufacture by extruding clay through a die and wire-cutting them to the proper size (the stiff mud process).

	Bricks were widely used as a building material in the 1700, 1800 and 1900s. This was probably due to the fact that it was much more flame retardant than wood in the ever crowding cities, and fairly cheap to produce. Another type of block replaced clay bricks in the late 20th century. It was the Cinder block and made mostly with concrete. 
[bookmark: _GoBack]
	



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

	Answer
	Density and specific gravity, Strength, Electrical conductivity, Thermal Conductivity, 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
	Wall 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, Part J
	




[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 
	

	
	THE QBCC Guide refers to this in Section 2.0.
	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 
	

	
	THE QBCC Guide refers to this in Section 6.0
	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 3.10.1.0
	Volume 1, Part G1.1, G1.3
	




[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
	In Queensland: Building Act 1975 and Building Regulation 2006
In NSW: Swimming Pools Act 2018 and Swimming Pools Regulation 2008 

	



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

	Answer
	AS 1926
	




[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, Schedule 5
	Volume 1, Schedule 5
	




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

	Answer
	AS 1530
	




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

	Answer
	Class 1 or 2 timbers or H3 preservative treated timbers
	





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

	Answer
	AS 1684.2, AS 1684.3, AS 1684.4
	




[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
	Materials that are cheap, but not durable or have high serviceability cost, do not end up being cheaper in the long run. However, spending a little more money on materials that are durable and require minimal maintenance will cost less in the long run, as they do not need to be replaced as frequently and have low ongoing costs .


	




[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, for example western red cedar. These timbers form 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
	Metals corrode as they form a compound with the oxygen in the air. 
Some, such as iron, corrode relatively quickly while others such as copper are very slow. 

	




[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
	When choosing an alternative material or building practice it should only be considered if it is performance tested, efficient, environmentally sustainable and /or more cost-effective than what has been recommended in the specification as a natural or man=made product or material.

It is also important to consider availability, transportation, handling, testing, waste reduction, reuse/recycling, renewable/non-renewable, environmental impact: embedded energy, fire resistance rating, compatibility, acoustic properties, life-cycle cost, short and long term degradation. 
	




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

	Answer
	Quantity – check that all items are there
Condition - check that no items are damaged
	




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

	Answer
	Accept the shipment with ‘condition’ 
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 date Sheet (SDS)
	




[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
	Lighten the load
Team lift
Mechanical lift
	





[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
	AS/NZS 1596
	



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

	Answer
	Material name
	Properties
	

	
	Concrete
	Slump test, Using a hydraulic press on concrete cylinders or cubes.
	

	
	Metals
	Repeated loading, Ductility testing by bending a bar around a pin over a wide angle, Hardness testing by indentation with a diamond or hardened steel ball, Toughness using tension test. 
	

	
	Timber
	Visual grading, Stress grading machines.
	




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

	Answer
	Australian Timber Framing Code
	




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

	Answer
	Knots, Splits, Gum veins, Pockets of resin, Insect damage 

	




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

	Answer
	Acid emersion test, Water Absorption 

	



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

	Answer
	Cracks and fissures in the rock surface.
	




[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
	May include: Paint, Termite barriers, Soil poisoning, Preservatives treatments
	




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

	Answer
	Cathodic protection, Corrosion inhibitors, Painting, Galvanisation
	





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

	Answer
	This is a result of 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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