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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 Two - Housing Provisions
	(Volume One) with a gross floor area not exceeding 2000 metre square and not including Type A or Type B construction.
	




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

	Answer
	This is a tailored solution, which is verified using one or a combination of the following Assessment Methods:
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
	Concrete
	Hardened concrete has a number of properties, including:
Mechanical strength, in particular compressive strength. The strength of normal concrete varies between 25 and 40 MPa. ...
Durability. ...
Porosity and density. ...
Fire resistance.
Thermal and acoustic insulation properties.
Impact resistance.
	

	
	2
	Timber Framing
	Timber is the most commonly used material for building Australian house frames. Timber framed houses are usually built using radiata pine, however a number of other species are also commonly used. The timber used for framing must be quite dry, as timber with a high moisture content has a tendency to shrink and warp as the water leaves the fibres over time. This could cause structural problems in the future. For this reason, unseasoned timber (which has a moisture content of at least 25%), should not be used for house framing. Seasoned timber with a moisture content no greater than 15% is the best choice. Timber is often treated with chemicals to improve its resistance to white ants, rot and fire
	

	
	3
	Glass
	The main characteristics of glass are transparency, heat resistance, pressure and breakage resistance and chemical resistance.
	

	
	4
	Plasterboard
	Standard plasterboard comes in lengths of up to 6 metres and in widths of either 1200mm or 1350mm. Most walls are constructed using 10mm thick plasterboard, however it is available in several different thicknesses. Ceiling plasterboard needs to be reinforced for strength, so it tends to be slightly thicker.
	

	
	5
	Paints
	Paints are comprised of two basic components: a binder (or resin) and a colorant (either a dye or pigment). Paint can also include a solvent, which alters its viscosity. ...
Lightfastness. ...
Heat stability. ...
Toxicity. ...
Opacity or Hiding Power. ...
Color Temperature. ...
Tinting Strength. ...
Chemical Resistance.
	





[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
	In order to satisfy the serviceability limit states, a concrete structure must be serviceable and perform its intended function throughout its working life. ... This is complicated by the non-linear behaviour of concrete caused mainly by cracking, tension stiffening, creep and shrinkage.

Concrete provides one of the most efficient and cost-effective means of constructing energy-efficient structures. A sustainable concrete building can yield life cycle savings of more than 20% of total construction cost

Here are 6 common quality tests on concrete before and after completion of casting on site.
Slump test before leaving the batching plant and on arrival on site. ...
Compressive strength test. ...
Water Permeability test. ...
Rapid Chloride Ion Penetration Test. ...
Water Absorption Test. ...
Initial Surface Absorption Test.
	Despite the many benefits, concrete is not the right flooring material for every house or for every room. Consider these drawbacks, as well, when choosing your flooring material.

Hardness: The strength and durability of this material can also be a liability. The surface of a concrete floor is very hard—falling onto concrete will hurt and may seriously injure people. Items dropped on these surfaces are also likely to shatter or crack. That is why these floors are not recommended for areas which will be used by children or elderly people, or in kitchens were falling dishes are likely.

Discomfort: The hardness of concrete also makes it uncomfortable to stand on for long periods of time. Concrete doesn't yield, and if you are forced to stand on it for an extended period, your feet and legs will pay the price.

Coldness: Another drawback of concrete is that it has little insulating value. That means that on a cold winter morning the surface of the floor is going to feel chilled against bare toes unless it has been installed in conjunction with a radiant floor heating system. The inherent coldness of concrete can be offset to some extent through the use of carpets and throw rugs.

Susceptibility to moisture: If not properly sealed on both top and bottom surfaces, concrete is easily penetrated by moisture, especially when installed over bare soil. The cool temperature of concrete can also cause moisture to condense in humid conditions. If liquid does manage to make its way into the pores of a concrete floor, it can lead to the growth of mold or mildew in your home. In some environments, you will also have to worry about the moisture freezing and expanding, cracking the floor.

Slipperiness: When concrete is highly polished or buffed, or when coated with a gloss sealer, the surface can be very slippery, especially when wet. Concrete in bathrooms, kitchens, or entryways is especially susceptible to this.

Environmental concerns: While using an already existing concrete slab as your floor surface uses no new materials, a new floor requires the manufacture of concrete, a process that requires a significant expenditure of energy and copious amounts of carbon dioxide. For environmentally conscious homeowners, a variety of green flooring options or eco-friendly brick might be better options than new concrete.
	

	
	2
	Timber Framing
This construction method can be a huge asset to the housebuilding industry, where there is pressure to deliver high quality, good value housing quickly. It may sound unorthodox but off-site construction is believed to have many benefits over traditional housebuilding. It reduces wastage, streamlines the supply chain, lessens the reliance on traditional skills and provides swifter completion time, as work under factory conditions is not hampered by variables like bad weather.
Timber is a highly durable material. Some well-made wooden structures last for centuries. It is also easy and cheap to maintain compared to other materials, especially if you don’t mind it changing colour over time.

	Timber frames contain natural imperfections and weak points, making them highly susceptible to damage.  Timber frames can be easily damaged during transport and erection, as well as long-term damage via termite infestation or rot. The costs of this damage can be substantial, and lead to instability of your entire home. In contrast, Supaloc steel frames are precision engineered to be strong, perfectly straight, and most importantly, 100% termite proof.
	

	
	3
	Glass
Advantages of Using Glass. It is a very Light weight building material hence helps in reducing the dead load of the Building. ... The external glass is treated so as to reduce glare, prevent heat absorption and resistance to UV light. This helps in making the building energy efficient.

	Windows are complex and interesting elements in the fabric of a home. They let in light and fresh air and offer views that connect interior living spaces with the outdoors. However, windows can be a major source of unwanted heat gain in summer and significant heat loss in winter.

Energy efficient windows make your home more comfortable, dramatically reduce your energy costs and help to create a brighter, cleaner and healthier environment.

Windows can severely impact on the heating and cooling loads of a building. Up to 40% of a home’s heating energy can be lost and up to 87% of its heat gained through windows. Improving windows’ thermal performance reduces energy costs and greenhouse gas emissions.
	

	
	4
	Plasterboard
Plasterboard has also been known to be the most versatile materials because of its flexibility and its plasticity. Plasterboard is easy to be shaped or moulded to any design. Installing plasterboard is easy. They are lightweight and safer to handle, reducing the risks of injury. Plasterboard is used for partitions and the lining of walls, ceilings, roofs and floors. The properties of plasterboard can be modified to meet specific requirements, such as fire resistance, humidity resistance, shock resistance, etc. ... Gypsum blocks are used for partitions and Gypsum tiles for ceilings

	Many people are put off by the hollow thump made when you tap it

It is a quick, cheap fix, which some people do not like

It has a lack of texture and character

It cannot be moulded

Finding a place to recycle it can be difficult - most end up in land-fill

Plasterboard can easily be damaged
	

	
	5
	Paints
Acrylic paints are water-based, which means they can be thinned with just water (no toxic spirits are required)
It is the cheapest and easiest way to give a room an instant makeover.
It can be used to draw attention to a feature by disguise
It needs much less preparation time for paint than you do for wallpaper and
It can hide walls that are in poor condition
Wall Paint options have moved beyond a single color brushed on all four walls; bold color combinations and fancy decorative finishes are becoming the norm.
High-quality paint will typically last twice as long as it’s less-expensive counterpart. Especially if it’s applied with the right primer, which will make the paint go on smoother and provide better coverage, too.
For the feeling of a light, airy room, or a bigger room, paint is usually necessary.
Their properties are so unique such that these can be applied on wood, masonry, stucco, metals, asbestos, gypsum board. Special paints are acoustical ceiling paint, epoxy paint, texture paint
Many resist sun, fading and blistering, fire- resistance or rust inhibiting
Most of the paints varieties dry in short-time

	Acrylic paints can contain toxins within their pigments, just like some oil paints do. Using “retarder” to slow the drying time of acrylics often introduces additional toxins.
Oil based paint especially, is slow to dry and needs a long drying time between coats.
It also needs to be applied by a professional as it has a tendency to run, curtain and so forth.
Also, the higher the oil content in the paint, the less resistant it is to heat
Paint must be recoated periodically as it gets dirty easily

	



[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 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
	

	
	NCC 2016 Vol 2
Part 3.12 Energy Efficiency

	NCC 2016 Vol 1 Ammendment 1
Part J0 Energy Efficiency
	




[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 
	

	
	QBCC
2.00 FOOTINGS, SLABS
AND SET OUT
	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 
	

	
	QBCC
6.4 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
	

	
	NCC 2016 Vol 2
Part 3.9.3 Swimming Pools
	NCC 2016 Amendment 1
Specification D3.10 Accessible Water Entry/Exit for Swimming Pools

	




[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
	The Queensland Building and Construction Commission (QBCC) is responsible for pool safety inspector licensing, compliance and disciplinary functions.
Queensland's pool safety laws were introduced in 2009 and apply to all pools—new and existing.

	



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

	Answer
	The key feature of the approach in Queensland of relevance to this review is the establishment of a Queensland pool safety standard, which is designated Queensland Development Code Mandatory Practice 3.4 (MP 3.4). In effect this standard is AS 1926-2007 as modified by the Queensland Development Code (QDC) which makes it in effect broadly equivalent to AS 1926-2012.
Pool Fencing Rules
Australian Pool Fencing Rules - An Overview
Australian Standard AS1926.1 - Safety Barriers for Swimming Pools
The current Australian Standard AS1926-2012 (the standard) is in place as the standard in NSW, Victoria, South Australia, Tasmania, Western Australia and the ACT. In these jurisdictions, the standard is called up by the Building Code of Australia (BCA) and in many cases, there are local variations effected under legislation. Northern Territory operates under AS1926.1 – 1993.
Queensland has its own standard in place which is a modified version of AS 1926-2007 combined with a state standard QDC MP 3.4.

	




[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
	

	
	NCC 2016 Volume 2
Part 3.7.1-12 Fire Separation
	NCC 2016 Amendment 1  

Section C Fire Resistance

Specification C1.1 Fire-Resisting Construction
	




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

	Answer
	AS 1530.4—2005
	




[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 preservative treated timbers in accordance with AS 1684
	





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

	Answer
	AS 1684
	




[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
	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.
The choice of materials for a project requires considerations of aesthetic appeal and initial and ongoing costs, life cycle assessment considerations (such as material performance, availability and impact on the environment) and the ability to reuse, recycle or dispose of the material at the end of its life.
Cost considerations must include the initial cost of purchase and the life cycle costs of materials. Life cycle costs include maintenance, replacement, demolition and disposal. Maintenance cost considerations must also factor in additional environmental costs such as the emission of volatile organic compounds (VOCs) when repainting. 
	




[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. 
Stone usually forms a surface skin when exposed to the atmosphere. This can act to protect the stone or in some cases it may cause failure. The failure is usually associated with acid rain, a result of sulphur dioxide pollution in the atmosphere. 
Limestone is particularly vulnerable to this. Some of the softer rocks such as sandstone and limestone also erode with constant exposure to wind and water. This is further exacerbated in cold climates where frost can freeze water in cracks and eventually cause the rock to break. 
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 steam, such as 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
	An alternative material or building practice should only be considered if it is performance tested, efficient, environmentally sustainable or more cost-effective.
Also- Availability, Transportation, Handling, Testing, Waste reduction,  Reuse/recycling, Renewable non-renewable, Environmental impact, Embedded energy, Fire resistance rating, Compatibility, Acoustic properties, Life-cycle cost and Short and long-term degradation.
Questions that could be asked..
What material property (e.g. strength, durability, density, combustibility etc), is required for construction type 
Does the material and construction technique provide safety against natural hazards (e.g. fire, heavy rain, cyclones, earthquake etc)?
Is the material produced locally, or is it partially or entirely imported?
What are the costs of the material? Can it be produced at lower costs on the building site?
Where has it been produced? Consider transport costs.
Is the material made with recycled content?
Is the material suitable for the climate condition?
Has the material a lifespan equivalent to the projected life of the building?  
	




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

	Answer
	Before the delivery person leaves and before you sign anything:
Confirm the correct quantity
Confirm the condition of the delivery
	




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

	Answer
	If you see any shortages or damages, you have the right to: 
Accept the shipment with 'conditions' or
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
	The use of a Safety Data Sheet will give the best advice on correct handling/Storage and if special PPE is required.
	




[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
	Don’t lift heavy objects by yourself, seek help, team lift, 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-Shoulders
	Level
	

	
	A-Neck
	Upright
	

	
	F-Hands
	Good grip
	

	
	B-Back
	Natural curve
	

	
	E-Knee
	Bent
	

	
	C-Feet
	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 1596:2014 The Storage and Handling of LP Gas.
	



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

	Answer
	Material name
	Properties
	

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

	
	Metals
	The strength of metals is reduced if they are repeatedly loaded alternately in tension and compression. This test is called ‘repeated loading’ if the load is applied several hundred or thousands of times, and fatigue loading if the load is applied millions of times. 
Ductility is tested by bending a bar around a pin over a wide angle. 
Hardness is tested by indentation with a diamond or a hardened steel ball. If the tensile strength has been tested, then the hardness of the metal can be deduced.
The toughness of a metal can also be deduced from the tension test.Toughness is defined as the energy required to break a material. The greater the area contained under a stress-strain curve up to failure, the greater the toughness of the material.
	

	
	Timber
	When timber is used in domestic construction where it is not highly stressed, a visual grading may be a sufficient means of testing the material.
Because of imperfections in individual pieces, stress grading is usually more reliable than testing of selected pieces. 
A stress grading machine tests every individual piece of timber using a very fast and economical method. The test is based on the relationship between the strength and the deflection of timber. Each piece of timber is deflected at several points along its length, and the deflection category marked by means of a spot of dye. The timber is then classified visually by its colour markings.
	




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

	Answer
	The Australian Timber Framing Code gives detailed tables which state the required grade of timber for specific sizes and uses.
	




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

	Answer
	Some of the defects found in timber are knots, splits, gum veins, pockets of resin and insect damage Certain timbers have specific defects associated with them. 
It is important that you can identify the defects that are associated with a timber type. 
It is also important that you can determine visually whether timbers have been exposed to hazards, such as fire, termites or weathering.
	




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

	Answer
	Visually, some may be ruled as unacceptable if they don’t conform to the acceptable colour or grain size uniformity that is required for the job. 
Other tests that may be performed on stone include tests on the durability of the stone. 
Standard tests include acid immersion to test how quickly it dissolves under acidic conditions, wetting and drying and water absorption.
	



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

	Answer
	Defects in stone are usually apparent as cracks and fissures in the rock surface, Or visually inspecting
	




[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
	Timber preservation is the process of impregnating wood with chemicals which are toxic to fungi or insects, in order to control or eradicate these organisms. Wood preservatives vary widely in their properties, methods of application and suitability. 
Mechanical protection is useful in preventing the access of termites from the ground. Adult beetles lay their eggs in cracks in the surface of the wood, so a coat of paint will deter them. Similarly termite barriers of a variety of materials can also be used. These are often made from galvanised steel or aluminium. 
Soil poisoning may also be used by introducing a chemical barrier to prevent access from the ground to the building. Ideally the chemical should remain as a barrier in the soil indefinitely. 
Painting, adequate ventilation and detailing to prevent water remaining next to timbers are all useful in preventing fungal attacks. 
Preservative treatments can also be applied to deter either insects or fungi. This can be done by brushing or spraying, or by dip diffusion or pressure impregnation. Preservatives commonly used are tar-based oils such as creosote, organic compounds dissolved in solvents such as zinc napthalene and water-based compounds such as copper-chrome-arsenate.
	




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

	Answer
	The most important metal in the building industry is steel. Iron and steel are reactive metals which oxidise in the atmosphere to form rust. The control and prevention of any corrosion may involve any process that can reduce or eliminate this reaction. 
This may include cathodic protection, corrosion inhibitors, controlling the environment or providing barriers to moisture / oxygen. 
Painting metal can sometimes do all of these and is a common solution. A good paint system on steel will combine the use of rust inhibiting primers, moisture proof barriers and practicable maintenance features. 
Other coatings such as galvanising provide even better protection. When metalwork is exposed or near more corrosive environments such as industrial areas or coastal areas special protection is typically required, such as can be achieved with epoxy paint systems or galvanising. 
The exact requirements are detailed in the relevant Australian Standards: 
AS 2311 Guide to the painting of buildings
AS 3750 Paints for steel structures 
AS 3894 Site testing of protective coatings
	





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

	Answer
	The corrosion resistance of the non-ferrous metals used in building is greatly superior to that of ordinary steel. This is a result of 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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