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CPCCBC4006B 
Select, procure and store construction materials for low rise projects


	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.




	Participant name
	ERICA TAYLOR

	

	

	Participant signature
	



	Assessor name
	

	

	

	Assessor signature
	



	Date
	19/04/2018




	Number of questions
	Number of questions answered correctly
	Satisfactory?

	32
	
	Yes
	No

	
	
		

	[bookmark: _Ref396827952]ASSESSOR COMMENTS

	


This assessment reflects on what is required to supervise the systems through which materials are typically selected, acquired and stored on site for projects described by the Building Code of Australia (BCA) as low rise building or construction work (low rise' licensing classification with reference to Class 1 and 10 construction and Class 2 to 9 with a gross floor area not exceeding 2000M², not including Type A or Type B construction). It ensures the delivery to the site of materials that meet contract specifications and service requirements for low rise projects.


[bookmark: _Ref425252818]Who is responsible for supervision on a building construction site?

	Answer
	The Site Manager/Supervisor or Foreman - the size of the project tends to dictate whether the role will require a Site Manager or can be run by a Foreman
	



[bookmark: _Ref425253014]Who is then responsible for supervision when a Builder has a Construction Manager on site?

	Answer
	The Site Manager/Supervisor or Foreman is still responsible for supervision of the site even though there may be a Construction Manager on site.
	



[bookmark: _Ref425253267]Who is responsible to supervise and coordinate tradespeople working on site?

	Answer
	The Site Manager/Supervisor or Foreman supervisors and co-ordinates the day to day running of the site however Construction Managers, Project Managers and Contract Administrators can help with this process when required.  
	




[bookmark: _Ref425255684]Identify ten (10) materials commonly used for low rise buildings in your region (with slab on ground, prefabricated timber wall frames and roof trusses, brick veneer construction, plasterboard linings and texture coated external finish over brickwork along with metal or concrete tiled roof). 

For each material, identify the following:
· Its name
· A supplier for this material
· Properties of the material


	Answer
	#
	Material name
	Supplier
	Properties
	
	
	1
	Concrete
	Hy-Tec
	For a low rise project, 20 or 25MPA concrete with a slump of 100mm would generally be used as it hardens to stone, can be poured on site and is long lasting
	

	
	2
	Waffle Pods
	Mesh & Bar
	Polystyrene blocks which are used to fill in between footings and forms part of the slab.  Can only be used on flat sites however are a much more cost effective slab to construct
	

	
	3
	Masonry Blocks
	Adbri Masonry
	Blocks manufactured from concrete which are therefore non-combustible – can be used as a masonry veneer wall which is non-structural and therefore resulting in a less expensive build.  
	

	
	4
	Render
	Rockcote
	Render creates a smooth uniform finish, prevents water ingress and has some thermal properties
	

	
	5
	Prefab Frames & Trusses
	Mitre 10
	Prefab frames & trusses which are widely used in low rise construction are constructed from wood which is a versatile building material as it suits most climates.  Are built off site then transported and erected on site and save time and labour to erect
	

	
	6
	AAC Panels
	AAC Systems
	Lightweight panels manufactured from cement, sand, lime & water which is aerated with an expanding agent to form fine air bubbles
	

	
	7
	Building Wrap
	Hudson 
	A synthetic material applied to the outside of the truss to provide a weather resistant barrier – does not let moisture in however lets vapour out to deter mould, deterioration of the frame etc.  Improves the functionality of insulation
	

	
	8
	Insulation
	Access Insulation
	A product made from tiny fibres of recycled glass, formed into ‘batts’ and used to insulate buildings.  It lines the cavity between the trusses
	

	
	9
	Plasterboard
	Gyprock
	Depending of location, Plasterboard has varying properties – mould resistant systems for wet areas, systems with acoustic and fire rated properties for partiwalls
	

	
	10
	Metal Roofing
	Bluescope
	Metal roofing is a versatile roofing material due to it’s longevity, durability and strength 
	





[bookmark: _Ref425323073][bookmark: _Ref425248000]For each of the materials in Q4. identify the following:
· Quality of the material (i.e. safety, required fire resistance rating, suitability to the application, durability, serviceability, cost effectiveness and compliance with Australian Standards)
· Compatibility and non-compatibility of the material (i.e. what it would/would not be suitable for)

	Answer
	#
	Quality
	Compatibility 
	
	
	1
	Concrete
	Most predominate building material in the modern age due its longevity, formability and ease of transportation.  Very little it is unsuitable for although care must be taken with the strength of the concrete for pouring in areas of extreme temperatures.  It also cannot be pumped to levels in high rises of approx. 40+ levels  Must meet a min strength of 20MPA at 28 days to reach Australian standards
	

	
	2
	Waffle Pods
	Cost effective and easy to install, plus provide a higher level of insulation.  Also installation is unaffected by water so no chance of trenches caving in during wet weather. 7 Grades available dependent on their use which are all manufactured to AS1366 Part 3-1992. Not suitable for sloping sites or areas with highly reactive soil
	

	
	3
	Masonry Blocks
	Extremely flame retardant and cost effective form of material however blocklaying is a trade which is in short supply due to other materials being available which are more cost effective such as tilt panels which can undertake the same function. All Masonry products must meet AS3700 and AS4773 in regards to their fire, thermal and acoustic properties. 
	

	
	4
	Render
	As render is a non structural coating system, it’s important to ensure the substrate meets Australian Standards before application.  Render can be used over a wide variety of substrates to produce a concrete like finish.  Render is not suitable for substrates with extremely high or low porosity unless the substrate has been prepped properly
	

	
	5
	Prefab Frames & Trusses
	Cost effective as they cut down on labour costs for installation and can be assembled quickly. Roof trusses must be manufactured to comply with AS4440
	

	
	6
	AAC Panels
	AAC Panels satisfy all building codes and is a versatile as well as being economical. High fire resistance as they are a masonry product, are more environmentally friendly than brick & concrete and are lightweight, making construction an easier process
	

	
	7
	Building Wrap
	An excellent material to help meet or exceed building codes  as it provides good thermal insulation and vapour barrier.  Wrap comes in a variety of fire rating levels so use is dependant on what FRL solution is required. 
	

	
	8
	Insulation
	Mineral wool insulation packed between frames and trusses to help with acoustic and thermal  requirements and is non-combustible.  All Mineral Wool must meet AS/NZ4859.1 2002  
	

	
	9
	Plasterboard
	Plasterboard comes in a variety of fire rating levels so use is dependant on what FRL solution is required. It is a relatively inexpensive form of lining and can be installed quickly.  Can crack due to movement within the structure and can absorb water if the correct material is not used in the area being lined.  Ie wet areas require plasterboard which has been specifically designed to make it resistant to moisture and humidity Must comply with AS/NZ 2589.1
	

	
	10
	Metal Roofing
	Metal roof sheets are quicker and easier to install than roof tiles. Constructed out of zinc and aluminium they are lightweight and with proper maintenance will not corrode. Metal roofs have a low thermal mass so are not as suitable in colder climates. 
	



[bookmark: _Ref425253429][bookmark: _Ref425256745]For each of the materials in Q4. identify the following: 
· Environmental impacts
· Tolerances for installing and assembling these materials in regard to the nature of the work being performed and the requirements of Housing/Residential industry and the Australian standards 

	Answer
	#
	Environmental impact
	Tolerances
	
	
	1
	Concrete has high thermal impact but also emits high greehouse gases and has a environmental impact due to the raw materials required, processing, transport and ability to recycle. 
	Must be manufactured to comply with AS3600 – Must have strength of min 20mpa at 28 days curing time with max 20mm agg size.  
	

	
	2
	Waffle Pods – reduce energy consumption due to insulation of up to R10. Low combustibility and are recyclable
	Waffle pod slabs are covered by AS2870.  Thickness required is dependent on soil type as evidenced by geotech report. 
	

	
	3
	Masonry
	I feel these have been covered in Q5
	

	
	4
	Render 
	I feel these have been covered in Q5
	

	
	5
	Prefab Frames & Trusses
	I feel these have been covered in Q5
	

	
	6
	AAC Panels
	I feel these have been covered in Q5
	

	
	7
	Building Wrap
	I feel these have been covered in Q5
	

	
	8
	Insulation
	I feel these have been covered in Q5
	

	
	9
	Plasterboard
	I feel these have been covered in Q5
	

	
	10
	Metal Roofing
	I feel these have been covered in Q5
	



[bookmark: _Ref425233257][bookmark: _Ref425324031]For this task, please refer to the brief below. You are required to develop a preliminary quote and construction timeframe with schedule.

You have been approached as a local builder by Ian and Grace Fleming to build their home on their 1 hectare of level accessible land at 106 Blue Heeler Drive, Greenbank, Queensland. 

The home is a slab on ground, four bedrooms and is of standard brick veneer construction with plasterboard internal lining and metal roof over 600mm eaves and two car garage with attached and roofed alfresco deck off the lounge and kitchen areas (see floor plan supplied below). 

Levelling for the house pad requires a cut of 350mm to nothing (west to east) from the garage side of the building with north south reasonably level across the floor slab pad. The deck is facing in a northerly direction.

The Clients have provided you with a contour survey and the geotechnical report which suggests stable substrate soils with the possibility of small to medium boulder size rock within a metre underground. They also advise you, with photographs, that several large eucalypt trees will need to be removed for the house slab location. They want these trees chipped and all bark to be stockpiled on the site for future landscaping.

There is a 7 metre wide double gate access and 100 metres of cracker dust and gravel road into the property and ending literally at the future location of the garage doors. The block is fully fenced with timber posts and chain wire approximately 2 metres high. There is a concrete causeway rated to 120T at the entry gate and crossing over the roadside water table. There is bitumen road access all the way to the property from all access routes with nearest major community hubs being Springfield, and Greenbank/Browns Plains/Parkinson.

In preparation for developing your preliminary quote you need to create a schedule for this build describing estimates for time and labour. You are using sub-contract labour only except for the plumber and electrician who will supply both labour and materials). You have your own team of 3 carpenters with one apprentice. You are to schedule your supply chain for ordering and delivery of materials, including hiring additional plant and equipment for this build.


The list below is not definitive and you can add and subtract as determined:
	Base Stage
	Framing Stage
	Enclosed Stage
	Fixing Stage

	· Site located and confirmed
· Site signs installed 
· Safety signage installed
· Traffic Management Plan established
· Safety Plan instigated
· Land clearing determined and actioned
· Temporary sanitary units established
· Temporary power supply installed
· Sedimentary controls installed
· Waste skip installed
· Profiling/Layout for foundations
· Excavation
· Footings established 
· Base brickwork installed
· Reinforcement installed
· Rough in (Electrician & Plumber)
· Other (Security/VacuMaid/etc.)
· Slab on ground established
	· Erect load bearing walls
· Erect non-load bearing walls
· Install sheet, and strap bracing, tie downs etc.
· Roofing timbers installed (Trusses)
· Other?
	· External brickwork established and laid (excluding sills)
· Fascia and gutters installed
· Roof fixed (without soffit lining, final scribing and screwing off)
· External windows fixed
· External doors fitted with locks
· Garage doors fitted or if not then internal door from garage to house fitted with lock
	· Internal linings (stopping setting and finishing)
· Roof (final scribing and fully screwed off)
· Soffits lined and brick sills installed
· Architraves (http://www.woman.com.au/julie-rainbow-clarity-road/)
· Cornices
· Skirting 
· Doors to rooms 
· Baths 
· Shower trays
· Wet area waterproofing
· Wet area tiling
· Built-in shelves fitted and fixed
· Built-in cabinets fitted and fixed 
· Built-in cupboards fitted and fixed






[image: http://www.australianfloorplans.com/images/Floor_Plan12.jpg]



	Answer
	Please refer to separate attachment. 
	



[bookmark: _Ref425324496]There are four types of residential structures nominated in the BCA. Two of these are residential structures with concrete skeleton and slabs and residential structures constructed from non-metallic materials. 

Name the other two.

	Answer
	residential structures with steel and metallic column and member construction
residential structures with timber and other composite material construction

	



[bookmark: _Ref425324659]Building materials can be generally categorised into two sources: Natural and Synthetic. Explain these two terms.

	Answer
	Natural materials are those which are sourced via nature and require little to no processing by industrial methods to achieve the end result for example timber and glass.  Synthetic are man made materials such as plastic or solvent based enamels which require much human manipulation for manufacture
	



[bookmark: _Ref425249401]Name at least five (5) naturally occurring materials that were and can still be used to create homes to suit local climate and weather conditions.

	Answer
	Fabric
Mud and clay
Rock
Thatch
Brush 
Ice
Timber – I don’t believe that any of these materials with the exception  of Rock and Timber could be used in this climate so for the sake  of the next question, I have chosen some other materials which are.

	


[bookmark: _Ref425324721]Choose any five of these building materials from Q10. and discuss the materials’ properties, and pros and cons for use and incorporation in a low rise residential construction. 

	Answer
	Pros of Timber Construction

•	It is readily available.
•	Timber is natural and easy to recycle
•	Easy to work with as it’s lightweight
•	It is cost effective – less expensive to produce than other structural     materials such as steel
•	versatile due to different grades and species 
•	Doesn’t corrode in marine environments


Cons of Timber Construction

•	Timber shrinks, swells, cracks and bends over time as it’s a natural product 
•	Most timbers require treating before use as they are prone to pest attack 
•	Timber requires more maintenance and upkeep ie painting than other materials
Requires other materials such as insulation to help achieve acceptable fire rating as it’s prone to burning
	


	Answer
	Pros of Brick & Block Construction
Bricks/blocks can withstand heat thus giving fire protection to the house or buildings 
Has excellent acoustic properties 
Help keep a home cooler in the summer and warmer in the winter.
Blocks are made from sustainable resources 
Does not require painting   
Have load bearing structural properties 
Virtually maintenance-free
Not susceptible to pests 

Cons of Brick & Block Construction
Heavier than timber – stronger foundations a required
More costly material to install
Longer build time
Cracks in masonry are costly to repair


	


	Answer
	Pros of Concrete Construction 
Concrete is environmentally friendly
Fire and weather resistant
Can be molded as it is a liquid so can be incorporated into structures as decorative panels, paths etc


Cons of Concrete Construction

Very few cons as house slabs are mostly constructed from concrete however it can shrink and crack and therefore lose some of its strength due to environmental and weather conditions at the time of the pour.  Can be costly to remove and replace.

	


	Answer
	Pros of Metal Construction – Steel Frame Homes

Creates a rigid long lasting structure
Fire resistant – requires very high temperatures before warping
Fabricated off site so cuts down on site labour
Pest and insect resitant
Coatings on the steel enhance rust resistance making them virtually maintenance free

Cons of Metal Construction – Steel Frame Homes

Poor Thermal properties
Not flexible during installation if adjustments are required



	


	Answer
	Pros of Rock Construction

No maintenance or upkeep
Better suited to warm-hot climates due it’s cooling properties



Cons of Rock Construction

Must be sourced from a quarry which irreversibly alters the landscape
Expensive and difficult to transport
Expensive material to build with
Hazardous to work with due to dust exposure when rock is cut
	


	Answer
	
	


[bookmark: _Ref425325251]Every building material comes with an environmental cost of some sort. Discuss the principles that can help guide our choice of sustainable materials and construction systems.

	Answer
	Reduce the demand for new materials by using recyclable materials or renovate where possible.  Use low maintenance materials if possible to increase the buildings life span. 
Use materials with low environmental impact.  
	



[bookmark: _Ref425325252]When using building systems what are the five steps we can follow for considering ways of reducing environmental impacts when erecting building structures?

	Answer
	Avoid/Minimise Problems by reducing energy needs during the design phase.
Select Ideal Strategy – take into the account the climate and how to save energy in the location
Reduce energy uses by reducing greenhouse emissions
Reduce the amount of materials required which will therefore, reduce waste taken to landfill
Water Management – Reduce, Reuse, Recycle and ensure sediment control measures are in place
	


[bookmark: _Ref425325761]You or the company you work for should have a Building Quality Standards Policy. Why would such a policy be needed and what would be useful source and reference materials in developing such a policy?

	Answer
	A building quality standards policy is used to set the minimum standard of quality required for construction.  This would be created using the Australian Standards and QBCC Standards and Tolerances Guide.  
	



[bookmark: _Ref425326296]What is the purpose of a building specification in conjunction with the plans and drawings for the building of a residential home or other building structure?

	Answer
	The specification includes a description of the project and provides clear instructions on the standards expected, intent, performance and construction of the project .  The master specification is written after drawings have been completed and include materials and products required for the construction along with fixtures, fittings and finishes. 
	


[bookmark: _Ref425326428]Explain the two terms Building Life Cycle (BLC) and Life Cycle Costing (LCC).

	Answer
	Building life cycle refers to the view of a building over the course of its entire life - in other words, viewing it not just as an operational building, but also taking into account the design, construction, operation, demolition and waste treatment
Life Cycle Costing refers to the costs associated with the building for its entire life cycle
	



[bookmark: _Ref425326508]When would Life Cycle Costing (LCC) and sustainable solutions need to be considered?

	Answer
	LCC and sustainable solutions need to be considered when:
· Designing
· Building
· Installing 
· Maintaining environmental innovations 
· Branding a service under LCC/sustainable solutions

	



[bookmark: _Ref425326516]What is a ‘Green Home’?

	Answer
	A green home has been designed to be environmentally responsible and sustainable.  They are designed to be resource efficient in relation to the uses of energy, water and the material from which they’re constructed for the entire life cycle of the building.  
	


[bookmark: _Ref425327163][bookmark: _Ref425327708]When considering alternative building materials what must we take into consideration, other than the clients’ requirements?

	Answer
	The availability or lack thereof of the materials – it would be counterproductive to suggest using masonry blocks for a residential timber frame build in a regional area where there is no block manufacturing plant  and blocks would need to be transported in. 

Environmental Issues can play a big factor in selecting alternate materials – Loxo may be used in place of bricks and concrete as they are produced with no pollutants and result in minimal waste 

Life Cycle Assessment Methodology may be impacted with by the use of an alternate material. 

	



[bookmark: _Ref425328005]How do you take a delivery and deal with damages of materials and products delivered to site?

	Answer
	In my workplace, deliveries are generally dealt with by the site foreman or other direct employee of the company.  Once the delivery has been unloaded, it is checked for visible damages then checked off against the delivery docket where possible.  In cases of items such as plumbing fixtures, door hardware etc it isn’t feasible to check each box whilst the driver waits so any damages or discrepancies are conveyed to the admin team when discovered.  Larger materials such as plasterboard sheets etc are checked before they’re removed from the vehicle so they can be rejected immediately.  Photographs are taken to document any damage.
	


[bookmark: _Ref425329084]What is a critical factor to consider when coordinating the delivery of materials to site? 

	Answer
	Storage – ensure there is a safe and suitable space in which to store the materials before scheduling delivery
	



[bookmark: _Ref425328516]Explain in detail how building materials are handled on a building site.

	Answer
	This is entirely dependent on who is responsible for supplying the material.  If the carpenter is supplying the trusses, it’s in his scope to handle these.  
	



[bookmark: _Ref425328517]What is the main aim when storing materials on a construction site? 

	Answer
	To keep them safe from potential damage whether it be from environmental factors ie the weather, theft or potential damage
	



[bookmark: _Ref425329965]What does it mean to store materials safely and carefully? 

	Answer
	On a construction site, most materials are delivered before they are required so as not to hold up the program so they must be stored safely and carefully. Bulky/heavy items should be stored as close as possible to their place of use to minimise the risk of injury to workers due to the manual handling process  Items such as whitegoods, plumbing fixtures etc should be stored in a lockable facility/location which is protected from the elements.  
	




[bookmark: _Ref425329967]What are some of the general points for storage of materials that office and worksite personnel should be aware of? 

	Answer
	Facilities are provided for storage and handling
Materials should be stored near where they are required to reduce the risks associated with handling, preferably close to the entrance/s to minimise traffic on site.
Storage of hazardous materials should be minimised and must  comply with the fire codes. Ensure the MSDS is stored with the material and referred to when organising storage
Don’t place materials near a skip to prevent accidental disposal

	


[bookmark: _Ref425330310]How might you convey information to the workforce and visiting personnel when it comes to the use and installation of materials stored and/or delivered to site for immediate installation? 

	Answer
	During the induction process, via Toolbox Talks, 
	



[bookmark: _Ref425502239]Paying attention to natural phenomena affecting design/build considerations is important. A region and site location will present unique biological, geographical, geological, and meteorological conditions which may require special materials and methods. 

Briefly explain who you can go to if you need further advice in this regard. 

	Answer
	Consultants such as Geotechnical, Fire, Structural & Civil Engineers
Information can also be obtained from local council, QBCC and the Australian Standards. 
	


[bookmark: _Ref425502571]What can you do (on-site and in the office) to improve reliable documentation and records of deliveries from suppliers, material, plant and equipment acceptance at site from delivery and installations by your own tradespeople and sub-contractors? 

	Answer
	1. Ensure all relevant persons receive a copy of the order and are aware when the delivery is due to arrive
2.  Request a phone call is made to the site foreman or relevant person to schedule in a delivery time and to confirm the delivery 30 mins before arrival to ensure the site is prepared to receive.
3.  No delivery is to be received without a delivery docket and foreman are not to sign the docket until all items are confirmed as received. 
	



[bookmark: _Ref425503128]What considerations come into play when selecting building materials? When would it be appropriate to consider alternative materials or building practices? 

	Answer
	Properties of the material
Whether the material and construction technique is fit for purpose
Origin of the material
Cost of material
Location of the the material
Environmental impacts of material
Suitability of material to the climate
Lifespan of the material in relation to the projected life of the building

Alternatives should be considered for example, if the cost of transporting the material to site, far exceeds using a different locally produced product.
	


[bookmark: _Ref425502851]Explain the difference between ferrous and non-ferrous metals. What is the principal reason why in cosmetic applications non-ferrous metals would be preferred over ferrous metals in building and construction? 

	Answer
	The main difference in properties between ferrous and non-ferrous is that ferrous metals contain iron, while non-ferrous metals do not. Non-ferrous metals, like aluminium, copper and brass, tend to be much lighter than ferrous metals so easier to work with in cosmetic applications.   Ferrous metals are also magnetic and more vulnerable to rust and corrosion when exposed to the elements (The exception being wrought iron)
Non-ferrous metals can also be recycled repeatedly which reduces greenhouse gases and landfill, making them a more sustainable building material.  
	


[bookmark: _Ref425503835]Supervision of your project requires a consistent, organised approach to each phase of construction. What would this entail? 

	Answer
	It would entail you being aware of upcoming tasks, well in advance and being constantly in front of respective trade and the materials they require.  For example, making sure the tiles have been selected, take off done and delivered to site before the tiler starts.
	


Please read the information below in responding to Error! Reference source not found.

Given the variety of circumstances in residential construction, it becomes very difficult to create a master checklist covering all circumstances. Checklists by their very nature need to be comprehensive enough to provide sufficient information upon which to act or react and serve merely be regarded as a guide and should NOT be used as a means to troubleshoot your project. 

The most important aspect of the checklist is to understand the level of detail you'll encounter should you decide to act as the builder or when using the services of a construction manager or general contractor to assist in project management duties.



[bookmark: _Ref425504779]You are to produce a sample quality control checklist. 

Keep in mind that whilst your checklist needs to be reasonably comprehensive, it will not become a substitute for good observation and critical thinking about quality control for your project and the product and material specifications applicable to it. 

Your checklist should cover everything about the build from begin to end. 

As an example could have headings like:
· PRECONSTRUCTION – including  site access, temporary facilities, storage and protection, cleaning and debris
· SITEWORKS – including  demolition layout, site clearing, excavation, back fill, grading, retain walls, asphalt paving, concrete paving, brick paving, public utilities, storm water controls, foundation drainage, trees plants groundcover
· FOUNDATION – including slabs, damp proofing, including set outs, footings including white ant system protection, walls, slabs, damp proofing and wall and crawl spaces
· FRAMING – including floor, wall, roof, roof sheeting and flashing etc.


	Answer
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