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Student Pack 

What is the purpose of this document?
The Student Pack is the document you, the student, needs to complete to demonstrate competency. This document includes the context and conditions of your assessment, the tasks to be completed by you and an outline of the evidence to be gathered.

The information includes the following: 

· Information related to the unit of competency 
· Guidelines and instructions to complete each task and activity

Link to other unit documents
[bookmark: _Hlk10032357]
· The Student Pack is a document for students to complete to demonstrate their competency. This document includes context and conditions of assessment, tasks to be administered to the student, and an outline of the evidence to be gathered from the student. 
· [bookmark: _Hlk9150008]The Unit Mapping is a document that contains information and comprehensive mapping with the training package requirements. 


1. Student and trainer details
	Student details  

	Full name:
	Luke Trattles

	Student ID: 
	

	Contact number:
	0448 863 369

	Email address:
	Luke.trattles@jmacconstructions.com.au

	Trainer details  

	Full name: 
	


2. Qualification and unit of competency
	Qualification/Course/Program Details 

	Code:
	

	Name: 
	

	Unit of competency 

	Code:
	[bookmark: _Hlk88931963]CPCCBC6014

	Name: 
	Apply structural principles to the construction of large, high-rise and complex buildings

	Releases: 
	1.0

	Release date:
	27/Nov/2020


3. Assessment Submission Method 
	☐      By hand to trainer/assessor  ☐      By email to trainer/assessor
☒      Online submission via Learning Management System (LMS)    
☐      Any other method _________________________________________________
                                                              (Please describe here)


4. Student declaration  
	· I certify that the work submitted for this assessment pack is my own. I have clearly referenced any sources used in my submission. I understand that a false declaration is a form of malpractice; 
· I have kept a copy of this Student Pack and all relevant notes, attachments, and reference material that I used in the production of this Student Pack;
· For the purposes of assessment, I give the trainer/assessor permission to: 

· Reproduce this assessment and provide a copy to another member of staff; and 
· Take steps to authenticate the assessment, including communicating a copy of this assessment to a plagiarism checking service (which may retain a copy of the assessment on its database for future plagiarism checking).

Student signature:   ________LT________________________
              

Date:  ____/_____/__15/02/23____________


5. Assessment Plan
 
	 The student must be assessed as satisfactory in each of the following assessment methods in order to demonstrate competence in a variety of ways.  

	Evidence number/ Task number
	Assessment method/ Type of evidence/ Task name  
	Sufficient evidence recorded/Outcome 

	Assessment task 1
	Knowledge Test (KT)
	S / NS (First Attempt) 
S / NS (Second Attempt)

	Assessment task 2 
	Skill Test (ST)
	S / NS (First Attempt) 
S / NS (Second Attempt)

	Outcome
	C ☐ NYC ☐ 
	Date assessed: 

	Trainer signature: 



6. Completion of the Assessment Plan

	Your trainer is required to fill out the Assessment Plan Outcome records above, when: 
· You have completed and submitted all the requirements for the assessment tasks for this cluster or unit of competency.
· Your work has been reviewed and assessed by your trainer/assessor.
· You have been assessed as either satisfactory or unsatisfactory for each assessment task within the unit of competency.
· You have been provided with relevant and detailed feedback.
Every assessment has a “Feedback to Student” section used to record the following information. Your trainer/assessor must also ensure that all sections are filled in appropriately, such as:
· Result of Assessment (satisfactory or unsatisfactory)
· Student name, signature and date
· Assessor name, signature and date 
· Relevant and detailed feedback





Pre-Assessment Checklist: Task 1 - Knowledge Test 
	The purpose of this checklist

	The pre-assessment checklist helps students determine if they are ready for assessment. The trainer/assessor must review the checklist with the student before the student attempts the assessment task. If any items of the checklist are incomplete or not clear to the student, the trainer/assessor must provide relevant information to the student to ensure they understand the requirements of the assessment task. The student must ensure they are ready for the assessment task before undertaking it.

	Section 1: Information for Students 

	☐ Make sure you have completed the necessary prior learning before attempting this assessment. 
☐ Make sure you understand what evidence is required to be collected and how. 
☐ Make sure you know your rights and the Complaints and Appeal process. 
☐ Make sure you discuss any special needs or reasonable adjustments to be considered during the assessment (refer to the Reasonable Adjustments Strategy Matrix - Appendix A and negotiate these with your trainer/assessor). 
☐ Make sure that you have access to a computer and the internet (if you prefer to type the answers).
☐ Make sure that you have all the required resources needed to complete this assessment task. 
☐ The due date of this assessment task is in accordance with your timetable. 
☐ In exceptional (compelling and compassionate) circumstances, an extension to submit an assessment can be granted by the trainer/assessor.  Evidence of the compelling and compassionate circumstances must be provided together with your request for an extension to submit your assessment work. 
☐ The request for an extension to submit your assessment work must be made before the due date.

	Section 2: Reasonable adjustments  

	I confirm that I have reviewed the Reasonable Adjustments guidelines and criteria as provided in Appendix A and attached relevant evidence as required and select the correct checkbox.
☐ I do require reasonable adjustment
☐ I do not require reasonable adjustment

	Declaration (Student to complete)
☐ I confirm that the purpose and procedure of this assessment task has been clearly explained to me. 
☐ I confirm that I have been consulted about any special needs I might have in relation to the assessment process. 
☐ I confirm that the criteria used for this assessment has been discussed with me, as have the consequences and possible outcomes of this assessment. 
☐ I confirm I have accessed and understand the assessment information as provided in the Student Handbook.
☐ I confirm I have been given fair notice of the date, time, venue and/or other arrangements for this assessment. 
☐ I confirm that I am ready for assessment.

Student Name: ______________________________________                      

Student Signature: ___________________________________ 



Assessment method-based instructions and guidelines: Knowledge Test 
	Assessment type 


	
· Written Questions


	Instructions provided to the student:


	Assessment task description:      


	· This is the first assessment task you must successfully complete to be deemed competent in this unit of competency.
· The Knowledge Test is comprised of eleven (11)written questions
· You must respond to all questions and submit them to your Trainer/Assessor.
· You must answer all questions to the required level, e.g. provide an answer within the required word limit, to be deemed satisfactory in this task

	Applicable conditions:         


	· All knowledge tests are untimed and are conducted as open book assessment (this means you can refer to your textbook during the test).
· You must read and respond to all questions.
· You may handwrite/use a computer to answer the questions.
· You must complete the task independently.
· No marks or grades are allocated for this assessment task. The outcome of the task will be Satisfactory or Not Satisfactory.
· As you complete this assessment task, you are predominately demonstrating your written skills and knowledge to your trainer/assessor. 

	Resubmissions and reattempts:  


	· Where a student’s answers are deemed not satisfactory after the first attempt, a resubmission attempt will be allowed.
· The student may speak to their trainer/assessor if they have any difficulty in completing this task and require reasonable adjustments.
· For more information, please refer to the Student Handbook. 

	Location:


	· This assessment task may be completed in: 
☐ a classroom
☐ learning management system (i.e. Moodle),
☐ workplace, 
☐ or an independent learning environment. 

	Instructions for answering the written questions:


	· Complete a written assessment consisting of a series of questions.
· You will be required to answer all the questions correctly.
· Do not start answering questions without understanding what is required. Read the questions carefully and critically analyse them for a few seconds; this will help you to identify what information is needed in the answer.
· Your answers must demonstrate an understanding and application of the relevant concepts and critical thinking.
· Be concise, to the point and write answers within the word-limit given to each question. Do not provide irrelevant information. Remember, quantity is not quality.
· You must write your responses in your own words.
· Use non-discriminatory language. The language used should not devalue, demean, or exclude individuals or groups based on attributes such as gender, disability, culture, race, religion, sexual preference or age. Gender-inclusive language should be used.
· When you quote, paraphrase, summarise or copy information from other sources to write your answers or research your work, always acknowledge the source.

	  Purpose of the assessment


	This assessment task is designed to evaluate student’s knowledge essential to apply structural principles to the construction of large, high-rise and complex buildings in a range of contexts and industry settings and knowledge regarding the following: 
· Knowledge of the government building legislation and regulation
· Knowledge of the building codes, specifications and standards:
· the National Construction Code (NCC)
· Australian Standards
· project specifications
· Knowledge of the design principles and behaviour of structural members undergoing stress, strain, tension, compression, bending or combined actions
· Knowledge of the structural design:
· aesthetics
· economy
· equilibrium
· functionality
· stability
· strength
· Knowledge of the properties, characteristics and limitations of structural materials:
· reinforced and pre-stressed concrete and tilt-up panels
· composite steel and concrete
· masonry
· steel (cold-formed steel) and aluminium
· Knowledge of the performance characteristics of columns analysis:
· bending behaviour and performance of loaded support beams
· eccentric and axial load effect
· load spanning elements for bending moments, shear forces, deflection and torsion
· effect of connections
· effect of slab behaviour in relation to spans and stress distribution
· effect of slenderness ratio
· Knowledge of the high performance structural elements:
· castellated beams
· connections
· fire resistance
· laminated beams
· pre-stressed beams
· slabs
· trusses
· use of steel to reinforce concrete
· waffle slabs
· Knowledge of the application of structural principles in buildings:
· dead and live load calculations and characteristics
· fire resistance of materials
· impact of thermal effects
· impact of time-dependent effects, including creep and shrinkage
· impact of wind, snow, groundwater, earthquake, liquid pressure, rainwater and earth pressure actions
· structural resistance of forms of construction
· structural resistance of materials
· Knowledge of the project working drawings and specifications
· Knowledge of the work health and safety (WHS) and organisational quality procedures and processes
· Knowledge of the temporary structural elements:
· bracing
· close sheeting
· formwork props
· pressure resistant formwork
· scaffolding sole plates
· shields
· shoring collar sets
· soldier sets
· ties.


	Task instructions

	· This is an individual assessment. 
· To ensure your responses are satisfactory, consult a range of learning resources and other information such as handouts, textbooks, learner resources etc. 
· To be assessed as Satisfactory in this assessment task, all questions must be answered correctly.




 Assessment Task 1: Knowledge Test
Provide your response to each question in the box below.

	Q1:
	Answer the following questions: 
1.1. Explain the purpose of the following government building and construction legislation and regulations in 150-200 words. 
Building Act 1975
Plumbing and Drainage Act 2018
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and regulations 
1.2. What are the safety codes of practice in construction? Write your answer in 30-40 words. 
1.3. Explain the purpose of National Construction Code (NCC) and Australian Standards in 50-100 words. 
1.4. What are the requirements for compliance and conformance according to National Construction Code (NCC)? Write your answer in 30-50 words
1.5. Which classes of building are addressed in the NCC volume one and NCC volume two? Write your answer in 50-80 words.
1.6. What is construction project specification? What is the purpose of project specification in construction industry? Write answer in 150-200 words
	Satisfactory response

	
	
	Yes ☐
	No ☐

	1.1
A: The Building Act is a document that regulates development approvals, building work, building classification, building certifiers and pool safety inspectors, and to provide for particular matters about swimming pool safety and sustainable buildings, and for other purposes in QLD and should be referred to during design and construction. It regulates how a building or structure is to be built to ensure that it is built to current standards. 
B: Plumbing and Drainage Act 2018 is law about plumbing and drainage, and the licensing of plumbers and drainers. The main purpose of this Act is to regulate the carrying out of plumbing or drainage work in a way that reduces risks to public health and safety and the environment and should be referred to during design and construction of any plumbing works in QLD
C: The EPBC Act is a federal act that regulates the protection of environment, ecological sustainability, conservation of heritage, promote cooperation with stakeholders, assist in international environmental responsibilbities and inclusion of indigenous people.
1.2 
Safety codes are of practice generally cover high risk activities that guides a PCBU on how to manage risks with certain activities in a workplace. The safety code of practice for “Constuction Work” refers to other relevant codes of practice in the construction industry and also defines what is construction work.
1.3.
You are required to comply with the National Code of Constuction to design and or construct buildings or structures. The goal of the NCC is to set and maintain acceptable standards of building practice including structural, safety, fire, health and amenity. Austalian Standards are documents outlining technical specifications for nearly every aspect of construction and also manufacturing. They set a minimum standard to define quality and safety criteria to ensure products are safe are consistent across the board.
1.4
All building products that intend on being used in construction must be fit for purpose. The NCC requires building materials, overall design and or construction meets a Deemed to Satisfy Provision. Deemed to satisfy provisions can refer to other regulatory provisions for example Australian Standard to set the standard to satisfy, or the NCC can also set the standard in which is required.
1.5
Volume One includes the requirements for multi residential, commercial, industrical and public assembly buildings - Class 2 to 9; access for people with disability in Class 1b and 10a and certain 10b structures.
Volume Two contains the requirement for certain residential and non habitalble buildings and structures - Class 1 and 10a; certain 10b structures, class 10c
1.6
A Specification will detail all the specifics of how the building/structure is to be built, it will reference standards and codes and detail the type of materials and how it needs to be installed. It generally explains in words how something is to be built. It is developed by the designers during the design phase pre construction to set the level of expectation from the principal and or stakeholders for the project. It provides clear instructions to set standards for quality, objectives constraints, milestones, inspection points, features, deadlines and budgets as accurately as possible for the project. The purpose of the specficiation is so that it can be referred to during construction to ensure the design intent and project requirements are followed. The specification is a living document to be used by the complete project team throughout the construction phase; its value does not end at the design phase. Along with any variations or value engineering, it becomes a part of the project audit trail and a crucial part of the handover documents, forming the basis for asset management, asset maintenance, and even feeding into staff training and human resources policies.



	

	Q2:
	Discuss the impact of wind, snow, groundwater, earthquake, liquid pressure, rainwater and earth pressure actions on building structure in 100-150 words. 
	Satisfactory response

	
	
	Yes ☐
	No ☐

	1 – Wind
Wind can cause additional horizontal loads - buildings and structures need to be designed to accommodate wind pressures - dependent on the shape of a building or structure wind can also cause uplift. Coastal areas generate higher wind factors.

2 – Snow
Predominately snow gathers on surfaces causing additional implied loads that needs to be considered when designing a building or structure. Only applicable in alpine areas that are subject to snowfall. Snow can also cause thermal differences and this needs to be considered when selecting materials.

3 – Groundwater
Groundwater can increase the risk of water egress into a building or structure which adversely affects the amenity of the building or structure. Buildings or structures need to be designed to combact the affects of groundwater. Groundwater can also have an affect on foundation design if the soils remain constantly wet.

4 – Earthquake
Dependent on the regions, buildings and or structures require varying levels of resistance to earthquake actions to ensure the building or structure will be safe in the event of an earthquake.

5 – Liquid pressure
Liquid pressure are uplift forces and can be a result of any fluid entering the ground for example, general groundwater, flooding or rising waters, or sudden release of fire sprinklers fluid etc - the building needs to be designed to accomodate these expected uplift forces.

6 – Rainwater
Rainwater including ponding causes additional weight to be applied to a building or structure, in needs to be calculated and factored when designing. 

7 – Earth pressure actions
Earth pressure actions can result from soils and earth pushing against earth retaining systems or deep foundations in a building or structure. Soils types and excavation depths needs to be considered when calculating the earth pressure actions.


	Q3:
	Explain design principles and the behaviour of structures under stress, strain, compression, bending or combined actions
3.1. Discuss the basic principles of structural design in 70-120 words.
3.2. What is stress and strain? How can we determine stress and strain of structures? Write your answer in 150-200 words. 
3.3. How does compression affect a structure? Write answer in 50-100 words 
3.4. What is bending moment in beams? What causes bending stress in structure? Write your answer in 50-100 words 
	Satisfactory response

	
	
	Yes ☐
	No ☐

	3.1
Structures must be designed to accommodate all Environmental Loads, Dead Loads, and Live Loads to ensure Safety, Health, and Amenities for the users of the structure. Another consideration that will impact structural design is the required design life of the structure, it may be required that some structures have a design life of 100years or more and in this case the properties of the materials will be considered to ensure they meet the requirements. Alternatively, the structure may only be required to be in place for a short period of time and in this case longevity of materials may be less of a consideration, for example a on a temporary structure. Typically registered engineers specialising in structural will be responsible for completing these designs.
3.2
Stress in structural engineering is a measure of the amount of force applied to a cross sectional area.
Strain in structural engineering is a measure of the a materials deformation compared to it’s original length.
Stresses and strains will be applied to any material that is subjected to an external load.
The physical properties of materials are usually represented by a stress-strain curve and knowledge of the stress-strain curve allows engineers to compare different materials, and predict the behavior of a part or structure made from a particular material (e.g. stiffness and failure strength) during processing. Typically registered engineers specialising in structural will be responsible for assessing the amount of stress and strain the structure will be applied to a member, the engineer will then take consideration for the materials selected to ensure the properties of the materials can withstand the design loads of stress and strain for the design life of the structure.
3.3
When put under compression materials will suffer some deformation that causes the material to change. The deformation may be permanent, or may be reversed when the compression forces disappear.
Compression are forces on which compressive load are applied along the length of structure. Compressive force tries to shorten the member. The compression load applied to the cross section of structure produces stress in the compression structure.
3.4
Bending Moment is mostly used to find bending stress. A bending moment is the reaction induced in a structural element when an external force or moment is applied to the element, causing the element to bend or snap. The most common structural element subjected to bending moments is the beam. Loads cause bending stress. When loads increase on a beam, the beam will either bend or shear (i.e. fail) - the properties of materials will be assessed to ensure they can withstand the loads that will be applied, if the bending moments do not support the loads then alternative solutions are required.

	Q4:
	Define the following points of structural design in 25 – 50 words:
4.1. What is structural aesthetic? Why are aesthetics important to new designs? How does aesthetics affect the performance of structure? Write answer in 150-200 words 
4.2. What is the purpose of what is the importance of economy in structure design? What are economic factors in design? Write answer in 50-90 words
4.3. What is equilibrium in building construction? What is the importance of designing a structure that is in equilibrium?
4.4. Explain functionality with respect to structural design in a single sentence. 
4.5. What is structural stability in construction? Why is stability important in structural design? Write answer in 70-120 words
4.6. What is strength in structural design? What does the strength of a structure depend on? Write answer in 40-80 words
	Satisfactory response

	
	
	Yes ☐
	No ☐

	4.1
Aesthetic in building is the general look of a building, something with good aesthetic will look attractive and pleasing to most people like the Sydney Opera House, something with poor aesthetic will not necessarily be unsafe or unsuitable but will generally have a lower visual appeal for example an ordinary shed type building.
Structural aesthetic in buildings or structures is the combination of creating an asthecically pleasing building or structure while utilising the asthetical features to support or compliment the building or structure. For example a building may have a continuous feature wall that starts on the ground and run vertically the height of the building - to most people the wall will look decorative and appealing which would make the building aesthetical, but the designers actually utlised the full height wall to help contribute to resist the implied loads for example wind, earthquake, rain, etc.

4.2
When designing a building or structure, it is important to accurately assess and apply the correct structural principals to ensure the building or structure is safe for use whilst proviing the best value for money - for example if reinforcement for concrete incorrectly specified to be 20mm dia where it could have been 16mm dia, the overall cost of the bar would be 56% greater while providing no increased benefit of building performance.

4.3
Equilibrium is a state that any building or structure need to be in so it would be stable and strong. In order for a structure to be in equilibrium, all the forces on it must balance each other, if the building or structure is not in balance and design solutions to deal with one force has an adverse affect on other design solution it may result in design failure 


Equilibrium in Construction – Stability of Structure and Building – Free Autocad Blocks & Drawings Download Center (allcadblocks.com)
Equilibrium of Structures – Civil Engineering X

4.4
The fundamental objective in structural design is to produce a building or structure capable of resisting all applied loads without failure during its intended life.

i2433e04.pdf (fao.org)



4.5
Structural stability s defined as the power to recover equilibrium or resistance to sudden change, dislodgment, or overthrow. A stable structure shall remain stable for any imaginable system of loads. When a building or structure is incapable of meeting the above requirement, geometry of structural component will change under compression, resulting in loss of ability to resist loading and it would be unstable. Instability can lead to failure that must be accounted in design.

Basic Concepts of Stability of Structure - The Constructor


4.6
Structural engineering depends upon a detailed knowledge of loads, physics and materials to understand and predict how structures support and resist self-weight and imposed loads. To apply the knowledge successfully structural engineers will need a detailed knowledge of mathematics and of relevant empirical and theoretical design codes.

Structural engineering theory - Wikipedia


	Q5:
	Discuss two (2) properties, two (2) characteristics and two (2) limitations of the structural materials given in the table. 
	Satisfactory response

	
	
	Yes ☐
	No ☐

		S. No
	Materials
	Properties
	Characteristics
	Limitations

	1
	Reinforced and pre-stressed concrete 
	Encased steel reinforcement used to stop cracking

Hardened concrete 

Tensioned steel used to create more strength







	Poured Insitu

Moulded to just about any shape

Generally grey in colour

High strength


	Not suitable for long spans

Flexibility or movement

Corrossive environments

Installation of untrained workers

	2
	Tilt-up panels
	Encased steel reinforcement used to stop cracking

Hardened concrete 

	Precast made offsite

Increased quality of finish


	Size. Heavy sometimes hard to handle.

Unable to self support large members


	3
	Composite steel and concrete
	Steel members combined with concrete

Hardened concrete
	Increase overall strength

Uncreased fire resistance in certain designs

	Corrossive environments

Flexibility or movement


	4
	Masonry
	Concrete Blocks

Steel reinforcing and concrete corefilling
	Versatile high strength shapes

Quick high strength construction
	Long Spans

Corrossive environments


	5
	Steel (cold formed steel)
	Galvanised sheet metal various thicknesses

Rolled into various shapes to provide required strengths
	Lightwieght and constant quality

Long lengths


	Corrossive environments

Curves

	6
	Aluminium
	Plate or extruded

High corrosion resistance 


	Lightweight 

Workable



	High structural strength

Fire resistance 






	Q6:
	Define the following performance characteristics of column: -
6.1. Determine the bending behaviour of column under axial and eccentric load. Write answer in 250-300 words
6.2. Discuss the performance of loaded support beams with diagram. Write answer in 200-300 words 
6.3. What is an eccentric load? What is the impact of eccentric load on the structural element? Determine the effect of eccentric load on column. Write answer in 200-300 words 
6.4. What is the Axial load effect on short column and long column? Write your answer in 200-250 words 
6.5. Write the bending moments, shear forces, deflection and torsion of beams and slabs written in column 1 and their explanation in column 2
6.6. What is the effect of connections in structural column? Write answer in 50-100 words?
6.7. How can we determine the effect of slab behaviour in relation to spans and stress distribution? Write answer in 50-100 words. 
6.8. What is slenderness ratio of column? What is the effect of increasing slenderness ratio on the compressive strength of column? Write answer in 70-100 words.
	Satisfactory response

	
	
	Yes ☐
	No ☐

	6.1. Bending behaviour of column
Under axial load
Axial load is the force directly down in one direction generally centred on the column. Columns subjected to pure axial load rarely exist in practice. Columns are usually subjected to combination of axial and lateral actions and deformations, caused by spatially‐complex loading patterns for example during earthquakes causes lateral deflection that in turn affects the horizontal stiffness. If a long, thin column is loaded axially in compression, it will deflect a noticeable amount. This is called buckling and occurs when the stresses in the column are still well below those required to cause a compression/shearing-type failure. Buckling is dangerous because it is sudden and, once started, is progressive. 


Under Eccentric load: -

Eccentric load is where the load applied to a column does not pass through the axis (centre) of the column, but also a line of action of load passes through a point away from the axis of the column. When the load acting on the column is offset from the centre of the column, it establishes the bending of column along with the axial stress. This offset loading of the column is referred as eccentric loading. Eccentric loading will not be at the middle of cross-section of the column. It will be at some distance from the middle of the column either towards right or left corners of the column. The distance between the middle of cross-section of the column and the eccentric load is referred as eccentricity. Increase in the eccentric load increases the axial load and the moment acting on the column. This makes the column to bend additional increasing the bending of column.




What is an eccentric loading? - Quora

i2433e04.pdf (fao.org)

(PDF) Behavior of Reinforced Concrete Columns Subjected to Axial Load and Cyclic Lateral Load (researchgate.net)


6.2. Performance of loaded support beams
A beam is a structural member designed to support various loading applied at points along the member. When a beam is loaded it will bend and this bending is measured in newton millimetre or multiples of the units (e.g. kNm.). The forces applied to a beam are counteracted by the supports which are called reactions (RL left support and RR right support). Beams are usually supported on walls piers or columns which provide the necessary equilibrium. The load on the beam is the action and the supports provide the reaction.
There are various types of beams for different applications Cantilever Beam,  Simply Supported Beam, Continuous Beam and Fixed End Beam:

[image: ]

There are varying types of Loads on Beams. The following is an example of what loads beam can receive; uniformly distributed loads (UDL), point (concentrated) loads or a combination of both. The Shear force at any cross-section of the beam is equal to the sum of the external forces acting on one side of the section only. The Bending moment, at any point of the beam, is equal to the sum of the moments of the external forces (loads and reactions) on one side of the section only. For every load on a beam, there is a critical point at which a maximum bending moment occurs.



Beams (boeingconsult.com)
Types of Beam with Diagram - YouTube




6.3. Eccentric load effect of column

If a load is not axial applied but off centre (eccentric) and bending stress is induced as well as a direct compressive stress. The bending stress must then be added to the direct stress to make up the combined stress. If the load is not axially applied then the moment times the eccentricity must be added to the compressive stress. If the load is not applied on one of the axis then all four corner of the column may have different magnitude of stress. The axial load creates a compressive stress which is evenly distributed across the column's section. The further the off centred load is on a column the greater eccentricity. As the load moves away from the centroidal axis, it introduces a bending moment which the column's cross-section must also resist. One side of the column receives more compression than the other. As long as the applied load remains within the core (middle third) of the section, the column cross-section will only have compressive stresses. However, as soon as the load moves out of the core tension stresses are introduced. The magnitude of the bending moment that the section must also resist increases as the eccentricity increases.


Beams (boeingconsult.com)

6.4. Axial load effect: -

If a long, thin column is loaded axially in compression, it will deflect a noticeable amount. This is called buckling and occurs when the stresses in the column are still well below those required to cause a compression/shearing-type failure. Buckling is dangerous because it is sudden and, once started, is progressive. A column is a vertical structural member basically in compression. If a long slender column is heavily loaded it will deflect readily near the centre of its length. This phenomenon is called buckling, and occurs when the stress is well below those allowed for short columns. Short columns, axially loaded, will not buckle but fail by shearing. A column is also called a strut and can be either short or slender, depending on the mode of failure. On Short Columns the length is less than the critical buckling length and it fails by shearing. On slender columns the length is greater than the critical buckling length and it fails by buckling. Short columns can be loaded until the ultimate resistance to crushing strength of the material is reached. The load of slender columns, on the other hand, depends on the slenderness ratio and is usually much less than that of short columns. Generally the higher the slenderness ratio the lower is the allowable stress.

Beams (boeingconsult.com)



6.5. Load spanning elements and their bending moments, shear forces, deflection and torsion
Beam and slab are load spanning elements.
	Forces 
	Slab 
	Beams

	Bending moment 
	The design bending moments are zero at discontinuous ends, negative at continuous ends and positive at midspans.
	The torque that keeps a beam together (anywhere along the beam).

	Shear force 
	The shear strength of a slab that resists stresses in two directions around a column (flat plates, footings, and pile caps) 
	The loads and the support reaction produce vertical shear forces in a beam. While the burden pulls down, the reactions push up. Shear reaches its maximum magnitude near the supports in most circumstances.

	Deflection 
	Slabs bending or sag over time due to shrinkage and temperature are long-term deflection. 

	The vertical movement, generally in a downward direction, of a spot on a loaded beam is known as deflection

	Torsion 
	Bending moment and shear force are similar in beams and slab and is produced by loads operating in one plane of bending. Where the loads are note on the plane of bending it will cause torsional moment and bending moment and shear.
	Bending moment and shear force are similar in beams and slab and is produced by loads operating in one plane of bending. Where the loads are note on the plane of bending it will cause torsional moment and bending moment and shear.
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6.6. Effect of connections
The beam to column connections when positioned correctly can increase the overall strength of the column by essentially canceling any eccentric load that by reducing or removing the bending moments and ensuring the loads remain axial. Column to column connections can decrease the overall strength of a column essentially by allowing the moment of buckling to occur at a higher rate if the connection is not supported to increase the strength of the overall column.


6.7. Effect of slab behaviour in relation to spans
A slab, due to its loading (dead and live loads) and also due to its elasticity, is inclined to deflect between the columns or supports. When in a deflecting state the top half is subject to compressive stresses and no longitudinal reinforcement is required to support the span. The bottom half of the slab is subject to tensile forces therefore where there are tensile stresses, longitudinal reinforcement is applied.


The behavior and reinforcement of a slab|www.BuildingHow.com (pi.gr)






6.8. Effect of slenderness ratio

The slenderness ratio is defined as the ratio of length the column to the radius of smallest gyration. When the slenderness ratio exceeds a certain value for a strong slim column, failure by buckling can be expected. Columns of stiffer and more brittle materials will buckle at lower slenderness ratios. It's often used for calculating design loads and sorting columns into short, long, and intermediate categories.



slenderness ratio



	Q7:
	Define the following high performance structural elements in 30-80 words each:
	Satisfactory response

	
	
	Yes ☐
	No ☐

		High performance structural element
	Explanation

	1. castellated beams
	Standard hot-rolled sections shaped in a way that minimized overall weight of the beam compared to a conventional beam the same size, but the castellated beam increases ability to span greater distance.

	1. connections
	Unless a member is completely floating it will have a connection at some point to minimize or limit movement and also to increase strength and connect multiple members. Connections are used in all type of construction and varying materials.

	1. fire resistance
	The NCC defines the Fire Resistance Level (FRL) as the grading period in minutes for three criteria: structural adequacy/integrity/insulation. Various class of buildings in various locations with certain features requires a range of criteria and levels

	1. laminated beams
	An engineered wood beam comprising of a series of overlapping wood members glued together to enable length and sizes to be customized to suit the application required - generally greater strengths can be achieved compared to standard timber members

	1. pre-stressed beams
	A prestressed-concrete beam generally spans greater lengths than a reinforced-concrete beam while also being thinner, lighter in weight, and using less concrete. It is generally used in a horizontal member.

	1. slabs
	A slab is a concrete structural element used to produce horizontal flat surfaces such as floors, roof decks, and ceilings. Beams, columns, walls, or the ground support a slab that is several inches thick.


	1. trusses
	a truss is an engineered and manufactured triangular shaped structural element made of metal or wood, when combined yeilds high axial tension or compression properties capable of supporting significant external load over a broad span.

	1. use of steel to reinforce concrete
	Concrete has steel reinforcement placed in it to keep it together, prevent big cracks, and improve overall strength. Depending on the required application of the concrete, various sizes and combination of steel reinforcement is utilsed to provide varying levels of strength

	1. waffle slabs
	Waffle slabs are reinforced concrete slabs having concrete ribs running in two directions on the underside. The waffle gets its name from the grid pattern created by the reinforcing ribs. Most commonly waffle slabs are created using polystyrene void fillers placed in a way to create deep beams.





	Q8:
	Answer the following questions:

[bookmark: _Hlk81911914]8.1 What is dead and live load?  Write the formula for calculating dead load of a member. Write answer in 100-120 words.

[bookmark: _Hlk81911939]8.2. Which Australian code is used for Dead load and live load calculations? Write answer in single sentence.

[bookmark: _Hlk81911963]8.3. Why fire-resistant building materials are important? Write any three-fire resistance material use in building construction? Define Fire Resistance Level according to the National Construction Code (NCC). Write answer in 200-300 words.

[bookmark: _Hlk81911995]8.4. What is the impact of thermal effect on a structure? How does thermal impact affect a load on structure? Write answer in 60-80 words 

[bookmark: _Hlk81912035]8.5. What are the impacts of creep and shrinkage on concrete structures? Write answer in 100-120 words. 

[bookmark: _Hlk81912093]8.6. What are the various forms of construction and their resistance? Write answer in 40-60 words 

[bookmark: _Hlk81912122]8.7. Discuss the structural resistance of the following materials in 100-150 words: 
· Concrete
· Masonry
	Satisfactory response

	
	
	Yes ☐
	No ☐

	[bookmark: _Hlk81911834]
8.1
Dead loads refers to structural loads that remain constant in size and weight over the life to the structure. They include structural members such as walls, plasters, ceilings, floors, beams, columns, roofs, and their weight.
Live/Imposed load: -Live loads can be moved around or are temporarily attached to a structure. They include the loads imposed on a structure by furniture and equipment storage, occupancy (people), and impact from environmental forces. 
A structure needs to be designed to consider both dead and live loads to ensure the safety of the structure.
The formula for calculating a dead load of a member: -
Dead load = volume of member x unit weight of materials

8.2
Australian code is used for Dead load and live load calculations: AS 1170

8.3
The National Construction Code (NCC) defines the Fire Resistance Level (FRL) as the grading period in minutes for three criteria: structural adequacy, integrity, and insulation. 
Structural adequacy refers to a structure's ability to maintain its stability and load-bearing capacity.
Integrity refers to a building's capacity to withstand the passage of flames and hot gases.
Insulation refers to a structure's ability to maintain a temperature below prescribed limits on non-fire-prone surfaces.
As a result, an FRL of 90/60/30 for a wall means that it must maintain structural adequacy for 90 minutes, integrity for 60 minutes, and insulation for 30 minutes, as determined by AS 1530.4-1990: “Methods for fire tests on building materials, components, and structures – Fire-resistance tests of elements of building construction.”
impact of thermal effect on a structure: -
 Thermal effects include changes induced in the composite system due to temperature variations, temperatures above the curing temperature, negative temperature (freezing), high temperatures, and freeze-thaw cycles.
Time-dependent effect: -
creep and shrinkage
Under a steady load, creep is the increasing strain or deformation of a structural part. Creep may move a structure substantially depending on the building material, structural design, and service circumstances.
As a result, wall plates, floor and roof joists, and rim boards experience the most shrinkage. Shrinkage in light-frame wood construction can range from 0.05 inches (0.127 cm) to 0.5 inches (1.27 cm) per level, depending on the materials and features utilised at floor-to-wall and roof-to-wall junctions.


8.4
Thermal effects include changes induced in the composite system due to temperature variations, temperatures above the curing temperature, negative temperature (freezing), high temperatures, and freeze-thaw cycles.

8.5
Under load, creep is the increasing strain or deformation of a structural part. Creep may move a structure depending on the building material, structural design, and service circumstances. 
Creep and shrinkage can cause a major loss of prestress. Underestimation of multi-decade creep has caused excessive deflections, often with cracking, in many of large-span prestressed segmentally erected box girder bridges. It can cause excessive stress and cracking in prestressed beams. Non-uniformity of creep and shrinkage, caused by differences in the histories of pore humidity and temperature, age and concrete type in various parts of a structures may lead to cracking. Differences in column shortenings are of particular concern for very tall buildings. In slender structures, creep may cause collapse due to long-time instability.

Creep and shrinkage of concrete - Wikipedia

8.6
Concrete Frame Construction: These frames provide resistance to gravity and lateral loads by bending in beams and columns.
Steel Frame Structures: - A steel is generally considered fire-resistant if its strength when heated to such temperatures for short periods remains equal to 0.6–0.7 of its strength at room temperature.
Wood Framed Construction: - These structures have high resistance to horizontal loads due to the stiffening created with the inner wall. Therefore, the external walls have a massive resistance to impact.

8.7
Concrete: -Well made concrete is a naturally strong and durable material. It is DENSE, reasonably WATERTIGHT (impermeable), able to resist TEMPERATURE changes, as well as wear-and-tear from WEATHERING and TRAFFIC. The density of the concrete has an impact on its strength and durability. Denser concrete is more durable and waterproof (or less permeable). With increasing strength, concrete's durability improves.
Masonry: - Unreinforced masonry is widely used in Australia as an architectural and structural material. It has high mass, lack of ductility and low tensile strength and is unsuitable for use in areas of high seismicity.
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	Q9:
	Answer the following questions:
9.1. Explain the key features of plans and specification in construction work in 50-100 words.
9.2. Explain the purpose of the following plans and specifications in 40-80 words each.
1. Site Plan
1. Floor Plan
1. Cross Section
1. Elevation
9.3 What is structural design documentation? What are the Australian standards used to structural design of residential and commercial buildings? Write your answer in 50-80 words.
9.4. Discuss the engineer’s footing design and specifications according to Australian standards? Write your answer in 50-80 words 
9.5. What is contour in site plan? How do you make a contour plan? write your answer in 100-120 words
	Satisfactory response

	
	
	Yes ☐
	No ☐

	9.1
Every page of a set of plans generally should have a border around the perimeter of the page and a title block which is usually located in the bottom right hand corner of the page. The title block will contain all the generic project information and a description of the page contents for example it will display the project name, the location, the date of when it was drawn, the author and person who drew the plan and has signed off on it, the page number, the revision number, the client details, the consultants details, the scale of which the plan was drawn in, the page size and any other generic information that will help the reader determine what they are looking at. 
A Specification will detail all the specifics of how the building/structure is to be built, it will reference standards and codes and detail the type of materials and how it needs to be installed.

9.2
a) Site Plan
The Site Plan will generally show the entire area of the site regardless of the size, it will be scaled to fit onto one page, it will show the northerly direction to provide orientation and the location to significant features or boundaries to enable positioning of the works.
b) Floor Plan
The floor plan will show you the general layout of a building or structure from above. It will detail wall locations, windows, doors, cabinets, stairs, bathrooms and all other main features. There will be reference to other detail and cross section plans that will provide a greater level of detail. The floor plan will label features and provide dimensions for setting out.
c)Cross Section
A cross section is a drawing that shows the building or structure as if it has been cut at 90 degrees from the floor plan. The cross section will show what details are required vertically on walls, under floors, above ceiling, in roof. It will label features and provide dimensions for setting out.
d)Elevation
An elevation of a building or structure is a drawing shown from outside detailing the vertical plane. Generally buildings or structures will have an elevation from every face (North, South, East and West). It will show the finished appearance of the building or structure. It will label features and provide dimensions for setting out.

9.3
Structural design documentation is required to be prepared to satisfactorily and consistently convey the necessary information to a variety of persons involved in the fabrication, construction and maintenance of structures. Depending on the requirements of a structure, structural design needs to take into consideration a number of Austrailan Standards and Codes for example: 
AS1170
AS1289
AS1664
AS1684
AS1720
AS2159
AS2327
AS2870
AS3600
AS3700
AS4055
AS4100
AS4600
AS4678
AS4773
AS5216
NASH standards

9.4
Footing designs need to take a number of factors into consideration including, soil typs, geographical placement, geological considerations, building type, live and dead loads, material types of the building, soil corrosiveness. When these are taken into consideration the size of the footing, reinforcement and concrete type and placement is chosen.

9.5
Contour plans are a graphical representation of the lay of the land. They show the degree of slope on a site. They typically relate back to a site datum referred to as a TBM (temporary benchmark) and may also relate to AHD (Australian height datum). They can be used to determine the extent of cut and fill needed, the height of retaining walls, and the overall finished height of buildings referenced back to natural ground level.

To produce a contour plan a surveyor takes a series of levels over the site at regular grid spacing. These readings are recorded in a surveyor's log book and converted to RLs (reduced levels), which are plotted onto a grid overlaid on the site plan. A draftsperson can then draw lines of best fit between equal RLs. 


Contour plans (rmit.edu.au)
NCC V1
Learner Guide



	Q10:
	Answer the following questions: 
10.1. What is quality assurance in building construction? Why is quality assurance important in construction? Write your answer in 50-100 words.
10.2. Discuss the documentation of organisational quality assurance policies and procedures. Write your answer in 100-150 words.
10.3. List audit methods that can assist with quality assurance. Write your answer in 100-150 words.
10.4. Discuss the policy and procedure for organisational quality assurance. Write answer in 100-150 words.
10.5. What are the workplace health and safety requirements for construction? Write answer in 100-150 words.
	Satisfactory response

	
	
	Yes ☐
	No ☐

	[bookmark: _Hlk81912719]10.1
Quality Assurance defines a methodology that enables your team to evaluate and identify construction standards to ensure the final product meets the required standard set by regulation and stakeholder expectation. 
Poor quality construction and finishing will result in a building that is either not in accordance with regulation or stakeholder expectation. Poor quality practices usually result in waste of both time and costs. Poor quality is often behind safety problems also.

10.2
Generally, quality assurance documentation will be outlined in a overarching quality assurance policy set by the company. The quality assurance policy is generic in nature and will detail what documents will be utiised to ensure the quality of the construction is managed. A Quality Management Plan is developed which will detail the project specific documentation required to ensure the construction achieves all regulation and stakeholder expectations. The Quality Assurance Plan and an Inspection Test Plan (ITP) will list out each stage of construction that requires any inspections or certain materials that is critical to ensure the construction achieves the desired outcome - for example structural requirements for foundations, or waterproofing. It is common for these quality procedures and documents to be approved by ISO 9001 which is a governing body who review quality management systems and provide accreditation that the quality management systems are to standard providing confidence to the customer.

10.3
An Inspection Test Plan (ITP) is the main audit tool to compile and list the specific information for each stage of inspection for example foundations will have  Setout, Geotechnical, Reinforcement, Engineer Inspection, Concrete Type, Concrete Test, Services, Penetrations, Curing, Etc - these stages will be deemed hold points where work will stop on that activity until each stage is signed off - each section will be signed off by the superintendent/person doing the work/builder/consultant as required. As part of the ISO 9001 accreditation it is a requirement set by the International Organization for Standardization to enure the Quality Management system and policy is audited by external constultants to ensure the company or users are following the quality management procedures and policies correctly.

10.4
The policies and procedures will be included in the overarching construction management plan, they will list out who is responsible for to ensure the quality is achieved. It will include contract and regulatory requirements (QBCC, BCA, DA, BA, EPA, ETC). It will break the drawings into smaller identifiable and traceable lots and given an unique number or code. It will define what ITP’s are to be used and where and will list the lot number. It will detail samples and testing required. It will outline any calibration of testing equipment that is required. It details procedures for non conformances where errors have been made and sections of ITP’s have been missed or incorrectly followed or testing has failed on items and explain how corrective actions are dealt with to amend the non conformances. The policies and procedures will also explain what is required with the close out documentation to ensure final building approvals and as constructed information is complied.

10.5
As a person conducting a business or undertaking (PCBU), you have a duty to keep workers and your workplace safe from construction work  
As a PCBU, you must, so far as is reasonably practicable:  
-ensure the health and safety of workers and others at your workplace  
-consult with workers who carry out work for the business or undertaking and who are (or are likely to be) directly affected by a health and safety matter, and 
-consult, cooperate and coordinate activities with all other relevant duty holders. 
-In construction work, a PCBU is the primary duty holder for WHS and must manage risks to keep people safe.

Reference:

https://www.safeworkaustralia.gov.au/safety-topic/industry-and-business/construction/whs-duties

	Q11:
	Outline the temporary structural elements given in column 1 of the table. 
	Satisfactory response

	
	
	Yes ☐
	No ☐

		Terminology
	Explanation 

	Bracing 
	Temporary bracing is to transfer the adequate load from the item being constructed to a suitable support or anchor point during the construction phase. Bracing will remain in place until the item is full complete and able to withstand its own loads without support then the brace will be removed.

	Close sheeting
	Sheeting and shoring are commonly employed at construction sites to temporarily support the earth and existing buildings. Many materials and techniques are available depending on the amount of space available, the magnitude of forces, and the region's criticality to be shored. Soldier piles and timber lagging are two common methods. Soldier piles are I-beams driven into the ground below the excavation pit to create passive soil resistance. Between the piles, lagging is slid. When the depth of the piles below the excavation is insufficient to provide lateral stability, rakers, or diagonal steel supports, may be used. The loads are distributed across the raker support locations using horizontal members known as wales or walers. Sheeting comprises entire shoring systems that are driven or vibrated into the earth without the use of lagging. However, because the same structural stability principles apply, rakers and walers may be required.

	Formwork props
	Propping is a system of structural components used to support loads while being built. The forces generated by these loads must be fully resolved, with props or columns providing the necessary support for the work in progress, such as beams, formwork, and so on.

	Pressure resistant formwork
	Pressure resistance formwork is used to create a temporary mould into which concrete is poured and formed. Pressure resistance formwork is fabricated from steel, glass fibre reinforced plastics and other materials. The sidewalls of the formwork must withstand the hydrostatic pressure of wet concrete, which will drop to zero within a few hours depending on the rate of setting and curing. The formwork foundation or soffit must withstand both the wet concrete's initial dead load and the dry concrete's dead load. The formwork can be struck once the concrete has reached sufficient strength (removed) when striking vertical formwork, a minimum force of 5 N/mm2 is suggested in all circumstances to avoid damaging the permanent concrete.

	Scaffolding sole plates 
	The load is distributed from a base plate to the ground using a timber spreader. Tie Scaffold components, such as tie tubes affixed to the scaffold, are installed to give an anchor point for a scaffold to a building or structure. Used to give the scaffold lateral stability. The sole plate, also known as the sill plate, mud sill, or base plate, is the main supporting beam in the building industry. These are usually the first pieces of wood to come into contact with the basement or foundation's masonry. Sole boards must be at least 450mm x 225mm x 35mm, however depending on leg loads and/or ground conditions, the size may need to be increased. Base plate Base plates and sole boards must be provided on level ground and inspected at all times.

	Shields
	Shield formwork consists of a temporary wall of formwork commonly comprising of sheet plywood, vertical and horizontal soldiers design to withstand the weight and pressure of the concrete while it is being placed prior to hardening. The formwork is able to be moved and relocated and resued where required.

	Shoring collar sets
	Shoring is a type of support that is used to keep a structure from collapsing. We met the most prevalent shoring techniques during the excavation stage of the building process. Shoring is used to stabilise a deep excavation to keep the retained dirt from overturning and causing a project catastrophe. Shoring support is generally supplied when we need to support an excavation with at least a 1.20-meter difference in levels from our gate level or the +/- 0.00 level, depending on the soil type.

	Soldier sets
	The twin vertical 150x100 timbers serve as the soldiers. Soldiers can be are built of formwork LVL’s. Soldiers can also be lightweight twin "C" section beams to lattice beam frames with built-in jacks for plumb adjustment.Walers are horizontal elements that are 100x75 in size. 

	Ties
	The horizontally acting formwork pressure is largely taken up by vertical formwork by tying the two formwork faces together using formwork ties. Slinging a steel wire (3.1 mm to 4.2 mm, annealed) around the formwork bearers, directing it through boreholes in the formwork sheeting, and twisting it tightens the formwork sheeting. A stull (of wood or concrete) should be installed immediately near the tie wire to maintain the required width of formwork. Because the concrete mix assumes the bracing function (pressure), the stull (if made of wood) must be removed before pouring the concrete. Screwing using steel screws is another method of bracing.
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Pre-Assessment Checklist: Task 2 – Skill Test
	The purpose of this checklist

	The pre-assessment checklist helps students determine if they are ready for assessment. The trainer/assessor must review the checklist with the student before the student attempts the assessment task. If any items of the checklist are incomplete or not clear to the student, the trainer/assessor must provide relevant information to the student to ensure they understand the requirements of the assessment task. The student must ensure they are ready for the assessment task before undertaking it.

	Section 1: Information for Students 

	☐ Make sure you have completed the necessary prior learning before attempting this assessment. 
☐ Make sure you understand what evidence is required to be collected and how. 
☐ Make sure you know your rights and the Complaints and Appeal process. 
☐ Make sure you discuss any special needs or reasonable adjustments to be considered during the assessment (refer to the Reasonable Adjustments Strategy Matrix and negotiate these with your trainer/assessor). 
☐ Make sure that you have access to a computer and the internet (if you prefer to type the answers).
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☐ The request for an extension to submit your assessment work must be made before the due date.

	Section 2: Reasonable adjustments  

	I confirm that I have reviewed the Reasonable Adjustments guidelines and criteria as provided in Appendix A and attached relevant evidence as required and select the correct checkbox.
☐ I do require reasonable adjustment
☐ I do not require reasonable adjustment

	Declaration (Student to complete)
☐ I confirm that the purpose and procedures of this assessment task has been clearly explained to me. 
☐ I confirm that I have been consulted about any special needs I might have in relation to the assessment process. 
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Assessment method-based instructions and guidelines: Skill Test
	Assessment type 


	· Skill Test - Apply structural principles to the construction of large, high-rise and complex buildings

	Instructions provided to the student:


	Assessment task description:


	· This is the second assessment task you must successfully complete to be deemed competent in this unit of competency. 
· This assessment task is a Skills Test. 
· This assessment task consists of five (5) practical demonstration activities. 
· Activity 1: Apply structural principles to planning a large, high-rise, or complex building project. 
· Activity 2: Coordinate and manage the site assessment and job set-up for a large, high-rise, or complex building project
· Activity 3: Coordinate and manage the construction of footing systems for a large, high-rise, or complex building project.
· Activity 4: Coordinate and manage structural elements of the construction process for a large, high-rise or complex building
· Activity 5: Analyse and plan for the structural integrity of a large, high-rise or complex building. 
· You must attempt all activities of the project for your trainer/assessor to assess your competence in this assessment task.

	Applicable conditions:         


	· This skill test is untimed and is conducted as an open book assessment (this means you are able to refer to your textbook or other learner materials during the test). 
· You will be assessed independently on this assessment task. 
· No marks or grades are allocated for this assessment task. The outcome of the task will be Satisfactory or Not Satisfactory.
· As you complete this assessment task, you are predominately demonstrating your skills, techniques and knowledge to your trainer/assessor. 
· Your trainer/assessor may ask you relevant questions during this assessment task  

	Resubmissions and reattempts:  


	· Where a student’s answers are deemed not satisfactory after the first attempt, a resubmission attempt will be allowed.
· The student may speak to their trainer/assessor if they have any difficulty in completing this task and require reasonable adjustments.
· For more information, please refer to the Student Handbook. 

	Location:


	· This assessment task may be completed in: 
☐ a classroom
☐ learning management system (i.e. Moodle),
☐ workplace, 
☐ or an independent learning environment. 

	Purpose of the assessment

	The purpose of this assessment task is to assess the student’s knowledge and skills essential to  apply structural principles to the construction of large, high-rise and complex buildings in a range of contexts and industry settings.
· Skills to determine the fundamental structural principles that apply to the construction of large, high-rise, and complex structures.
· Skills to identify, analyse, and apply structural element performance characteristics.
· Skills to apply the performance of materials in the building plan to the construction work planning.
· Skills to implement processes to assess soil stability and the site's ability to support construction loads.
· Skills to identify and apply retaining wall requirements to the planning process in collaboration with related industry professionals.
· Skills to inalyse and apply structural function and temporary structural element requirements to the planning process.
· Skills to following a thorough assessment of the site, coordinate the building's layout in accordance with documented building plans.
· Skills to examine the structural performance of the footings specified in the building plan for compliance with applicable codes and industry construction structural principles.
· Skills to lay footings as specified in the building plan and ensure compliance with industry standards and construction principles.
· Skills to plan, execute, and monitor damp coursing, termite barriers, and other relevant techniques in accordance with codes, standards, and industry practice.
· Skills to in project planning, identify and analyse technical construction principles and performance characteristics of construction materials.
· Skills to identify, implement, and test processes for the construction of all structural elements to ensure they meet manufacturer specifications as well as relevant Australian Standards and codes.
· Skills to identify and implement building plans and relevant standards to ensure adequate allowances have been made for the installation of plumbing, electrical conduits, and other services.
· Skills to consult with relevant industry professionals for advice on the structural integrity of proposed structures.
· Skills to analyse the building's structural requirements and loads.
· Skills to analyse the effects of force and motion on structural elements.
· Skills to analyse the properties and behaviours of structural materials.
· Skills to analyse the section properties of structural elements using industry standard formulas and performance comparisons.
· Skills to using standard industry techniques, evaluate the performance characteristics of columns.
· Skills to examine the methods used for stress distribution in structural connections.
· Skills to examine the effect of various loads on the structure of the building.
· Skills to take into account the design impact of high-performance structural elements.


	Task instructions

	· This is an individual assessment. 
· The purpose of this assessment task is to apply structural principles to the construction of large, high-rise and complex buildings.
· The student must asess the NCC codes for relevant class of the building to perform the activities specified in the assessment task. 
· The student must supervise the various aspects of the construction.
· The trainer/assessor must allocate a supervisor that will observe the student completing the activities.
· The trainer/assessor must assess the performance as per the performance criteria and checklist provided.




Assessment Task 2 - Skills Test 
Skills Test:
This assessment task requires the student to apply structural principles to constructing a large, high-rise or complex building to ensure the structural integrity of materials and building and construction work so that site safety and quality control measures are maintained during residential or commercial project. This includes:
Coordinating professional input for assessing the structural integrity of large and complex buildings
Selecting, positioning and sizing all structural members that comprise fixed or temporary building structures.
Analysing the structural impact of design decisions clearly.
Using performance-related design principles
Identifying common faults and problems, as well as the actions required to correct such faults.
This assessment task is to be completed for a large, high-rise or complex building.
Note: The above specifications for the building are compulsory to meet the requirements of the National Construction Code (NCC).
During the completion of this assessment task, you will be required to coordinate and consult with a range of industry professionals (e.g. architects and engineers etc).
To apply structural design principles to the construction planning for a large, high-rise, or complex building project, you are required to complete the following activities: 
Activity 1: Apply structural principles to planning a large, high-rise, or complex building project. 
Activity 2: Coordinate and manage the site assessment and job set-up for a large, high-rise, or complex building project
Activity 3: Coordinate and manage the construction of footing systems for a large, high-rise, or complex building project.
Activity 4: Coordinate and manage structural elements of the construction process for a large, high-rise or complex building
Activity 5: Analyse and plan for the structural integrity of a large, high-rise or complex building.


Instructions for trainer/assessor: 
The workplace must be:
An actual workplace
Note: If the candidate is unable to provide an actual workplace, then they will be required to advise the trainer/assessor so that they can organise a close simulation of the workplace environment which replicates construction workplace conditions, materials, activities, responsibilities and procedures.
The structure must be a large, high-rise or complex building.
The worksite must meet the requirements given in the ‘Simulated workplace environment requirements’ section given below. 
All activities for Assessment Task 2 should be conducted in the workplace (under the supervision of a qualified person, as necessary) and that the trainer/assessor should be contacted if this cannot be achieved.
Instructions for the student: 
The student will be required to bring all necessary PPEs required to complete this activity.
The student must follow the instructions provided by the Supervisor. 
The student must complete the activities specified. 


Simulated workplace environment requirements 
The trainer/assessor or training organisation is required to provide a workplace or a close simulation of the workplace environment to replicate construction workplace conditions and standards, materials, activities, responsibilities, procedures, safety requirements and environmental considerations to each student. 
Further, the training organisation must ensure the construction site must meet the requirements given below.
The structure must be a large, high-rise or complex building.
The training organisation must assign a Supervisor to each student or take on the role of Supervisor.
The training organisation must ensure that the student has access to the following: 
Computers 
Internet 
MS Word 
MS PowerPoint
Printer
WHS legislation and regulations
Model WHS Act (Provide along with this assessment task) 
Model WHS Regulations (Provide along with this assessment task) 
Current building and construction codes and standards
https://www.abcb.gov.au/ 
https://ncc.abcb.gov.au/editions/2019-a1/ncc-2019-volume-one-amendment-1/contents-and-introduction/introduction-ncc-volume 
https://ncc.abcb.gov.au/editions/2019-a1/ncc-2019-volume-two-amendment-1/contents-and-introduction/copyright-and-licence 
https://ncc.abcb.gov.au/editions/2019-a1/ncc-2019-volume-three-amendment-1/contents-and-introduction/introduction-ncc 
NCC Volume 1 – Volume 3 (Provided along with this assessment) 
Organisational quality policies and procedures 
Construction working drawings and specifications
Project plans and design brief. 
Material manufacturer’s specifications
Environmental requirements and sustainability principles
manufacturer’s materials and product specifications and installation instructions for building materials in the project specifications.
The worksite must have realistic tasks or simulated tasks, relevant specifications and work instructions, standard work practices, safety requirements and environmental constraints.
The site and its surroundings are accessible and clear of hazards, so far as reasonably practicable.
The site must have realistic workplace conditions, standards, materials, activities, responsibilities, procedures, safety requirements, and environmental considerations.
An experienced employee is available to provide adequate guidance and supervision to less experienced employees.
The students have the clothing and footwear required. In addition, the clothing and footwear are in good condition and suitable for the task.


Workplace Scenario
You are working as a project manager in a construction company. Your organisation has received a project to construct a large and complex building. 
As a project manager, you must ensure the structural integrity of materials and building and construction work, so that site safety and quality control measures are maintained during residential and commercial projects. This includes:
Apply structural principles to planning a large, high-rise, or complex building project. 
Coordinate and manage the site assessment and job set-up for a large, high-rise, or complex building project
Coordinate and manage the construction of footing systems for a large, high-rise, or complex building project.
Coordinate and manage structural elements of the construction process for a large, high-rise or complex building
Analyse and plan for the structural integrity of a large, high-rise or complex building.
Task requirements: 
For a large, high-rise or complex building, you are required to:
Coordinate professional input for assessing the structural integrity of large and complex buildings
Select, position and size all structural members that comprise fixed or temporary building structures.
Analyse the structural impact of design decisions clearly.
Use performance-related design principles
Identify common faults and problems, as well as the actions required to correct such faults.
You will be required to demonstrate your skills and knowledge in the following areas:
Determine the fundamental structural principles that apply to the construction of large, high-rise, and complex structures.
Identify, analyse, and apply structural element performance characteristics.
Apply the performance of materials in the building plan to the construction work planning.
Implement processes to assess soil stability and the site's ability to support construction loads.
Identify and apply retaining wall requirements to the planning process in collaboration with related industry professionals.
Analyse and apply structural function and temporary structural element requirements to the planning process.
Following a thorough assessment of the site, coordinate the building's layout in accordance with documented building plans.
Examine the structural performance of the footings specified in the building plan for compliance with applicable codes and industry construction structural principles.
Lay footings as specified in the building plan and ensure compliance with industry standards and construction principles.
Plan, execute, and monitor damp coursing, termite barriers, and other relevant techniques in accordance with codes, standards, and industry practice.
In project planning, identify and analyse technical construction principles and performance characteristics of construction materials.
Identify, implement, and test processes for the construction of all structural elements to ensure they meet manufacturer specifications as well as relevant Australian Standards and codes.
Identify and implement building plans and relevant standards to ensure adequate allowances have been made for the installation of plumbing, electrical conduits, and other services.
Consult with relevant industry professionals for advice on the structural integrity of proposed structures.
Analyse the building's structural requirements and loads.
Analyse the effects of force and motion on structural elements.
Analyse the properties and behaviours of structural materials.
Analyse the section properties of structural elements using industry standard formulas and performance comparisons.
Using standard industry techniques, evaluate the performance characteristics of columns.
Examine the methods used for stress distribution in structural connections.
Examine the effect of various loads on the structure of the building.
Take into account the design impact of high-performance structural elements. 
The student is required to work with a suitably qualified Supervisor/Observer to complete all tasks/activities. The Supervisor/Observer will then be required to complete any relevant notes/feedback on what they had observed and sign and date each template for all tasks/activities completed.
Roles and responsibilities (Supervisor): 
The Supervisor must: 
Ensure that the student is clear about the task requirements.
Supervise the student performing the task. 
Complete the observer area of the template provided after each activity.


Task:
This assessment task requires the student to apply structural principles to constructing a large, high-rise or complex building to ensure the structural integrity of materials and building and construction work so that site safety and quality control measures are maintained during residential or commercial project. This includes:
Coordinating professional input for assessing the structural integrity of large and complex buildings
Selecting, positioning and sizing all structural members that comprise fixed or temporary building structures.
Analysing the structural impact of design decisions clearly.
Using performance-related design principles
Identifying common faults and problems, as well as the actions required to correct such faults.
This assessment task is to be completed for a large, high-rise or complex building.
Note: The above specifications for the building are compulsory to meet the requirements of the National Construction Code (NCC).
During the completion of this assessment task, you will be required to coordinate with and gather the input of a range of skilled professionals, including architects and engineers. 
To apply structural design principles to the construction planning for a large, high-rise, or complex building project, you are required to complete the following activities: 
Activity 1: Apply structural principles to planning a large, high-rise, or complex building project. 
Activity 2: Coordinate and manage the site assessment and job set-up for a large, high-rise, or complex building project
Activity 3: Coordinate and manage the construction of footing systems for a large, high-rise, or complex building project.
Activity 4: Coordinate and manage structural elements of the construction process for a large, high-rise or complex building
Activity 5: Analyse and plan for the structural integrity of a large, high-rise or complex building.


Activity 1: Apply structural principles to planning a large, high-rise, or complex building project.
This activity requires you to apply structural principles to planning a large, high-rise, or complex building project assigned.
To complete this activity, you are required to: 
Complete the steps given in the ‘Checklist 1’ provided. 
Access and interpret NCC codes and relevant Australian Standards referenced in the NCC. 
Complete Template 1. 
While completing each step, you must place a tick mark against each step given in the checklist once completed.
Instructions for trainer/assessor:	The student should have access to the following in the workplace (Note: Speak to your trainer/assessor if you don’t have access to the below resources): 	Project plans and specifications. 	Material specifications 	NCC Vol 1- Vol 3 (Provided along with this assessment)	Model WHS Law and regulations (Provided along with this assessment)	Environmental requirements and sustainability principles	Manufacturer’s materials and product specifications and installation instructions for building materials in the project specifications	Project plans, design brief, working drawings and specifications.
Instructions for the student:	The student must: 	Determine the fundamental structural principles that apply to the construction of the building.	Identify, analyse, and apply structural element performance characteristics.	Apply the performance of building materials in the building plan.
After completing this task, submit the following to your assessor:	A completed Checklist and Template 1, verfified by your Workplace observer	Copies of the construction project documents you sourced from the client organisation

 

Checklist 1: Apply structural principles to planning a large, high-rise, or complex building project.
Steps	Tick mark, once completed
Step 1: Determine the fundamental structural principles that apply to the construction of the building, including the following and document using Template 1.	dead and live load calculations and characteristics	impact of wind, snow, groundwater, earthquake, liquid pressure, rainwater and earth pressure actions	impact of time-dependent effects, including creep and shrinkage	impact of thermal effects	structural resistance of materials	fire resistance of materials	structural resistance of forms of construction.	
Step 2: Identify, analyse, and apply structural element performance characteristics.	Identify structural elements from the building plan and document using Template 1. 	Analyse the performance characteristics of structural elements, including slabs, floors, beams, columns and retaining walls and document the analysis using Template 1. 	Apply performance characteristics of structural elements, including slabs, floors, beams, columns and retaining walls, to the construction work's planning and document the application process using Template 1.	
Step 3: Apply the performance of the following materials in the building plan to the construction work planning and document using Template 1.	masonry	concrete, including reinforced and pre-stressed concrete	steel, including cold-formed steel	composite steel and concrete	aluminium.	



Template 1: Structural principles that apply to planning a large, high-rise, or complex building project.
Structural integrity of the construction project (500-600 words)
Fundamental structural principles that apply to the construction of the building, 	dead and live load calculations and characteristics	impact of wind, snow, groundwater, earthquake, liquid pressure, rainwater and earth pressure actions	impact of time-dependent effects, including creep and shrinkage	impact of thermal effects	structural resistance of materials	fire resistance of materials	structural resistance of forms of construction.	
Structural elements from the building plan 	
Performance characteristics of structural elements, including slabs, floors, beams, columns and retaining walls	
Application process	
Performance of the following materials in the building plan.	masonry	concrete, including reinforced and pre-stressed concrete	steel, including cold-formed steel	composite steel and concrete	aluminium.	
Observer comments:
Observer Sign off: 		Date:




Performance Criteria/Performance Checklist: Activity 1 
This task must address the following performance criteria/ performance checklist. 
To be assessed as satisfactory (S) in this assessment task, the participant needs to demonstrate competency in the following critical aspects of evidence	S	N/S	Trainer/Assessor to complete	(Comment and feedback to students)
Determined the fundamental structural principles that applied to the construction of the building, including the following and document using Template 1.	dead and live loaded calculations and characteristics	impact of wind, snow, groundwater, earthquake, liquid pressure, rainwater and earth pressure actions	impact of time-dependent effects, included creep and shrinkage	impact of thermal effects	structural resistance of materials	fire resistance of materials	structural resistance of forms of construction.			
Identified, analysed, and applied structural element performance characteristics.	Identified structural elements from the building plan and documented using Template 1. 	Analysed the performance characteristics of structural elements, including slabs, floors, beams, columns and retaining walls and documented the analysis using Template 1. 	Applied performance characteristics of structural elements, including slabs, floors, beams, columns and retaining walls, to the construction work's planning and documented the application process using Template 1.			
Applied the performance of the following materials in the building plan to the construction work planning and documented using Template 1.	masonry	concrete, including reinforced and pre-stressed concrete	steel, including cold-formed steel	composite steel and concrete	aluminium.			

 	The student’s performance was:	Not satisfactory	Satisfactory
Feedback to student:			
Student signature	 
Trainer/Assessor signature	 



Activity 2: Coordinate and manage the site assessment and job set-up for a large, high-rise, or complex building project
This activity requires you to coordinate and manage the site assessment and job set-up for a large, high-rise, or complex building project assigned.
To complete this activity, you are required to: 
Complete the steps given in the ‘Checklist 2’ provided. 
Access and interpret NCC codes and relevant Australian Standards referenced in the NCC. 
Complete Template 2. 
While completing each step, you must place a tick mark against each step given in the checklist once completed.
Instructions for trainer/assessor:	The student should have access to the following in the workplace (Note: Speak to your trainer/assessor if you don’t have access to the below resources): 	Project plans and specifications. 	Material specifications 	NCC Vol 1- Vol 3 (Provided along with this assessment)	Model WHS Law and regulations (Provided along with this assessment)	Environmental requirements and sustainability principles	Manufacturer’s materials and product specifications and installation instructions for building materials in the project specifications	Project plans, design brief, working drawings and specifications.
 Instructions for the student:	The student must: 	Implement processes to assess soil stability and the site's ability to support construction loads.	Identify and apply retaining wall requirements to the planning process in collaboration with related industry professionals.	Analyse and apply structural function and temporary structural element requirements to the planning process.	The student must submit the required test reports to the trainer/assessor via e-mail.
After completing this task, submit the following to your assessor:	A completed Checklist and Template 2,	Copies of any test reports from soil stability and site capacity testing.	Copies of the construction project documents you sourced in completion of this activity.



Checklist 2: Coordinate and manage the site assessment and job set-up for a large, high-rise, or complex building project
Steps	Tick mark, once completed
Step 1: Implement processes to assess soil stability and the site's ability to support construction loads.	Submit the reports of soil stability and site capacity to the trainer/assessor via e-mail. 	Further, provide an explanation of the processes implemented to analyse the stability of soils and capacity of the site to support the construction loads using Template 2	
Step 2: Identify and apply retaining wall requirements to the planning process in collaboration with related industry professionals.	Identify retaining wall requirements for the building project and document using Template 2. 	Apply retaining wall requirements to the construction work's planning and document the application of retaining wall requirements to the construction planning process using Template 2.	
Step 3: Analyse structural function and requirements for temporary structural elements and apply them to the planning process.	Identify the structural function and requirements for the following temporary structural elements and document using Template 2. 	bracing	close sheeting	formwork props	pressure-resistant formwork	scaffolding sole plates	shields	shoring collar sets	soldier sets	ties.	Select, position and size all structural members that form temporary building structures according to the design principles and behaviour of structural members undergoing stress, strain, tension, compression, bending or combined actions and document using Template 2. 	Apply structural function and requirements for temporary structural elements to the construction work's planning and document the application to the construction planning process using Template 2.	



Template 2: Coordinate and manage the site assessment and job set-up for a large, high-rise, or complex building project
Coordinate and manage the site assessment and job set-up for a large, high-rise, or complex building project (400 - 600 words)
Processes to assess soil stability and the site's ability to support construction loads.	
Analyse the stability of soils and capacity of the site to support the construction loads.	
Retaining wall requirements for the building project	
Application process	
Structural function and requirements for the following temporary structural elements,	bracing	close sheeting	formwork props	pressure-resistant formwork	scaffolding sole plates	shields	shoring collar sets	soldier sets	ties.	
Design principles and behaviour of structural members undergoing stress, strain, tension, compression, bending or combined actions	
Application process	
Observer comments:
Observer Sign off: 		Date:



Performance Criteria/Performance Checklist: Activity 2
This task must address the following performance criteria/ performance checklist. 
To be assessed as satisfactory (S) in this assessment task, the participant needs to demonstrate competency in the following critical aspects of evidence	S	N/S	Trainer/Assessor to complete	(Comment and feedback to students)
Implemented processes to assessed soil stability and the site's ability to support construction loads.	Submitted the reports of soil stability and site capacity to the trainer/assessor via e-mail. 	Further, provided an explanation of the processes implemented to analysed the stability of soils and capacity of the site to supported the construction loads using Template 2.			
Identified and applied retained wall requirements to the planning process in collaboration with related industry professionals.	Identified retained wall requirements for the building project and documented using Template 2. 	Applied retained wall requirements to the construction work's planning and documented the application of retained wall requirements to the construction planning process using Template 2. 			
Analysed structural function and requirements for temporary structural elements and applied them to the planning process.	Identified the structural function and requirements for the following temporary structural elements and documented using Template 2. 	bracing	close sheeting	formwork props	pressure-resistant formwork	scaffolding sole plates	shields	shoring collar sets	soldier sets	ties.	Selected, positioned and sized all structural members that form temporary building structures according to the designed principles and behaviour of structural members undergoing stress, strain, tension, compression, bending or combined actions and documented using Template 2. 	Applied structural function and requirements for temporary structural elements to the construction work's planning and documented the application to the construction planning process using Template 2.			

 	The student’s performance was:	Not satisfactory	Satisfactory
Feedback to student:		
Student signature	 
Trainer/Assessor signature	 



Activity 3: Coordinate and manage the construction of footing systems for a large, high-rise, or complex building project.
This activity requires you to coordinate and manage the construction of footing systems for a large, high-rise, or complex building project assigned.
To complete this activity, you are required to: 
Complete the steps given in the ‘Checklist 3’ provided. 
Access and interpret NCC codes and relevant Australian Standards referenced in the NCC. 
Complete Template 3. 
While completing each step, you must place a tick mark against each step given in the checklist once completed.
Instructions for trainer/assessor:	The student should have access to the following in the workplace (Note: Speak to your trainer/assessor if you don’t have access to the below resources): 	Project plans and specifications. 	Material specifications 	NCC Vol 1- Vol 3 (Provided along with this assessment)	Model WHS Law and regulations (Provided along with this assessment)	Environmental requirements and sustainability principles	Manufacturer’s materials and product specifications and installation instructions for building materials in the project specifications	Project plans, design brief, working drawings and specifications.
Instructions for the student:	The student must: 	Following a thorough assessment of the site, coordinate the building's layout in accordance with documented building plans.	Examine the structural performance of the footings specified in the building plan for compliance with applicable codes and industry construction structural principles.	Lay footings as specified in the building plan and ensure compliance with industry standards and construction principles.	Plan, execute and monitor damp coursing, termite barriers, and other relevant techniques in accordance with codes, standards, and industry practice.
After completing this task, submit the following to your assessor:	A completed Checklist and Template 3,	Copies of any emails/notes to support site assessment and co-ordinating setting-out of the building site.	Copies of the construction project documents you sourced in completion of this activity.	Any photographic evidence to show the candidate’s involvement in co-ordinating the laying of footings, damp coursing and termite barriers etc.



Checklist 3: Coordinate and manage the construction of footing systems for a large, high-rise, or complex building project.
Steps	Tick mark, once completed
Step 1: Following a thorough assessment of the site, coordinate the building's layout in accordance with documented building plans.	Further, document the following using Template 3. 	Steps implemented to conduct a thorough assessment of the site. 	Steps implemented to coordinate the building's layout in accordance with documented building plans. 	
Step 2: Examine the structural performance of the footings specified in the building plan for compliance with applicable codes and industry construction structural principles.	Further, document the following using Template 3. 	Outcomes of the structural performance of the footings specified in the building plan. 	Codes and industry construction structural principles against which the compliance was checked.	Existing compliance with codes and industry construction structural principles. 	
Step 3: Lay footings as specified in the building plan and ensure compliance with industry standards and construction principles.	Further, document the following using Template 3. 	Industry standards and construction principles against which the compliance was checked.	Checks conducted while laying footings to ensure compliance with industry standards and construction principles. 	
Step 4: Plan, execute and monitor damp coursing, termite barriers, and other relevant techniques in accordance with codes, standards, and industry practice.	Instructions: 	Plan the damp coursing, termite barriers, and other relevant techniques for the building based on NCC codes, Australian Standards and industry practice and document using Template 3.	Implement and check damp coursing and the provision of termite barriers and other relevant techniques. Further, document the following: 	Codes, standards and industry practice applied 	Checks conducted to ensure compliance with NCC codes, Australian Standards and industry practice. 	



Template 3: Coordinate and manage the construction of footing systems for a large, high-rise, or complex building project.
Coordinate and manage the construction of footing systems for a large, high-rise, or complex building project (400-600 words)
Steps implemented to conduct a thorough assessment of the site.	
Steps implemented to coordinate the building's layout in accordance with documented building plans.	
Outcomes of the structural performance of the footings.	
Codes and industry construction structural principles.	
Existing compliance with codes and industry construction structural principles.	
Industry standards and construction principles.	
Checks conducted while laying footings.	
Damp coursing, termite barriers, and other relevant techniques for the building based on NCC codes, Australian Standards and industry practice	
Codes, standards and industry practice applied 	
Checks conducted to ensure compliance with NCC codes, Australian Standards and industry practice.	
Observer comments:
Observer Sign off: 		Date:



Performance Criteria/Performance Checklist: Activity 3
This task must address the following performance criteria/ performance checklist. 
To be assessed as satisfactory (S) in this assessment task, the participant needs to demonstrate competency in the following critical aspects of evidence	S	N/S	Trainer/Assessor to complete	(Comment and feedback to students)
Followed a thorough assessment of the site, coordinated the building's layout in accordance with documented building plans.	Further, documented the following using Template 3. 	Steps implemented to conducted a thorough assessment of the site. 	Steps implemented to coordinated the building's layout in accordance with documented building plans.			
Examined the structural performance of the footings specified in the building plan for compliance with applicable codes and industry construction structural principles.	Further, documented the following using Template 3. 	Outcomes of the structural performance of the footings specified in the building plan. 	Codes and industry construction structural principles against which the compliance was checked.	Existing compliance with codes and industry construction structural principles. 			
Laid footings as specified in the building plan and ensured compliance with industry standards and construction principles.	Further, documented the following using Template 3. 	Industry standards and construction principles against which the compliance was checked.	Checks conducted whiled laid footings to ensured compliance with industry standards and construction principles.			
Planned, executed and monitored damp coursing, termite barriers, and other relevant techniques in accordance with codes, standards, and industry practice.	Instructions: 	Planned the damp coursing, termite barriers, and other relevant techniques for the building based on NCC codes, Australian Standards and industry practice and documented using Template 3.	Implemented and checked damp coursing and the provision of termite barriers and other relevant techniques. Further, documented the following: 	Codes, standards and industry practice applied.	Checks conducted to ensured compliance with NCC codes, Australian Standards and industry practice.			

 	The student’s performance was:	Not satisfactory	Satisfactory
Feedback to student:		
Student signature	 
Trainer/Assessor signature	 



Activity 4: Coordinate and manage structural elements of the construction process for a large, high-rise or complex building
This activity requires you to coordinate and manage the structural elements of the construction process for a building project assigned.
To complete this activity, you are required to: 
Complete the steps given in the ‘Checklist 4’ provided. 
Access and interpret NCC codes and relevant Australian Standards referenced in the NCC. 
Complete Template 4. 
While completing each step, you must place a tick mark against each step given in the checklist once completed.
Instructions for trainer/assessor:	The student should have access to the following in the workplace (Note: Speak to your trainer/assessor if you don’t have access to the below resources): 	Project plans and specifications. 	Material specifications 	NCC Vol 1- Vol 3 (Provided along with this assessment)	Model WHS Law and regulations (Provided along with this assessment)	Environmental requirements and sustainability principles	Manufacturer’s materials and product specifications and installation instructions for building materials in the project specifications	Project plans, design brief, working drawings and specifications.
Instructions for the student:	The student must: 	Identify and analyse technical construction principles and performance characteristics of construction materials.	Identify, implement, and test processes for the construction of all structural elements to ensure they meet manufacturer specifications as well as relevant Australian Standards and codes.	Identify and implement building plans and relevant standards to ensure adequate allowances have been made for the installation of plumbing, electrical conduits, and other services.
After completing this task, submit the following to your assessor:	A completed Checklist and Template 4,	Copies of any emails/notes to co-ordinating and managing the structural elements of the construction process.	Copies of the construction project documents you sourced in completion of this activity.



Checklist 4: Coordinate and manage structural elements of the construction process for a large, high-rise or complex building
Steps	Tick mark, once completed
Step 1: In project planning, identify and analyse construction materials' technical construction principles and performance characteristics. 	Identify construction materials from project material specifications and document using Template 4. 	Identify technical construction principles and performance characteristics of construction materials and document using Template 4.	Analyse technical construction principles and performance characteristics of construction materials for compliance with NCC codes and Australian standards and document the outcomes of assessment using Template 4.  	
Step 2: Identify, implement, and check processes for the construction of all structural elements to ensure they meet manufacturer specifications as well as relevant Australian Standards and codes.	Further, document the following using Template 4. 	Processes for construction of all structural elements identified and implemented. 	Manufacturer specifications, Australian Standards and codes against which the processes for the construction of all structural elements were checked. 	Outcomes of checks conducted. 	
Step 3: Identify and implement building plans and relevant standards to ensure adequate allowances have been made for the installation of plumbing, electrical conduits, and other services.	Further, document the following using Template 4. 	Building plans and relevant standards identified and implemented. 	Steps implemented to ensure adequate allowances have been made for the installation of plumbing, electrical conduits, and other services. 	



Template 4: Coordinate and manage structural elements of the construction process for a large, high-rise or complex building
Coordinate and manage structural elements of the construction process for a large, high-rise or complex building (400-600 words)
Construction materials from project material specifications 	
Technical construction principles and performance characteristics of construction material	
Analyse technical construction principles and performance characteristics of construction materials for compliance with NCC codes and Australian standards	
Processes for construction of all structural elements	
Manufacturer specifications, Australian Standards and codes against which the processes for the construction of all structural elements were checked.	
Outcomes of checks conducted.	
Building plans and relevant standards identified and implemented.	
Steps implemented to ensure adequate allowances have been made for the installation of plumbing, electrical conduits, and other services.	
Observer comments:
Observer Sign off: 		Date:



Performance Criteria/Performance Checklist: Activity 4
This task must address the following performance criteria/ performance checklist. 
To be assessed as satisfactory (S) in this assessment task, the participant needs to demonstrate competency in the following critical aspects of evidence	S	N/S	Trainer/Assessor to complete	(Comment and feedback to students)
In project planning, identified and analysed construction materials' technical construction principles and performance characteristics. 	Identified construction materials from project material specifications and documented using Template 4. 	Identified technical construction principles and performance characteristics of construction materials and documented using Template 4.	Analysed technical construction principles and performance characteristics of construction materials for compliance with NCC codes and Australian standards and documented the outcomes of assessment using Template 4.  			
Identified, implemented, and checked processes for the construction of all structural elements to ensured they meet manufacturer specifications as well as relevant Australian Standards and codes.	Processes for construction of all structural elements identified and implemented. 	Manufacturer specifications, Australian Standards and codes against which the processes for the construction of all structural elements were checked. 	Outcomes of checks conducted.			
Identified and implemented building plans and relevant standards to ensured adequate allowances have been made for the installation of plumbing, electrical conduits, and other services.	Building plans and relevant standards identified and implemented. 	Steps implemented to ensured adequate allowances have been made for the installation of plumbing, electrical conduits, and other services.			

 	The student’s performance was:	Not satisfactory	Satisfactory
Feedback to student:			
Student signature	 
Trainer/Assessor signature	 



Activity 5: Analyse and plan for the structural integrity of a large, high-rise or complex building.
This activity requires you to analyse and plan for the structural integrity of the building project assigned.
To complete this activity, you are required to: 
Complete the steps given in the ‘Checklist 5’ provided. 
Access and interpret NCC codes and relevant Australian Standards referenced in the NCC. 
Complete Template 5. 
While completing each step, you must place a tick mark against each step given in the checklist once completed.
Instructions for trainer/assessor:	The student should have access to the following in the workplace (Note: Speak to your trainer/assessor if you don’t have access to the below resources): 	Project plans and specifications. 	Material specifications 	NCC Vol 1- Vol 3 (Provided along with this assessment)	Model WHS Law and regulations (Provided along with this assessment)	Environmental requirements and sustainability principles	Manufacturer’s materials and product specifications and installation instructions for building materials in the project specifications	Project plans, design brief, working drawings and specifications.
 Instructions for the student:	The student must: 	Consult with relevant industry professionals for advice on the structural integrity of proposed structures.	Analyse the building's structural requirements and loads.	Analyse the effects of force and motion on structural elements.	Analyse the properties and behaviours of structural materials.	Analyse the section properties of structural elements using industry-standard formulas and performance comparisons.	Using standard industry techniques, evaluate the performance characteristics of columns.	Examine the methods used for stress distribution in structural connections.	Examine the effect of various loads on the structure of the building.	Take into account the design impact of high-performance structural elements.
After completing this task, submit the following to your assessor:	A completed Checklist and Template 5,	Copies of any emails/notes to evidence that consultation with industry professionals (e.g. architects, engineers etc).	Copies of the construction project documents you sourced in completion of this activity.



Checklist 5: Analyse and plan for the structural integrity of a large, high-rise or complex building.
Steps	Tick mark, once completed
Step 1: Consult with relevant industry professionals for advice on the structural integrity of proposed structures.	Consult with industry professionals, including architects and engineers. 	Gather and document advice on the structural integrity of proposed structures using Template 5.	
Step 2: Analyse the building's structural requirements and loads, including the following and document using Template 5.	aesthetics	economy	equilibrium	functionality	stability	strength. 	
Step 3: Analyse the effects of force and motion on structural elements.	Conduct an analysis of the effects of force and movements on structural elements. 	Document the outcomes of analysis using Template 5. 	
Step 4: Analyse the properties and behaviours of structural materials.	Conduct an analysis of the properties and behaviours of structural materials to be used in building construction, including the following: 	effect of force on materials in tension, compression, stress, strain and elasticity	structural properties of common materials.	Document the outcomes of analysis using Template 5. 	
Step 5: Analyse the section properties of structural elements using industry-standard formulas and performance comparisons.	Conduct an analysis of the section properties of structural elements using industry-standard formulas and performance comparisons. 	Further, document the following using Template 5. 	Standard formulas used to analyse the section properties of structural elements	Section properties of structural elements along with performance comparisons 	
Step 6: Using standard industry techniques, evaluate the following performance characteristics of columns and document using Template 5.	bending behaviour and performance of loaded support beams	eccentric and axial load effect	load spanning elements for bending moments, shear forces, deflection and torsion	effect of connections	effect of slab behaviour in relation to spans and stress distribution	effect of slenderness ratio.	
Step 7: Examine the methods used for stress distribution in structural connections.	Conduct an analysis of the methods used for stress distribution in structural connections. 	Document the outcomes of analysis using Template 5. 	
Step 8: Examine the structural impact of the following loads on the structure of the building and document using Template 5.	dead load	earthquake load	live load	wind load.	
Step 9: Take into account the design impact of high-performance structural elements.	Consider the design impact of high-performance structural elements.	Identify typical faults and problems and document using Template 5. 	Determine the action required to rectify such faults and document using Template 5.	



Template 5: Implement strategy to manage construction compliance.
Implement strategy to manage construction compliance (800-1000 words)
Advice on the structural integrity of proposed structures.	
Consult with industry professionals, including architects and engineers.	Note: The candidate must provide email/notes evidence that some consultation with industry professionals has occurred.	
Building's structural requirements and loads, including,	aesthetics	economy	equilibrium	functionality	stability	strength.	
Effects of force and movements on structural elements.	
Properties and behaviours of structural materials to be used in building construction, including the following: 	effect of force on materials in tension, compression, stress, strain and elasticity	structural properties of common materials.	
Analysis of the section properties of structural elements using industry-standard formulas and performance comparisons.	
Standard formulas used to analyse the section properties of structural elements	
Section properties of structural elements along with performance comparisons	
Standard industry techniques to evaluate the following performance characteristics of columns.	bending behaviour and performance of loaded support beams	eccentric and axial load effect	load spanning elements for bending moments, shear forces, deflection and torsion	effect of connections	effect of slab behaviour in relation to spans and stress distribution	effect of slenderness ratio.	
Methods used for stress distribution in structural connections.	
Structural impact of the following loads on the structure of the building and document using Template 5.	dead load	earthquake load	live load	wind load.	
Design impact of high-performance structural elements.	
Typical faults and problems	
Action required to rectify such faults	
Observer comments:
Observer Sign off: 		Date:



Performance Criteria/Performance Checklist: Activity 5
This task must address the following performance criteria/ performance checklist. 
To be assessed as satisfactory (S) in this assessment task, the participant needs to demonstrate competency in the following critical aspects of evidence	S	N/S	Trainer/Assessor to complete	(Comment and feedback to students)
Consulted with relevant industry professionals for advice on the structural integrity of proposed structures.	Consulted with industry professionals, including architects and engineers. 	Gathered and documented advice on the structural integrity of proposed structures using Template 5.			
Analysed the building's structural requirements and loads, including the following and document using Template 5.	aesthetics	economy	equilibrium	functionality	stability	strength.			
Analysed the effects of force and motion on structural elements.	Conducted an analysis of the effects of force and movements on structural elements. 	Documented the outcomes of analysis using Template 5.			
Analysed the properties and behaviours of structural materials.	Conducted an analysis of the properties and behaviours of structural materials to be used in building construction, including the following: 	effect of force on materials in tension, compression, stress, strain and elasticity	structural properties of common materials.	Documented the outcomes of analysis using Template 5. 			
Analysed the section properties of structural elements using industry-standard formulas and performance comparisons.	Conducted an analysis of the section properties of structural elements using industry-standard formulas and performance comparisons. 	Further, documented the following using Template 5. 	Standard formulas used to analysed the section properties of structural elements	Section properties of structural elements along with performance comparisons.			
Using standard industry techniques, evaluated the following performance characteristics of columns and document using Template 5.	bending behaviour and performance of loaded support beams	eccentric and axial load effect	load spanning elements for bending moments, shear forces, deflection and torsion	effect of connections	effect of slab behaviour in relation to spans and stress distribution	effect of slenderness ratio.			
Examined the methods used for stress distribution in structural connections.	Conducted an analysis of the methods used for stress distribution in structural connections. 	Documented the outcomes of analysis using Template 5.			
Examined the structural impact of the following loads on the structure of the building and documented using Template 5.	dead load	earthquake load	live load	wind load.			
Took into account the designed impact of high-performance structural elements.	Considered the designed impact of high-performance structural elements.	Identified typical faults and problems and documented using Template 5. 	Determined the action required to rectify such faults and document using Template 5.			

 	The student’s performance was:	Not satisfactory	Satisfactory
Feedback to student:		
Student signature	 
Trainer/Assessor signature	 




Appendix A: Reasonable Adjustments
	Write (task name and number) where reasonable adjustments have been applied: 


	






	Reasonable Adjustments 


	· Students with carer responsibilities, cultural or religious obligations, English as an additional language, disability etc. can request for reasonable adjustments. 
· Please note, academic standards of the unit/course will not be lowered to accommodate the needs of any student, but there is a requirement to be flexible about the way in which it is delivered or assessed. 
· The Disability Standards for Education requires institutions to take reasonable steps to enable the student with a disability to participate in education on the same basis as a student without a disability. 
· The trainer/assessor must complete the section below “Reasonable Adjustment Strategies Matrix” to ensure the explanation and correct strategy have been recorded and implemented. 
· The trainer/assessor must notify the administration/compliance and quality assurance department for any reasonable adjustments made. 
· All evidence and supplementary documentation must be submitted with the assessment pack to the administration/compliance and quality assurance department.


	Reasonable Adjustment Strategies Matrix (Trainer/Assessor to complete)


	Category
	Possible Issue
	Reasonable Adjustment Strategy 
(select as applicable)

	 LLN
	 Speaking
 Reading
 Writing
 Confidence
	 Verbal assessment 
 Presentations 
 Demonstration of a skill 
 Use of diagrams 
 Use of supporting documents such as wordlists

	 Non-English Speaking Background 
	 Speaking
 Reading
 Writing
 Cultural background
 Confidence
	 Discuss with the student and supervisor (if applicable) whether language, literacy and numeracy are likely to impact on the assessment process
 Use methods that do not require a higher level of language or literacy than is required to perform the job role
 Use short sentences that do not contain large amounts of information
 Clarify information by rephrasing, confirm understanding 
 Read any printed information to the student
 Use graphics, pictures and colour coding instead of, or to support, text
 Offer to write down, or have someone else write, oral responses given by the student
 Ensure that the time available to complete the assessment, while meeting enterprise requirements, takes account of the student’s needs

	 Indigenous
	 Knowledge and understanding
 Flexibility
 Services
 Inappropriate training and assessment
	 Culturally appropriate training
 Explore understanding of concepts and practical application through oral assessment
 Flexible delivery 
 Using group rather than individual assessments 
 Assessment through completion of practical tasks in the field after demonstration of skills and knowledge. 

	 Age
	 Educational background
 Limited study skills 
	 Make sure font size is not too small
 Trainer/Assessor should refer to the student’s experience
 Ensure that the time available to complete the assessment takes account of the student’s needs
 Provision of information or course materials in an accessible format. 
 Changes in teaching practices, e.g. wearing an FM microphone to enable a student to hear lectures
 Supply of specialised equipment or services, e.g. a note-taker for a student who cannot write
 Changes in lecture schedules and arrangements, e.g. relocating classes to an accessible venue
 Changes to course design, e.g. substituting an assessment task
 Modifications to the physical environment, e.g. installing lever taps, building ramps, installing a lift

	 Educational background
	 Reading
 Writing
 Numeracy
 Limited study skills and/or learning strategies
	 Discuss with the Student previous learning experience
 Ensure learning and assessment methods meet the student’s individual need

	 Disability
	 Speaking
 Reading
 Writing
 Numeracy
 Limited study skills and/or learning strategies
	 Identify the issues
 Create a climate of support
 Ensure access to support that the student has agreed to
 Appropriately structure the assessment
 Provide information or course materials in an accessible format, e.g.  a textbook in braille
 Changes in teaching practices, e.g. wearing an FM microphone to enable a student to hear lectures
 Supply of specialised equipment or services, e.g. a note-taker for a student who cannot write
 Changes in lecture schedules and arrangements, e.g. relocating classes to an accessible venue
 Changes to course design, e.g. substituting an assessment task
 Modifications to the physical environment, e.g. installing lever taps, building ramps, installing a lift



	Explanation of reasonable adjustments strategy used


	



	Trainer/Assessor Name 
	

	Trainer/Assessor Declaration
	
I declare that I have attached all relevant evidence to provide reasonable adjustment. The training package guidelines and criteria have not been compromised in the process of providing reasonable adjustment to the student. I declare that I have conducted a fair, valid, reliable, and flexible assessment.  I have provided explanation of reasonable adjustments strategy used, as required. 


	Trainer/Assessor Signature
	

	Date
	



Student Pack
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Appendix B: Third-Party Verification Log
	Third-Party Verification Log
Instructions for the Assessor:
You are required to contact all third-party personnel involved in the candidate’s assessment to verify the candidate’s performance and evidence submissions and to confirm with them whether the candidate’s evidence submissions are true and accurate.
Complete this Third-Party Verification Log to document your completion of this process. When completing this log, provide all of the following required information for each third-party personnel:
· Name of third-party personnel contacted
· Relevant qualifications and/or experience of Third-party personnel contacted
· Role in the candidate’s assessment (e.g. workplace supervisor, observer, or candidate)
· Contact details (phone number or email address)
· Date contacted
You must also confirm that third-party personnel have verified the candidate’s evidence submissions are true and accurate.



Contact No.1
	Name and job title of Third-party Contacted
	     

	Relevant Qualifications/experience of Third-party
	     

	Role in the Candidate’s Assessment
	Contact Details
(Phone number or email address)
	Date contacted
	Third-Party verifies evidence submissions of the candidate are true and accurate?

	     
	     
	     
	Yes      No 
Assessor’s Notes
     




Contact No.2
	Name and job title of Third-party Contacted
	     

	Relevant Qualifications/experience of Third-party
	     

	Role in the Candidate’s Assessment
	Contact Details
(Phone number or email address)
	Date contacted
	Third-Party verifies evidence submissions of the candidate are true and accurate?

	     
	     
	     
	Yes      No 
Assessor’s Notes
     



Contact No.3
	Name and job title of Third-party Contacted
	     

	Relevant Qualifications/experience of Third-party
	     

	Role in the Candidate’s Assessment
	Contact Details
(Phone number or email address)
	Date contacted
	Third-Party verifies evidence submissions of the candidate are true and accurate?

	     
	     
	     
	Yes      No 
Assessor’s Notes
     



	Assessor Declaration
I declare that the information recorded in this Third-Party Verification Log is true and accurate.

	Assessor’s name      
	Assessor’s signature
     

	Date signed      
	


End of Third-Party Verification Log (For the Assessor’s Use Only)
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