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Stage 5 Industrial Technology

Building construction 2
Unit title: Concreting and brick laying
Suggested length: 10 weeks

Students are introduced to the basics of concreting in this unit. In doing so they will be introduced to quantities calculations, batching, mixing, pouring, screeding, floating and edging. They learn about formwork and produce a basic mould to make pavers. Having developed these skills they will move onto site preparation, trenching and footings. They will then learn the basics of bricklaying by building a short straight wall of three or four courses. (The need for garden edges or similar around the school would make this project more meaningful for the students). The concreting tasks are scheduled at this time of year to take advantage of the warmer weather and to avoid the wetter months. It is important that outdoor type PPE is discussed and used, e.g. hats, sunscreen etc. Where walls are to be only temporary, a mixture of sand and lime can be used. It has the same working qualities without binding the bricks permanently, meaning the bricks can be cleaned and reused.
Focus outcomes

A student:

5.1.1
identifies, assesses and manages the risks and OHS issues associated with the use of a range of materials, hand tools, machine tools and processes

5.2.2
identifies, selects and competently uses a range of hand and machine tools, equipment and processes to produce quality practical projects

5.3.2
selects and uses appropriate materials for specific applications

5.4.2
works cooperatively with others in the achievement of common goals.



Resources:

Woodwork room

Hand tools

Trowels, floats, edging tools
Risk assessment sheets

Suitable outdoor space
Appropriate PPE

Computer room



Building and construction: Core module 2

Students learn about:
Students learn to:
Teaching strategies

OHS and Risk Management

· identified hazards in the work environment

· principles of risk management

· clean and hygienic work practices
· safely use hand and power tools, materials, finishes and equipment

· select and use personal protective equipment
Demonstration of correct manual handling of bricks, discussion on correct PPE and lift aides.

Discuss PPE required when working outdoors, e.g. hat, sunscreen and sunglasses.

Complete a risk assessment on this task, brainstorming potential hazards.

Materials

· the properties and applications of materials associated with building and construction


· a range of fixtures and fittings used in building and construction including:

· windows

· doors

· skirtings and architraves

· fascias
· consider the working characteristics of a number of materials commonly used in the building construction industry

· identify window and door types

· compare the merits of fixtures and fittings manufactured from a range of materials, e.g. timber, metal and composites
Demonstrate the batching of concrete. Discuss proportions used for different applications and how this alters its working characteristics. Discuss admixtures, slump tests and strengths.

Equipment, Tools and Machines 

· a range of equipment, hand tools, power tools and machines used in building and construction

· the care and use of a range of hand and power tools
· select, adjust and use hand tools related to the building industry 

· use power tools and machines in the development and production of practical projects 

· care for hand and power tools and understand the importance of proper care and maintenance
Demonstrate and discuss uses and names of tools used in wet trades, e.g. trowel, float, bull float, cement mixer, helicopter, edging tool, wheel barrow, screed.

Discuss cleaning and maintaining concreting tools.

A sketch and outline of the tools used should be placed in the student’s glossary in their DMC folder.

Techniques

· wall frame construction
· interior wall lining

· formwork for concreting

· elementary bricklaying

· set out and construct a simple frame to be fitted with a window incorporating top plate, bottom plate, studs, noggings, header and brace

· fix lining materials to a wall frame

· set out and construct formwork for concrete, eg for pavers, stepping stones, garden border

· erect elementary brickwork
Students to construct formwork for concrete pavers. 350 x 350 x 42 mm. Recycled timber (salvaged from old class projects) can be used.

Demonstrate process of measuring and combining concrete in a wheel barrow. Screed pavers flat then finish with wooden float, steel float or broom finish. Discuss tour of school playgrounds and paths completed during first project, core module 1.

Demonstrate process of levelling, trenching and pouring a strip footing. Demonstrate concrete batching in a cement mixer and brick laying. Students to be organised into groups of 4 to pour footing and erect short low wall. Lay bricks in stretcher bond pattern.



Links to Industry

· industrial/commercial techniques and processes
· alternative historical industrial technologies related to materials used and processes undertaken

· building codes

· the interrelationship between careers and industries in building and construction
· relate commercial building construction techniques to work in the classroom

· describe different careers in the building construction industry and analyse the relationships between them
Tour of school to observe different construction methods and brick bonds and features.

Design

· design principles and processes




· factors that impact on the design of building frames including:

· material choices 

· joining techniques

· structural sizes of members 

· interior and exterior linings 

· window and door shape and position

· material lists and project costing
· apply principles of design in the modification of projects to enhance function and/or aesthetics

· evaluate work practices and relate these to quality of practical projects 

· identify and consider design factors in the modification of projects

· use suitable materials and sections in the development and production of practical projects

· follow material lists to prepare materials

· calculate quantities and costs of materials for projects

· use spreadsheets to assist in the calculation of project costs
Students in their groups to design and calculate the number of whole and half bricks used in each course. 

Place calculations and materials list in DMC folder.

Demonstrate methods of ensuring brick work is level and plumb to maintain quality of finished project.



Workplace Communication Skills 

· architectural drawings and plans

· industry terminology


· report writing (including the preparation of documentation to support the development and production of practical projects)

· read, interpret and sketch simple floor plans and elevations 

· identify elementary architectural symbols 

· identify and recall specialist terms and use them in context

· write reports to document the development of a building construction project identifying the materials, processes and equipment used
Compile a list of industry terminology of tools and processes used in concreting and bricklaying task.

Draw a plan of footing and brick wall using correct architectural conventions.



Societal and Environmental Impact

· the effects building and construction have on society and the physical environment
· recognise the use of renewable resources in the building industry and the impact of these on the environment

· investigate and identify alternate materials in building and construction
Discuss the variety of brick types, patterns and colours available and used in the school.

Building and construction: Core module 2
Term 4

Timing
Practical lessons
Theory lessons
Evidence of achievement

Week 1
Demonstration of correct manual handling techniques.

Demonstrate method of preparing form work for pavers.
Discussion on outdoor PPE and manual handling.

Discuss and brainstorm potential hazards on brick laying and concreting projects. Complete risk assessment task. Discussion on form work, its construction and applications.


Correct manual handling technique demonstrated.

Form work for paver completed: square and flat

Week 2
Demonstration on mixing and finishing concrete.


Students to complete worksheet on batching, proportions, combining, consistency, finishing concrete and admixtures.


Worksheet completed.



Week 3
Students to work in pairs to batch and finish concrete to make paver. Perform slump test with left over concrete, to highlight in discussions the need for different strengths and consistencies.
Complete work sheet on concreting hand tools. Brainstorm different applications for concrete in the building industry.
Pavers poured and with quality surface finish. Student’s discussions show an understanding of tools and applications.

Week 4
Demonstrate removal of paver from form work. Discuss release agents.
Have whole class appraise completed pavers. Class discussion on reasons for successes and failures in paver. Discuss sticking to form work, air gaps, cracks, strength and drying time.


Understanding of faults and causes displayed through questioning.

Week 5
Demonstrate process of simple levelling, trenching and pouring a strip footing.


Compile a list of industry terminology of tools and processes used in concreting and bricklaying task.


Glossary in DMC folder.

Week 6
Demonstrate concrete batching in a cement mixer and brick laying. Reiterate importance of cleaning and maintaining tools.

Demonstrate methods of ensuring brick work is level and plumb to maintain quality of finished project.


Draw a plan of footing and brick wall using correct architectural conventions for materials and construction.
Plan placed in DMC folder.

Correct conventions used.

Week 7
Students to be organised into groups of 4 to pour footing and erect short low wall.

Lay bricks in stretcher bond pattern.


Students in their groups to design and calculate the number of whole and half bricks used in each course. 

Place calculations and materials list in DMC folder.


Calculations completed accurately.

Week 8
Continue brick laying.
Students to complete a PMI grid on the results of their experiences and new skills gained in pouring the footings and laying the bricks.


PMI in DMC folder.

Submit DMC folder for marking. 

Week 9
Complete brick laying.
Tour of school to observe different construction methods and brick bonds and features.


Brick wall straight and plumb.

Students display an understanding of the range of skills and techniques observed.



Week 10
Demolish wall and clean up site to previous or better condition.
Discussion on impact of building projects on the environment.


Surrounding area tidy.
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