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	Lesson 1: Temporary and permanent support methods for deep excavations
	Suggested Teaching Time: 4–5 hours

	Learning Outcome 1: Recognise the methods used to carry out deep excavations and control groundwater on site

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Temporary and permanent support methods for deep excavations
	Present information to learners to give them an understanding of how to use appropriate technical terminology to describe the methods of temporary and permanent supports used to perform deep excavations. Methods of deep excavation include:
· Trench strutting 
· Trench boxes 
· Shoring
Opportunity for applied learning:
· Mind map – ask learners what they think a typical excavation is: depth, size, shape, reasons for excavations, duration. 

· Research task – divide learners into teams and ask them to research various temporary and permanent supports, and then share findings with other group members. 
· Video – showing methods of deep excavations, learners to create questions as knowledge checks.
· Compare – various excavation supports for given scenarios and where they might typically be used.
· Card activity – test learners’ knowledge of temporary and permanent supports. Match information on cards to the correct methods for various situations etc.
	Books

Harris, F – Modern Construction and Ground Engineering Equipment and Methods (Prentice Hall, 1994) ISBN 0582236576
Chudley, R and Greeno, R – Construction Technology, 4th Edition (Prentice Hall, 2005) ISBN 0131286420

Websites

http://goo.gl/ArqRNu

http://goo.gl/eVzqyh
(Suggested videos)




	Lesson 2: Temporary and permanent support methods for deep excavations
	Suggested Teaching Time: 4–5 hours

	Learning Outcome 1: Recognise the methods used to carry out deep excavations and control groundwater on site

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.1
Temporary and permanent support methods for deep excavations
	Present information to learners to give them an understanding of how to use appropriate technical terminology to describe the methods of temporary and permanent supports used to perform deep excavations. Methods of deep excavation include:
· Diaphragm wall 

· Caissons 

· Cofferdams 

· Steel sheet walling

Opportunity for applied learning:

· Compare – various excavation supports for given scenarios and where they might typically be used.

· Skim and scan – present information sheets to learners allowing them to decipher spelling, punctuation and grammar. Learners can identify any mistakes, and which of the following categories they relate to: methods of temporary and permanent supports.
· Drawing equipment – set square, 600 x 300 T-Square, drawing board, clips, pencil, eraser.

· Ask learners to copy drawings of methods of temporary and permanent supports (drawing equipment can be used).
	Books

Harris, F – Modern Construction and Ground Engineering Equipment and Methods (Prentice Hall, 1994) ISBN 0582236576

Chudley, R and Greeno, R – Construction Technology, 4th Edition (Prentice Hall, 2005) ISBN 0131286420

Websites
http://goo.gl/XyrR0I

http://goo.gl/u8Phmn
(Suggested videos)


	Lesson 3: Temporary methods of controlling groundwater
	Suggested Teaching Time: 4–5 hours

	Learning Outcome 1: Recognise the methods used to carry out deep excavations and control groundwater on site

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2
Temporary and permanent methods of controlling groundwater
	Present information to learners giving them an understanding of the appropriate technical terminology used to describe the methods used to eliminate groundwater. Learners must be able to determine the most suitable form of groundwater control techniques for given scenarios.

Temporary methods include:

· De-watering, sumps, pumps, well points. 
· Electro-osmosis, freezing, grouting, compressed air and cut-off trenches.
Opportunity for applied learning:
· Mind map – ask learners what their idea of groundwater is, and where it comes from.

· Research – de-watering, sumps, pumps, well points, electro-osmosis, freezing, grouting, compressed air and cut-off trenches, and looking at what type of work this involves.
· Learners to produce leaflets to identify positive and negative benefits of the different methods of temporary groundwater control techniques.
· Create a table of methods/activities that are used to eliminate groundwater.

	Journals

BRE Digest Building Research Establishment – Building Research Establishment

Building magazine – CMP

Civil Engineering – Institution of Civil Engineering

Websites

www.theihe.org
www.rics.org

www.hse.gov.uk

www.ice.org.uk




	Lesson 4: Permanent methods of controlling groundwater
	Suggested Teaching Time: 4–5 hours

	Learning Outcome 1: Recognise the methods used to carry out deep excavations and control groundwater on site

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 1.2
Temporary and permanent methods of controlling groundwater
	Present information to learners to give them an understanding of the appropriate technical terminology used to describe the methods used to eliminate groundwater. Learners must be able to determine the most suitable form of groundwater control techniques for given scenarios.

Permanent methods include:

· Tanking, SUDS. 
· Land drains, sand drains. 
· Sheet piling and diaphragm walling (and other walling methods). 

Opportunity for applied learning:

· Research SUDS, land drains, sand drains, sheet piling and diaphragm walling, looking at what type of work this involves.
· Learners to produce handouts to identify positive and negative benefits of the different methods of groundwater control techniques and share information with the group.

· Multiple-choice questions on the methods used to eliminate groundwater (learners could create them).

	Journals

BRE Digest Building Research Establishment – Building Research Establishment

Building magazine – CMP

Civil Engineering – Institution of Civil Engineering

Websites

www.theihe.org
www.rics.org

www.hse.gov.uk

www.ice.org.uk




	Lesson 5: Plant and equipment
	Suggested Teaching Time: 4–5 hours

	Learning Outcome 2: Recognise the methods and techniques used in the construction of substructure and external works activities

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.1
Plant and equipment used in substructure and external work construction
	Present information to learners so they understand and can use appropriate technical terminology. Discuss section details to explain the methods and techniques used in civil engineering substructure and external works activities. 
Learners must be aware of the advantages and limitations of the various construction methods available. Plant and equipment could include, but should not be limited to:

· Excavators, scrapers, graders, loaders, piling rigs, cranes. 
· Concrete pumps and batching plants. 
Opportunity for applied learning:
· Debate/discussion – ask learners to discuss in small groups their idea of what they think the various types of plant and equipment are used for.

· Ask learners to compare the advantages and disadvantages of the types of plant and equipment.

· Individually ask learners to research and present items of plant and equipment to the group.
· Ask learners to explain the most suitable form of construction, using scenario or case study situations.
· Gapped questions on substructure and external works activities.


	Books

Harris F, – Modern Construction and Ground Engineering Equipment and Methods (Prentice Hall, 1994) ISBN 0582236576

Chudley, R and Greeno, R – Construction Technology, 4th Edition (Prentice Hall, 2005) ISBN 0131286420

Domore, P D and Illston, J M – Construction Materials: Their Nature and Behaviour (Spon Press, 2001) ISBN 0419258604

Skinner, H D, Charles, J A and Tedd, P – Brownfield Sites; an integrated ground engineering strategy (BRE, 2005) ISBN 9781860818912


	Lesson 6: Substructure and external works activities
	Suggested Teaching Time: 4–5 hours

	Learning Outcome 2: Recognise the methods and techniques used in the construction of substructure and external works activities

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 2.2
Substructure and external works activities
	Present information to learners so they have a fundamental understanding of the methods and techniques used in the following substructure activities:
· Types of foundation (pad, strips, trench fill, raft, piling).
· Drainage (pipe work, concrete culverts, inspection chambers).
· Utilities (services installation, service tunnels, ducts).
· Highway construction (flexible, rigid, composite).
· Retaining walls (mass, reinforced concrete, masonry).
Opportunity for applied learning:
· Mind map – ask learners to identify the methods and techniques used in substructure activities.
· Research – learners to research the types of local organisations that carry out foundations, drainage, utilities, highways or retaining walls.
· Skim and scan – provide a detailed information sheet with description of substructure activities for learners to read. They should highlight any grammatical errors and decide what the job would entail.
· Videos – methods and techniques used in substructure activities; check understanding with multiple-choice questions on activities.
	Journals

BRE Digest Building Research Establishment – Building Research Establishment

Civil Engineering – Institution of Civil Engineering

Websites

www.theihe.org
www.rics.org

www.hse.gov.uk

www.ice.org.uk

http://goo.gl/d5LkcM

http://goo.gl/Cjv5r3

http://goo.gl/DdXCUl
(Suggested videos)


	Lesson 7: Plant and equipment used in superstructure
	Suggested Teaching Time: 4–5 hours

	Learning Outcome 3: Recognise the methods and techniques used in superstructure activities

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.1
Plant and equipment used in superstructure
	Present information to learners to give them an understanding of the appropriate technical terminology to produce sketches of section details and to demonstrate understanding of the methods and techniques used in civil engineering superstructure activities. 
Learners must be able to determine the most suitable form of construction, and be aware of the advantages and limitations of the various construction methods available to them. 
Plant and equipment could include, but should not be limited to:

· Concrete pumps, cranes (mobile/static), hydraulic access equipment.
· Formwork, falsework, scaffolding.

Opportunity for applied learning:
· Select various plant and equipment and ask learners to research what types of work they could be used for. 

· Extension tasks – ask learners to research what licences or training is required to operate various plant and equipment.
· Ask learners to discuss and present the information found to the rest of their group.

· Role-play – hand out a card to each learner containing a selection of plant and equipment. Ask learners to describe what it is without stating the name. Other learners to guess the type.
	Books

Harris, F – Modern Construction and Ground Engineering Equipment and Methods (Prentice Hall, 1994) ISBN 0582236576

Chudley, R and Greeno, R – Construction Technology, 4th Edition (Prentice Hall, 2005) ISBN 0131286420

Domore, P D and Illston, J M – Construction Materials: Their Nature and Behaviour (Spon Press, 2001) ISBN 0419258604

Skinner, H D, Charles, J A and Tedd, P – Brownfield Sites; an integrated ground engineering strategy (BRE, 2005) ISBN 9781860818912


	Lesson 8: Forms of superstructure
	Suggested Teaching Time: 4–5 hours

	Learning Outcome: Recognise the methods and techniques used in superstructure activities

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 3.2
Forms of superstructure
	Present information to learners to ensure they have a fundamental understanding of the following methods and techniques:

· Steel frame (columns, beams, pad and column connections, beam and column connections, composite floor decks).
· Concrete in-situ frame (columns, beams, floors, formwork, composite floor decks).
· Portal frame construction (timber, steel, concrete).
· Basic bridge types and forms (simple span, beam, arch, truss, suspension, cantilever and cable-stayed).
Opportunity for applied learning:
· Mind map – ask learners what superstructure is. Divide learners into groups and use each of the above bullets as a topic for a group discussion or short presentation.
· Case studies – buildings that have been erected in various types, methods and techniques. Ask what other methods could have been used.
· Drawing equipment – set square, 600 x 300 T-Square, drawing board, clips, pencil, eraser. Ask learners to sketch or draw various types of cross-sections of steel and concrete floors (use of drawing equipment can be used). 
· Videos – methods and techniques used in superstructure activities.
	Journals

BRE Digest Building Research Establishment – Building Research Establishment

Building magazine – CMP

Civil Engineering – Institution of Civil Engineering

Websites

www.theihe.org
www.rics.org

www.hse.gov.uk

www.ice.org.uk



	Lesson 9: Key health and safety legislation
	Suggested Teaching Time: 4–5 hours

	Learning Outcome 4: Apply health and safety considerations in civil engineering

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.1
Key health and safety legislation associated with civil engineering activities
	Present information to learners so they can identify and outline key health and safety legislation and their associated relevance to led civil engineering projects. This should include the following, as they apply to civil engineering projects:
· Health & Safety at Work Act

· CDM Regulations

Opportunity for applied learning:
· Marketplace – divide learners into teams and ask them to research relevant legislation and present back to the group.
· Discussion/debate – for a given project, learners to establish what aspects of legislation would be applicable and why.
· Videos – why health and safety is important on construction sites.
	Websites 

www.hse.gov.uk
www.hse.gov.uk/campaigns/worksmart/videos/#construction
http://goo.gl/Us4DbT
(Suggested videos)


	Lesson 10: Key health and safety legislation
	Suggested Teaching Time: 4–5 hours

	Learning Outcome 4: Apply health and safety considerations in civil engineering

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.1
Key health and safety legislation associated with civil engineering activities
	Present information to learners so they can identify and outline key health and safety legislation and their associated relevance to led civil engineering projects. This should include the following, as they apply to civil engineering projects.

· Health & Safety Management Codes L21, L144

· Control of Substances Hazardous to Health (COSHH)
Opportunity for applied learning:

· Discussion/debate – for a given project, learners to establish what aspects of legislation would be applicable and why.

· Card activity – test learners’ knowledge of materials classified under COSHH. Match up information on cards to correct storage methods, PPE requirements etc.

· Scenario – ask learners to produce a report on how the above regulations apply to the projects and key personnel, and why it is important they are considered.

· Gapped questions on various pieces of legislation.

	Websites 

www.hse.gov.uk
www.hse.gov.uk/coshh/basics.htm
www.hse.gov.uk/coshh/basics/assessment.htm



	Lesson 11: Risk assessments
	Suggested Teaching Time: 4–5 hours

	Learning Outcome: Apply health and safety considerations in civil engineering

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 4.2
Production of risk assessments
	Present information so that learners can conduct a risk assessment of a small civil engineering project. The information covered should enable learners to:

· Identify and explain the use of a standard format for identifying and recoding hazards.

· Identify hazards associated with a small civil engineering project.

· For each hazard produce a risk assessment that details the hazard, risk and method of controlling the risk.
Opportunity for applied learning:
· Case study – accidents that have occurred in civil engineering projects: discuss why these accidents have occurred. 
· Spot the hazard activity – walk around the centre highlighting any possible risks or hazards; if none present, mock up an exercise.
· Compile risk assessments for given civil engineering project scenarios. 
· Skim and scan – give learners information sheets to decipher spelling, punctuation and grammar. Learners can identify any mistakes, and which of the following categories they relate to: hazards, control measures, or health and safety legislation.
	Journals

BRE Digest Building Research Establishment – Building Research Establishment

Building magazine – CMP

Civil Engineering – Institution of Civil Engineering

Websites

www.theihe.org
www.rics.org

www.hse.gov.uk

www.ice.org.uk



	Lesson 12: Site visit
	Suggested Teaching Time: 6 hours

	Learning Outcomes: 

· Recognise the methods used to carry out deep excavations and control groundwater on site

· Recognise the methods and techniques used in the construction of substructure and external works activities

· Recognise the methods and techniques used in superstructure activities

· Apply health and safety considerations in civil engineering.

	Topic
	Suggested Teaching
	Suggested Resources

	Topic 
All topics
	· Contact a local or national building company and arrange a site visit to show how they perform deep excavations, control groundwater on site and construct substructure, external works and superstructure.

· Risk assessments are mandatory prior to the site visit and should be completed in advance.

· Present a brief to the main contractor detailing exactly what you would like to gain from the visit. This assists the site manager to plan for the visit and they can accommodate the group of learners.

· Ask for an overview of the work he/she carries out in their day-to-day job.

· Ask for a team hierarchy (if available).
· It would be an advantage to see a selection of work being carried out that covers a range of activities.


	Site managers/site engineer

Learners should prepare suitable questions for site visit.




