Roof structures
Spanning the gap!


	Project Brief
	
	Tasks

	Using the PowerPoints provided as a starting point, students will be guided through a series of simple starter activities to help them understand how structures work. These simple activities will build towards the main task, which is to design and make a structure to span a specific area, using specific materials and construction techniques.


	
	This project is aimed at technology classes as an introduction to ‘structures’.

1. Discussion around roof structures and the forces applied to different members of a structure.
2. In pairs design and make a simple paper structure
3. In pairs design and make a more complex structure using spaghetti as the main construction material


	
	
	

	Interdisciplinary Ideas
	
	Testing and Evaluation

	Identifying prior learning early on in the learning process allows for pupil input from the start of the project. Establishing the Interdisciplinary design brief of making a complex structure would allow the learner to understand the main out-comes for the project.
It is suggested that learners collate evidence of their learning journey through a portfolio approach. Using a Glow Blog would provide learners with a way to do this in a chronological order, it would also allow for learners to comment on each others work. Work could be shared with parents and the wider community. Having a central area, such as an ePortfolio or a paper-based journal can help to join up the interdisciplinary learning between different classrooms.
Using an approach that gives autonomy to the learner will be reflected in the assessment progress where success criteria and achievements have been established by the learners. When reflecting on the learning that has happened, the learner should be able to draw from genuine experience that is rooted in decisions that they have taken and not a prescribed path set by the teacher.

	
	The solution should be presented and placed in the test rig, the only criteria is to span the given area, hence it is a simple pass or fail in terms of a successful outcome. However, students should be given the opportunity to present their ideas and thought process that led to their final design, this would be a good opportunity to use peer assessment.


	Lesson
	Introduction
	Stimulus
	Task
	Reflection

	1
	Starter activity: Introduction to roof structures

These starter activities are intended to put simple structures into a real context i.e. the students’ own homes.


	Using the ‘roof structures1.ppt’ show the class slide 1 and 2.
Using the ‘roof structures1.ppt’ show slide 3.
	Ask the questions – 

1. What is the main purpose of a roof?

2. Why are there so many different styles of roofs?

Ask how many students have been into their loft/roof space.  Can they sketch (on the board) how they think the structure is designed?

Explain the following terms:

1. Tension – 

2. Compression – 

3. Struts – 

4. Ties – 

Identify which structural members are in tension and compression.


	Additional information on structural design 


http://www.technologystudent.com/struct1/struindex.htm 



	2
	Students can now reinforce what they have learnt by investigating this case study looking at the design of Stansted Airport. This is real life context where the design of the structure was crucial to the successful outcome.


	Introduce – 'structures-stansted.ppt’ slideshow
Slide 1 – basic information relating to the design of the airport.  

The actual paper models shown, were produced by the architect as they try to develop a feasible solution, are shown.
The biggest problem at Stansted, was how the designers were going to provide the airport terminal with large, uninterrupted spaces for the efficient flow of passengers.

Slide 2 – shows how the architects solved the problem – highlighting the structural elements that were provided to give the roof the necessary structural support and at the same time providing passengers with the uninterrupted space for movement.


	1. Discuss with the class the similarities between some of the designing that goes on in schools (i.e. paper modelling) and in industry.
2. Slide 3 – introduces task one (this is a very simple exercise where they can start to experience structures in 3D)
‘In pairs design a simple paper structure that will support the given piece of A4 card 300mm off the ground.  The base (footprint) of the structure cannot exceed 100mm square.  

You have ten minutes to design and model a solution.’


	More information found at –

http://www.greatbuildings.com/buildings/Stansted_Airport.html
http://www.fosterandpartners.com/Projects/0300/Default.aspx 
This activity has been designed to allow the students to apply the information they have learnt so far into a practical activity. Testing can take place by simply place the given piece of card on top of each structure.



	3
	This activity gives students the opportunity to develop their structural understanding in a practical exercise.


	Show the following you tube video –

http://www.youtube.com/watch?v=ost4EoMZWbk 

This will give the students some idea of what they are being asked to do.


	Ask the students to design and engineer a roof structure that will span an area of 500mm x 300mm.

Specific constraints:

· Material that can be used – spaghetti

· Construction method – hot glue gun

The students can work in pairs and there will be a testing rig to place their structure onto for testing. 
Key requirements are:

· It must span the area without any part of the structure touching the floor, 

· Minimum amount of spaghetti is to be used, 

· Minimum amount of glue to be used. 

Remember that too much glue will add significant weight to the structure and therefore make it more liable to failure. 


	

	4
	This is an optional extension activity.

	Show ‘structures3.ppt’ slideshow – structural inspiration


	Using the models they produced earlier (see task one) as their inspiration, ask the students to design either a piece of jewellery or a lampshade.
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