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	Session:
	iRail Structural Engineering

	Programme linked to: 
	iRail – teacher led
	LBD core area:
	STEM

	Age range:
	KS3-4
	Number of participants:
	30

	Expected duration:
	1 hour
	Room requirements:
	Classroom / projector

	Learning objectives:

	· Learn about the skills required to be a successful engineer.
· Understand more about building design and structure
· Compete against your friends in our hands-on engineering challenge

	Skills builder links:
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	Links to curriculum:
	Technology: Students will develop an understanding of and be able to select and use construction technologies.
In order to select, use, and understand construction technologies, students should learn that: The selection of designs for structures is based on factors such as building laws and codes, style, convenience, cost, climate, and function.

	Resources required:
	Paper
Scissors
Tape (masking or sellotape)
Projector
A weighted object (book/ pencil case /100g bag of rice)

	Activity 1
	Introduction to bridge designs
	10 minutes

	
Slide 1-3: introduction.
What is a structural designer?  A person who ensures the safety of things like buildings and bridges. These individuals make sure that these structures are designed to withstand both the elements and human use.

Slide 4-5: discuss the different type of bridges. Highlight the different structures and encourage students to use these diagrams to help them in the engineering challenge. Ensure students understand the importance of bridges in the railway: Railroads are unable to move up or down steep slopes. Bridges permit them to avoid taking the long way around mountains or up and down the sides of valleys, which is what they would have to do otherwise to keep the tracks to a gentle slope only.

Tensile and compressive strength: to stretch and to squash. It is important that the structure of the bridge can withstand the stress. 



	20 minutes
	Engineering challenge
	25 minutes

	Slide 6: task introduction
There are many things that structural engineers can do to ensure their bridges don’t fall down when against the elements. But what are they?
Students challenge is to figure out what engineers can do to protect their bridges against the elements and human impact.

Slide 7: Recycle challenge
Students have 5-10 minutes to collect their resources using recycled materials. Example materials includes paper, cardboard, tin foil etc. Students will also need scissors and tape. 

Slide 8: Planning time, 5 minutes. Use the iRail design worksheet to plan your bridge design. 

Slide 9: Building time. 15 minutes to build the strongest bridge possible using the recycled materials. 



	Activity 3
	Present and Test
	15 minutes

	
Slide 10: Once the students have built their bridge build, they should present their structure and explain why they chose the design and materials they did.
Then the bridges be tested using a weight. (For example, bags filled with 50g/100g of rice. Alternatively, the weight could be any object in the classroom that will challenge the strength of the bridges the students have created.)


	Activity 4
	Conclusion 
	10 minutes

	
Congratulate students on their designs and structures.
Slide 12: Highlight the skills students have used throughout the session and the links to engineers being practical problem solvers. Discuss different transferable skills that have been used throughout the session. How would different skills be used if working in a larger group? Are these skills transferable? 



	Extension tasks: 

	Slide 11: Over budget. Students must re build their bridge using half of their recycled materials. Students ‘sell’ half their materials and re-design their bridge. Again, test the structure strength using a weighted object. 
Hide slide 11 if you choose not to do this task. 


	Key information for deliverer:

	Make sure you allow enough time for all students to present and test their designs. 
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