Lesson 5 – Civil engineer building a bridge model  (Physics)  -1

	Objectives and National Curriculum and Careers Links

	Learning Objectives
	Design a bridge that crosses a 0.5 metre gap and produce a report explaining how the bridge works to support the load


	National Curriculum links
	The development of scientific thinking
explaining every day and technological applications of science; evaluating associated personal, social, economic and environmental implications; and making decisions based on the evaluation of evidence and arguments

Experimental skills and strategies
planning experiments to make observations, test hypotheses or explore phenomena
applying a knowledge of a range of techniques, apparatus, and materials to select those appropriate both for fieldwork and for experiments

presenting observations and other data using appropriate methods
translating data from one form to another

Physics
weight and gravitational field strength
forces as vectors
calculating work done as force x distance; elastic and inelastic stretching
weight and gravitational field strength
 decelerations and braking distances involved on roads, safety.



	Careers link
	Civil engineer
Media relations consultant
Construction workers

	Lesson Plan
	

	Key words
	Force
Gravity
Mass
	

	Starter activity
	Exploring forces, looking at the force of weight and turning forces that might impact on a bridge

Slide 1.  A Gravity Refresher 5:10s
https://www.youtube.com/watch?v=rNS-W7k0jts 

Gravitational Potential Energy is calculated using the following equation:

Mass x acceleration due to gravity x height = Joules (Energy)

Explanation is here.
https://www.youtube.com/watch?v=oxapmF4SsJc&t=64s

Ask the class. -why an engineer might be interested in gravitational potential energy – write their answers on the slide



	15 mins

	Main learning 

	
Group the students  - pairs or groups that they will work in for the next 2 lessons as well.

Introduce the task – they are going to design a bridge which will span 0.5 metre and carry a toy car across safely, it will need to hold 100g weight in the centre.

Introduce the fact that there are different types of bridges – can anyone name any of them? Or match their names (if you click on the picture, the right name will go across to it)

Show Students Some Examples of Bridge Designs

Bridge Design Video:
Different types of bridges and how they work 3:44s
https://www.youtube.com/watch?v=oVOnRPefcno

You may want to talk through some of the bridge designs yourself as this video is quite basic

Explain to the groups that they will be designing and testing 3 bridge designs

Each team is allowed the following materials:

A limited amount of newspaper
4 sheets of A4 card
20 art straws
2 metres of string
A roll of sticky tape
Scissors
Pencils
Bridge design sheet


Design parameters

Your bridge must span a gap of 0.5m and can only be constructed using the materials provided

Your bridge must be strong enough to support a 100g weight (two Mars bars!) placed at the centre of the span, and wide enough to ‘drive’ the toy car along its full length

Your bridge will first be tested to see if it supports the 100g weight. It will then be tested to destruction to achieve bonus points

Students spend the rest of lesson 1 making their designs and beginning to prepare them	(no building yet)

	
10 mins



































20 mins


	Plenary
	What other structures do they think a civil engineer would design and build?  Take their answers and put on the slide

Some ideas on the next one.
	5 mins


	Going Further
	
	



