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Presenter
Presentation Notes
Replace our name with yours in the text box“Hello and welcome, my name is [xxx] and today I’m here to present a fun activity and talk about engineering and Crossrail. Today we’re going to be talking about station design from an architectural standpoint, looking at how engineers and architects work together on a project like this.”



Young Crossrail ‘Student Consultant’ 
American Engineering Student 
Helping to develop ‘Young Crossrail’ activities 

Education and Job Experience 
Current Student (Worcester Polytechnic Institute) 
Summer Placements 

Who am I? 
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Presenter
Presentation Notes
*Customize this slide to fit your personal details*Your introduction and professionWhat is your job title?What do you do for work/who do you work with? What is your educational and professional background?You are a real person, just like them! Share a challenge you’ve overcome to get where you are now or ask them if they share any of your favorite hobbiesPosition: “I work for Crossrail as a Student Consultant in the ‘Young Crossrail’ Program helping to create new activities for students, like you, to 	do with Crossrail’s ambassadors. I’m helping to create new activities for students, like you, to do with Crossrail’s ambassadors.”Education/Job Experience: “I’m a current student from the United States. I’m studying Mechanical Engineering. My job experience includes summer work at a small company near home making 3-D computer models of products the company sold. This summer I will be working with General Motors to help test batteries for GM’s electric and hybrid cars.”This slide has many objectives. Some of them may stand out to you as more important than others. Remember that you have a strict time constraint, so try to include as much information as you can, but mind the time limit.

http://www.goldrod.com/uploads/anew927900.jpg


An engineer is… 
Engineers work with machines 
Play ‘Who is an Engineer?’  

Who is an engineer? 

A B C D 
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Presenter
Presentation Notes
*You can edit this activity as you wish to better fit your interests, as long as the people you talk about have engineering degrees or backgrounds, regardless of their better-known professions (Ex: Actor Ashton Kutcher has a degree in Biomedical Engineering). Remember to include engineers of both genders*Engage your audience early in the presentation.Engineers come in all shapes and sizes, both men and women.“Now that you guys have seen that I am an engineer, what types of people are engineers anyhow? In the pictures here, which of these people do you think are engineers?”“In reality, though, they’re all engineers. Leena Gade on the left is a race engineer; Rowan Atkinson, the actor who played Mr. Bean, has degrees in electrical engineering; Leonardo da Vinci was the engineer of his time, filling entire notebooks with inventions; and last, Emily Warren Roebling became an engineer to replace her husband in the building of the Brooklyn Bridge in New York City.”Example of ‘Who is an Engineer?’:A: “In 2012, Leena Gade, a British-born engineer for Audi,  became the first female race engineer to win the Le Mans 24 Hours sports car race. Race engineering is a combination of a lot of other types of engineering that helps to monitor race cars and decide what changes to make to the cars, helping the drivers go faster and win races.”B: “You may know him as Mr. Bean, but comedian Rowan Atkinson actually has degrees in Electrical Engineering.”C: “Leonardo Da Vinci was not only a great artist (though he did forget to give the Mona Lisa eyebrows), but was also a great engineer. In his notebooks, he designed hundreds of inventions. One of his inventions is a flying machine that works like a helicopter.”D: “Emily Warren Roebling was essentially the Chief Site Engineer during the construction of the Brooklyn Bridge in New York City. She taught herself Civil Engineering to help build the bridge after her husband, the Chief Engineer on the project, became paralyzed.”

http://en.wikipedia.org/wiki/File:Brooklyn_Museum_-_Portrait_of_Emily_Warren_Roebling_-_Charles-%C3%89mile-Auguste_Carolus-Duran.jpg


What do engineers do? 
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Presenter
Presentation Notes
*There are animations on this slide correlating to the progression of the script**This slide is also customizable to your own preferences on pictures, information, etc.*What do engineers do?Engineers solve problemsThere are a variety of engineering disciplinesThese disciplines all work togetherEngineers do these things to help people“Engineers have a variety of professions, from mechanical to environmental to biomedical. What you’ll see here are examples of engineering works, like railroads that mechanical engineers work on or chocolate that a chemical engineer would help develop. What you’ll also see is that engineers work together to do these things, so in this last picture you have a prosthetic leg. Both biomedical and robotics engineers would work together on these things.”“But why do engineers do the things they do? Because they solve problems to help people.”Engage your audience: “In the picture on the above right with the prosthetic leg, how are they helping people?” (improved/restored mobility)

http://en.wikipedia.org/wiki/File:Chocolate.jpg


Crossrail: A railway route east to west 
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Presenter
Presentation Notes
CrossrailIt’s a big transportation projectIt will benefit everyoneFaster travelMore peopleIt has many opportunities for engineering students“Here are some facts about Crossrail:Started in 2009, will finish in 2019 Will increase London rail capacity by 10% Will reach 40 stations, including 10 new Budget: £14.8b”“In general, Crossrail was started because the tube is really busy and it could be better. So the project will help you and millions of others get to more places faster.”“In addition, Crossrail also has a lot of educational and employment opportunities for students interested in engineering and areas of transportation. We have Apprenticeship programmes, a Work Experience Programme, and the Tunnelling and Underground Construction Academy (TUCA). These programmes allow you to get experience in a professional setting with more hands-on experience than the University route.”The train photo is a hyperlink to slide 21 during the presentation, which includes more information regarding Education opportunities if time permits.



Paddington Station 

Crossrail Engineers: Station Design 
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Presenter
Presentation Notes
Introduce station construction as the next major phase in the Crossrail project.“Paddington Station is being built from the top down. The walls were built before any of the future station interior was dug out. Once the walls and supporting ‘plunge columns’ were constructed, digging started. As the construction teams excavate the interior of the station, they install temporary support braces to support the diaphragm walls and prevent them from bowing inwards, keeping the soil outside of the station from settling, minimizing the impact on the surrounding buildings. Every time the construction team reaches the depth of one of the station’s floors, they stop digging and build the floor. They leave ‘mole holes’ in each level so that they can keep digging underneath, and also as holes where the escalators will be installed. This process will repeat until they reach the platform level of the station, where they will pour a thick concrete floor and construct the passenger platforms and finish installing all of the other required systems for the station.” Diaphragm Walls: the individual wall sections that are built to form the walls of the station without digging  out the entire stationPlunge Columns: similar to diaphragm walls, but smaller and cylindrical. They will be the interior support pillars of the station.Mole Holes: As said above, these are rectangular holes left in each level’s concrete slab which allows for dirt to be excavated from underneath the slab, and will be where the escalators will be installed once excavation is complete.For more information about the construction of the Paddington Station see the following links:http://www.youtube.com/watch?v=XP_ckICveOQ&index=3&list=PLZyhXyYkcZ9pOIJPg2AZafFNlIHCH5krz http://www.crossrail.co.uk/route/stations/paddington/



What goes into designing railway 
stations? 
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Presenter
Presentation Notes
Have students start thinking about station designEngage your audience: “What do you think is important to station design?” (Answers are in the next slide.)



What needs to be thought about? 
Does the station blend in with its surroundings? 
Does the station meet building regulations? 
Can it be built with minimal impact to local traffic 
patterns or buildings? 

Building Design 

Farringdon Station 
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Presenter
Presentation Notes
Briefly introduce some building planning requirements such as zoning laws and blending in with surroundings.“When designing a building, you want the station to look like it is part of the area where it is built. You don’t want it to seem out of place because its design is so different from the surrounding architecture.”“Buildings need to meet rules set by local and national government. Many of the stations in central London are surrounded by historic buildings, requiring extra attention during construction to make sure they aren’t damaged.”“Also, a lot of the station construction is underground, meaning that you can’t damage sewers and other Underground lines during construction. The same goes for above ground works, where you can’t damage roadways or bridges near the construction site, and you need to minimize traffic delays and detours.”



Elevation Drawings 
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Presenter
Presentation Notes
Briefly explain what an elevation drawing is. (The “architects” in the activity need this information)“Front elevation drawings are two dimensional drawings showing what the building will look like from the front, and side elevation drawings are what the building will look like from the side. Each side of the building may be different, so saying what side you are drawing is important so that anyone looking at the drawing knows what side of the building they would be looking at in real life.”



Open floor plan 
Make it feel large and not cramped 

Natural Light 
Let as much sun in as possible 

Designing around the passenger 

Whitechapel Station 
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Presenter
Presentation Notes
Explain some of the passenger considerations that are incorporated into station design.“Open spaces and high ceilings help to make a space feel larger and ease stress, especially in crowded rooms such as ticket halls.”“Letting in as much natural light as possible and providing views to the sky or windows to the outdoors also helps to reduce stress and makes people feel happier and better.”“Together these two ideas can help an architect make the station feel inviting and allow passengers to feel relaxed during their time in the stations. With thousands of people using the stations every day, making sure the station feels open and stress-free is very important.”For more information about Natural Light/Daylighting in buildings and its psychological effects, see the following link: http://www.highdensityliveability.org.au/dwe_natural_light.php



Making Buildings Strong: Geometry 
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Presenter
Presentation Notes
Many industrial structures and  building materials already use various shapes to balance forces.“What do geometry and shapes have to do with building things?“Various shapes are used with strong materials to build extremely strong structures”.“Material shapes are also adapted from structures in nature like the honeycomb shown in the top left picture”“Designs, such as arches and triangles, have been used for thousands of years, and still exist for us to observe and use today”Engage your audience: “Can anyone name some buildings and landmarks that use arches or triangles?”“Some buildings are the Coliseum of Rome (arches)  and The Gherkin (Triangles)” “These shapes allow forces to be distributed more evenly throughout a structure, allowing it to carry more weight.”



Engineering Challenge:  
Build a Station 
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Presenter
Presentation Notes
Transition from presenting STEM and other Background information into the presentation of the actual activity. Divide the students into 4 teams.“Now that we know what a goes into station construction, it’s your turn to build a station. You will be divided into four construction teams.”Divide the students into 4 teams (this should be somewhere around 4-6 students per team depending on class size), making them as even as possible in terms of size. Also, depending on the classroom type, you may either let them choose their teams, or you organize the groups for them. Allow a minute or two to form teams, and hand out Student Activity Sheets once teams are formed. If there are more than 24 students, increase the number of teams and divide students accordingly.



Header here max 30 characters Example: Canary Wharf 

Considerations: 
1. Size and Shape 
2. Strength 
3. Navigation 
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Presenter
Presentation Notes
Introduce the activity/challenge through a real world example1.) “One consideration for you to keep in mind is that the station has to fit in with the local architecture. It can’t be too much bigger than surrounding building, but it can’t be so small that it is no longer functional. It also has to be aesthetically pleasing to look at.”2.) “Second, the station must be strong and sturdy enough to support itself, as well as all of the passengers. It also must not move around too much as the trains roll through. Vibrations can damage and destroy buildings over time, just as in an earthquake does, except over a longer period of time.”3.) “And third, the station must have an open floor plan that makes it easy to get from place to place. This is important not only to passenger comfort, but also to passenger safety.”Photos are of Canary Wharf station



Header here max 30 characters 

Toothpicks (about 150) 
Jelly Babies (2 bags) 
5 sheets of A4 paper 

2 for drawings/plans 
3 for station size 

Materials 
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Presenter
Presentation Notes
Inform the groups of what materials they will have to work with.“The materials you are allowed to use are…”Material Selection is subject to changePhoto will be of our testing result



Header here max 30 characters 

Design, model, and 
pitch your station 
50 minute time limit 
4 teams 
Roles: 
♦ 1 Project manager 
♦ Architects 
♦ Engineers 
♦ Site Managers 

Task 

Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t

Presenter
Presentation Notes
Hand out Student Instructions and Role Sheets to each team and explain the rules of the activity.“Each team must design, model, and present their station. Each team will have members taking one of the 4 roles. There can only be one project manager per team, and the rest of your team will divide between the other positions. Everyone must have a position. Your team will have 50 minutes to complete your model and prepare a 2-3 minute presentation of what makes your design great, including your inspiration, how it is built, and why you designed and built it the way you did.”Photo: Abbey Wood Crossrail Station



Explain your design 
How much weight can your design 
support? 

PRESENTATION & DISCUSSION 
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Presenter
Presentation Notes
When time is up, prompt the students to cease construction/presentation preparations and come together as a large group again for presentations. (You will want to remind them at the end that they need to be preparing for the presentation.)



Tell us your plan and 
present your model for 
testing 

Team Presentations 

Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t

Presenter
Presentation Notes
Call on teams to present their model and designCalling on one team at a time. Once a group is ready to present, say “Tell us about your model.” or something similar. Get the team to explain things like what their inspiration was, how the built it, and why their design is successful.Limit presentation time to 2-3 minutes.Photo: Bond Street Station’s Eastern Ticket Hall



Discussion 

What were some challenges your team faced? 
Most importantly, did you have fun? 

Le
arn

ing
 Le

ga
cy

 D
oc

um
en

t

Presenter
Presentation Notes
Discuss the activity as a groupAsk questions like the ones on this slide. You may add questions to or alter questions on this slide as you see fit.Hand out evaluation forms at this time.



Thank You 
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Presenter
Presentation Notes
END OF PRESENTATION. Thank the students and teachers/hosts for their time and attention. Click photo or press escape key to end and exit the presentation.



Apprenticeships 
Provides education and work experience 

Work Experience 
Provides work experience for Year 10/11 Students 

Tunnelling and Underground Construction Academy 
Programme Details 

Learning Opportunities 
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Presenter
Presentation Notes
Explain some of the learning opportunities offered through Crossrail“Apprenticeships allow students to learn hands-on skills solving problems and working in a professional environment, while still studying, allowing them to gain valuable work experience and an education, giving them not only skills, but experience when they are done with the programme.”“Crossrail’s work experience programme offers Year 10 and 11 students in Young Crossrail’s partner schools to provide them with an opportunity to experience professional life as a member of the Crossrail programme.” (More info from Kate? Or scratch idea completely?)“TUCA teaches people of all ages the skills required to work on underground construction projects throughout the UK and the world. Coursework at TUCA allows students to get experience in a hands-on working environment.”Click the arrow to go back to the ‘What is Crossrail?’ slide.More Information on Learning Opportunities through Crossrail:http://www.crossrail.co.uk/careers/young-crossrail/career-pathways
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