Crossroi

Clockwork Challenge


Presenter
Presentation Notes
Complete your name and job title

“Hello and welcome, my name is [enter name] 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 and all of the different engineering disciplines that work together to organise a huge project like this.”



Who am I?

» Young Crossrail ‘Student Consultant’

€ American Engineering Student

@ Helping to develop ‘Young Crossrail’ activities
» Education and Job Experience

@ Current Student (Worcester Polytechnic Institute)
€ Summer Placements



Presenter
Presentation Notes
*Customise this slide to fit your personal details*

Your introduction and profession
What 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 hobbies


Position: “I work for Crossrail as a Student Consultant in the Young Crossrail Programme helping to create new activities for students, like you, to linking to Crossrail.”

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 3D computer models of products the company sold. This summer I will be working with General Motors to help test batteries for their 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
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Who is an engineer?

» An engineeris...
€ Engineers work with machines
@ Play ‘Who is an Engineer?’



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 paralysed.” 


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

Seriiclies]


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 problems
There are a variety of engineering disciplines
These disciplines all work together
Engineers 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

Route Map

Showing rail and air connections

- Surface line

- Tunne
s Portal runnel entrance and exit)
% Natianal Rall connection

4 Airport connection

4 Airports not on the Crossrail oute - 1o travel to these
airports passengers will need to travel on other
cannecting rail services, Step-fre trave is possible but

uirer to gat on and off some trains.

Luten Airport is via an accessible bus

- e
o

Taplow  Burham

.
dl |

= Hanwell

Maidenhead
Walduriey ::m:m Southall Acton Tottenh:
e Main Line ington  Court Road
Ealing -
= - -

Reading

‘EIIE

Farringdorn

Iiford

Shenfield

Harold
Wood

Chadwell

Heath e

Seven

Kings

Goodmayes



Presenter
Presentation Notes
Crossrail
It’s a big transportation project
It will benefit everyone
Faster travel
More people
It 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.”



4 Right Now on Crossrail


Presenter
Presentation Notes
Transition from ‘What Crossrail Is’ into ‘What Crossrail is currently doing.

“Now that we know what Crossrail is, let’s see what Crossrail is doing.”


>

What needs to be done in Crossrail?

» Tunnelling complete by
the end of 2014

» 40 stations, 10 new

» Station construction
and refurbishment
done by 2018

£5
HALFWAY THERE


Presenter
Presentation Notes
Briefly explain a bit about station construction and how it fits into the overall timeline of construction on the Crossrail project.

“Crossrail has created 55,000 jobs right here in the UK. These people work on everything from tunnelling to train design. Right now, Crossrail is almost done tunnelling, meaning the big Tunnel Boring Machines (TBMs) are finishing their work. This means that Crossrail is starting to work on the 10 new stations. Without tunnels, you can’t have the trains run, and without stations, you can’t use the trains. Everything will be done and ready to use by 2018.”

The following link gives a time table for construction of all stations and tunnels/portals.
Link: http://www.crossrail.co.uk/construction/crossrail-construction-programme


Construction example
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Presenter
Presentation Notes
Briefly introduce Paddington as an example of one of the new stations being constructed.

“This is what Paddington Station will look like inside if you were to cut it open. Paddington Station is one of the new stations being built in the heart of London on Crossrail’s “central section”.”
Engage your audience: “What kind of challenges do you think there are in building this station?”
“Some of the challenges in building the station are not damaging the surrounding building and also not disrupting traffic to and from the businesses in the surrounding buildings. You can’t just tear the buildings down and then rebuild them once you finish building the station, and you also can’t just close down the nearby businesses so you can build your station.”
Engage your audience: “What kind of people make sure the buildings are not being damaged and people are still being able to go to the businesses, while still making sure the station is being built on time?”
“Project Managers make sure all of this happens. They are not only responsible for disturbing the surrounding area as little as possible, but are also responsible for a number of things at the construction site as well.”

If time permits, the photo of the station is a hyperlink (during the presentation only) to slide 20 that contains more in depth information about the actual construction of Paddington Station.


What do Project Managers do?

Safety:
Our number
one value
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Presenter
Presentation Notes
Briefly explain what project managers and their teams do.
Emphasise why safety is so important to the Crossrail project and the construction industry.

Photo Entry Sequence/Description:
Health and Safety monitoring: “Safety is Crossrail’s top priority. Target Zero is Crossrail’s Health and Safety programme, which works to hold every person responsible for their own and everybody else’s safety. The Health and Safety standards Crossrail has developed are helping to raise the level of safety throughout the construction industry. Project Managers are responsible for making sure that everyone on the job site is working in a way that keeps themselves and everyone else safe.”

Time management: “Time management is very important to Crossrail. So far, Crossrail is on schedule and it is up the Project Management teams to keep up the good work and continue to keep construction on schedule.”

Money management: “Money management or accounting is also very important to Crossrail. Crossrail is still working within budget, and Project Managers can play a key role in this by making sure materials are ordered on time to prevent delays or extra delivery costs at the worksite, and also by making sure work is being done properly to prevent the need to troubleshoot or repeat a task to make sure everything meets the high standards and expectations of the Crossrail programme.”

Resource management: “Project Managers are also responsible for making sure that everyone is showing up to work on time, and also making sure that people are doing what they are supposed to be doing. They’re also responsible for making sure that materials are being used efficiently and effectively. This is not only better for the environment by minimising waste, but it also helps with the money management part of their jobs by using as much as possible of everything purchased for construction.”

For more information about “Target Zero” see the following link: http://www.crossrail.co.uk/sustainability/health-and-safety/target-zero 
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4 Engineering Challenge:
Plan a Station’s Construction
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Presenter
Presentation Notes
Introduce the challenge/team activity.

“Now that we know what a Project Manager does, it’s your turn to be the Project Management team. You will be working in teams of 4 to complete this challenge.”

The optimal group size is 4 students. Depending on class size, groups of 3 or 5 are also allowable. 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.
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Presenter
Presentation Notes
Engage the students with the activity.

“This is what Whitechapel Station will look like.”
Engage your audience: “What kind of things do you think need to be done to make the station look like this and be ready to use by Crossrail passengers?”
Things that need to be done (you can say the following tasks however you want based on the responses you get from the group):
Steelwork
Concrete work
Masonry, so brick work
Flooring
Electrics, so things like lights, message boards, entry/exit gates, PA (public address) systems, train signalling systems
Glazing or glass work
Ventilation. You can’t see it, but it’s there.
Plumbing. Again, you can’t see it, but drainage systems and staff bathrooms need to be finished.



Materials

» Paper
» Pens/Pencils
» LEGO kit



Presenter
Presentation Notes
Introduce the materials allowed for the team activity

“The only things you are allowed to use are a LEGO kit, pens or pencils, and paper.”


The Challenge

» Organise all of the subcontractors

@ Build a station as quickly and as safely as possible

» Time required for each operation:

Brick work: 100 days

Glass work: 30 days


Presenter
Presentation Notes
Introduce the rules of the challenge

“You are a project management team responsible for the construction of a new railway station. Your job, as a team, is to organize all of the subcontractors (other companies helping with the construction project) in a way that will get the station built in the least amount of time and at the lowest cost. Assuming most of the site work such as excavation, concrete pouring, and steel work is complete and the building is ready for finishing, the operations that must be completed are Electrics, Plumbing, Flooring, Glazing (Glass), Ventilation, and Masonry. You may run a maximum of 3 operations at any time, but there are some restrictions of when certain subcontractors can work, and how long it takes to finish each task. Your target is to construct the station in 125 days.
 
“The Electrics take 40 days to complete, but the electricians need to stop for a 5 day inspection after every 10 days they work.”
“Plumbing takes 50 days to complete.”
“Flooring takes 35 days to complete and Glazing or glasswork takes 30 days to complete, but the same company has been hired to complete these two tasks and can only work on one thing at a time.”
“The ventilation system will take 65 days to complete, but because they are using tools and moving heavy items at heights, and also because of the amount of scaffolding the ventilation crew needs to use, they must finish installing the system before the flooring can be installed.”
“The masonry and bricklaying will take 100 days to complete.”
 
“The team that can finish construction in the fewest number of days wins!”

To add another layer of complexity to the challenge, you can add some plot twists to the activity. After the 35 minutes are up, have the groups stop work on their schedule.  Tell the group something like ‘There has been an accident on site 45 days into construction!’ causing a stoppage of work for 5 days as the incident is investigated’ or ‘There is a plumber’s union strike 30 days into construction, meaning that no plumbing work can be done for 10 days, and allow them to adjust their total number of days to completion. They may not rearrange their schedules prior to the day the incident happened (just like you can’t turn back time in real life), but may rearrange their schedules after the start of the incident. Just like in real world construction projects, incidents do occur and cause unexpected delays. If it is an incident like a plumber’s strike, only the groups working on plumbing on the 30th day of the construction would be affected, where as an accident investigation would stop all work and affect all groups. Limit the number of ‘incidents’ to 2-3 . Be creative, but realistic if you choose to make your own “incidents”, and keep the delays in 5 day increments (i.e. 5 , 10, or 15 day delays). Don’t make the delay too long as the students will only have room for 150 days on their schedules. Also, try not to exceed 15-20 days worth of “incidents” as the minimum  number of days to completion is 110 days, leaving 15 days of freedom before going over.



Crossroi

4 PRESENTATION & DISCUSSION


Presenter
Presentation Notes
Transition from team activity work into a group discussion

“Alright everyone, finish up what you are doing, it’s time to present.”

Move on to the presentation/discussion section
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» What did your team come up with?
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Presenter
Presentation Notes
Call on teams to present their total number of days

Calling on one group at a time: “How many days can you finish the station in?”

Photo: View of Crossrail’s Canary Wharf Station as seen from West India Quay DLR Platform



Crossrai

» What did you think of the
activity?

» What were some issues
your team had?

» Most importantly, did you
have fun?



Presenter
Presentation Notes
Discuss the activity as a group

Ask questions like the ones on this slide. You may add questions to or alter questions on this slide as you see fit.

Hand out the evaluation forms at this time.




Presenter
Presentation Notes
END OF PRESENTATION. Thank the students and teachers/hosts for their time and attention. Hand out the evaluations forms.

Click photo or press escape key to end and exit the presentation.
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Learning Opportunities

» Apprenticeships
@ Provides education and work experience
» Work Experience
@ Provides work experience for Year 10/11 Students

» Tunnelling and Underground Construction Academy
€ Programme Details


Presenter
Presentation Notes
Click the arrow to go back to the ‘What is Crossrail?’ slide.

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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Presenter
Presentation Notes
*Click the arrow to go back to the ‘Construction Example’ slide.*

Explain how Paddington is being built.

“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.” 

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/
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Photo Credit
» Slide 3
@ Left:http://www.goldrod.com/productdetail.php?cur=5
8&ID=5

@ Right:http://upload.wikimedia.org/wikipedia/commons
/thumb/6/6b/Motoraum 2 des General Motors EV1.
jpg/1280px-

Motoraum 2 des General Motors EV1.jpg
» Slide 4

€ A:http://www.motorsport.com/#!/lemans/photo/main-
gallery/leena-2/?i=11821&id=1062728&sz=1&s=2

@ B:http://en.wikipedia.org/wiki/File:Atkinson Rowan.jpg

@ C:http://commons.wikimedia.org/wiki/File:Possible Sel

f_-Partrait nf | eanardo Aa \VVinci inoc
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