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EARTHQUAKE CHALLENGE	Today’s Date			Due Date:  	

INTRODUCTION:  

Earthquakes and other natural disasters can damage or destroy man-made structures, and the Pacific Northwest is earthquake country.  You and your teammates work for an engineering firm that is bidding for a project to design and build a 4-story building that can withstand an earthquake.  

A mock-up model of your design will be constructed primarily of spaghetti and must survive an initial P-wave arrival (vertical motion jolt) followed by at least 10 seconds of ground shaking.  

In addition to the group model, each individual will be required to submit a written proposal based on the process of the design, including:
· Background information related to the building project
· Materials list and procedure that explains the process of your design
· Data collected during design process and shake table testing
· Analysis and interpretation of results

Assessment guidelines and rubrics for written report will be made available in a separate document. 

PROJECT PROCEDURES AND GUIDELINES:  

1. Team Roles:  Individuals in your group will have team roles as follows:

· Project Manager: 	responsible for obtaining/managing/storing building materials and clean-up.
· Technology Director: 	responsible for collecting majority of research and presenting ideas to group.
· Treasurer: 	responsible for financial matters of the team, like writing checks and managing finances.

Special Note:  Taking on the roles above does not mean that you do all the work.  It means that you are in charge of that responsibility.  Other members of the team should help you with your responsibilities and do part of the work.

2. Information Search:  Search for information to assist you with your project.  Websites provided on the “Spaghetti Project” page of City Planner’s website (Mr. Groom) are available, or you can conduct your own research.  You should try to find websites that provide information on building structure that are able to withstand earthquakes or other natural disasters.  You can also refer to projects already completed dealing with Building a Better Wall.

Special Note:  Resources cited must be provided using correct format.  Templates for documenting citations are provided on the “Spaghetti Project” webpage.

3. Model Planning:  The team must decide on an overall structure of the model building to meet the specifications listed below.  Each member must provide their own architectural drawing of the planned design along with their individual report.  Once the project has begun, any modifications to the original design must be documented.
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· Building must be at least 4 stories tall
· Each story must be at least 12 centimeters tall
· The base of the building must not exceed 25 cm on any side and must fit on the cardboard base provided for testing.
· The third story must contain and support a 200 gram mass (even during quake).
· Only approved materials can be used – use of unapproved materials will disqualify the team from the bidding process.
	
4. Purchasing Materials:  Purchase the materials needed for the structure directly from the City Planner’s Construction Office.  The treasurer must complete a Purchase Order and write a check for the materials.  Your team will be given only 3 checks and purchase orders to use, so use wisely.  You may not exceed your budget of $7,000.  

Special Note:  Materials you will be using for the model are delicate and can easily be damaged during construction or storage.  You may purchase a $500 Insurance Policy from the City Planner to protect you from this loss.  This policy will allow you to purchase an additional $1,500 of materials, but must follow restrictions below.  The $500 cost will be taken out of your $7,000 budget.  

Insurance Restrictions:
· Insurance must be purchased prior to beginning of construction.  
· You may only use the policy in the event of catastrophic loss.  You may not use the policy for minor breaks or loss of material.
· The Insurance Adjustor will make the determination regarding the severity of the damage and his decisions are final.

5. Construction:  Begin construction of your structure.  All team members must participate in the construction.  The project manager is responsible for storage of materials.  Be careful not to waste or damage materials.  Clean up construction site when finished each day.

Note:  When constructing, it might help to build walls on a flat surface first, and then raise it into position and join with other walls. 

6. Presentation:  Your group will make a brief presentation to the class prior to the final test.  The group should explain why you think your design will support the mass and withstand the quake.  Cite examples from research to support your design ideas.

7. Earthquake Simulation Testing:  Your structure will be put to an earthquake test on a shake table.  All earthquakes will be of same type and magnitude.  The base of your structure will be attached to the base of the shake table (i.e. no base isolation allowed) with duct tape.  

PROJECT MATERIALS:

	Product
	Item Number
	Cost per item

	Spaghetti sticks – 25 cm long, uncooked
	SPA – 501
	$100.00

	Hot glue stick, 10 cm, multi-temp
	HCS – 102
	$500.00

	Masking tape (3 cm)
	PMT – 9000
	$25.00

	Cardboard, 3 cm x 3 cm square
	CGT – 23
	$100.00

	200 gram mass (with or without hook)
	Loaned out during construction process, and provided for final test

	Cardboard square, 10 cm x 10 cm
	Provided for support of 200 gram mass



Rules for use of materials:
· Spaghetti sticks may not be broken into pieces smaller than 3 cm in length.
· Do not eat any of the materials.
· You cannot tape or glue the 200 gram mass to the structure.  It must either be hanging or sitting somewhere on 3rd floor.
· Only use materials purchased in class.  Nothing can be brought from home or received from other teams.
· Follow the all-important rule:  Measure twice and cut once.

To purchase materials your treasurer must complete the Purchase Order form and write a check for the amount of the order.  The treasurer is responsible for knowing the account balance.  Purchase Order forms and checks will be provided by the bank in the City Planner’s office.



Extra Hints:
· You can come up with a name for your engineering firm, but don’t take too long.  Business cards can also be created, but not during class time.
· Teamwork, teamwork, teamwork.  To successfully complete this project, you must work together as a team.  Listen to everyone’s ideas and compromise when necessary.  To help support your position, back it up with research if necessary.  Help each other in your various roles.  No blame will be put on one person for something falling through the cracks.  Building the model will take cooperation – lots of it.  Be patient with each other.  


EVALUATION:

Your score for this project will be based on:
· Oregon State Official Engineering Design Scoring Rubric (this can count as your Science Work Sample).  Each individual will receive a score for each part of the rubric, for a total of 4 academic scores.
· Team Assessment Rubric: Teams will be assessed using attached rubric.  Group members will receive similar scores, but score can be reduced on an individual basis.  In most cases, the team score will be the same for each member, unless individual scores are lowered due to the following issues:
· Playing around in the lab area or classroom
· Not staying with group (wandering around)
· Too loud during work time
· Not participating appropriately
· Ostracizing team members
· Disturbing other teams
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