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In this project you will design and build a 4-story building that will survive groundshaking caused by an earthquake.   You will first design a shorter prototype to test some of your ideas and will then be given a budget to purchase the supplies for your final building construction.

Project Criteria and Constraints:
· You will work with a team to design, construct, and test your buildings.  However, each individual needs to write their own report of the Engineering Design process.  
· Use only the materials provided and/or purchased.  See Criteria sheet for list of available supplies.
· Each story must be at least 12 centimeters high.
· 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).  
· The shaking will be initiated with a 3 centimeter vertical drop to imitate incoming P-waves, and then a horizontal motion shake table will shake the building for 10 seconds.  
· [bookmark: _GoBack]If the building stands for more than 10 seconds at low frequency, the motion will increase in speed until building failure, or until maximum frequency is attained.
· Project report will be assessed using the Engineering Design Scoring Rubric (so refer to it often).

Part I:  Identifying and Defining a Problem to be Solved (IP)
a)	Problem Description:
· Describe the problem to be solved with the process of engineering design.  What is the need, or importance of doing this?  This is where you include a brief description of the prototype design process, too.
· What is the larger picture of earthquake-proof building design, i.e. why is it important to design buildings to withstand groundshaking caused by earthquakes?  
b)	Background Information:
· What background information is necessary to better understand the challenge?
· How do earthquakes and seismic waves cause damage?  How do these relate to the design challenge?  
· Think about, and include, what you learned from your research or “Build a Better Wall” activities about how to strengthen buildings against seismic shaking (don’t forget that you should provide citations for any research).
· Also think about “Earthquake Hazards: Building Oscillations” concepts 
c)	Criteria and Constraints:
· What are the criteria and constraints (limitations/rules) of the project?  
· What are the limits of your design and why are those important, i.e. what is the concern about using spaghetti?
Part II:  Generating Possible Solutions (GPS)
a)	Possible Solutions:
· Describe possible engineering solutions to the challenge.  
· A variety of approaches shows greater ingenuity.  
· Diagrams with labels are very important here to explain the possible solutions.
b)	Trade-Offs:
· Examine the trade-offs (advantages and disadvantages) of different solutions and how the different solutions relate to the criteria.  
· This could be a chart combining part a) and b).  
· Think of how you would build your solutions, too, especially given your constraints.
c)	Best Solution:
· From the possible solutions, hypothesize what you feel is the best way to address the challenge.  Support your decision with evidence from your trade-offs.  

Part III:  Testing Solution(s) and Collecting Data (TCD)
	NOTE:	THIS SECTION IS WHERE YOU WILL DESCRIBE WHAT DID IN THE PROTOTYPE PROCESS AND THEN EXPLAIN HOW THAT LED TO YOUR FINAL 4-STORY BUILDING DESIGN.
a)	Solution Construction:
· Construct a solution that meets the criteria and constraints.  Include materials and procedure needed for construction.  Diagrams or photos are important.
· Explain how the effectiveness of the building will be demonstrated, i.e. how will you know your building ‘works’?
· Modifications from original plans made during construction or testing should be documented.  These should be illustrated or photographed.
b)	Data Collection:
· Collect data using appropriate techniques, including safety, organization, labels.
· Carefully record data from testing and post-shaking damage.
c)	Displaying Data:
· Display data in a way that it is clear to see what you did and your results.  
· Is this a chart?  Pictures?  Label everything you describe.
· Did you record all data, even the modifications along the way?

Part IV:  Analyzing and Interpreting Results (AIR)
a)	Evaluating Data:
· Evaluate the data and process used to test your solution.  This is like an ‘error analysis’.  
· Was it a fair test?  Is your data reliable?   Use actual data collected for support.
b)	Addressing the Challenge:
· Did your solution address the challenge?  
· If so, to what extent?  Explain your evidence.  How effective was your final design on staying intact and keeping the mass in place?
c)	Design Improvements:
· Identify and explain possible design improvements.  
· Provide detailed explanations of lessons learned through your testing.  
· What science concepts relate to your improvements?
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