Shake, Rattle, and Roll

6th Grade Earthquake Building Project


· Project Description

· Students will work in groups of three to design, build and test their own earthquake-resistant building model.
· Purpose

· To enhance students’ knowledge of designing features and materials that makes structures more earthquake-resistant.
· To use the scientific method to test and improve building design and construction.
· California State Standards Addressed

· 1. Plate tectonics account for important features of Earth’s surface a major geologic events. (Earthquakes)
· 7. Scientific progress is made by asking meaningful questions and conducting careful investigations. (develop and test a hypothesis)
· Project Overview

· Project Dates: 6 week project
· Students will work in groups of three to complete the assignment.
· The assignment will primarily be constructed outside of class (due to fragility of buildings and storage issues).
· Students will turn in:
· Earthquake-resistant building
· Written Assignment
· Project Log
· Project Portfolio
· Oral Presentation
· Message to the Parents

· Due to the demanding and challenging nature of this project, students will require support at home and at school.  For you wood shop/ craft worker/ construction types, this project may spark a certain level of parental enthusiasm.  Although I encourage you to support your student, please keep in mind that the experience of architect, analyst, and builder is integral to the academic and personal growth of our young scientists.  As a guide, you can ask them questions to make them think, but do not tell them how to do this project.

· Project Rules
· Mrs. S. must approve your building design and building materials before you begin construction.
· Your building should be sturdy and carefully constructed, but should not be unrealistically solid.  If you build a model that is too strong, you won’t be accurately modeling real structures.
· Your building should be able to withstand minor to moderate shaking without major structural damage.
· You will submit a sketch of your building that clearly shows measurements for approval by Mrs. S. You will also submit a list of materials and what they will be used for during construction.
· Construct your model as a TEAM.  Test it several times and make adjustments as necessary.  Clear all major changes in structure or materials with your teacher.
· In a class presentation, discuss how you designed your building and any major adjustments you made and why.  Demonstrate that your building can survive a minor to moderate earthquake.
· Suggested Materials
· To represent beams, rafters, and support columns: Popsicle sticks, straight pretzels, toothpicks, drinking straws, uncooked pasta or bread sticks.
· To represent walls, ceilings, roofs, and other surfaces: use materials that can crack or break under stress, such as thin crackers, tissue paper, aluminum foil, saran wrap (for windows), wrapping paper, and dried leaves.  Do NOT use strong, stiff materials such as index cards, cardboard, foam or wood.
· No Styrofoam allowed except as a base for a base-isolated building.
· No prefabricated building materials such as Legos, Lincoln Logs, Erector Sets etc…
· To join the pieces:  masking tape, clear tape, glue, rubber cement, gumdrops, small and large marshmallows, clay, staples or paper clips.
· To make a base-isolated building: use flexible materials such as foam rubber, rubber washers, marshmallows, cotton batting, pieces of carpet padding, or small springs.
· To simulate an earthquake: attach your model to a sturdy, flat base such as a tray, a piece of plywood, or a small table.  Hold the base at opposite ends and shake it back and forth.
· Hints for Building Your Model
· Before you construct the entire model, build the important parts of it to see how well your design and the materials you chose work.  For example, if you think that support beams will make the walls stronger, first build just one wall to try your idea.
· Use what you learn during your study of Chapter Two to give you ideas about how to make your building more earthquake resistant.
· Project Timeline
· Week One

· _____
Discuss possible building designs and materials with your group members.
· _____
Choose two possible designs for your building.
· _____
Begin working on the building sketches and proposed materials list.
· _____
Begin filling out Project Log.
· Week Two

· _____
Submit sketches of two possible building designs and proposed materials lists – due Thursday.
· Week Three

· _____
Sketches and materials lists returned – Monday
· _____
Teacher approved= choose one building design and begin construction
· _____
Not Teacher approved= resubmit sketches by Thursday.
· Week Four

· _____
Continue/complete initial construction of building.
· _____
Test and improve model.
· _____
Obtain materials for Project Portfolio.
· _____
Begin collecting and organizing notes for written assignment.
· Week Five

· _____
Perform final test and make final adjustments to the building.
· _____
Assemble Project Portfolio
· _____
Finish Written Assignment
· _____
Sign up for presentation date.
· Week Six

· Building and Project Portfolio due- Tuesday
· Presentations and class viewing- Tuesday- Friday
· Building Specifications
· The primary focus should be on stability and design of the infrastructure.  Students are not encouraged to “decorate” their buildings.  The creativity of the overall project will be judged on the strategies/materials that the students use to create a stable building, not on decorative touches.
· Students may construct any BUILDING of their choice. Bridges, dams, etc… are not permitted.
· Dimensions


minimum height = 12 inches
                                                             maximum height = 24 inches







minimum width = 4 inches







maximum width = 12 inches

· Floors
· Your building must contain at least two floors (one ground floor and one other floor).
· You must have a space of at least 4 inches between floors.
· Floors do not need to be evenly spaced (one floor could be 6 inches high and one could be 8 inches high).
· Students should build on a sturdy and transportable base surface. For example, students could use a piece of wood or heavy-duty cardboard for the “ground”.
· Students should make the infrastructure of their building visible by either leaving one wall uncovered or by constructing windows that allow someone to easily see the framework of the building.
· Sketches and Materials Lists
· Students will submit sketches for two possible building designs.
· Sketches should clearly show the infrastructure of the building.
· Materials lists should also be submitted for each building design.  The material and its intended us should be indicated.
· Project Log
· Students will maintain a log of the time spent on the project and the work that was done during specific meetings.
· Students should use the attached worksheet to record dates, times and activities performed during group meetings.
· The completed Project Log should be submitted as part of the Project Portfolio.
· Written Assignment
· Each student will also be required to turn in a 4-6 paragraph typed report that should include the following information:
· Describe how/why you deigned your building the way you did.
· Describe why you chose the materials you did and how each material contributes to the strength of the structure.
· Explain what reinforcements/adjustments were made after each stability test.
· Indicate your contribution to the building design and construction.
· The written assignment will be submitted as part of the Project Portfolio.

· Project Portfolio
· Required Materials:
· Report folder that can securely hold hole-punched paper.
· Dividers
· Students should organize the Portfolio into sections that are clearly marked by dividers:
· Section 1: Sketches and Materials
· Make sure you resubmit sketches and materials lists with teacher comments on them.
· Section 2: Project Log
· Students will submit the Project Log in this Section
· Section 3: Written Assignment Student 1
· Section 4: Written Assignment Student 2
· Section 5: Written Assignment Student 3
· The Project Portfolio will be graded for neatness, organization and content.
Project Log
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	Date
	Hours Spent
	What was done
	What to do next time

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Name: ___________________

Running Tally for project

	Date
	Assignment
	Completion

	Week 1
	Discuss Sketch 1
	

	
	Discuss Sketch 2
	

	
	Discuss Materials List
	

	
	Project Log Entries
	

	Week 2
	Submit Sketches 1 and 2 with Materials Lists
	

	
	Project Log Entries
	

	Week 3
	Did you submit an approved design?
	

	
	Project Log Entries
	

	Week 4
	Complete initial construction
	

	
	Test and make improvements
	

	
	Obtain materials for Portfolio
	

	
	Collect and organize notes for written assignment
	

	Week 5
	Conduct final tests and make final adjustments
	

	
	Assemble Portfolio
	

	
	Finish written assignment
	

	
	Sign up for presentation time
	

	Week 6
	Turn in Portfolio
	

	
	Presentation/Demonstration
	


If all pieces are completed on time, this will be a grade in the class work/homework category.

________ Class work/Homework Grade

See Portfolio and Shake, Rattle, and Roll Rubrics for those final grades.

Name: __________________

Portfolio Checklist

	Item
	Completed

	Soft cover report folder into which hole-punched paper can be securely fastened.
	

	Dividers
	

	Title page with all students’ names on it
	

	Section 1 
	

	Sketches: original and subsequent
	

	Materials List
	

	Section 2
	

	Project Log
	

	Section 3 & 4
	

	Written Assignment
	


Final Portfolio Grade__________








Names___________________









___________________









___________________

Building Rubric

	
	4
	3
	2
	1

	Mild
	Still Standing, No Damage
	Still Standing,

Mild Damage
	Still Standing,

Moderate 

Damage
	Major Destruction

	Moderate
	Still Standing, Mild to Moderate Damage
	Still Standing, Moderate to Major Damage
	Complete Destruction
	No Damage (Unrealistic model)

	Infrastructure
	Clearly visible
	Moderately visible
	Somewhat visible
	Not visible

	Presentation/Assembly
	Very neat and careful construction
	Somewhat neat and careful construction
	Messy and sloppy construction
	Very messy and sloppy construction


Final Building Grade____________
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