Classroom Activity Contest
Sponsored by the Faculty Committee on Student Retention


SUBMISSION FORM
1. Describe your classroom activity. 

Students work in small groups to design and build a series of structures “houses” using a variety of materials chosen to represent various real-life building materials.  The students then test the stability and response of their structures to strong ground motions using sand-filled shake boxes.  The structures are tested under a variety of conditions, with varying subsurface materials (sand, gravel, etc.) and hydrologic conditions (ground saturation etc.).  After testing the structures, student compare and contrast structure design and response between groups.  The students are asked to turn in guided notes discussing the construction of their structures, what choices they made in their construction, the results of the tests, and what they might change in their designs having seen the tests and the ideas from the other groups.
2. Why did you choose this particular activity? 

This activity not only encourages group collaboration but requires the students to use advanced problem solving skills and collaboration.  The activity allows students to apply previous skills and knowledge to a real world problem, the construction of residences in earthquake prone areas.  Very few materials are required (3x5 cards, tape, paper clips, plastic bins, sand) and the shake boxes and subsurface materials can be adapted as required by time and resource constraints.  I enjoy this activity because the students are able to visualize the diversity of possible effects of earthquakes on houses.  The simulation of ground shaking also allows students to observe the formation and surface features of the resulting small-scale faults.  
3. What are the activity outcomes? 

Students learn to apply the scientific method to a concrete problem.  Students learn the effects of strong ground shaking on buildings.  Students are able to identify weaknesses and strengths in structures.  Students learn techniques for earthquake retrofitting.  
4. What were the intended activity outcomes? 

See #4

HANDOUT: 

Engineering Geology                                        Name____________________________

Instructions:

You group is responsible for the design and construction of four earthquake-proof houses.  Three of the houses will be single-story and the fourth will be a two story house.  Each of the houses must have four walls and a roof, any other aspects of design/construction are up to you (hint: think about how buildings are typically attached to the ground).   

House 1: the only building material use may use is the 3 x 5 cards provided

House 2: use both the cards and paper clips

House 3: use both the cards and tape 

House 4 (two story): use any combination of the provided materials

After designing and constructing your houses you will test them in one of the three soil conditions.  Answer the following questions:

House 1 Prior to Testing

1) What construction materials did you use and what kinds of real-world materials might they represent?

2) What serves as support for the structure?

3) Are there any inherent places of weakness in the structure?

4) Draw detailed sketches of the structure (sufficient for me to visualize it) and write a detailed description of how/why you constructed it in the manner you chose.

5)  What challenges in construction did you encounter?  How did you resolve them?

6) Discuss the placement of any reinforcements in your structure and justify their use and location.

House 1 After Testing

1) What kind of underlying material did you test your structure in?

2) What type of ground motion was simulated?

3) Describe the overall effect of shaking on your model.

4) What were the strongest parts of the model?

5) What were the weakest parts of the model?

6) If failure occurred, was it structural (the model fell apart) or due to ground failure (tipping over, sinking etc.)?

7) Did the duration of shaking influence the stability of your model?

8) What changes in design would you make?

House 2 Prior to Testing

1) What construction materials did you use and what kinds of real-world materials might they represent?

2) What serves as support for the structure?

3) Are there any inherent places of weakness in the structure?

4) Draw detailed sketches of the structure (sufficient for me to visualize it) and write a detailed description of how/why you constructed it in the manner you chose.

5)  What challenges in construction did you encounter?  How did you resolve them?

6) Discuss the placement of any reinforcements in your structure and justify their use and location.

House 2 After Testing

1) What kind of underlying material did you test your structure in?

2) What type of ground motion was simulated?

3) Describe the overall effect of shaking on your model.

4) What were the strongest parts of the model?

5) What were the weakest parts of the model?

6) If failure occurred, was it structural (the model fell apart) or due to ground failure (tipping over, sinking etc.)?

7) Did the duration of shaking influence the stability of your model?

8) What changes in design would you make?

House 3 Prior to Testing

1) What construction materials did you use and what kinds of real-world materials might they represent?

2) What serves as support for the structure?

3) Are there any inherent places of weakness in the structure?

4) Draw detailed sketches of the structure (sufficient for me to visualize it) and write a detailed description of how/why you constructed it in the manner you chose.

5)  What challenges in construction did you encounter?  How did you resolve them?

6) Discuss the placement of any reinforcements in your structure and justify their use and location.

House 3 After Testing

1) What kind of underlying material did you test your structure in?

2) What type of ground motion was simulated?

3) Describe the overall effect of shaking on your model.

4) What were the strongest parts of the model?

5) What were the weakest parts of the model?

6) If failure occurred, was it structural (the model fell apart) or due to ground failure (tipping over, sinking etc.)?

7) Did the duration of shaking influence the stability of your model?

8) What changes in design would you make?

House 4 Prior to Testing

1) What construction materials did you use and what kinds of real-world materials might they represent?

2) What serves as support for the structure?

3) Are there any inherent places of weakness in the structure?

4) Draw detailed sketches of the structure (sufficient for me to visualize it) and write a detailed description of how/why you constructed it in the manner you chose.

5)  What challenges in construction did you encounter?  How did you resolve them?

6) Discuss the placement of any reinforcements in your structure and justify their use and location.

House 4 After Testing

1) What kind of underlying material did you test your structure in?

2) What type of ground motion was simulated?

3) Describe the overall effect of shaking on your model.

4) What were the strongest parts of the model?

5) What were the weakest parts of the model?

6) If failure occurred, was it structural (the model fell apart) or due to ground failure (tipping over, sinking etc.)?

7) Did the duration of shaking influence the stability of your model?

8) What changes in design would you make?

General Questions

1) What effect might compacting the sand have on the results?

2) What was the effect of water on the amount of surface shaking and model stability?

3) What alternate materials might be useful to build more stable models?

4) Of the models you built, which would you prefer in an earthquake prone environment?

5) Of the models you built, which do you think most resembles the construction of your house?

6)  Which of your models withstood ground shaking the best?  Why do you think that was?

7) Did grain size have an effect of building stability?

8) Describe two things that other groups did that improved building stability.

9) Describe two things that other groups did that decreased building stability.

10) Did building construction or ground surface materials/conditions have a larger impact on building stability?

11) What effect might a foundation have on building stability?

12) Were the effects on the two story buildings different from the effects on the single story buildings?  How so?

13) Did the type of ground shaking (vertical or horizontal) have an impact on the models?

