Grade 7 Design-Construction-

Back-to-School Night


CHALLENGE ONE:

FLOPPY ANTENNAE:

STRUCTURES IN TENSION AND COMPRESSION
CHALLENGE: GIVEN 5 SHEETS OF PAPER AND 12” OF TAPE, BUILD THE TALLEST FREE-STANDING TOWER YOU CAN
First Iteration: Give no instruction

Second Iteration: Demonstrate technology of creating stiff structures by rolling paper

Third Iteration: Demonstrate technology of guy wires.

What design ideas did you consider?

How did each tower fail?

How can it be modified and  improved( based both on your own ideas and those of others)?
References: 

· Wimpy Radar Antenna by Doug Prime

· Developing Effective Technology Design Challenges by Philip Sadler
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Welcome to Craggy Rock!
You got here just in time. This growing community needs four new bridges, and they're very picky about what they want!

Test your engineering skills and try to match the right bridge to the right location.

Click on one of these four regions to get started. By the way, you may use each bridge type only once -- that's a direct order from the mayor of Craggy Rock. Good luck!

Location 1: Multi-lane bridge for commuters and tourists
Location 2: Footbridge across a stream
Location 3: Highway bridge across a busy shipping port
Location 4: Railroad bridge in a national park
Want some help? Stop by Bridge Basics before you begin.
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Suspension Bridge

Stayed-Cable Bridge

Arch Bridge
Beam Bridge

Building Big Forces Lab

· Tension

· Compression

· Torsion

· Shear
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Straw Bridge Challenge:

Build a truss bridge 14" long using plastic straws, pins, and index cards which will hold at least 8 small water bottles.
Grade will depend on strength and efficiency( capacity/ weight of structure) of bridge
· Test close to failure at least 3 times; measure dead load( weight of bridge); live load(capacity) and efficiency
· Identify failure mode

· Modify and Re-test
Challenge: Design, test, and modify a truss bridge using the West Point Bridge Designer engineering simulation program
Iteration 1: Load Sample Design, Improve Efficiency by reducing size of members until failure.

Iteration 2: Design new arch bridge using template, and optimize efficiency.
What factors can matter other than cost?

Iteration 3: Design wholly original bridge, balancing efficiency and esthetics.

SITE MODELS:
Design and build an architectural site model, emphasizing the relationship of structures to other built structures and the environment.

Computer-Aided Design Project:

Intro to Architecture: Videos- The Rural Studio; Sketches of Frank Gehry

Using Punch Home Design Suite, Design an affordable house- 1-1/2 bath, kitchen-LR-Dining, 2 BR, Office BR 1800 sq ft;  issues of scale.
Final Project: Design and build a timber-framed model house, including foundation, sill, timber framing, roofing, sheathing, and insulation.
Part 1: Gain familiarity with timber-framing technology

Part 2: Construct footing and foundation walls.

Part 3: Construct Sill beams
Part 4: Frame floor joists

Part 5: Construct bents
Part 6: Attach with girts

Part 7: Frame Roof with rafters and purlins
Part 8: Rough-In Frame doors and windows
Part 9: Frame Stairs
Part 10: Balconies, extensions, landscaping.

Why do we teach engineering and technology?
· We live in a technological world. The purpose of this course, like any other, is to help students understand and appreciate their world.

· Literacy in engineering and technology is as important today as being able to read and write.

· We need to be a nation which creates technology, not merely consumes it.

· It is important that students become comfortable in solving problems with open-ended solutions.

· Because of this importance, engineering and technology concepts are part of the Massachusetts State Frameworks, and are tested on the Grade 8 MCAS.

How do we teach engineering and technology?

· Students learn to embrace failure- engineering knowledge is gained only through analyzed failure; design only occurs through a cyclical process of brainstorming, building, testing, and re-design.
· Students learn that all design requires trade-offs of strength, cost, performance, efficiency and esthetics.
· Students learn to solve complex design problems through breaking them down into simpler questions.

What is the relationship of Grade 7 Design-Construction to other arts electives?

· The arts rooms are interconnected, not just physically but intellectually. Within this course, students switch back and forth between drawing, computer simulations, video clips from such people as David Macaulay ( winner of the 2006 Macarthur award) and Frank Gehry, and hands-on building.

· Concepts also flow between courses- the concepts of trusses learned in this course is re-visited in designing furniture in eighth-grade Art; structural concepts are used to inform the eighth-grade Architecture course, etc.
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