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Crane Boom Design Project Design Brief

Problem Statement:

Design, analyze, produce, and test a crane boom structure which can support a minimum load,

stay within a cost limit, and have a maximum "reach distance."

Limitations:

P The Overview of the Crane Boom Design Project document must be followed exactly.

P Each person will receive a base block; a 2"x2"x3.5" wooden block with one edge cut at a 45

degree angle.

P The bottom of the base block must be attached to the testing fixture with a single 3" screw.

P No part of the crane boom may be attached to any thing other than the base block.

P The end of your crane boom must permit the attachment of a testing hook.

P The crane boom must support a minimum load of 100 grams.

P The cost of materials for your crane boom cannot exceed $25,000.

P Materials are purchased only once from the teacher; there may be no replacements of

materials.

Bill of Materials: Heavy Paper 300mm x 450mm $10,000 p/sheet

Drink Straw 8mm x 205mm $ 5,000 each

Toothpick 2mm x 65mm $ 1,000 each

Paper Clip small size $ 2,000 each

String 2mm dia. x 300mm $ 2,000 each

PVC white adhesive in assembly quantities only

Project Time Line: Preliminary designs 2 days

Working drawings & force analysis 2 days

Prototype production 3 days

Preliminary technical report 1 day

Prototype testing 1 day

Redesigning & retesting prototypes 2 days

Technical reports are due 3 days after testing ends.
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Overview of the Crane Boom Design Project

Purpose: This project will introduce you to structural design. Typically people think of bridges

when structural engineering is mentioned. We will focus on a crane boom because it has clear

trade-offs.

Trade-offs: Engineers always must deal with trade-offs when designing. In this project the

trade-offs relate to the fact that a successful design can result either from a short boom that has

a short reach but can support very heavy loads or a design that has a longer boom with a long

reach but supports lighter loads.

What you will do during this project:

1. Learn about structural forces and discuss trade-offs

2. Research structures and make preliminary sketches of alternative designs that address

the trade-offs

3. Optimize the design by recording reasons why you selected your favorite design

4. Use drafting techniques to make a half-scale working drawing of your proposed design

5. Do a force analysis on your drawing. Label all the forces at work within the members of

your design

6. Begin your project technical report

P Include your design brief, sketches of at least 3 potential designs, and your working

drawing

P List the reasons why you selected your final design

P On the working drawing, label the point where you predict structural failure will occur

7. Use your working drawing to make a full-scale prototype of your crane boom

8. Test the prototype to its minimum load

9. Apply weights to load the prototype until it begins to fail. Record where it is failing and

then record the final reach distance (in mm) and the load (in grams) that caused the

structure to fail

10. Redesign and rebuild the failed prototype. Re test the structure. Record the re-test

data.

11. Finish your technical report; add the following to what you already have:

P Record ALL testing data and record any problems you had making your prototype

P Compare your predicted failure point with the actual failure point

P Discuss the changes you made during the redesign process and their effects

Evaluation Form for the Crane Boom Project:

Design Phase: Use of time _____ Alt. designs _____ Wkg. Drwg. _____ Force Analysis _____

(0-4) (0-4) (0-4) (0-4)

Prototype Phase: Use of time _____ Quality _____ Followed _____ Met Cost Limit _____

(0-4) (0-4) Wkg Drwg (0-4) (0-4)

Technical Report: (0-2) for each

Design Brief ____ Alternative Solutions ____ Optimization Reasons ____

Predicted Failure ____ Compare Predicted and Actual Failure Point ____ Discuss Problems ____

Report Test Results ____ Report Retest Results ____ Report is Typed ____

Spelling & Mechanics ____

Testing Results:

Original Reach _______ mm + Original Load _______ grams = Total _________

Redesigned Reach _______ mm + Original Load _______ grams = Total _________

Design Phase Total: _____ Prototype Phase Total:_____

Testing Phase Total: Holds the minimum load (0-20) ______

Total Project Points: _______

Technical Reporting Phase Total: _____
