EGR 107

TOOTHPICK BRIDGE DESIGN PROJECT

DESCRIPTION & RULES

Spring 2016
OBJECTIVE:  
Design and build a bridge using toothpicks and glue.  The bridge will be judged on strength and lightness of the structure. 
RULES: 
1) The bridge MUST span a gap of 9.82” (inches), resting on buttresses 2” high by 2” thick by 6”.  
2) The bridge must pass over an object 3.81” high and 3.5” wide. 

3) The bridge may contact the horizontal and vertical surfaces of the buttresses (Figure 1).
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Figure 1. Cross-sectional drawing of bridge dimensional constraints.
4) The bridges will be tested by placing a block on top of and at mid-span of the bridge. The testing block is 8.1-cm long, 5.1-cm wide, and 1.9-cm tall.  This block has a hole at its center through which a 0.7-cm diameter eyebolt will pass vertically.  This eyebolt will be used to attach the testing apparatus (chain and bucket).  It must be provided for.  If the test block cannot be installed at the center of the bridge, the bridge will be disqualified.
· The testing block must not hang over the edge of the bridge (i.e. the bridge width must be greater than 5.1 cm).
5) The official toothpicks are ROUND TIP TOOTHPICKS.  These round toothpicks (Figure 2) are

 ~ 2.60” long with a mid-section measuring ~ 0.080” in diameter.  The ends of the toothpick taper to a point.  The official toothpicks weigh ~101 mg each.
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Figure 2.  Schematic of the official toothpick.
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6) The official glue is PITSCO STRUCTURES GLUE.  With this glue, each glued joint may be expected to weigh ~80 mg.

7) The official construction materials will be provided to you.  The use of ANY materials other than the official construction materials will be grounds for disqualifying a bridge. 

8) Toothpicks may be modified (shortened, blunted, bent, etc.). 

9) Bridges must weigh less than 32.0 g. 

10) Bridges must be completely assembled when submitted for testing.

JUDGING: 
1) Bridges must conform to all rules and must hold at least 1 kg to win. 

2) Bridges will be weighed, placed on the supports, attached to the test apparatus, and then loaded in ~200 g increments until the point of failure (2 cm of deflection or breaking).  Bridges will be scored based on the weight held and their own weight (Equation 1).
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(Eqn. 1)
3) The winning bridge is the most efficient bridge, not necessarily the strongest bridge.  The winning bridge team will receive a 5% BONUS on their deliverables for this project. 
Deliverables:
· Project Proposal – 26/27 Jan
· EGR 107 memo template should be used. Start the document immediately after the memo template heading.
· Initial next to your name in the heading.

· Project Specifications, Preliminary Design Concepts, Feasibility Criteria

· A consistent set of metric units must be used.

· You should keep both hard and electronic copies of this document for your records.
· Written CDR – 16/17 Feb
1. Cover Page – see formatting below 
2. Abstract - A brief, concise recounting of the document content.  Give facts. New Page (NP)
3. Table of Contents/Lists with page numbers

4. Introduction (NP) 

· Brief statement of project purpose and what is in the document

· Project Description/Specifications – Statement of project goals and design specifications

5. Design Criteria (feasibility criteria, merit criteria, merit curves) – Verbal and visual (graphical) statement of the design criteria and rationale for these criteria

6. Design Alternatives including sketches – neat hand drawings are acceptable

7. Feasibility/Merit Analysis – documentation of how each design alternative fared and why

8. Design recommendation with sketch(s) – more details on the recommended design and justification for selection as the design for construction

9. Testing Plan and Results

· Verbiage introducing the tests to be performed followed by details on each test as explained in the on-line materials on Test Plans

· Documentation of the test results, modifications to the design, and recommendations for future designs

10. Conclusions and Recommendations - closing statements regarding the design

11. References – as appropriate (NP)
12. Appendices – as appropriate (NP)
· CDR Presentation (~ 10 min. each) – 16/17 Feb
· Title slide

· Project description/specifications

· Design criteria (feasibility criteria, merit criteria, merit curves)

· Design alternatives (with sketches)

· Feasibility/merit analysis results

· Design recommendation with sketches

· Test results
· Conclusions and recommendations
Formatting Requirements for Proposal
Proposal Coverpage: See EGR 107 Memo Template Document, start document on first page immediately after memo template header, initial next to your name in the header
Font:

12 pt, Times New Roman
Margins: 
left: 1.25"

right: 1.0"



Top: 1.0"

bottom: 1.0"

Line Spacing: 
1.5 lines

Justification:  
Everything should be left justified unless otherwise noted.
Paragraphs: 
Indent to indicate paragraphs.  Do not use multiple returns.
Page numbers: Count the cover page as page 1, do not put a number on it.  Center subsequent page numbers at the bottom of the page.  They should be computer generated as the rest of the document.  
Section numbering:  Use a numeric format with only one level of subsections.  Bold upper level section numbers and titles (1. Introduction), underline secondary section level numbers and titles (1.1 Project Goal).  Left format all of this.
Figures and Tables:  Should be stand alone items, appear shortly after mentioned in the text, and are to be centered horizontally.  If a figure or table is not mentioned in the text, it should not be in the document.  
Figures and Tables must be numbered and titled.
· Figure numbers and titles should be beneath the figure and left justified (aligned).  Pictures, graphs, drawings, schematics, and diagrams are figures.  

· Table numbers and titles appear above the table and are left justified.

White spaces:  There should not be any large open white spaces in the document.  Arrange text, figures, and tables so that there are no large blank areas.  

· Do not start new sections on new pages unless the section heading is the only item at the bottom of the previous page.



Formatting Requirements for PDR and CDRs
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Section numbering:  Use a numeric format with only one level of subsections.  Bold upper level section numbers and titles (1. Introduction), underline secondary section level numbers and titles (1.1 Project Goal).  Left format all of this.

Figures and Tables:  Should be stand alone items, appear shortly after mentioned in the text, and are to be centered horizontally.  If a figure or table is not mentioned in the text, it should not be in the document.  
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· Figure numbers and titles should be beneath the figure and left justified (aligned).  Pictures, graphs, drawings, schematics, and diagrams are figures.  

· Table numbers and titles appear above the table and are left justified.

White spaces:  There should not be any large open white spaces in the document.  Arrange text, figures, and tables so that there are no large blank areas.  
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