The Big Bridge Building Project
Rules:

1. Bridge specifications: 
a. The bridge must span an opening of 30cm

b. The total length must be at least 32cm and cannot exceed 39 cm
c. Width between trusses across the roadbed no less than 6cm and no more than 10cm

d. Height of at least 2.5cm of clearance between roadbed and lowest truss

e. Built from no more than TWELVE 0.33cm x 0.33cm  x 60 cm pieces of balsa wood 
f. Must allow a 2cm thick by 5cm wide test block to pass through the roadbed

g. Only the wood glue provided by the teacher can be used to hold it together

h. Cannot exceed 20 grams in mass.

i. Only 2 pieces of  wood can be laminated (gluing parallel pieces together) 
j. Middle of roadbed and superstructure must have clearance which will allow attachment of the test block from below.
k. Rules are subject to change at teacher’s discretion. 
2. Designers beware! Remember that the test block will be pulling on the roadbed of the bridge, the roadbed therefore needs to be strong and well attached to the bridge!
a. Do concrete research, bridge designs should be based on proven engineering principles!
3. Before work can begin on the life size blueprint the following must be approved by the teacher:  scale drawing of the bridge design showing side and top views and an accurate estimate of how many cm of balsa wood will be used. 
4. The life size blueprint of the bridge must be submitted and approved before construction can begin. Once approved blueprints cannot be changed without the approval of the physics teacher. 
5. Glue will be unlimited but excess glue adds significantly to the mass of the bridge and makes a messier bridge which could decrease its performance as discussed in number 6 below and on the grading sheet.
6. Bridge performance- Bridges will be tested by steadily increasing the force in kilograms on the bridge until its structure fails.  The following criteria will determine how well your bridge performs:

a. Structural efficiency = maximum mass supported by bridge (grams*)
                                                        mass of bridge(grams)
b. Materials efficiency =  cm estimated - │cm estimated – cm used │




    cm estimated
c. Cost Efficiency =                             cost of bridge($)



           maximum mass supported by bridge (grams*)
d. Total efficiency = (Cost eff x Structural eff x material eff. )

The Bridge Project Grade Sheet
Turn in with report
Your Name_____________________________________________

Bridge Building Partners___________________________________

                                        ___________________________________

A.
BRIDGE DESIGN AND COMPANY REPORTS (60 pts)

a.
_______Blueprints complete and neat: 20 pts

b.
_______Originality of bridge design: 20 pts

c.
_______Neatness of finished bridge: 20 pts

B.
BRIDGE PERFORMANCE (140 pts )

a.
________Weight held by bridge: 10 pts

b.
________Structural efficiency: 10 pts

c.
________Cost efficiency: 5 pts
d. 
________ Materials Efficiency: 5pt
e.
________Total efficiency: 5 pts

f.
________Calculations: 5 pts

g.
________Final report: 100 pts

For your bridge: (fill in this part)
Bridge Mass__________________________

Mass Held by bridge________________________

Structural Efficiency_________________________ ranked_______of________

Cost Efficiency_____________________________ ranked_______ of ________

Total Efficiency____________________________ ranked _______ of ________

Write Up:

a.
Where did you get the idea for your design

_______(10pts)

b.
How does your design:


i.
Overcome compression and tension

_______(20pts)


ii.
Make good use of the materials

________(10pts)

c.
Where did your bridge fail



______(10pts)


i.
Why do you think it failed where it did
______(10pts)

d.
What factors, in your opinion, made:


i.
The most structurally efficient bridge 
______(15pts)

e.
In summary what bridge design features were the 


most successful in this lab and which ones 


were the least successful.



______(25pts)









______ (100pts)



The Bridge Project Grade Rubric
Bridge Building Partners______________________________________________

A. BRIDGE DESIGN AND COMPANY REPORTS (60 pts)

a. Blueprints complete and neat: 20 pts

Few erasures, member width correct, types of joints and overlaps shown, correct views
b. Originality of bridge design: 20 pts

Research proven engineering principles but try to add your own twist without compromising the design
c. Neatness of finished bridge: 20 pts

Cut pieces fit to make tight joints, little excess glue, bridge matches blueprints, is symmetrical, it does not lean excessively
B. BRIDGE PERFORMANCE (140 pts )

a. Weight held by bridge: 10 pts

b. Structural efficiency: 10 pts

c. Cost efficiency: 5 pts

d. Materials efficiency; 5pts

e. Total efficiency: 5 pts

f. Calculations: 5 pts

g. Final report: 100 pts

As Bridge testing proceeds fill in the attached data sheet and calculate the Structural efficiency, Cost efficiency and Total efficiency for each bridge.
What you need in the write up:

1. Title Page


a. Title


b. Group Members

2. Purpose

3. Data Tables

4. Sample Calculations

5. Report Summary

6. Grading Sheet

Summary:

a.
Where did you get the idea for your design(10pts)

b.
How does your design:


i.
Overcome compression and tension(20pts)


ii.
Make good use of the materials(10pts)

c.
Where did your bridge fail
(10pts)


i.
Why do you think it failed where it did(10pts)

d.
What factors, in your opinion, made the most structurally efficient bridge(15pts)

e.
In summary what bridge design features were the 


most successful in this lab and which ones 


were the least successful.(25pts)

Total
______ (100pts
Performance Data Sheet
	Name
	Bridge Mass(g)
	Mass Held(g)
	cm estimated
	cm actual
	Struct eff
	Cost eff
	Materials 

eff
	Total eff

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


USING WEST POINT BRIDGE DESIGNER AT HOME
1. Download West Point Bridge Builder 2012

2. Open Bridge Designer

3. Click on “Create a new bridge design”.  Click “OK”

4. Read the Design Requirement Screen: Click “Next” 
5. Enter Local Contest screen: Click “Next”
6. Select a Deck Elevation and Support Configuration Screen

b. Choose a Deck Elevation of 12 meters 
c. Support Configuration

1. Standard Abutments, no piers and no cables. 
2. Click “Next”

7. Deck Material and Truck Loading Screen

a. High Strength concrete
b. Standard Truck
c. Click “Next”

8. Select A Standard Truss Screen 
a. “None”

b. Click “Next”

9. Fill In Title Block Screen
a. Put in Group Name for “Designed by:

b. No need for a project number

c. Click “Next”

10. Design The Steel Truss Screen

a. Click “Finish”

11.  Start by selecting the following bridge settings:

a. Carbon Steel, solid bar, and 150x150mm. In drop down bars.

12. Begin adding connections to your bridge from the “Design Tools” box.

a. Circle: connector

b. Bar: beams

c. Arrow: used to move things around on bridge

d. Eraser: erase parts of bridge

13.  Use rulers at the edge of the screen to help you with lining up the pieces.

14.  If you plan to double up a beam you must put the “member size” at “220x220mm”. Use the control button on the keyboard to select multiple members.
15. Once you have finished designing the bridge click on the “Load Test” icon, 6th icon from left. 
16. Click on last icon in the top row “Load Test Results” will show up.  Print out Load Test Results.  Click “Copy to clipboard”.  Also print out your report.
17. Print out bridge.
18. Obtain Bridge Spreadsheet from my website. Open Excel from the start menu and open “Bridge Spreadsheet”. Go to “Materials Template” page and click in box A1 and then click “Paste”.  Now follow excel instructions on next page.
USING WEST POINT BRIDGE DESIGNER ON LAB COMPUTERS

1. Click on “Bridge Designer” icon

2. Click on “Load an existing bridge design file”.  Click “OK”

a. Open “Honors Physics”, “Bridge Design” and select
i. Standard Abutment


b. Once open save bridge under a new name.

3. Start by selecting the following bridge settings:

a. Carbon Steel, solid bar, and 150x150mm. In drop down bars.

4. Begin adding connections to your bridge from the “Design Tools” box.

a. Circle: connector

b. Bar: beams

c. Arrow: used to move things around on bridge

d. Eraser: erase parts of bridge

5.  Use rulers at the edge of the screen to help you with lining up the pieces.

6.  If you plan to double up a beam you must put the “member size” at “220x220mm”.

7. Once you have finished designing the bridge click on the “Load Test”. 

8. Click on “Reports”, “Load Test Results”.  Click “Copy to clipboard”. 

a. You may have to raise the window up a little to see the “clipboard” button.

9. Click on “Reports” “Cost Calculation” and record the cost of your bridge.

10. Open Excel from the start menu and open “Bridge Spreadsheet”. I have included an example spreadsheet and a blank spreadsheet.  Go to “Materials Template” page (blank spreadsheet) and click in box A1 and then click “Paste”.  Now follow excel instructions on next page.

Excel Page

1. On your materials page, highlight all of your data and sort by “Size mm” A to Z.

2. Determine which cells on your spreadsheet have 150x150mm members.

a. In U7 enter these cells.   Example =SUM(E5:E30)

3. Determine which cells on your spreadsheet have 220x220mm members.

a. In U8 enter these cells and multiply by 2.   

Example =SUM(E31:E39)*2

4. Go to line 10 and change the number of single members to match your bridges number of single members (150x150) Change cell S10 to match this number.
5. Do the same for line 11 for the double members.

6. Extra Connectors (set up for a 6cm wide bridge) See example below
a. Connectors- these run straight across the bridge to tie the sides together.  The length of these members will be the width of your bridge. Enter the length in cell R12. Change cell R11 to match your number of connectors.  You must decide how many connectors you wish to use. I have chosen 12 connecters each 6cm long
b. Bottom X connectors- (these are X’s on the roadbed) Enter length of these in cell R15 and change cell R14 to match how many of this you wish to have on your bridge. I have chosen 5 x-connectors at 7.2cm. This will be 10 sticks to make 5 x’s
c. Top X connectors- These go across the top of your bridge.  Enter length in cell R18 and enter the number in cell R17.  I have chosen 9 x-connectors at 10.4cm.
Connector

     X-connector

7. Cell U17 will tell you how much balsa wood you will need in centimeters.  Remember you only get 720cm.
8. Print out spreadsheet.
