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Predicted Results vs. Actual Results:

Deflection | Critical Location of Failure
under Load
1kN

Predicted | 0.1 mm 1.7 kN
Results

Actual 1.678 mm | 3.384 kN
Results

Analytical Results: See attached.
Post-testing Discussion:

During testing, the bridge failed when the angled side truss members buckled under the
critical load. It failed there because the strength of the I-beam deck combined with the support
from the jig on the vertical members of the side trusses left the angled truss members more
vulnerable to buckling.

Our predicted deflection under 1 kN of force was approximately 6% of the actual
deflection under 1 kN. Also, our critical load prediction was approximately 50.2% of the actual
critical load applied before failure. However, our bridge did relatively well concerning the failure
load to weight ratio and bridge size: The failure to weight ratio was approximately 17.66
N/gram, the highest ratio of all the groups, and the bridge weight was about 191.6 grams, the
smallest of all the groups. This was beneficial for our bridge because optimal values for these
two characteristics are critical in bridge construction and material management. In addition, our
bridge performed relatively well in the deflection*weight category with 321.5 mm™*grams.

To improve the accuracy of the analysis, we could have been less conservative with our
Phase 3 calculations. We originally had a predicted value of about 3.0 kN and also had a
SolidWorks predicted value of 3.6 kN as the critical load; however, we decided to take into
consideration imperfection factors such as gluing and bridge assembly, causing us to decrease
our predicted value by about a factor of 2 to 1.7 kN. Without consideration of those factors, our



load prediction would have been more accurate at about 88.7% of the actual critical load. The
deflection prediction could have been improved by considering that SolidWorks does not take
buckling into account significantly during model analysis and that SolidWorks also takes into
account warping of the model that is realistically unfeasible when calculating deflection.
Realizing this, we could have increased our prediction value for deflection.

In order to improve the scale-bridge model, we could increase the strength in the side
trusses that had buckled during testing by adding a cross-brace between adjacent trusses on the
shorter sides of the assembly in order to limit buckling. We could also reinforce the deck with a
smaller upper truss or a more elaborate lower truss to limit buckling in the lower truss region.



Analytical Calculations
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