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How do we solve an engineering problem?
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Example of Solving an Engineering Problem
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Oldest city’s oldest bascule bridge – the Bridge of Lions in St. Augustine, Florida
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Trunnion-Hub-Girder Assembly Procedure

Stepl.
Step2.
Step3.
Step4.

Trunnion immersed in dry-ice/alcohol
Trunnion shrink fit and warm up
Trunnion-hub immersed in dry-ice/alcohol
Trunnion-hub shrink fit and warm-up



Problem

After cooling the trunnion, the trunnion got stuck
in hub



Why did it get stuck!?

Magnitude of contraction needed in the trunnion
was 0.015" or more. Did it contract enough?




MATHEMATICAL MODELING
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The correct model would account for varying
thermal expansion coefficient
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SOLUTION OF MATHEMATICAL MODEL



Can you roughly estimate the contraction?
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Can you estimate the contraction more

accu ?
a = —1.2278 X 10~ 5T2 + 6.1946 X 1073T + 6.0150

v~

AD = Dj‘dT
T

= 80°F
T, = —108°F
D = 12.363"

(8D = -0.0137"

[AD\ LO"O‘S“

7

o (pin/in/F)

(F8]

L

1 I 1 I 1
-400 -300 -200 -100 0 100

Temperature (F)



USING THE SOLUTION



S0, what is the solution to the problem!?

a=—1.2278 x 107°T? + 6.1946 X 1073T + 6.0150
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Revisiting steps to solve an engineering

problem

Problem Description
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You are free

* to Share — to copy, distribute, display and perform the work

e to Remix — to make derivative works

under the following conditions

* Attribution —You must attribute the work in the manner
specified by the author or licensor (but not in any way that
suggests that they endorse you or your use of the work).

* Noncommercial —You may not use this work for
commercial purposes.

e Share Alike — If you alter, transform, or build upon this
work, you may distribute the resulting work only under the
same or similar license to this one.
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