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Exam Format and Grading. Attempt all three questions. Partial credit will be givem fartially correct

answers, so please show all of your working.

Question Points Score
1 15
2 15
3 10
Total 40




Question 1: 15 points

Analysis of a Supported Cantilever Beam Structure. Consider the supported cantilever beam structure

shown in Figure 1.
Uniform load W N/m.
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Figure 1: Front elevation view of a supported cantilevembséucture.

The cantilever is fully fixed (no rotation) at support A andestrained against vertical displacements at B.
It carries a uniform load?” (N/m) along the segment length B-C.

[1a] (8 pts) Use the methods nfoment area andcompatibility of displacementsto show that the support
reaction at B is:

7
Vi = WL (1)



[1b] (7 pts) Use the method ofioment area to compute the vertical displacement at C.



Question 2: 15 points

Consider the cantilevered beam structure shown in Figure 2.
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Figure 2: Front elevation view of a cantilevered beam stmect

Vertical loads of P (kN) and kP (kN) are applied at the midrspaf beam segments A-B and B-C, respec-
tively.

[2a] (3 pts) Briefly explain how therinciple of superposition — hint, hint hint! — can be applied to this
problem.

[2b] (8 pts) Use thenethod of moment-area to show that the clockwise rotation of point A is:
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Question 2a continued:

[2c] (4 pts) Draw and label the deflected shape of the beam when&k #Hficate sections of beam where
the fibre is in tension/compression, and where the curvasurero.



Question 3: 10 points

The cable structure shown in Figure 3 carries a triangulad lihat is zero at the left-hand support and
increases tav, N/m at the right-hand support.
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Figure 3: Elevation view of a swing bridge carrying a trialaguoading.

[3a] (4 pts). Starting from first principles (i.e., the differietequation), show that cable profile is given
by the equation

wex® dwW,
y(x) + (1 ~ g > T. 3



Now let us assume that the minumum value of the cable profdarsat x = 10.

[3b] (4 pts). Show that the horizontal cable force is:

2
=20 (4)

[3c] (2 pts). Draw and label a diagram showing the horizontal artical components of reaction force at
the left- and right-hand cable supports.



