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Question 1 (15 points): Support Reactions and Bending Moments in a connected Beam Structure.

Consider the multi-span beam structure shown in Figure 1.
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Figure 1. Front elevation view of multi-span beam structure.

The cantilever is fully-fixed to the wall at Point A. Points B, D and F are hinges. Horizontal and vertical
point loads P (kN) and 2P (kN) are applied as shown in Figure 1.

[1a] (3 pts). Compute the degree of indeterminacy for the beam structure.
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[1¢] (3 pts). Compute the total force at hinge F.
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[1d] (6 pts). Draw and label diagrams showing how the bending moment and axial force vary along
the beam, nodes A through L. Clearly indicate on your bending moment diagram, regions that are in

tension/compression.
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Question 2 (15 points): Tension, Compression and Zero-Force Members in a Truss Structure.

Consider the truss structure shown in Figure 2.
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Figure 2. Twenty one bar truss structure.
Vertical loads of 2P kN are applied at nodes B, C and D. A horizontal load of 4P kN is applied at node F.
[2a] (4 pis). Compute the magnitude of the total support reactions at points A and E.
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[2b] (4 pts). Identify the zero-force members (If you wish, you can simply annotate Figure 2).
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[2¢] (5 pts). Using the method of joints (or otherwise) compute the distribution of tension and compression
forces throughout the truss structure. Draw and label a diagram showing the distribution of forces.
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[2d] (2 pts). If the maximum force any member can support is 10 kN in tension and 7 kN in compression,
determine the maximum value of P that the truss structure can safely carry.
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Question 3 (10 points): Degree’s of Indeterminacy.

[3a] (4 pts). Compute the degree of indeterminacy for the structure shown in Figure 3.
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Figure 3. Simple portal frame.

[3b] (2 pts). Briefly explain why the method of trees cannot be used to compute the degree of indeterminacy

of Figure 3.
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[3c] (4 pts). Compute the degree of indeterminacy for the large moment-resistant frame shown in Figure 4.
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Figure 4. Elevation view of large moment-resistant frame.
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