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Problem 1: (20 Points)

For the rigid-joint frame shown in Figure 1:

(a) Determine the horizontal and vertical components of support reactions (5 Points)
(b) Draw Free-Body Diagram for each member and determine the value and the
direction of axial force, shear, and moment at each end of the members (5 Points)

(¢) Construct complete axial, shear, and moment diagrams for each member (on
compresswn side) (10 Points)
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Figure 1



Problem 2: (30 Points)

Problem 2.1 (15 Points)

Determine the values of the reactions and all member forces for the pin-connected
truss shown in Figure 2. (Use the method of joints)

Figure 2



Problem 2.2 (15 Points) .
Using the method of sections, compute the forces in members 1, 2, 3, and 4 of the

truss in Figure 3
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Figure 3



Problem 3: (20 Points)
Determine the reactions at the supports and the force in each member of the space

‘truss as shown in Figure 4 for the load condition @)y = 3 kips and Q;x =1 kips.

16 ft

Figure 4



Problem 4 (30 Points)
For the truss shown in Figure 5, use the m§thod of virtual work (unit load method) to
determine the horizontal and vertical disp'lacements of joint C under the following
actions: |
(a) 48-kip load applied to joint B (20 Points)

(b) Bars AB and BC are subjected | to a temperature change AT of +100 F
(a=6.5x10"in/in/ F°) (5 Points) |

(c) Bars AB and CD are each constructed too long for 0.75 in. (5 Points)

| kips

in?

For all bars, Cross-section area is 2 in.2 and elastic modulus is 30000

20 ft

20t

301

Figure §



Problem 5: (10 Points)

Determine whether the trusses shown in Figure 6 are stable or unstable and whether
they are statically determinate or indeterminate. If they are indeterminate, state the
degree of indeterminacy.
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Figure 6



