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Problem 1 (20 Points)

An experimental beam is composed of the three materials shown in the following figure. The

materials are firmly fastened together so that there is no relative movement between them.

Determine the safe resisting moment if o, < 18 ksi, o, < 12 ksi, o, <1500 psi.

4in.
| '___L.
Steel | 1 in,

%\ ‘ E =40x10° psi
Wood A 7in. Ea=10><106 psi
l E, =2x10° psi

Aluminum % 2 in.




Problem 2 (20 Points)

In a reinforce concrete beam with b = 250 mm, d = 600 mm, 4,= 1200 mm’,E,/E_= 16.
Determine the maximum stresses in the concrete and steel produced by a bending moment of
8 kNem. What is the maximum bending moment this beam can carry if the allowable
stresses are f, <10 MPa and f, <140 MPa. Is the beam over- or under-reinforced or

balanced reinforcement?

b

B




Problem 3 (25 Points)
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Problem 4 (25 Points)
A cylindrical rod is placed inside a tube of the same length. The ends of the rod and tube are
attached to a rigid support on one side and a rigid plate on the other. The load on the rod-
tube assembly is increased from zero to 5.5 kips and decreased back to zero.

a) draw a load-deflection diagram for the rod-tube assembly

b) determine the maximum elongation

¢) determine the permanent set

d) calculate the residual stresses in the rod and tube.

Tube

% _pe 4, =0.075in7  4,=0.100in.
E =30x10°psi E, =15x10°psi
O-Y,r =35ks1 O-Y,t =42ksi

= 3() in. ————*'l



Problem 5 (20 Points)
Extruded aluminum tubing with a rectangular cross-section has a torque loading of 20 kip-in.
Determine the shearing stress in each of the four walls with (a) uniform wall thickness of

0.140 in. and wall thicknesses of (b) 0.120 in. on AB and CD and 0.240 in. on CD and BD.
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