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(15%) 1. The bar shown in the figure has cross-sectional area
Ao from A to C and 24, from C to B. The bar is T A
subjected to its own weight and a_load P at point
C. The weight per unit volume is 7, and the modulus ,.‘._ ¢
of elasticity is E. The total weight of the bar is
3yA; L = P. Determine (i) the reactions at supports __L
A and B; (u) the deflection at point C. L4

(10%) 2. Calculate the maximum shear stress Tmaz and the
angle of twist ¢ for a steel tube (G = 76 GPa) having
the cross section shown in the figure. The tube has
length L = 1.5m and is subjected to a torque T’ = 15 R !
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For a thin-walled tube: shear flow f =7t = A ¢= et J =447, [fo T]

where f is shear flow, Ly, is the length of the median line, and A,, is the area enclosed

B

st 2mm

by the median line of the cross section.

(25%) 3. Determine the deflection at point D for the following problems.

P b EI P
I \»)

cal ,x /‘/E > i A // D R

L a 7 )

‘ EI
2ET P d P
EL
e/ ) // D ( ‘l’ “ ,A '/\/ 11/8
A ﬂ” v ,_"—J 8 ' /'C IEI ID
L
T L l Pl k 7 A
a

(Hint: The beams are in contact only at points C and D.)

4. . . 129
(5%) (a) What is “buckling”?

(5%) (b) Is there any difference in consideration between the buckling design of beams and plates?

Why? ET, L
(15%) (c) Find the buckling load Pe, of the following step column by energy method. X
/
e, L,
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”4 A cantilever beam (Fig. a), having a length of 60 inches and a cross section of channel
( /6 shape (Fig. b), is subjected to a concentrated vertical load P at its free end. The beam is
made of a material whose stress-strain curve is shown in Figure c.
a. At which location the load P applied will result in pure bending about z-axis
without twisting.
b. Determine the ultimate load P, this beam can take.

c. Determine the stress (both normal and shear) distributions schcmatlcally at the
sections A-A, B-B, and C-C as indicated in Fig. a under P,,.
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