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1. (25%) As shown in the Figure 1, determine the maximum allowable intensity w of
the distributed load that can be applied to member BC without causing member AB
to buckle. Assume that 4B is made of steel (E, =200GPa, o, =360 MPa) and is
pinned at its ends for x—x axis buckling and fixed at its ends for y—y axis buckling.
Use a factor of safety with respect to buckling of 3.

Note: member BC can be assumed rigid.

Figure 1



BiFeE X213 Z2FEALIHLZHBANERA

Leryrian c hMBIELAELE RE(BEASMCEHE )
FRA8 (R4 A 20301)

#$ 4R F2R *EE [REE5 - FIHE

2. (25%) As shown in the Figure 2, a cylindrical tank with closed ends contains

compressed nitrogen gas at a gage pressure of P = 20,000 psi and is subjected to

a compressive axial force F = 70,000 1b. The tank is with inner radius r = 10 in

and thickness t = 0.1 in, and material property Young’s modulus E = 30 x 10°

psi and Poisson’s ratio v = 0.3. Answer the following questions:

Obtain the normal stresses o, and o, of the stress element shown on the
surface of the tank. 4

Draw the Mohr circle of the given stress state.

Determine the transformed stress state if the stress element is rotated 60° from
the horizontal direction. “

Obtain the principal stresses and the maximum in-plane shear stress of the
element.

Obtain the absolute maximum shear stress of the element (assume plane stress
condition).

From the given stresses, determine the circumferential and the longitudinal strain.

Figure 2
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3. (25%) As shown in Figure 3, the 20-kg drum is suspended from the hook mounted
.on the wooden frame. Determine the states of stress at points £ and F on the cross
sections of the frame at sections a—a and b-b, respectively.

fael
25 mm
Sectionb - b

Figure 3
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4. (1) (15%) By using the moment-area method, determine the reactions at the
supports shown in Figure 4.
(2) (10%) Draw the shear and moment diagrams.
Note: EI is constant. Support B is a thrust bearing.
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