ME C85/CE C30 Mid-Term Exam #2, Spring 2013 Name: Dibdidih man 3 o \‘46

Monday, April 8, 2013, 2-3 PM.

Please write your name at the top of each page as indicated and write all answers in the space
provided. If you need additional space, write on the back sides. Do not remove or add any
pages. Assume all problems are two-dimensional unless noted otherwise. For all
answers, where appropriate, provide units. Good luck!

PROBLEM 1: 24 pts total

The truss shown below is supported by a hinge at A and a roller at F and is loaded by a vertical
force of 100 N at | and a 150 N force at E making an angle of 45 degrees with the horizontal.
Answer the following questions using clear free body diagrams and equilibrium equations:

| | | | JI

a- Determine the magnitude and direction of the reaction forces at A and F. (6 pts) 150 any &
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b- Using the method of joints, determine the magnitude and sense (tension or compression) of the

force in member JH. (9 pts)
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¢- Using the method of sections, determine the magnitude and sense of the force in member KG.

(9 pts)
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PROBLEM 2: 40 pts total ﬁ_
A —
A solid bar (shown on the right) is made of two different
materials. Portion AB has a cross sectional area Axs=1 in” and a
2t
Young's modulus Eag=29,000 ksi. Portion BD has a cross
sectional area Agp=2 in‘and a Young’s modulus Egp=10,000 ksi. A
tensile axial force P of 15 kip is applied at A, two compressive .
axial forces of 8 kip and 16 kip are applied at sections B and C {}
respectively. i ek
a- Plot a graph of the net axial force along the length of the bar.
On your plot, let x=0 at point A, and denote all tensile forces . {}
with positive values. (8 pts) 16 kip S
F(Ki F) D
Ly :
E; 1
e e
5 25 L,_Jh < L (20
b- Calculate the strain and the stress in both sections B-C and C-D. For each stress and strain,
denote whether it is tensile or compressive. (8 pts)
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c- Determine the vertical displacement of end A (and remember to denote the units). Specify if
this displacement is upwards or downwards. (9 pts)
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d- Instead of applying a force P at A, assume instead the top surface is fixed to a wall at A. How far
down will section B move for this situation? (15 pts) CRD

R
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PROBLEM 3: 36 pts total

A thin-walled pressure vessel of 5-in. inner radius r, 0.25-in. wall thickness t, and with flat ends
is fabricated from a 4-ft section of a pipe AB as shown below. The pressure inside the vessel is

300 psi. We will analyze stresses at a point on the vessel’s external surface at coordinate y=0,
z=r+t (for any value of x), as shown in Figure a.

a- When the vessel is just pressurized as described above, determine the stresses 0x and oyand
also the maximum shearing stress in the x-y plane and its orientation. Remember to indicate

your units (8 pts)
Y
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b- When the vessel is now simultaneously pressurlzed as descrlbed above and compressed by an

external axial force of 10 kip at each end, calculate oy and o (8 pts)
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c- Consider now that the pressure vessel is spirally welded at an angle B as shown in Figure b and
that the loading is such that 0, =1.76 ksi, 0, =6 ksi and Ty=0. Assuming that the tensile normal
stress perpendicular to the weld cannot exceed 3.15 ksi, perform a Mohr’s circle graphical
analysis to estimate the maximum allowable value of B. (12 pts)
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d- For the element shown here at the maximum allowable value of B, draw in all the stress
components, paying attention to sense (tension, compression, direction of shear).

, (8 pts)
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