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Exam Instructions ¢taiaY) cilagdas

1. Read the exam information carefully and adhere to it:
question types, answer sheet format, pen type, necessary
tools, total exam marks, and exam duration.
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Ensure that all your question pages are available. L ALY Claia g A e a3 2

Do not place any exam-related materials close to your seat. il G L laieVU Alall <l o gall gums giny .3

4. Mobile phones are prohibited and must be completely
turned off, not in airplane/silent mode. Follow the
supervisors' instructions regarding phones.
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5. Use of headphones or any type of smart devices
(visual/auditory/sensory) is prohibited.
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6. Do not use/bring additional papers for the exam; you will
be provided with the necessary papers if required during
the exam.
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Problem 1: (10-Marks) 4.8 kips/ft e 4in
For the beam (of length L=15 ft and L 3.‘2 lps/
formed from two boards 16x4 in? and ERRRRRRRRRRRRRRRRRR

12x4 in?) and loading shown, . 1P 4in
- . 16 in

et 10 ft —-
2.5 ft each
(a) Draw the shear force and bending moment diagrams.
(b) Find the centroid and the second moment 4.8 kips/ft
of inertia of the T cross section 3.2 kips/ft

--------------------

(c)Find the maximum shear and normal : o
stresses in the beam. B, il T #

(d)Find the maximum shear and normal 2.5fﬁeach
stresses at the mid-span of CD. 3%

(e) Find the maximum shear and normal
stresses between the web and flange.

vb := 5428571429
Il :== 2416.761905
Vmax = 24800
Mmax = 691200
sigC == —3023.455233
tauC’ = 573.3966851
Vimid = 3200.000003
Mmid = 672000.0000
sigD = —2939.470365
taul) == 73.98666912
sigkl '= —408.5750316
tauk = 562.9255990

12in

12800
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Problem 2: (10-Marks)

A rectangular plate in biaxial stress is subjected
to normal stresses as shown, the plate has
dimensions 400x800x30 mm?3 and is made of steel
with E= 200 GPa and nu=0.30.

1) Determine the change in the thickness of the

plate.

o, =15 MPa
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2) Determine the change in the volume of the plate.

3) Find the state of stresses in the wild AB
4) Determine the change in length AB.

5) Determine the maximum in-plane shear strain in the plate.

epsz = 0.00003000000000
epsx = —0.0001975000000

epsy = 0.0001275000000

deltttt == 9.000000000 10~

delxxxx == —0.0001580000000
delyyyy = 0.00005100000000

deltvwy == —3.840000000 10’
th = 2.034443936
I:=—2010
sigav == —1.000000000 10
siga == —2.500000000 10
R = 2.500000000 10
stresxW = 4.99999999 10°
tauuuuW = —2.000000000 l()7

stresyW == —2.499999999 10’
delABAB = —0.0001185040

G = 7.692307690 10'°

.
taumax == 2.5 10

gammma = 0.0003250000001
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