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Question (1): (15 Marks) |
For the shown cross-section, determine the following: 2 3 12

(@) The location of the centroid. T
(b) The moments of inertia about the centroidal axes. 24
(c) The direction of the principal axes. 1
(d) The principal moments of inertia. (12, 36 cm 12
| 1 1 1
Solution:
Element A x ¥ Ax Ay x-xh y-vb I, Afv-yb)? I, Apexb)? Lo I,

1 43200 6.00 4200 259200 1814400 | -24.00 12.00 46656.00 62208.00 | 5184.00 248832.00 0.00 -124416.00
2 43200 3000 3000 1296000 12960.00 0.00 0.00 5184.00 0.00 46656.00 0.00 0.00 0.00
3 43200 5400 1800 2332800 7776.00 24.00 -12.00 | 46656.00 62208.00 | 5184.00 248832.00 0.00 -124416.00

1296.00 38880.00 38880.00 98496.00 124416.00| 57024.00 497664.00 -248832.00
tan (2 Theta) = -1.5
xb= 30.00 em I.= 222912.00 em* I, = 68785884 em* 2 Theta= -36.31
vb= 30.00 cm I, = 354688.00 em* I.= 8974116 em* Theta = -28.15
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Question (2): (15 Marks)

A bar of variable cross-section is subjected

to axial loads as shown.

(a) Determine the maximum safe value of Pgge.

(b) Determine the deformation of the Bronze
part only due to Psas calculated in (a)

Given Data:

Allowable stress for bronze = 100 MPa

Allowable stress for aluminum = 90 MPa

E =2.58 GPa

Aluminum

NS

40 N/mm?
60

(@)
For bronze:
Obronze = M <100 N/mm? > P <100
ronze X
For aluminum (solid part):
Talum = Pawum < gopn/mm? > F+220%5)x40 _ o,
Aalum 40%x5

For aluminum (hollow part):

Oalum = Palum <90 N/mm2 > P+ 2(10 X 5) x 40 <90
Aalum (40—2X6)><5

Form (1), (2) and (3), the maximum safe value of axial load P = 8600 N = 8.6 kN

(b) E=258GPa=258x10° MPa = 2.58x10° N/mm?

_ Psafe L _ 8600 X 60 _
EA  2580x(20x5)

The deformation of the Bronze part only due to Psae = 2 mm

-, P<10000N ...(1)

. P<14000N ...(2)

. P<8600N ...(3)

IPSafe = 8.6 kNI

With best wishes
Dr. Maha Nazeef
Dr. M. Abdel-Kader



