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LoADINGS, TRANSFORMATION, AND BEAM DESIGN

Combined Loadings:

e Thin-walled pressure vessels:
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1. Hoop stress is circumferential direction: 01 = pT
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2. Longitudinal stress is lengthwise: 0'2 2 > 0'1
Where r=inner radius, t = wall thickness, and for spherical tanks, 0'1 = 62 = o
e Combined loading due to normal force and bending:
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e Combined loading due to shear forces:
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Stress Transformations:

e By rotating the coordinate axis we see all possible combinations of normal and shear stress. They
are plotted as Mohr’s Circle. This allows identification of coordinates in which all stress is normal
and potentially points where all stress is shear.
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To rotate by ep into the principal stress plane (where T, = 0 and o, is max):
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To rotate by Gp into the principal shear plane (where T, is max and c_is min):

T
N T T T T T ey
: A 45° rotation in reaqlity 1
! transiates to @ 90° rofation 1
1 on Mohr's Circle :
y= (Uy , _rxy) ] !

Imax
> 0
I
Tmin
4 v
Pressure Vessels
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Nofte that a spherical vessel will

\ / be two concentric identical
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Beam Design:

e Determine all beams with § > S i and select the one with the lowest % ratio (less weight is more

desirable so long as it meets the minimum criterion set by S
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For more information, visit a tutor. All appointments are available in-person at the Student Success Center, located in
the Library, or online. Adapted from Hibbeler, R.C. (2014). Mechanics of Materials (9" Edition). Boston, MA: Prentice
Hall.



