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Centroid of an area
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Example: Find the centroid position in the yz coordinate system shown for t = 20cm
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Second moment of area

s The 2" moment of the area 4 with respect to the x-axis is given by I, =

= The 2™ moment of the area A with respect to the y-axis is given by

Y
» Example: 2" moment of area for a rectangular cross section:
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Centroids and area moments of area:
Formula sheet

Moments and Geometric Centroids /
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Parallel-axis theorem: the 2" moment of area about an axis through C parallel to the axis

through th troid C’ is given b —
rough the centroi is given by g = 23 .
Ic =Icr + Ad2 _
¢ ce Iz, =~ :L;Z.' + Iag/
Example: Find the 2" moment of area about the horizontal axis passing through
the centroid assuming ¢ = 20 cm T = T, + A d[ a
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Bending stress formula

Ty (:Es y) = - hi(gl)y

¢ occurs the furthest distance away from the neutral axis. If we denote this
gonsistent with the diagram below, then we can write
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Bending stress sign
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Example: Find the maximum tensile and compressive stresses in this beam
subjected to moment M, = 100 N-m with the moment vector pointing in the
direction of the z-axis. Again take t ?@}1 ﬁv\
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Summary of bending in beams

*  Maximum stress due to bending Cr °

W
N L,
oM e E =
___________________ Sl

Neutral surface

* Bending stress is zero at the neutral axis and ramps up
linearly with distance away from the neutral axis . —

= [ is the 2" moment of area about the neutral axis of the
Cross section
Be sure to find the cross-section’s centroid and
evaluate I about an axis passing through the centroid,
using the parallel axis theorem if needed

Ic = Ior + Ad% o

* To determine stress sign, look at the internal bending
moment direction:
Side that moment curls towards is in compression
» Side that moment curls away from is in tension
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