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Normal Stress Caused by Bending:

® Recall shear and moment calculation and graphing techniques:
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® The Neutral Axis is the axis at which a member in bending experiences no normal stress:
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® When bending, we observe how stress varies as a point moves away from the Neutral Axis:
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I = ysz = or g, = ——— for any y because for a positive y point, the
Omax beam experiences compression

® The Parallel Axis Theorem is often used for

objects that are not strictly rectangular or

circular, but rather comprised of several shapes:
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Rectangle Leectangte = %bh3
Circle Lircie = %nR“
Triangle Lriangte = %bh3

Semi-circle Liemicircie = %nR‘*
b is in the direction parallel (ll) to the NA
h is in the direction perpendicular (1) to the NA




® Unsymmetrical bending due to moments at angles requires the moment vector to be decomposed:
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Shear Stress Caused by Shear Force:

There are two directions in which shear force acts: longitudinal (along the length of the beam) and transverse (on

cut plane) _ Distance from NA to the
Y centroid of A
1. Horizontal shear (longitudinal): AH = #Ax Area above the point or above
A | the Shear Plane (opposite side
2. Transverse shear:t = ';—QAx andt =15 .-—2= OT NA}, -
avg t max A I Moment of inertia of entire
object (independent of A or y)
Shear flow (shear force per unit length): g = % = # |4 Transverse force applied
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