Engineering Mechanics – Statics CE 201-023 (01)

Notes: Lectures 33-36




The following notes summarize the key issues introduced in lectures 33-36. The issues stressed in these lectures are devoted to the analysis of beams to determine the shear force diagram (SFD) and bending moment diagram (BMD) for statically determinate beams.

Definitions: 

· A statically determinate beam is a beam where all support reactions can be determined only from the applications of equations of static equilibrium.

· The positive sign convention of internal forces is the assumed positive directions for all internal force at selected positions defined by a position coordinate such as x or angle Fig. 1].

· The SFD is a graphical plot of the change of the internal shear force V(x) along the axis of the beam.

· The BMD is a graphical plot of the change of the internal bending moment M(x) along the axis of the beam.

The following page summarizes the key issues to study the SFDs and BMDs for beams.

· The positive sign convention is explained.

· An example explains the basic steps of plotting the SFD and BMD.

Fig. 1: The positive sign convention for N(x), V(x) and M(x)


The positive sign convention [Fig. 1 (continued)]
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Note: on the cut 1-1, the three forces Na, Va, Ma are shown in the positive directions on both the left face and right face.
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Note: the slopes and curvatures of the SFD and BMD are determined from the expressions V(x) and M(x), with the help of the beam relations where [dV(x)/dx]p = - [w(x)]p, and [dM(x)/dx]p = [V(x)]p at any point p along the beam. On the moment diagram the slopes shown in red with positive x explain the curvature of M(x) diagram.
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