Lecture No. 33, 34, 35 & 36

Subject:  Shear and Moment Equations & Diagrams
Objectives of Lecture:

· To show how to form the equations of shear force (V) and bending moment (M) and how to plot the shear force and bending moment diagrams
Shear Force and Bending Moment

Equations and Diagrams 

The equations of V and M in terms of the position x along the axis of a member can be obtained by using the method of sections, as follows:

· Identify the points of discontinuity (e.g. points where a distributed load changes or where concentrated forces or couple moments are applied) along the member

· The V and M equations must be obtained separately for each segment of the member located between any two discontinuities of loadings

· For example, for the beam shown in Fig. 1, sections located at x1, x2, and x3 will have to be used to describe the variation of V and M throughout the length of the beam

      Fig. 1

· Draw the F.B.D. at the sections located at x1, x2, and x3 and obtain the equations for V and M separately for each segment

· These equations for V and M will be valid only within the regions from O to a for x1, from a to b for x2, and from b to L for x3
· Using the equations of V and M, their ordinates for different values of x may be calculated and V & M diagrams may be plotted.

· V & M diagrams showing the variations of V & M along the axis of a member are required for the design of the member

Sign Convention

As shown in the above Figure

· A shear force, which causes clockwise rotation of the member on which it acts, is considered to be with positive sign  

· A bending moment, which causes compression or pushing on the upper part of the member on which it acts, is considered to be with positive sign. Also, a positive bending moment tends to bend the member in concave upward manner  

Numerical Examples

· Try the solved examples from Book
(Examples 7–7 to 7 –8, page 342 to 343)

· Unsolved Examples
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