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Structural Mechanics I

CE  203-KFUPM-021

Summary of lecture 24-26                                             Internal Forces in Beams: SFD & BMD 


Definition:  A beam is a structure that carries the loads mainly by bending action. For such a structure the load is mainly transverse to the longitudinal axis and the moments are causing bending about either on or both of the axes of the cross section. A typical beam is shown in Fig. 1 below.

Fig. 1:
The following relations are obtained: 

· dV/dx = - w(x)  … (1)

· dM/dx = V(x)   … (2)

The slopes of V(x) and M(x) are obtained from the above two equations. This is very essential to determine the concavity (curvature) of each segment of the curves for the shear force diagram (SFD) and for the bending moment diagram (BMD).

Drawing of SFD and BMD: For a segment LR from a beam, and upon integration of equations (1) and (2) above we have 





VR = VL + AuW(x)  ; and   MR = ML + AuV(x)    … (3:4)

where: AuW(x) = area under load diagram from L to R.
  
AuV(x)   = area under shear diagram from L to R.

Equations (3) and (4) will lead to a fast procedure to draw a complete picture of the variation of shear force (SFD) and bending moment (BMD). The method is called the method of summations.
Here it is to be noted that the degree of the curve segment for shear V(x) is one degree higher than the load function w(x) and one degree less than that for the bending moment diagram M(x).

The following notes and examples illustrate the key features of the method of summations for typical loads including concentrated forces and moments. 

Notes: 

1. The concentrated force will cause a jump in its location only on the SFD.

2. The concentrated moment will cause a jump in its location only on the BMD.

3.  For most problems always start by determining the support reactions and ensure correctness of the values for equilibrium requirements.

4. Pay extra attention to the curvature of the curve segments on the SFD and BMD.
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Study the equilibrium of this differential element:





w(x)
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