Distributed Loads		Engineering Science
Distributed Loads
A distributed load is one which is spread over the length of a beam.  The symbol for a distributed load is ω, which is the force per unit length of the beam and unit is N/m.  It can be assumed that all loads are distributed evenly, rather than varying from point to point.  Hence this type of loading is usually referred to as a uniformly distributed load or ‘UDL’.
The figure below has no loads placed on it but its own weight is considered:
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Figure 1: Uniformly distributed load, the beams weight.

Total Load carried = ω (N/m) x l (m)
 (
-ωl
/2
) (
ωl
/2
)As the beam is symmetrical, the reaction at the end of supports are each (ωl/2).  The shear force diagram decreases from + (ωl/2) to 0 at the centre of the beam.  The shear force then changes signs and increases to - (ωl/2), figure 2.  The straight line of the shear force slope is equal to the loading, ω.






Figure 2: Shear force diagram of a simply supported uniformly distributed load beam.
When drawing the shear force diagram, it is useful to remember the following:
(i)  Under the portions of the beam where there is no loading, the shear force diagram line is horizontal.
(ii) Immediately under a concentrated load, whether it is an applied load or a reaction, the shearing force diagram line is vertical, its length representing to scale the magnitude of that concentrated load.
(iii) Under portions of the beam where there is a UDL, the shearing force diagram is a straight line which slopes to the right, the magnitude of the slope being equal to the rate of loading.
The bending moment at any section is found by treating he distributed load as an equivalent point load acting at the section’s centre of gravity.
[image: ]
Figure 3: Bending moment diagram of a simple supported uniformly distributed loaded beam.
The maximum bending moment occurs when the shear force is zero (see the shear force diagram).
Examples
1.  A simply supported beam is 10m long and carries a load of 20m at 3m from the right end of the beam.  Assume that the weight of the beam is a uniformly distributed load of 5kN/m.  Draw the shear force and bending moment diagrams and determine the maximum bending moment.
Total distributed weight=5x10=50kN [(kN/m)xm =kN]
Taking moments about ‘A’:


Taking moments about ‘B’:



Calculate shear forces:



Looking @ SF diagram (pdf) maximum bending moment occurs @ 6.2m.

Calculate bending moments (looking to the left of point being considered):


	No construct the bending diagram (pdf).
2. A beam ABCDEF, 20 m long, is simply supported at B and F.  It carries uniformly distributed loads of 200N/m along the overhang AB, and 100N/m over the length EF.  It also carries concentrated loads of 600N, 800N and 400N at C,D and E respectively.  If AB=BC=DE=EF=4m, draw to scale the shear force and bending moment diagrams for the beam.
Taking moments about ‘F’:


Forces Up=Forces Down



Calculating shear forces:



Calculate bending moments (looking to the left of point being considered):


Now construct bending and shear diagrams, see pdf.
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