Lecture No. 17

Subject:  Distributed Loading
 
Objectives of Lecture:

· To explain how a load distributed over the surface area of a body (i.e. distributed loading) may be replaced by a resultant force having its magnitude and location on the body
17.1 Reduction of a Simple Distributed      Loading

a) Distributed loading on the surface of a

body having surface area as: L x a

Fig. 17.1

p = pressure on the surface of the body


(Force/area, i.e. Force/L x a)

b) Load intensity along the length (L) of the body

Fig.17.2

w = load intensity along the length of the body = p a = Force/L

c) Magnitude and location of the resultant force (i.e. FR and x)

A = Area of the load









      intensity diagram

   







    =  FR

 C = Centroid of the area

defined by the load


intensity diagram

                                  =  x
Fig. 17.3

d) Reduced form of the “distributed loading”

Fig. 17.4

Numerical Examples

· Try the solved examples from Book
(Examples 4 –20 to 4 –22, page 182 to 184)

· Unsolved Examples

4-139

Replace the distributed loading by an equivalent resultant force and specify its location on the beam, measured from the pin at A (Fig. 4-139)
Fig. 4-139

4-142

Replace the loading by a single resultant force, and specify the location of the force on the beam measured from point O (Fig. 4-142). 

Fig. 4-142

4-153

Replace the loading by an equivalent resultant force and couple moment acting at point B (Fig.4-153)

Fig. 4-153
4-157

Replace the loading by an equivalent force and couple moment acting at point O (Fig. 4-157). 

Fig. 4-57
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