
32 

 

DISTRIBUTED LOADS 

 

Learning Objectives 

1).  To determine the resultant of a given line load and to 

evaluate the support reactions acting on the body that 

carries such a load. 

 

2).  To do an engineering estimate of the equivalent load and its 

location. 

 

Distributed Parallel “Line” Loads 

L

o
R w(x) dx  =  Resultant Force 

 
L

rP c
o

M x w(x)dx  = Resultant Moment about pt. P 

 
L

c
o rP

L

o

x w(x) dx M
x

Rw(x) dx  = Line of action for equivalent force 

 

Note: 

     
R

F  = area under the curve, q(x) 

     x  = centroid of the area under the curve, q(x) 

     Determine direction of 
R

F and 
O

R
M by inspection 

     Use your intuition to check your answer. 
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Distributed Loads 

Example 1 

 
Given:  A distributed loading acting over the top surface of the beam is given by w(x) = 160x N/m. 
 

Find:      
 a) Estimate the equivalent load and its location along the beam.  

 b) Calculate the magnitude and location (from the left side of the beam) of the equivalent  
      resultant of this load. 

 

 

 

Solution: 
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Distributed Loads 

Example 2 

 
Given:  Granular material exerts the distributed loading shown on the beam. 
 

Find:      
 a) Estimate the equivalent point load and its location along the beam.  

 b) Calculate the magnitude and location (from the left side of the beam) of the equivalent  
      resultant of this load. 

 

 

 

 

Solution: 
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Equivalent Systems, Distributed Loads 

Group Quiz 1 

 

Group #: ____________   Group Members:  1) ______________________________ 

       (Present Only) 

Date: ______________ Period: _________         2) ______________________________ 

              3) ______________________________ 

              4) ______________________________ 

Given: The given beam is located as shown.   

     

Find:    

a) Replace the distributed loading on the beam with an equivalent set of point loads and 
identify the location and direction of each of the point loads.   

b) Combine the set of point loads into a single equivalent point load and determine the point of 
application along the beam.    

Solution:  

  

 

  

 








