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Beam 
• Beam is a member that bends due to application of 

transverse load.

• It supports load perpendicular to the axis applied at 
various points.

• Beams may be both straight and curves.

• Beams may have various types of cross-sections, 
e.g. square, rectangular, I-section, circular etc.



Classifications of straight beam
• Mainly 2 types of beam:

1. Statically determinate beam: The values of reactions can 
be obtained by using the conditions of static equilibrium. 
It can be classified as:

2. Statically indeterminate beam: The values of reactions 
can not be obtained by using the conditions of static 
equilibrium only. It is of three types:

a) Simply supported beam
b) Cantilever beam
c) Overhanging beam

a) Continuous beam
b) Fixed beam
c) Propped beam



Classifications of straight beam
• Simply supported beam: it is a beam with supports 

at the ends either by rollers or pins.

• Overhanging beam: It is a beam where one or both 
supports are not at the ends.



Classifications of straight beam
• Cantilever beam: It is a beam fixed at one end and 

free at other end.

• Fixed beam: It is a beam fixed at both ends.



Classifications of straight beam
• Propped beam: It is beam fixed at one end and 

simply supported at other end.

• Continuous beam: It is  a beam that consists of 
intermediate supports.



Types of loads in beam



Shear and moment
• Consider a simple beam shown of length 

L that carries a uniform load of w (N/m) 
throughout its length and is held in 
equilibrium by reactions R1 and R2. 

• Assume that the beam is cut at point 
distance of x from he left support and the 
portion of the beam to the right of C be 
removed. 

• The portion removed must then be 
replaced by vertical shearing force V 
together with a couple M to hold the left 
portion of the bar in equilibrium under 
the action of R1and wx.

• The couple M is called the resisting moment or bending 
moment and the force V is called the resisting shear or shear 
force.



Shear and moment
• Sign convention:

Shear        :
Force

Bending    : 
moment



Shear and bending moment diagram

Concentrated load



Shear and bending moment diagram



Shear and bending moment diagram



Shear and bending moment diagram



Shear and bending moment diagram

Straight line

Straight line



Shear and bending moment diagram

Uniformly 
distributed load



Shear and bending moment diagram



Shear and bending moment diagram



Shear and bending moment diagram



Shear and bending moment diagram

Straight line

2nd degree curve



Problem#407(singer) 
Draw the shear force and bending moment diagrams by using equations. 
Also find the maximum bending moment and its location.



Problem# 419 (singer)
Draw the shear force and bending moment diagrams by using equations. 
Also find the maximum bending moment and its location.



Problem# 418(singer) 
Draw the shear force and bending moment diagrams by using equations. 
Also find the maximum bending moment and its location.



Problem#3.42(quamrul) 
Draw the shear force and bending moment diagrams by using equations. 
Also find the maximum bending moment and its location.



Relations among load, shear and 
moment 

…………………(1)



Relations among load, shear and 
moment 

…………..(2)



Integrating (1), we get, Integrating (2), we get,

Again, we get,

Relations among load, shear and 
moment 



Problem: 432 (singer)

Draw the shear force and bending moment diagrams by using 
relationships among load, shear and moment . Also find the 
maximum bending moment and its location.



Solution



Solution:
To draw shear force diagram:



Solution
To draw bending moment diagram


