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(Classification of structures) 

• The structures used in civil engineering can be divided 
into four categories. 

1) Plane trusses 
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Determinacy and Stability of 

Structures

Theory of Structure
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 Pin support and pin connection

 Fixed support & fixed connection  Roller support



One-way slab

Two-way slab



 In x-y plane

0

0

0

=

=

=







o

y

x

M

F

F
 Determinacy: when all the forces in structure can be 

determined from equilibrium equation , the structure is referred 
to as statically determinate. Structure having more unknown forces 
than available equilibrium equations called statically indeterminate

 If  3 is number of  equilibrium equations, c is number of  

equilibrium equations from internal hinges and rollers 

(c=number of  members-1)& r is number of  unknown forces: 

r:3+c

r = 3+c , statically determinate 

r > 3+c , statically indeterminate

r < 3+c , unstable
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Stability of Structures: To ensure the equilibrium of a structure or
its members, it is not only necessary to satisfy the equations of
equilibrium, but the members must also be properly held or

constrained by their supports.

Stability:

Unstable
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P

Partial Constraints

case loading  with thisunstablesatisfied benot     will0 = xF

Improper Constraints

This can occur if  all the support reactions are concurrent at a 

point.
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UN   :  Unknowns   
EQ    :  Equations 
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Beams UN      :    EQ 
  r        :   3+C 

UN  >   EQ 
r     >   3+C 

UN  =   EQ 
r     =   3+C 

UN  <   EQ 
r     <   3+C 

Unstable 
……..Why? 

stable 
Indeterminate 

Unstable 
……..Why? 

stable 
determinate 

Unstable 
……..Why? 

r :   No. of Reactions 
C :  ???? 
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Frames 
UN      :    EQ 
  r+3b :   3j+C 

UN  >   EQ 
r+3b > 3j+C 

UN  =   EQ 
r+3b= 3j+C 

UN  <   EQ 
r+3b < 3j+C 

Unstable 
……..Why? 

stable 
Indeterminate 

Unstable 
……..Why? 

stable 
determinate 

Unstable 
……..Why? 

r :   No. of Reactions 
C :  ???? 
b : No. of members 
j : No. of Joints 
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Frames  -  Unstable --Stable 
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UN      :    EQ 
  r+3b :   3j+C 

UN =r+3b = 9+3(20) = 69 

EQ =3j+C = 3(15)+0 = 45 

24 
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Trusses UN      :    EQ 
  r+b :   2j 

UN  >   EQ 
r+b > 2j 

UN  =   EQ 
r+b= 2j 

UN  <   EQ 
r+b < 2j 

Unstable 
……..Why? 
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Unstable 
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Beam Examples:
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Truss Examples:
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Frame Examples:

c=3-1=2
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