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General Stability and Determinacy of Structures

Beams

Let » denote the number of reaction

¢ the number of equations of condition (¢ = 1 for a hinge; ¢ =
2 for a roller; ¢ = 0 for a beam without internal connection).

1. If r < ¢ + 3, the beam is statically unstable.
2. If r = ¢ + 3, the beam is statically determinate

3. If r > ¢ + 3, the beam is statically indeterminate.
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Beam

re ric+3 Classification

52 §=235 Stable and determinate

Stable and indeterminate

6 2 >
>3 to the first degree

43 4<6 Unstable

63 6=6 Stable and determinate




Trusses

1. If b + r < 2j, the system is statically unstable.
2. If b + r = 2j, the system is statically determinate provided that it is also
stable.

3. If b + r > 2j, the system is statically indeterminate.

b = No. of bars
R = No. of reactions

j = No. of joints
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b+r=16
2j=16

b +r=2j

Determinate and stable

Truss b r J b+ r:2j Classification
7 3 5 0 =10 Stable and determinate
6 4 5 0 =10 Stable and determinate
g 4 5 12 > 10 Stable and indeterminate

to the second degree




Rigid Frames

1 . ::“ 33;‘: +r< 3j+ + ¢, the frame is statically unstable.
2. +* r=3j + ¢, the frame is statically determinate

3063 + r>3j + ¢, the frame is statically indeterminate.

b = No. of members
R = No. of reactions
j = No. of joints

c = No. of equations of constructions.

Frame br j ¢ 3b+ri3ji+c Classification
100 9 9 0 39 > 27 Indeterminate to
the 12th degree
7y T 7
—O—T—0—
- - 0w 9 9 4 30 = 3] Indetvermmate to
the eighth degree
K 7 v/
Indeterminate to
1
v 9> 28 the I1th degree




