MODULE-5

STIFENESSMATRIX METHOD

The systematic development of slope deflection method in the matrix form has lead to
Stiffness matrix method. The method is aso called Displacement method. Since the basic
unknowns are the displacement at the joint.

The stiffness matrix equation is given by
[A] [K] = {[P]-[PLI}
[A] = [KI{[P] - [P}

Where,

[P] = Redundant in matrix form

[F] = Stiffness matrix

[P] = Final force at the jointsin matrix form

[P_]= force at the joints due to applied load in matrix form

1. Anayse the continuous beam by Stiffness method Sketch the BMD
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Apply unit displacement at joint B.
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By condition of equilibrium at joint B
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2. Analyse the continuous beam by Stiffness method Sketch the BMD
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Apply unit displacement at joint B.
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Apply unit displacement at joint B.
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By condition of equilibrium at joint B
[P =0
[A] = [KI{[P] - [P}
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Slope deflection equation
2E1

Mag = Mpag + 7(2‘9;-. + Og)
0

=-80+ E?(2 A -%’fﬁ) (6a = O dueto fixity at support A)

MAB =-85.94kN-m

2E1

Mga = Mpga + T(zers +04)

0
ET —11.88
=80+ — (2 X— /59,\)

E

MBA = 68.12kN-m

Mgc = Mggc + ?LE(ZHB +0¢)

=.375+ gfi (2 X —11.88 5 —22,9)
6 El El

Mgc = -68.6kN-m
MCB =0

120
75

86| - +

BMD



Sinking of support

1. Analyse the continuous beam shown in figure by stiffness method. Support B sinks by
300/El units and support C sinks by 200/El units

100kN 60kN

N s, ¢

§ 4m 4m 4m 4m T

Kinematic Indeterminacy KI =2 (6g & 6¢)

100kN 60kN

IS B l c
§ 8m |2 4m 4m

6EIS 6EIS
[Pu] = Mgpa+ Mese - ——-—;

AN

:100)(8_60)(8_6)(1200 6X;00—21.25kN-m
8 8 g 8
_ 6EI5 _60X8 6X100_
[Pa] = Mece- = =—— +—5;—— 69.38kN-m
P 21.25
[P] = kN-m
PaL 69.38

Apply unit displacement at joint B.
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Analysis of frames
1. Anayse the frame by stiffness method
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Apply unit displacement at joint B.
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Apply unit displacement at jcint C.
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