Department of Civil Engineering, [IT Bombay
CE317 Structural Mechanics -I1 Tutorial 5

Use Stiffness matrix method. Use E = 29E3 kN/cm?and A as given in brackets for each
member cm?. All loads in kN and dimensions in m. Find deflections and member forces
for following cases:

Q) Node 3 is roller, without settlement.
(i) Node 3 is roller, with 0.1m downward settlement
(ili)  Node 3 is hinge, without settlement.
(iv)  Node 3 is hinge, with 0.1m downward settlement
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Cases (i), (ii)
Kl =

0.8904 0.2296 -0.2504 -0.6400 -0.4800
0.2296 1.6104 0.2504 -0.4800 -0.3600
-0.2504 0.2504 1.2504 0 0

-0.6400 -0.4800 0 0.7265 0.6314
-0.4800 -0.3600 0 0.6314 1.1249

[Kiu= '

0 0  0.2504

0 1.0000 -0.2504
-1.0000 0 -0.2504
-0.0865 -0.1514 0
-0.1514 -0.2649 -0.5000

Cases (1), (i1)
(K=

0.8904 0.2296 -0.6400 -0.4800
0.2296 1.6104 -0.4800 -0.3600
-0.6400 -0.4800 0.7265 0.6314
-0.4800 -0.3600 0.6314 1.1249

[K}in=

0 0 -0.2504 0.2504
0 -1.0000 0.2504 -0.2504
-0.0865 -0.1514 0 0

-0.1514 -0.2649 0 -0.5000



