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The degrees of freedom are as follows, 
dn x', dn y ', dn z', df x', df y ', df z' as shown in the figure and the corresponding forces with d replaced 

with q.

The local stiffness matrix connection connects q and d.
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The basic transformation rules are as follows:
{d} = [T ] {D}
{Q} = [T ]T {q}
{q} = [k] {d}
{Q} = [K] {D}, where
[K] = [T ]T [k] [T ]



[K] is obtained as
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The global stiffness matrix 
is:
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For members 12, 23, 45, 56
I = 27.34 × 109 mm4

J = 18.77 × 109 mm4

L = 6 × 103 mm
E = 12 kNmm2

G = 5 kNmm2

for member 25
I = 18.23 × 109 mm4

J = 6.4 × 109 mm4

L = 3 × 103 mm
E = 12 kNmm2

G = 5 kNmm2

At every node there are three degrees of freedom. So in total there are 18 degrees of freedom.
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Now extracting the stiffness matrix K11
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