The transformation matrix of a two-nodes beam element is obtained with the combination of
two rotations « and S using local and reference coordinates systems:

[/1](3x3) = [Po—z] = [Po—1][P1—2]

cosa sina 0
Where: [Py_1] =|—sina cosa O
0 0 1

cosff 0 sinf
And: [Pi_2] = [ 0 1 0 ]
—sinB 0 cospf

cosacosff sina cosasinf
Then: [P,_,] = [—sin acosf cosa —sinasin ,8]
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The computations use the element nodes coordinates such that:
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The coordinates of any element are known in the global coordinates system.
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If the element has six degrees of freedom:

|.dJ = lul v W1 Bxl 9}11 921 Uy Uy Wy sz 03/2 szj

The transformation matrix becomes:

(41 [o] [0] [0]
(Tlipry = [0 A1 101 10]
azan =] [o] [A1 [0]
[0] [0] [0] [4]



