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Abstract

This paper presents a new stiffness matrix for the analysis of arbitrary thin-walled open beams
in warp-restrained torsion. The element accounts for both flexural and warping torsional effects.
To eliminate the ad hoc introduction of St. Venant stiffness in this C° element, the virtual work
equation based on an orthogonal Cartesian coordinate system is used. The effectiveness of the
derived block stiffness is addressed. The transformation matrix between two different reference
systems is also shown. Numerical examples using the proposed matrix are compared with the

classical solutions or other previous results in the literature.
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C : centroid

2 S : shear center

Fig. 1. Coordinate system.
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Fig. 2. Channel shape shear wall core with an end

torque.
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Fig. 3. Deformed shape by MSC/NASTRAN.
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# 2. Maximum values for torsional angle 0, (X 1075)

Warping Warping
Support Restrained Released
Condition | present | Conci & | Present | Conci &
FEM Gattass | FEM | Gattass
2 ele. 594 5.56 .106 109
4 ele. 5.59 5.57 105 105
10 ele. 558 5.58 105 105
Analytical 556 104
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