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Fig. 1  Cross-section of the ring bar Fig.2 Mesh of the ring section
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Table 1 The result of stress function

radius R /m 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

analytical solution ¢ /m? 1.500 1.395 1.280 1.155 1.020 0.875 0.720 0.555 0.380 0.195 0.0
our solutiony /m>  1.500 1.395 1.280 1.155 1.020 0.875 0.720 0.555 0.380 0.195 0.0
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bar with two holes(m) with two holes
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(a) Cross-section of the thin-walled box
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Finite Element Solution for Torsion Stress Function
With Arbitrary Multi-Connected Section

WANG Jia-lin, HE Lin, ZHANG De-li
(School of Civil Engineering and Architecture, Chongqing Jiaotong University
Chongqing 400074, P. R. China)

Abstract: The major three methods can be used to solute the torsion bars’ torsion problem.
One is the boundary element method and the finite element method that is based on the warping
function of torsion theory, the others are numerical solution based on the thin-wall theory and
the finite element method based on the torsion stress function of torsion theory. According to
stress function theory of torsion bars with arbitrary cross section, a functional equivalent to the
torsion’ s differential equation and definite condition was discussed and improved, finite ele-
ment formulas were deduced to solute the torsion stress function for multi-connected section,
the boundary condition of single warping-displacement value was changed to concentrated force
loaded on boundary nodes. The condition that the stress function might be constant value on
each hole boundary was satisfied by using master-slave node method, so the torsion stress
function with arbitrary multi-connected complex section could be obtained directly by finite ele-
ment method, and the torsion constant was solved by integrating from the torsion stress func-

tion. Examples verified the feasibility and validity of this method.

Key words: multi-connected section; torsion; stress function; finite element



