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of a beam-column element
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Fig.6 Load-displacement curves of right-angled frame
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A New Geometric Material Nonlinear Beam-column Element and Program Design

ZHANG Jun - feng', HAO Ji - ping®, LI Tian'

(1. School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Civil Engineering, Xi’ an Uni-
versity of Architecture and Technology, Xi’an 710055, China)

Abstract: An incremental virtual work equation for the three-dimensional beam-column element was proposed
based on the UL method. The geometric nonlinear tangent stiffness matrix for three-dimensional beam-column
element considering warping and shear deformation effects was derived. The Orbison sectional strength was
modified in order to consider the effects of torsion moment and warping. The elastic-plastic tangent stiffness
matrix was acquired based on the flow theory. Based on the object-oriented design conception, the finite ele-
ment analysis domain is divided into eight classes. A new class is derived from the Base Element class. Using
C + + language, the spatial steel frame advanced analysis program is complied. Numerical examples show that
the model can be used to predict accurately the utmost bearing capacity and instability mode of three-dimen-
sional space frames by modeling each member using one or two elements.

Key words: spaced-framed structure; warping; shear deformation; plastic-hinge; utmost bearing capacity;

object-oriented program design



