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摘要 

为解决平面梁元在相交处可能存在的刚性连接问题，根据带刚臂平面梁元在受力后的运动和变形特点，该文基于共旋坐标法推导出两端

带任意刚臂的平面梁元的切线刚度矩阵显式表达式，给出了不平衡力的精确全量算法，并提供了详细的计算步骤。利用该文的研究成果

编制了程序，对无刚臂和有刚臂的平面梁结构进行了几何非线性分析。计算结果表明：这种非线性单元列式的正确性和非线性求解过程

的收敛性，实用价值较强。 
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Abstract： 

In order to solve the problem of rigid anchor connection when using plane beam element, an exact expression of 

non-linear tangent stiffness matrix is derived for the plane beam element with rigid arms by using co-rotational 

procedure and variational method and considering the characteristic movement and deformation under forces. The 

precise algorithm of unbalanced forces is proposed, the detailed calculation procedure is presented, and a computer 

program is developed. Geometric nonlinear analyses for plane beam structures with and without rigid arms are 

carried out to verify the reliability and computational efficiency of the proposed element formulation. The new 

element can be used in plane beam structures.
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matrix   
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