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A High Precision Plane Rectangular Element of Frame-
Shear Wall Structure Analysis
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Abstract: The element shape functions containing a plane rectangular element (GR12M) with
rotational freedoms and stiffness matrix are developed based on the bilinear conforming displacement
fields and the bubble displacement fields with internal parameters, according to the generalized
conforming conditions and the rotation degree concepts of continuum mechanics. In the analysis of
frame-shear wall, the plane rectangular element (GR12M) with rotational freedoms can greatly
improve the performance of elements without increase of freedom degree of elements, with
simplicity and convergence. The connection problem of analysis is solved at ease. A high precision
membrane element can be offered to flat shell analysis.
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Fig.1 Rectangle element with rotational degrees of

freedom
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Fig. 2 Additional displacement field caused by rotational
degrees of freedom
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Fig. 3  Cantilever subjected to shear load and finite

element mesh
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Table 1 The end deflection and stress of point A

Rk 4 X1 Pk 8% 2 RHE 16X 4
HonHR 4 X 1 mesh 8> 2 mesh 16 X 4mesh
Element type

ve OxA e TN e OzA

Planed2 #50 0.2624 —60.0 0.2636 —60.07 0. 2661 —60. 03
Planed2 element

I BT 0. 3333 —73.81 0.3520 —65. 69 0. 3544 —63. 24
Regtan%le

element™!

GR12M #T 0. 3446 —60.0 0.3530 —62.0 0.3554 —60.76
GR12M element

o i ve =0. 3558,  g.4 =—60

Exact solution
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Fig.4 Frame-shear wall subjected to uniform load
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