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Abstract:

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

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

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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Fig.1 plane beam element with rigid arm before and after
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5.0 0.21931 0.21967 0.37322 0.37353 1.40209 1.40275
10.0  0.24380 0.24435 0.46601 0.46658 1.50351 1.50432
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Fig.4 Cantilever of large deflection under concentrated load
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Table 3 Cantilever’s deformation under concentrated load

PI? w/L u/L 0, w/L
EL Oyt k2 vkl k2 ikl k2 SR
1.0 027190 0.27154 0.43605 0.43501 0.35577 0.35495 0.30172
2.0 046340 0.46317 0.13362 0.13352 0.62802 0.62710 0.49346
3.0 058269 0.58245 0.22339 0.22325 0.81882 0.81770 0.60325
4.0 0.65796 0.65769 0.29912 0.29894 0.95403 0.95272  0.66996
50 0.70829 0.70765 0.36134 0.36060 1.05430 1.05199 0.71379
6.0 0.74276 0.74253 0.41095 0.41081 1.12876 1.12743  0.74457

M 3 A vk 1 Sk 2 g R
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L w/L N, 7 PL*/EI=1W, W#& M 2
(0.30172-0.27154)/0.27154=112% , {2 7E
PL* | EI =6 It} , Wi #1 2 (0.74457 —0.74253) /
0.74253=0.27% , BARIX M ZFFA LRt oL

DA AR R s AR SCHE S 00 8 it AT 2 D1 1)
SPTHIZE TG D) 2R B R B Rk U IR, T
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