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ADAPTIVE FINITE ELEMENT PROCEDURE FOR CIRCULAR BAR
STRUCTURES CONSIDERING ROTATIING STIFFNESS OF JOINTS

LIU Hai-feng , HAN Jun-ke , LI Qing-hua , GAO Yuan , YANG Jing-bo

(China Electricity Power Research Institute, Beijing 100055, China)

Abstract: A method is derived to judge whether the calculation precision of the finite element model of bar
element structures is senstive to the rotating stiffness of the joints so as to adjust its discrete method. based on the
Zienkiewicz-Zhu error post-processing technique, a stress norm is defined to judge the calculation precision, and
the equations beteween dispacements and forces are derived by considering the rotation stiffness of the joints.
Taking the nodal displacements resulting from the trial calculations of the beam/truss element model as boundary
condtions, this method gives the scopes of rotating stiffness suitable to be discreted by truss elements, beam
elements, and beam-spring elements. A case study on an 32-leged structures is conducted to illustrate the
feasibility and validity of the method in ANSYS.
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Table 1 The first calculation (truss models)
v A 0 16 K o
2 ) - 161 i V/m Am /(N *m)  GEREEN F)/Pa " S /(%)
Nl H
1 1 ¥ 5.466x107 5.466x107 1.422x107 0.110 1.037x10° 1.301x10° 5
1 2 F 2.750x1078 2.750x107* 7.150x1078 0.162 1.530%10° TEBR ] 5
2 1 # 6.713x107° 6.713x10°° 6.981x10° 0.427 4.026x10° 3.275x10* 5
2 2 i 6.121x107° 6.121x10°° 6.366x10° 0.478 4.222x10° 4.048x10* 5
Rz2 FE2xRRE
Table 2 The second calculation
i i 16;1 M; /(N - [M; /(N = m) i Ky /(N *
2t 16| i [M; [ /(N +m) j v/m Am /(N * m) SN 3 /Pa p /(N *m)
1 1 7 0 4.289x1077 0.172 0 1.420x10°° 0.117 1.112x10° 4.135%10°
1 2 4.071x10°  4.071x107 0 0 7.002x107° 0.167 1.583x10° Jo Rl
2 1 7 0 2.135x107* 6.359 6.351 6.333x10™° 0.662 6.254x10° 1.018x107
2 2 7 0 2.135x107* 6.343 6.351 6.303x10™° 0.682 6.448x10° 9.794x10°
Fz3 3 RAEERNEER)
Table 3 The third calculation (semi-rigid model)
it HHT 1] 16,1 M, /N = m) M ION = m) vim SN Pa
i )
1 1 FNITE 1.350x107 4.478x1077 0.116 8.886x107 1.420x107° 1.110x10°
1 2 FNITE 3128107 3.589x1077 3.128x1072 8.886x107 7.002x107® 1.566x10°
2 1 FNITE 3.479x107° 2.025%107° 3.479 4013 6.875x107 5.447x10°
2 2 FRITE 3.469x10°  1.988x107° 3.468 4.013 6.570x107 5.645x10°
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