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Abstract: The finite element simulation of seismic behavior of a new rectangular steel tubular
column space frame joint with force-transforming plates outside was carried out using ANSYS.
The skeleton curves, energy dissipation capacity, ductility, bearing capacity, failure modes,
stiffness degradation curves and stress distribution of ordinary space frame and middle column
node adding force-transforming plates outside with two adjacent beams of equal or unequal height
were compared and analyzed. The results show that the bearing capacity of steel frame with force-
transforming plates outside is improved to a certain extent under the action of low cyclic loading.
The failure location is transferred from the original beam-to-column connection to force-

transforming plates and other parts connected with beam flange, which effectively let plastic
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hinge move outside. The hysteretic curve of space frame with force-transforming plates outside is

full, and the frame has strong energy dissipation capability. Compared with the traditional space

frame, the new frame has larger initial stiffness, slower degradation of stiffness and strength,

and improved ductility to a certain extent. The stress distribution of panel zones of beam-column

joints can be improved by adding force-transforming plates outside. The stress distribution of the

beam-column joint is more uniform and the stress peak position moves outward. The premature

failure can be effectively avoided when the stress at the root weld of beam-column connections

develops too fast, and the seismic behavior of space frame can be improved.

Key words: force-transforming plate; space frame; bearing capacity; hysteretic behavior; seismic

behavior
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Fig.1 Reinforced Steel Tubular Column Joints and

Frame with Force-transforming Plates Outside
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Fig.3 Sizes of Special Force-transforming Plates
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Viscous Damping Coefficient
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MPa,NF2 [t TF2 ik T 40. 67 MPa(21. 56%),
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N JJ WA Ry 424. 21 MPa; NF2 i Jj W {8 /4 {7 & BR
B 250 mm, H Y 70 392. 67 MPa, NF2
L E e TF2 B R F7 W (E 4N T 150 mm, 1 B /)
W E PR T 31. 54 MPa(7.43%) .
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