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Abstract

Dense-column steel grid frame columns have large lateral stiffness and a good application pros-
pect in steel structure residence. The column in this system constrained by horizontal support
constraints could not directly apply the present code of steel structure design suggested length
coefficient calculation method. It is inconvenient to its stable design. This paper, using ABAQUS
software, through reasonable selection of multi-columned steel grid frame stability analysis sim-
plified model, considering the influence of welding residual stress, initial bending and material
nonlinearity carries out the nonlinear buckling analysis of dense column. After solving the nonli-
near buckling critical load, the effective length factor of the steel frame column in the plane and
out of the plane is calculated. This paper combining with software to analysis, has higher research
level and application value. The results show that the solution according to the current standard
of calculated length coefficient is relatively conservative, and deviation is 6.76% to 27.93%. Later-
al brace position and quantity have a certain influence on out-of-plane calculated length coeffi-
cient, lateral brace position and pillars. The horizontal support in the position of the center of the
column to the top of the column can reduce the out-of-plane calculated length coefficient of frame
column to some extent.
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Figure 1. The schematic diagram of dense-column steel
grid frame
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Table 1. Geometric parameters of column & beam
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F 300 x 300 x 16 182 24511 3300
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Figure 2. The third buckling mode of the steel frame
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Figure 3. Curve: Load proportionality factor—displacement rela-
tionship of the analysis example
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Figure 4. The buckling analysis simplified mod-
el of dense-column steel grid frame
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Figure 5. The second in-plane buckling mode of dense-column steel
grid frame
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Figure 6. Load proportionality factor—displacement relationship
of the in-plane dense-column steel grid frame
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Figure 7. The second out-of-plane buckling mode of dense-column steel
grid frame
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Figure 8. Load proportionality factor—displacement relationship of
the out-of-plane dense-column steel grid frame
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Figure 10. The out-of-plane buckling mode of dense-column steel
grid frame when increasing the grid beam number
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