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Fig. 1 Stress-strain curve of steel
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Fig. 2 Space truss models under different support conditions
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Fig.4 Maximum displacement of node-temperature curves
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Fig. 5 Axial force-temperature curve of upper chord members
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Fire-Resistant Behavior of Square Pyramid Space Trusses
under Different Support Conditions

SUN Wei-jian, GAO Xuan-neng, ZHANG Hui-hua

(College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract; To investigate the fire-resistant behavior of square pyramid space trusses under different support conditions, a
numerical fire-structure coupling analysis model under the large space fire was established by the nonlinear finite element
software ANSYS. Considering the influence of different constraint sping stiffness, the whole process response of square
pyramid space trusses in uniform temperature field was simulated, and the internal forces were calculated. The numerical
results show that the square pyramid space trusses with surrounding support conditions has the highest critical tempera-
ture irrelevant to the value of spring stiffness, which shows superior fire-resistant behavior; and the critical temperature
of square pyramid space trusses increases with increasing the spring stiffness for a certain support condition. The spring
stiffness influences slightly the internal force of a same upper chord during the temperature increment. Under uniform
temperature field, the internal force of upper chords presents a tendency of the initial decrease, but increase after reaching
a minimum from the corner to the span centre; and presents a tendency of gradual decrease along the boundary from the
corner to the middle position. The position of the upper chord member with maximum internal force is transferred from
the corner to the span center with increasing the spring stiffness.

Keywords: square pyramid space trusses; fire-resistant behavior; support conditions; spring stiffness; temperature

field, numerical simulation
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