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Simplified Model for Lateral Displacement of Steel Staggered-truss

Structure Under High Temperature

CHEN Chang-kun'*, ZHANG Dong’
(1. State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei 230026,
Anhui, China; 2. Institute of Disaster Prevention Science and Safety Technology, Central
South University, Changsha 410075, Hunan, China)

Abstract: A three-segment simplified model was presented for describing the lateral displacement
of steel staggered-truss framing system subjected to high temperature according to the structural
attributes. Both the structural lateral displacements and the additional overturning moment
induced by high temperature were analyzed, and the corresponding calculation methods were
proposed. Furthermore, associated with the finite element method, a case was given for
clarifying the above method. Results show that the proposed simplified model can describe the
lateral deformation of steel staggered-truss structure under lateral force and high temperature
well. The calculation methods for the lateral displacement of structure and the additional
overturning moment are relative simple, feasible, and have considerable precision.
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Fig. 1 Three-segment Simplified Model for Lateral
Displacement Curve of Steel Staggered-truss

Structure Under High Temperature
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Fig.2 Model of Example Analysis

L5 6 RHTRRR K L B I T L R R
15 B2 BT SRR TR I TR L S HF IR 5 LR B

x1 BEEMEEN

Tab.1 External Column Structure of Each Storey
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W12X190 3.4
W12X152 5.6
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Fig.3 Storey Lateral Displacement Incremental Curves of

Simplified Models and Numerical Simulation

Under Different Temperatures
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Tab.2 Comparisons of Storey Lateral Displacements from

Simplified Model and Numerical Simulation

) AR EE COOF 2 RS/ mm

6 200 300 400

= AT AR | H R 0L | o AL | (L | e P BT | (R B4
1] 2.63 2.62 2.63 2.62 2.63 2.62
2| 2.63 2.61 2.63 2.61 2.63 2.61
3] 2.63 2.65 2.63 2. 65 2.63 2. 64
4| 2.63 2.60 2.63 2.60 2.63 2.61
5| 2.63 2.70 2.63 2.70 2.63 2. 80
6] 2.62 2.60 2.85 2.80 3.36 3.10
7| 2.67 2.70 2.99 3.00 3.92 3.90
8| 2.63 2.50 2.63 2.60 2.63 2.70
9| 2.63 2.30 2.63 2.30 2.63 2.40

10| 2.63 2.30 2.63 2.30 2.63 2.20

11| 2.63 1. 60 2.63 1. 60 2.63 1. 60

12| 2.63 1.50 2.63 1.50 2.63 1.50
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Tab.3 Comparisons of Lateral Displacements for
Top Storey and Additional Overturning Moment

from Simplified Model and Numerical Simulation
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