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Abstract: Research into numerical simulation methods of the seismic performance of steel grid
structures based on a Revit platform design building model has important applicative value for
improving the seismic performance and safety of steel grid structures. Based on the location of el-
evation and axle net, this method designs the steel grid structure components, then determines
the general framework of the building model of an actual steel grid structure through the Revit
software platform. It realizes the constraint between the members and the beams of the building
model through binding restraint, and the constraint between concrete and steel section through

contact restraint. It adopts the displacement-controlled loading method to carry out the axial and
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reciprocating loads on the pole top of the building model and along the beam and axis directions,

and uses TurnTool virtual simulation software to simulate the seismic behavior of the steel grid

structure. Results of an application of this method showed that the change of load and displace-

ment of the steel grid structure under low cyclic reciprocating load was relatively stable. In the

plastic stage, under low cyclic reciprocating load, the longitudinal tie bar of the structure had a

restraining effect on the concrete. The smaller the spacing was between members, the better was

the ductility of the structure. The longitudinal tie bar improved the force behavior of the sample

steel grid structure. The seismic simulation results of the designed model were highly accurate.

Keywords: building model; grid structure; numerical simulation; seismic performance; load
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Fig.1 Building components
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Fig.6 Displacement loading curve
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Fig.7 Hysteretic curves with different axial compression ratios
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Fig.8 Skeleton curves with different axial compression ratios
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Table 1  Analysis results of response spectrum under

earthquake action
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BEZAY AL/ mm 2 E L F ff / rad

1 8.1 1/610
2 17.1 1/398
3 25.8 1/370
4 34.4 1/374
5 42.5 1/397
6 49.9 1/434
7 56.6 1/479
8 62.4 1/554
9 67.1 1/683
10 70.4 1/969
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Table 2 Analysis results of response spectrum
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Table 3 Displacement time-history analysis of floor joints/mm
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Table 4 Envelope displacement time-history analysis of story

drift ratio in the longitudinal direction /mm
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Fig.10  Envelope diagram of longitudinal node displacement

based on time history analysis
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Table 5 Time history analysis results of the proposed method

ZH i A/H Ko/ HBALE
A/mm
El-Contro 3 62.70 1/588  1/459 EER
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