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Abstract

In order to evaluate the safety of escalator truss, the mechanical properties of escalator truss
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compression caused by inter-story deformation of buildings in earthquake were studied experi-
mentally and simulated. Firstly, based on the requirements of the escalator seismic standard, a
physical experiment was carried out to obtain the compression deformation shape of the escalator
truss and the change curve of the horizontal support reaction force of the truss support angle steel
with the compression amount. Then, by using multi-linear materials to simulate the stress-strain
characteristics of the plastic section of the escalator truss profile, and considering the influence of
the weld and the geometric size error of the structure in the analysis, a refined finite element
model of the escalator truss is established for nonlinear post-buckling analysis. The results show
that the compression deformation direction and position of the escalator truss simulation are
consistent with those of the experiment, and the horizontal support reaction force of the truss
support angle steel with the compression process in simulation has the same trend with this of the
experiment. The error of simulation and experimental data of maximum horizontal reaction force
of the truss support angle steel and the rebound amount of the compressed truss in the compres-
sion process are less than 5%, which verifies the effectiveness of the established refined finite
element analysis model and provides a reference for the seismic analysis of the escalator.
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Figure 1. Basic parameters diagram of escalator
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Table 1. Steel model of escalator truss
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Figure 2. Experimental support diagram of escalator truss
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Table 2. Experimental procedure
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Figure 3. Diagram of experimental lifting block
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Figure 4. Truss deformation diagram after experiment and reaction-compression curve
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Figure 5. Material characteristic curve of upper chord
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Figure 7. Initial defect description
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