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Abstract

The progressive collapse of building structures subjected to abnormal loadings has been a serious
threat to the public safety. To study progressive collapse potential of structure and redistribution
mechanism of the internal force, this paper uses the alternate path method recommended by Uni-
fied Facilities Criteria to simulate the progressive collapse of a spatial steel frame. Dynamic non-
linear analysis is conducted by explicit finite element software LS-DYNA, and the result of simula-
tion is discussed. The result shows that: the steel frame designed according to the code has good
resistance performance to progressive collapse in the case of a single vertical component failure;
the corner column should be considered as the key element in the progressive collapse assess-
ment.
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Table 1. Section dimensions of beams and columns
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Figure 1. Locations of column removal cases
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Figure 2. Finite element model for explicit analysis
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Figure 3. Locations of key nodes
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Figure 4. Vertical displacement dynamic response of key
nodes for different column removal cases
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Figure 5. Time curve of axial force for columns near the re-
moval column for CASE1
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Figure 6. Time curve of axial force for columns near the re-
moval column for CASE2
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Figure 7. Time curve of moment for beams near the removal
column for CASE1
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Figure 8. Time curve of moment for beams near the removal
column for CASE2
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Figure 9. Time curve of axial force for beams near the removal col-
umn for CASE1
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Figure 10. Time curve of axial force for beams near the removal
column for CASE2
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