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Abstract: Progressive collapse is a chain reaction of failures propagating throughout a portion of a structure that is
disproportionate to the original local failure. When column members are subjected to unexpected load (compression
load), they will buckle if the applied load is greater than the critical load that induces buckling. The post-buckling
strength of the columns will decrease rapidly, but if there is enough residual strength, the members will absorb the
potential energy generated by the impact load to prevent progressive collapse. Thus, it is necessary to identify the
relationship of the load-deformation of a column member in the progressive collapse of a structure up to final collapse.
In this study, we carried out nonlinear FEM analysis and based on deflection theory, we investigated the load-
deformation relationship of H-section steel columns when both ends were fixed.
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Fig. 1 Conditions of progressive collapse prevention for
structures due to falling object
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Fig. 2 (a) Fixed ended column model, (b) Bazant’s
plastic buckling mechanism model and (c) Free
body diagram
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Fig. 3 Elastic buckling load-displacement curve
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Table 1 The property of material used in the analysis is
indicated in the table below

Property Specimen Uppe.r gnd Lower
Rigid body
Young’s Modulus 205 205
(GPa)
Poison’s ratio 03 0.3
Density (kg/m’) 7860 7700
Yield Strength (MPa) 345 -
Tangent Modulus 756 ]
(MPa)
Hardening Parameter 0 -
Strain rate [C] (s 40 -
Strain rate [P] 5.0 -
Failure Strain 0.75 -
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Table 2 Sectional features of specimen

Property Values
Section area (mm?) A 2.19x10°
Plastic modulus (mm’) Z, 4.12x10"
2.1, Z, 8.76x10*
I, 1.34x10°
Moment of area (mm®) I, 3.83x10°
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A 6

CASEIl
Slenderness A, 10
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Fig. 6 The deformation Shape of analysis result for case II
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