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Abstract

Evaluation on the Post—buckling Energy Absorption of

H-Shaped Steel Column for Prevention Progressive Collapse

Park, Hwon Mo
Advisor : Prof. Choi, Jae—Hyouk, Dr. of Eng.
Department of Architectural Engineering,

Graduate School of Chosun University

The buckling load in the elastic range of steel column member has been the subject of several
studies. Majority of such research studies have been conducted within the range of initial plastic
buckling load and small strain. Moreover, structural design mainly covers the initial bifurcation buckling
and small strain. The load—deformation curve of an inelastic column was primarily handled in the

aspect of an elasto—plastic hardening effect rather than restoring force decrease.

Also, if residual strength in vertical direction exceeds vertical load which added weight of falling
objects to usual supportive vertical load as the result of absorbing released location energy, it does
not result in progressive collapse. On the other hand, in case when weight of falling objects is
included in usual supportive vertical load. In here, it was presumed that uniform impact is applied to

al columns.

- VIl -



In the study, using the plastic deformation energy of members to prevent the progressive collapse
of structures, basic research was carried out to examine if progressive collapse can be prevented by
absorbing the energy of the collapse loading of structures. In order to examine the possibility of
residual post-buckling restoration force supporting vertical load after the progressive collapse comes to
a complete stop, the post-buckling strength of the H-shaped column member and the plastic
deformation capacity were reviewed comparison, it was made between the value obtained from the

loading test and the results following a non-linear FEM analysis.

Furthermore, a trend of post-buckliing energy absorption ability was analyzed according to loss
positions and number of column members by reviewing the trend of deterioration of energy for column
member loss regarding the 1-story 4-spans rigid beam—weak column frame. Therefore, non-linear
FEM analysis of the 1-story 4-spans plane steel frame was carried out and energy absorption
capacity of column members for accidental loss was evaluated. And, limit analysis of the 1-story
4~-spans plane frame was carried out and level of deterioration of vertical load was reviewed with the

result of FEM analysis.

Following the comparison of the H-shaped column member, maximum load value and post-buckling
behavior were accurately forecast. Also, energy absorption ability of the 1-story 4-spans plane frame
was reduced drastically together with losses of column members and simultaneous deterioration of
load carrying capacity and displacement ability. It is expected that the results obtained from the study
will be available for future research into prevention of progressive structural collapse using the plastic

deformation energy of members.
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Plastic Kinematic2€ 2 0|23t M=o S84 2 oIUCH,

ol 2= Rigid Material Steel2 0IZSatACH. HE 2.

Ct.
H 22 ME9 E4
a2 d 2l
EtE H == (GPa) 205 205
EOFSH| 0.29 0.3
2z (kg/mm°) 7.845x107° 7.7x10°°
sg=2g82 (GPa) 0.31
Tangent modulus (GPa) 1.0
Failure strain 0.23
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