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Propagation Law of Explosion Shock Wave in Steel Structure

SHI Mingfang, LIU Zhenyu, TIAN Zhichang, YUAN Jiaqi
(Civil Engineering School, Inner Mongolia University of Science and Technology , Baotou 014010, China)

Abstract: In order to study the impact of blast wave on the structure, a three-dimensional single-lay-
er single-span frame model was established by ANSYS/LS-DYNA finite element software based on
the axial propagation equation of one-dimensional blast wave and fluid-structure coupling method.
Considering the effects of high temperature softening and strain rate on yield strength, the propaga-
tion of the explosion wave at fixed ends was analyzed, and the propagation law of explosion wave in
steel structural members under the combined action of explosion and fire was studied. The results
show that the internal force distribution of vertical members perpendicular to the explosion wave di-
rection has weak transmissibility, and the dynamic response of the member along the direction of the
explosion wave is significant. The reciprocating propagation of explosion shock wave at the end of
the rod at 700 °C results in a obviously slower propagation velocity in the steel structure rod than that
at normal temperature, and a larger peak value of the section axial velocity, which is about 3 times

of that at 200 °C, and the axial velocity of the rod along the direction of the explosion wave is much
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larger than that in the vertical direction. At room temperature, the beam with vertical explosion

wave fails in advance because of shear element. Under high temperature, the member is seriously

damaged. The beam perpendicular to the explosion wave direction first shows bending shear failure

followed by column shear failure, and finally the beam along the explosion wave direction suffers

compression failure.

Keywords: Blast wave; Fire explosion action; Propagation characteristics; Internal force analysis;

Failure mode
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