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Anti-blast Performance of the Ratio of Short
and Long Axis of Elliptical Concrete
Filled-Steel Tubular Column
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Abstract ; Investigate the explosion resistance of elliptical steel pipe concrete columns,and to solve
the effect of short-long shaft ratio of cross-section on its explosion resistance. LS-DYNA finite
element software was used to establish a TNT explosive-air-oval steel pipe concrete column-rigid

s B E7:2021 - 11 -30

BEETE :FK A ARFEESTH (51878420) ;1L TAEE T (R HJ7) B H (Infw202006 ) ; K T
A R R U TR K A S0 S T i A 4 70 H (LP1817)

EEBN FEK1982—) , B | BIZZ 1+, R8N E RS PR RS st



552 1) TR AR TR Al Lo 0 [ S A TR B L A B M RE S 203

ground overall three-dimensional solid finite element model,and the detonation setting was carried
out from the short axis and the long axis respectively, and the shock wave transmission
characteristics of the oval steel pipe concrete column after being affected by the explosion load
were explored. Compared with the columns with the same bi-directional stiffness, the explosion
resistance shock wave reflection and diffraction of the elliptical steel pipe concrete column are
more complicated ; the explosion resistance of the elliptical steel pipe concrete column along the
long axis is significantly better than that along the short axis direction ;the short and long axis ratio-
the lateral displacement curve in the column is drawn, and the short and long axis ratios suitable for
design are proposed according to the difference between the explosion resistance of the short axis
direction and the long axis direction It is between 0.6 and 1.0;when the explosion load is applied
along the short axis,the design value of the short and long axis ratio should not be less than 0. 4.
The failure patterns of different components under the short-to-long axis ratio are obtained,and it is
further proposed that reinforcement measures should be taken when using oval steel pipe concrete
columns with a short-to-long shaft ratio of 0.4 to 0. 6.

Key words: ratio of short and long axis; concrete-filled elliptical steel tubular column; anti-blast

influence ; deformation law ; dynamic response
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Fig.1 Section of elliptical concrete filled

steel tubular column
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Fig.2 Anti explosion model of elliptical concrete

filled steel tubular column
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Fig. 4 Plastic strain contour plots
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Fig.5 Contour plots of anti explosion plastic deformation

of circular concrete filled steel tubular column
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Fig.6 Contour plots of anti explosion plastic deformation

of square concrete filled steel tubular column
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Fig.7 Contour plots of anti explosion plastic deformation

of elliptical concrete filled steel tubular column
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Table 2 Section size of anti explosion column

with elliptical columns
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10 11.6 38.75 0.3 0.75
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