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Study on dynamic behavior of hollow concrete filled steel tubular columns with
different end constraints under lateral impact
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Abstract: In order to study the dynamic performance of square hollow concrete filled steel tubular
columns under different end restraints, the concrete-filled steel tubular columns of existing test
are simulated, and the reliability of finite element simulation analysis is verified. Based on the fi-
nite element simulation, the 16 concrete filled steel tubular columns under impact is simulated,
with the effects investigated of confinement conditions at the end of the column and the magnitude
of the axial force applied at the end of the column on the lateral impact dynamic properties of con-
crete filled steel tubular (CFST). The results show that local buckling occurs on the impact side
of square hollow concrete filled steel tubular columns under impact, and that the main impact part
is shear deformation, while the other side is bending deformation. When the axial force applied at
the end of the column is zero, strengthening the restraint at the end of the column can improve
the dynamic performance of the column against lateral impact and reduce the deformation of the
impact part and the whole column. Compared with the case without axial force, the axial force at
the end of the column will have an adverse effect on the lateral impact resistance of the specimen.

Under the fixed-end constraint condition, when the axial force is in the range of the test parame-
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ters, the peak value of impact force reaches the minimum value for the axial force to be 0. 01F,

with the peak value of impact force rising to a certain extent. At this time, the axial pressure

plays a certain protective role in hollow steel tube columns. The restraint of the cantilever column

increases indirectly due to the restriction of the axial pressure on the cantilever end, resulting in

the increase of the restraint of the cantilever column and the specimen column absorbing more en-

ergy than expected.

Key words: square hollow concrete filled steel tubular column; dynamic performance; confine-

ment conditions at the end of the column; magnitude of the axial force; peak value of

impact force.
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Tab.1 Material properties of test pieces
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Fig. 1 Finite element mode



YUSE I, 55 O TR 3 2 TR A1 A TR 0 TR 5 2 S R OO0 ) o i 3 A RE AT 5T 253

1.2 HEWIE
& 2 % SCHRE3 b 45 30 1Y o o oy e {0 5 4%
JBE AT X LY BUE B0 o o Ty W 45 R 5 S PR 2 2R
MI2E 1Y% AT BRI E 1 U Ay, B ZC-7 $2E M
25500 RBERBUS R G LRI R &R
U S SR b g i M xS L UL 2,
* 2 WIS BEB X L

Tab.2 Comparison of experiment and numerical simulation
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Fig. 2 Comparison of peak curve of test and

simulation impact force
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Tab. 3 Constraint conditions and test results of test pieces

Bty ik 0 Zaa R
G B e g

2y i /kN & /mm
Z-1 Eifs 0 2 504. 55 31. 06
72 Eilid) 0 2177.77 35.70
Z-3 A 0 1962.21 37.37
Z-4 B 0 1943.23 81.76
75 [#] 2% 0.005 1873.91 48. 54
76 [i] 2% 0.01 1807.71 50. 08
77 [i] 2% 0.05 1833.17 49. 21
Z-8 & 2% 0.1 1 854.53 48.07
79 [ 4% 0.2 1927.09 45. 89
Z-10  [E%h 0.3 2 075. 46 44, 39
Z-11 [ 2% 0.4 2 175. 28 43.09
Z-12 [H4 0.5 2 158. 84 42.35
Z-13 [ 0.6 2 245. 20 41, 45
Z-14 [ 0.2 1 873.27 48. 68
Z-15 i 0.2 1776.26 50. 08
Z-16 BB 0.2 1758. 30 87.99
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Fig. 5 Failure of specimen without axial force
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Fig. 6 Comparison of time history curves of impact force

and deflection without axial force
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Fig. 7 Time history curves of impact force and deflection

for consolidation and consolidation of column ends
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Fig. 9 Peak value and deflection value of impact

force under different axial forces
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