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Abstract: To study the effect of hollow ratio on the impact performance of concrete-filled double-
skin steel tubular (CFDST) under lateral impacts, ABAQUS was used to establish a transverse

impact model of CFDST members under considering the hollow ratio. The accuracy of the finite
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element model was verified by impact tests of existing hollow sandwich CFDST and concrete-
filled steel tube specimens. Based on accurate numerical simulation, the damage modes and force
mechanisms at each impact stage of the CFDST specimens, force-time curves, deformations and
energy absorptions of CFDSTs with different hollow ratios were investigated. A calculation
model for the overall mid-span deformation of CFDST members with embedded circular steel
tubes was proposed. The results show that the overall mid-span deformation of CFDST
specimens decreases with the increase of hollow rate, while the local deformation increases. With
the increase of hollow ratio from 0 to 75% . the overall deformation reduces about 20%. The
impact plateau reaches the maximum value when the hollow ratio is 25%. The energy dissipation
performance of CFDST is significantly affected by the hollow ratio, specimens with large hollow
ratio have greater energy consumption capacity. The stability of CFDST specimens decreases by
approximately 10% with the increase of hollow rate, while the energy absorption coefficient can
increase by up to 32.4%. The overall mid-span deformation of CFDST specimens is significantly
smaller than the concrete-filled steel tube, and the impact resistance of CFDST specimens with
built-in circular steel tube is obviously better than CFDST specimens with built-in square steel
tube. The calculation formula of CFDST specimens with built-in circular steel tube mid-span
deformation based on the rigid-plastic model and moving hinge theory can accurately calculate the
mid-span deformation of CFDST under the impact, and the relative error of the calculation is
within 15%. The proposed calculation formula provides a theoretical basis for the design of such
structures in engineering applications. 3 tabs, 19 figs, 26 refs.
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Table 3 Comparison of calculation and test (simulation) results
A SRR pa NRRNLEE S
R 4 50 16 A g S5 EAEZ I i g | RS | RESITREEZL
V09al0f,235 71.65 66. 84 1.072 S50CSLO01 42.12 49. 27 0. 855
V09al5 f,235 55.61 57. 84 0.961 S50CSL02 68. 38 86. 35 0.792
V09a20 f,235 45. 27 49, 74 0.910 S89CSMO1 69. 88 88. 75 0.787
V010a10 (4235 86. 13 97.68 0.882 S89CSMO02 86.56 95. 87 0.903
V010al15 f,235 66.23 84.51 0.784 S76CSHO1 87.78 95. 87 0.916
V010a20 f,235 53.69 72.66 0.739 S76CSHO1 39.50 49. 00 0. 806
Vollal0f,235 102. 02 114. 38 0.892 [-3-0-a 42.10 49. 00 0. 859
Vollal5fy235 76.70 116. 25 0. 660 L.-3-0-b 100. 90 81.47 1.238
V11a20 f,235 61.90 99. 93 0.619 1-5-0. 5-a 105. 20 81.47 1. 291
V09a10f,345 61.92 47.13 1.314 1.-5-0. 5-b 112.90 116. 13 0.972
V09al5fy345 48. 27 40. 75 1. 184 1-7-0. 3-a 112. 20 116. 13 0.966
V0920 (345 39.61 35.02 1. 131 L-7-0. 3-b 57.20 49,02 1. 167
V(1010 f,345 74.11 68. 88 1.076 M-3-0. 5-a 65.00 49,02 1. 326
V10al5fy345 57.28 59.55 0.962 M-3-0. 5-b 77.20 81.50 0. 947
V10220 f,345 46. 80 51.16 0.915 M-5-0. 3-a 77.20 81. 50 0.947
ViollalOf,345 86. 62 94. 77 0.914 M-5-0. 3-b 86. 60 106. 16 0. 816
Viollal5f,345 66. 15 81.91 0. 808 M-7-0-a 87. 80 106. 16 0.827
Viol11la20f,345 53. 88 70. 37 0.766 M-7-0-b 49. 60 49. 39 1. 004
V9al0 f,420 54.91 39. 32 1. 396 H-3-0. 3-a 50. 00 49. 39 1.012
Vi9al5 f,420 42.98 33.99 1. 264 H-3-0. 3-b 68. 40 82.12 0. 833
V0920 1,420 35.68 29.21 1.222 H-5-0-a 69. 90 82.12 0.851
V010a10 f,420 65. 30 57.47 1.136 H-5-0-b 153. 50 167. 06 0.919
Vo10al5 f,420 50.73 49.67 1.021 H-7-0. 5-a 161. 10 167. 06 0.964
V010a20 f,420 41. 85 42.67 0.981 H-7-0. 5-b 42.10 49. 00 0. 859
VollalOfy420 75.76 79.07 0.958
Vollal5fy420 58. 35 68.33 0. 854
Vo11a20 (4420 47.97 58. 69 0.817
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Fig. 19 Comparison of calculation and test (simulation) results
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Performance of concrete-filled steel tubular (CFST)
SEH: members under low velocity transverse impact[ ] ].
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