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Influencing Factor Analysis on Dynamic Response of
Steel Reinforced Concrete Column under Blast Loading
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Abstract ; Finite element analysis( FEA ) software ANSYS/LS-DYNA was used to establish a three
dimensional finite element model of the steel reinforced concrete column and analyze the influence
factors of the damage and failure of the steel reinforced concrete (SRC) column. The collinear and
common nodes will be used between the materials of steel reinforced concrete column during the
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FEA ,considering the friction contact between steel and concrete. The influence of the concrete
strength grade and the section form of steel cross section was numerically analyzed. By comparing
the blast and static load under the same load amplitude ,the cross-sectional distribution characteris-
tic of stress under the blast loading was explained. The results showed that using higher strength
concrete , larger section moment of inertia of steel and suitable size of column section and height
will improve the blast resistance properties of SRC columns. In practical engineering, it is sugges-
ted to avoid using slender column because of the weak blast resistance properties. In some rein-
forcement rate interval , there is no significant effect on blast resistance properties of steel reinforced
concrete columns by increasing the longitudinal reinforcement ratio of the column. Under the blast
or static load under with the same load amplitude,the force of the blast loading is stronger, resul-
ting in relatively large damage.

Key words: steel reinforced concrete column; blast loading; numerical simulation; dynamic re-
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Table 1 Fundamental parameters of concrete model

2.06 x 10> GPa,—Z¢ i~ 2. 10 x 10* GPa,
Y XA R 2.0 x 107 GPa,C P ¥

R/ (g-mm ™) B YR H/ GPa A B Cc N Fo/MPa
2.25x107? 13.8 0.75 1.65 0. 007 0.76 40

T /MPa Joj AE Emin Fi o P.a &, P,/GPa
3.92 0. 001 0.01 7 13.33 7.3x107* 0.8
UL D, D, K,/GPa K,/GPa K,/GPa Fy

0.1 0.038 1.0 17. 4 -38.8 29.8 0.003 3
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Table 2 Fundamental parameters of steel model
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Fig. 2 The schematics of steel concrete column cross-section
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Fig. 10 Strain and stress distribution at column mid-span under 1. 63 MPa static load
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Fig. 11 Strain and stress distribution at column mid-span under 1. 63 MPa blast load
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