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Numerical Simulation of Blast Resistance of Concrete-filled Steel Tube
Columns Confined with FRP

ZHAO Jun-hai, DONG Jing, ZHANG Dong-fang, LI Ying-ping
(School of Civil Engineering, Chang’an University, Xi’an 710061, Shaanxi, China)

Abstract: In order to investigate the blast resistance of concrete-filled steel tube (CFST) columns
confined with fiber reinforced polymer (FRP), the numerical model of CFST columns confined
with FRP under blast loading with a scaled distance of 0. 28 m « kg™ '* was developed. The high-
energy explosive material model and state equation in LS-DYNA non-linear finite element
program were used to exert explosive load, and the multi-material fluid-solid coupling method
was adopted in numerical simulation. The proposed model was verified by the available test data.
The numerical results illustrated the displacement-time history of the column and the equivalent
stress of steel tube, concrete and FRP, and the change law and distribution characteristics were
analyzed. In addition, the effects of FRP layers, steel tube yield strength and concrete strength
on CFST columns confined with FRP were studied by changing the corresponding parameters.

The results show that FRP restraint can effectively improve the blast resistance of concrete filled
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steel tube, and its vulnerable parts mainly occur in the middle and both ends of the column.

Increasing FRP layers, steel tube yield strength and concrete strength can improve the blast

resistance of columns. The proposed finite element model can be extended to the blast research on

CFST column confined with FRP with different scaled distances and section shapes. These results

provide certain basis for blast resistance design of CFST columns confined with FRP.

Key words: CFST confined with FRP; blast loading; numerical simulation; dynamic response
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