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Abstract: Based on the complete method of transient dynamic analysis, the simulation method of the
prestressed reinforced concrete beam explosion impact is presented. The validation of this method is
supported by empirical test results. In addition, the dynamic response difference and the response
mechanism of the non-prestressed reinforced concrete beams and prestressed reinforced concrete
beams are discussed. The results show that the plastic deformation primarily occurs at the bottom of
the middle span of the reinforced concrete beam under blast load, and the concrete is easy to crack un-
der tensile load, and the crack is more serious with the increase of blast load. Notably, prestressed
beams exhibit significantly reduced mid-span deflection, decreased crack range and depth, albeit with

a slight increase in the shallow crack’s transverse distribution. This indicates that prestressing marked-
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ly enhances the beam's stress state, promoting uniform load distribution. Under the blast load, the pre-

stress bar absorbs most stress, reducing the load on non-prestressed bars, thereby highlighting the cru-

cial role of prestressed tendons in bolstering anti-explosion performance.. When the impulse load drops

to zero, the beam's mid-span deflection returns to its original state under self-weight. It shows that the

prestressed reinforced concrete beam maintains the elastic working state under the impact load of ex-

plosion, which is significantly different from the non-prestressed reinforced concrete beam. These in-

sights offer valuable guidance for the application of prestressed reinforced concrete structures in the

field of blast loading resistance.

Keywords: transient dynamic analysis; impact load ; prestress; concrete; blast
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Fig.1 Typical pressure time history curve of blast wave™"
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Fig.5 Stress-strain curve of concrete material
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simulation calculation
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Fig.11 Time-history curve and cracking diagram of vertical
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