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Analysis of dynamic responses and failure modes
of R/C beams under blast loading

LIU Jin-chun, FANG Qin, GONG Zi-ming, FAN Jun-yu
(Chinese People’ s Liberation Army University
of Science and Technology, Nanjing 210007, Jiangsu, China)

Abstract: A Timoshenko beam nonlinear dynamic finite element method is improved, where the shear ef-
fect of stirrups is described in the stress vs. strain relationship of concrete based on the average shear stress
and average shear strain put forward by the compression filed theory. In addition, the indexes of the vari-
ous failure phenomena of the reinforcement and concrete in the sections are described. The dynamic re-
sponses and failure modes of the five blast-loaded R/C beams for test are predicted by the improved proce-
dure. It is demonstrated that the flexure, flexure-shear and shear failure modes of the blast-loaded R/C
beams can be simulated by the present finite element procedure.

Kev words: vibration and wave: blast loading: reinforced concrete beams: dvnamic resvonses: failure

modes



