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On failure behavior of concrete and RC beam to different velocity impact

MEI Fu-lin', DONG Xin-long"", YU Xin-lu'?
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.School of Mechatronical Engineering, Beijing Institute of Technology, Beijing 100081, China )

Abstract: To investigate the change in failure mode of the reinforced concrete (RC) beams and its influencing
factors under dynamic load, both experimental test and finite element analysis are conducted to identify the
effect of the loading rate and reinforcement ratio on the failure behavior of light RC beams under drop-weight
impact. The results show that: 1) the failure mode of RC beam is related to the longitudinal reinforcement ratio
and loading rate, which varies from predominantly flexure to shear failure with the increasing impact velocity,
and the punching shear is in the predominate failure pattern for beams under high speed impact (>10 m-s” in this
paper). Furthermore, the critical velocity of shear failure mode transformation increases with increasing
longitudinal reinforcement ratio; 2) For the light RC beam, the peak of impact force increases with increasing
loading rates under slow-impact velocity, but it does not noticeably change when impact speed is high
(>4.85m's™). Moreover, the reinforcement ratio of RC beam has less effect on the peak impact load; 3) The
variation tendency of the failure behavior and response of RC beam simulated by finite element model is in good
agreement with the experimental results.

Key words. RC beam; drop-weight impact; failure pattern; finite element



