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Study on dynamic coefficient of beam members with linear hardening
resistance model under blast load

GENG Shao-bo'?, HAN Xiao-dan', NIU Yan-wei"?, HAN Yun-shan', MA Lin-lin'
(1. School of Environment and Safety Engineering, North University of China. Taiyuan 030051 ,China;
2. Research Center of Highway Large Structure Engineering on Safety, Ministry of Education,
Chang’an University, Xi’an 710064 ,China)

Abstract: The ideal elastic-plastic resistance model is used extensively in the calculation of dynamic
coefficients for beam members subjected to blast load. This conventional model restricts the refined
analysis of blast resistant beam members with linear hardening resistance. In order to determine the
dynamic coefficient of beam members with linear hardening resistance, according to the numerical
relationship between resistance hardening coefficient and damping ratio, the analytical solutions of the
dynamic coefficient based on the ductility ratio of flexible and rigid beam members are derived in three
cases. The results of finite element analysis and specification comparison show that the derived
theoretical formula has high accuracy and similar trend to the calculation results from blast resistant
design specification formula. When the ductility ratio is 1, the hardening coefficient of resistance is
independent of the dynamic coefficient. When the ductility ratio is greater than 1 and the hardening
coefficient is less than 0. 01, the influence of the hardening coefficient can be ignored. When the ductility
ratio is greater than 2, the damping parameter should be considered in the beam blast resistant design
analysis. When the ductility ratio is greater than 3 and the hardening coefficient is greater than 0. 1,the

linear hardening resistance model has better economic benefits.

Key words: linear hardening resistance model; blast load; dynamic coefficient; ductility ratio; beam mem-

ber



