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Simplification and Parameter Selection of Reinforced Concrete
Component for Numerical Simulation of Demolition Blasting

SUN Jin-shan',JIA Yong-sheng'® ,YAO Ying-kang'* ,LIU Chang-bang"* ,HUANG Xiao-wu'"
(1. Hubei Key Laboratory of Blasting Engineering, Jianghan University, Wuhan 430056 , China;
2. Wuhan Blasting Co Ltd, Wuhan 430023, China)

Abstract; When the numerical simulation method is used to simulate the demolition blasting plan of reinforced
concrete structure, the simplification of the numerical model and the selection of parameters have a significant effect
on the simulation reliability and calculation efficiency. According to the current of finite element method, the typical
modeling methods of reinforced concrete components are evaluated. It is suggested that stirrups should be neglected
in the large-scale numerical model,but the influence of stirrups on the ultimate strength and strain of plain concrete
should be considered. Based on the field test data of a demolition blasting project, the strain time history curve and
strain rate time history curve of reinforced concrete columns in the support zone of buildings are analyzed. The results
show that there is a remarkable fluctuation of strain rate in the failure process. When the strain rate dependent consti-
tutive model is used in numerical simulation, the fluctuation of strain rate may cause the variation of material proper-
ties to be too complex. It is suggested that the strain rate independent constitutive model should be used,and the ma-
terial parameters should be selected according to the average strain rate in the failure process. Considering the effect
of stirrup and strain rate , the method to determine the parameters of concrete and reinforcement in the numerical sim-
ulation of demolition blasting is proposed, and the method to control the erosion of element based on the ultimate
strain is proposed.

Key words: demolition blasting; numerical simulation; numerical modeling; material parameters; element ero-

sion controlling
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Fig. 3 Strain time history curve of a concrete column
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Fig. 4 Strain rate time-history curve of a concrete column
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