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Fig. 1 Flow chart of the multi-stage inverse technique for parameters identification
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Table 1 The material parameters for HJC concrete constitutive model

oo/(g+cm *) fo/MPa E/GPa G/GPa T/MPa D, D, Sax
2.405 57.7 37.93 15.8 4.53 0. 04 1.0 7
P rusn /MPa Merush Po/GPa Mplock Hlock K, /GPa K,/GPa K;/GPa
19. 23 0.9X107* 6.0 0.2385 0.1435 85 —171 208
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Fig. 3 Sensitivity analysis for parameters A,B,C,N based on case 1
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Table 2 The inversed results by multi-stage inverse technique

SR B Bt SH JRSH R X 1] SR G5
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A multi-stage computational inverse technique for identification

of the dynamic constitutive parameters of concrete”

Chen Rui'?, Liu Jie"*, Han Xu'*, Bi Ren-gui'**
(1. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body .
Hunan University, Changsha 410082, Hunan, China;
2.College o f Mechanical and Vehicle Engineering ,
Hunan University , Changsha 410082, Hunan, China)

Abstract: A multi-stage computational inverse technique is presented to determine the dynamic consti-
tutive parameters of concrete based on the split Hopkinson pressure bar tests at different strain rate
loadings. In this method, sensitivity analysis for parameters is carried out based on different experi-
mental models and classification for the parameters is performed according to sensitivity, then the pa-
rameters are determined step by step through the inverse method. During parameters identification by
multi-stage inverse method, last identified results are applied to current parameters identification.
The results indicate that this method obtains the parameters rapidly, which are determined difficultly
and expensively by traditional method, combining with different experiments. It is a potentially effec-
tive and useful tool to identify material constitutive parameters.

Key words: solid mechanics; inverse problem; multi-stage; parameters identification; SHPB test;

HJC constitutive model
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