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Impact Test on Computational Failure Strain of Steel Boxes
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(State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: In order to investigate the relations between the meshing size of steel plates and
computational failure strain of steel in ship-bridge collision finite element analysis, the drop
hammer impact tests of three steel boxes were carried out. The finite element model was built and
impact computation was conducted for test models using LS-DYNA software, and the
computational results were compared with the test results. A correlation coefficient was defined
to obtain a reasonable failure strain interval related to the meshing size of the steel boxes. The
research results show that in order to get reasonable computational accurcy, the values of
computational failure strain should vary with the meshing size of steel plates. The larger failure
strain should be used for the smaller meshing size, and the smaller failure strain should be used
for the larger meshing size. The computational accuracy and computational efficiency can be
obtained at the same time through combining the reasonable computational failure strain interval
and the adaptive meshing technology.
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Fig.3 Measurement System
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Fig.4 Acceleration Test Results and Amendment
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Fig.5 Effects of Failure Strain on Acceleration

Computational Results
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Fig. 6 Computational Results of Correlation Coefficient
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Fig. 7 Computational Results of Relative Error of Peak Acceleration
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Fig. 8 Optimum Failure Strain Interval
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Fig. 9 Comparisons of Folds Between Test and Computational Results
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