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Rapid Assessment of Reinforced Concrete Column Damage After
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Abstract: During wartime, rapid and accurate assessment of fortification explosion damage is of great
significance. Traditionally, the finite element method (FEM) is used for damage assessment after the
near-field explosion, and its reliability is widely recognized. However, the calculation takes a long
time and cannot meet the requirement of rapid battlefield assessment. In order to improve the evalua-
tion efficiency, a new convolution neural network (CNN) model composed of a volume assessment
network and a damage judgment network is established to evaluate the damage based on the volume
loss rate. In order to reduce the training cost, a damaged reinforced concrete (RC) column model after
the explosion is simulated by FEM. The images of the RC column are automatically obtained by
script, and a data set containing 8 700 pictures is made. The CNN model achieves an accuracy of

99.71% on a test set containing 1 740 pictures. The accuracy of the CNN model after fine-tuning is
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more than 82.97 % on the data set of different material parameters. In the test of the 3D printing model,

the accuracy of the model is 70.83% on 24 pictures, and the average time of each evaluation test is

0.05 s. The accuracy of the proposed CNN model is reliable, and the calculation time is much less than

that of FEM. The damage assessment process can be explained in comparison with the structural theory.

Keywords: rapid damage assessment; convolutional neural networks; structural damage; reinforced

concrete columns; secondary development
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Fig.2 Finite method model of reinforced concrete column
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Table 1 Configuration of reinforced concrete column in test
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Table 2 Comparison of the mid-span displacement with

different mesh sizes
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Table 3 Damage levels classification of reinforced con-

crete after explosion
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Fig.5 Damage morphologies of reinforced concrete column

after explosion
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Fig.6 Failure of exposed steel bar after explosion
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Fig.7 Vertical ultimate bearing curve of reinforced concrete

column under different damage
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rate and reinforced concrete column damage
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umn image dataset
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Table 5 Model training results under different a parame-

ter settings
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Table 7 Parameters of reinforced concrete column

P IREELIRE WA Y EAE/mm
1 C40 Q500 14
2 €30 Q500 18
3 C40 Q300 18
4 C40 Q335 18
5 C50 Q500 18
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Table 8 The results on different parameters reinforced

concrete column datasets after fine-tuning
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2 2 10 0.023343 0.083101  99.14
3 5 10 0.017216 0.204229  97.12
4 10 10 0.031839 0.378502  94.08
5 2 5 0.026665 0.156396 98.22
6 2 15 0.026707 0.162424 98.10
7 2 20 0.038815 0.127 611  98.05

1 1045 80.96 82.97
2 1045 84.69 84.69
3 1045 82.20 83.35
4 1045 82.49 82.78
5 1045 93.11 95.02
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Table 6 Model training results under different schemes
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Fig.12 Preprocessing of damaged reinforced concrete col-
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