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[ Abstract] In order to study a non-destructive testing method for concrete beam stress, a ultrasonic tail stress identification algorithm
coda wave-deep residual shrinkage network ( C-DRSN) based on deep residual shrinkage network (DRSN) was proposed. According to
the high-dimensional characteristics of the tail wave signal vector, the interference of signal noise to the measurement stress accuracy
was reduced by introducing residual contraction block, using soft threshold function and attention mechanism, and the adaptive
recognition and extraction of stress features in the signal were realized, and the recognition accuracy was improved. The characteristics
were visually analyzed, and the mapping relationship between the tail wave sign and the stress was established. In order to verify the
model’s ability of stress recognition, ultrasonic tail wave signals of concrete I-beams under three-point bending and eccentric
compression loads were collected respectively. The results show that the recognition rate can reach 99% under both loading modes,
indicating that the proposed method is feasible in the stress recognition of concrete beams, and the accuracy of the proposed method is
higher than that of the tail wave interference method.
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Fig. 8 Field loading diagram of eccentric compression test
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