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Abstract; This paper explores a shallow underground hole detection technology based on deep learning
to deal with the serious threat of underground holes to the safety of pile foundation construction.
Based on the principle of shallow seismic reflection wave method, and taking the pile hammer shock in
the foundation construction process as the excitation, a new intelligent hole detection method is estab-
lished by placing a small number of acceleration sensors on the surface of the detection area to collect
the hole reflection signal, and take the reflected signal as the input of deep learning to output the hole
information. The results show that the bidirectional long short-term memory neural network (Bi-
LSTM) prediction model has a high recognition accuracy for the working conditions of underground
double holes. When the tolerance error is 2 m, the accuracy of hole location and diameter prediction
can reach 95. 3%. This study verifies the feasibility of multi-hole detection technology based on deep
learning, and is expected to provide technical support for the assessment of soil geological conditions
in the pre-construction period.

Key words: underground hole detection; pile hammer shock; deep learning; bidirectional long short-
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