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Intelligent Recognition of Grading and Compaction Quality Prediction Model for Rockfill
Materials Based on Deep Learning
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Abstract: The grading and compaction quality of rock fill materials are the most important factors determining the safety and
long-term deformation stability of high rock fill dam construction. In the construction process of a large hydropower station gravel soil
core wall rock fill dam with a maximum dam height of 303 meters and a total filling amount of about 4.315 x 10° m® in southwest
China, a deep learning algorithm based intelligent identification and compaction quality prediction model for rock fill material grading
was established to solve the problems of lagging and poor representativeness of traditional grading detection methods and compaction
quality evaluation. Establish an intelligent recognition model for the particle size of rockfill materials using photos taken at the
construction site and SAM image segmentation function, and be able to segment and process the particles to obtain corresponding
feature values and calculate their corresponding grading ratios. Then, a compaction quality prediction model based on an improved
convolutional neural network (CNN) and an extended short-term memory network (LSTM) is established using data from multiple
sources such as mixed grading characteristics, compaction parameters, and construction environment; Finally, use the measured values
to verify these two models.
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