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Research on prediction of compressive strength of cable grouts
based on SSA-BP

BU Liangtao', YE Haoyan', DU Guogiang®, HOU Qi°
(1. College of Civil Engineering, Hunan University, Changsha 410082, Hunan, China;
2. Department of Civil Engineering, The University of Hong Kong, Hong Kong 999077, China;
3. Hunan Hongli Civil Engineering Inspection and Testing Co. , Ltd. , Changsha 410082, Hunan, China)

Abstract: In order to achieve accurate prediction of compressive strength of grout, sparrow search
algorithm (SSA) was introduced to optimize the initial weights and thresholds of BP neural
network. Surface hardness method and ultrasonic testing experiments were designed and carried
out using 108 sets of test data as samples, and a SSA-BP neural network prediction model for
compressive strength of grout containing 2-node input layer, 9-node hidden layer, and 1-node
output layer was established. The prediction results were compared with BP neural network,
optimized BP neural network by genetic algorithm (GA) and strength measurement formula. The

effects of different combinations of input parameters on the prediction effect of SSA-BP model
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were discussed. The results show that the mean square error (MSE) of SSA-BP model is reduced
by 53.23% and 26. 86 % compared with BP model and GA-BP model, and the single training time
is reduced by 34. 40% compared with GA-BP model. Compared to the strength formula, the
coefficient of determination R? between predicted and measured values is increased from 0. 937 to
0.975, and the MSE and mean absolute error (MAE) are decreased by 19. 81% and 7. 20%,
respectively. Although the error accuracy of SSA-BP model with a single input parameter is
reduced, it still has good generalization ability. SSA-BP model is able to better mine the data
information of input and output parameters, and it is more advantageous than the traditional
method in terms of the goodness of fit and prediction accuracy, which can accurately predict the
compressive strength of grouts, and it provides a new method for predicting the performance of
cable grouts.
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Table 5  Other neural network model evaluation parameters
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