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Prediction of backfill strength in underground stope based on
strength reduction and intelligent algorithm

JI Kun, HAN Bin, HU Ya-fei, WU Fan, QIU Jian-hui

(School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Backfill mix proportion changes greatly during the test running of backfill system, thus, obtaining the backfill

strength of particular stopes accurate and timely plays an important role in the safety of mining in adjacent stopes. This

paper firstly established an ANN-PSO intelligent prediction model by taking slurry density, cement dosage, ratio of

artificial aggregate and tailings and curing time as input factors, and uniaxial compressive strength of laboratory backfill

as output factors. Subsequently, the concept of predicted strength reduction coefficient of backfill was defined, and the

strength reduction coefficient k was obtained by comparing the backfill strength of laboratory experiments and backfill

strength of actual production under the same mix proportion. The model showed a good prediction performance for the

backfill strength of laboratory experiments, with a mean relative error (MRE) of 2.41% and a determination coefficient
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(R?) of 0.992. Based on the ANN-PSO model and strength reduction coefficient k, the backfill strength of actual
production of 263 access during the running period were predicted and analyzed, which provided guidance timely and
effective for the support works of mining in adjacent stopes.

Key words: strength of backfilling body; intelligent prediction; artificial neural network; particle swarm optimization;
strength reduction
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