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Prediction of water—reducers influence on strength of backfill body
using GA-SVM model

ZHANG Qinli, LI Hao, LIU Jixiang, LIU Qunwu, CHEN Qiusong
School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract To improve the working performance of filling slurry, increasing strength and density of backfill body is a research
direction of mine filling method. Filling ratio experiments showed that adding appropriate amount of water reducers during the
preparation of the filling material could increase the compressive strength of the filling body. In order to obtain economic and efficient
water reducers and parameters, four kinds of water reducers, i.e., naphthalene, amino, wood, and calcium binding aliphatic were used
for new filling materials. A match experiment with certain mine backfilling materials was carried out, and a GA=SVM prediction
model was established to optimize the selection. The four kinds of water reducers were used as the input data and the 28 days
compressive strengths of filling body were confirmed to be the synthesized output data. Some training and validating samples were
established through indoor experiment; a support vector machine (SVM) regression model was established. Then, the model parameters
were optimized through the genetic algorithm (GA). The results show that the best tailing concentrations of the four kinds of water
reducers were 0, 0.35%, 0.30%, and 0.60%, and that the compressive strength of filling body could be 4.20 MPa. Compared with the
experiment results, the relative error of the prediction result can be controlled within about 1%. This model provides a new method to
optimize sedimentation parameters.

Keywords filling slurry; water—reducers; compressive strength; support vector machine; genetic algorithm
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Fig. 1 GA-SVM prediction model
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Table 1 Sample data

— o e P e i R 28 d i e i

Bl de Fa 2% I % AREEHI % NeWHGSE % SR {E/MPa GA—SVM {H/MPa  AXFERZ/%
1 0 0 0 0 3.34 3.32 0.59
2 0 0.15 0.1 0.35 3.33 3.34 0.30
3 0 0.25 0.2 0.45 3.84 3.82 0.52
4 0 0.35 0.3 0.55 4.13 4.17 0.96
5 0.2 0 0.2 0.55 4.06 4.06 0
7 0.2 0.25 0 0.35 3.33 3.35 0.60

pllEzNc= 8 0.2 0.35 0.1 0 3.28 3.32 1.22
9 0.3 0 0.3 0.35 3.85 3.88 0.78
10 0.3 0.15 0.3 0 3.37 3.35 0.60
12 0.3 0.35 0 0.45 3.54 3.38 4.52
13 0.4 0 0.1 0.45 3.76 3.78 0.53
14 0.4 0.15 0 0.55 3.89 3.90 0.30
16 0.4 0.35 0.2 0.35 3.84 3.60 6.25
6 0.2 0.15 0.3 0.45 3.64 3.65 0.30

A 11 0.3 0.25 0.1 0.55 3.84 3.87 0.78
15 0.4 0.25 0.3 0 3.76 3.78 0.53
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Fig. 2 Curves of actual results and predicted result
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