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Proposal of DNN-based predictive model for calculating concrete mixing proportions
accroding to admixture
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Abstract : Concrete mix design is used as essential data for the quality of concrete, analysis of structures, and stable use of sustainable structures.
However, since most of the formulation design is established based on the experience of experts, there is a lack of data to base it on. are suffering
Accordingly, in this study, the purpose of this study is to build a predictive model to use the concrete mixing factor as basic data for calculation using
the DNN technique. As for the data set for DNN model learning, OPC and ternary concrete data were collected according to the presence or absence
of admixture, respectively, and the model was separated for OPC and ternary concrete, and training was carried out. In addition, by varying the
number of hidden layers of the DNN model, the prediction performance was evaluated according to the model structure. The higher the number of
hidden layers in the model, the higher the predictive performance for the prediction of the mixing elements except for the compressive strength factor
set as the output value, and the ternary concrete model showed higher performance than the OPC. This is expected because the data set used when
training the model also affected the training.
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¥ 1, OPC Z32|E H|0|E] ME H 2, MMEA 2Z32|E HI0|fH ME
T2 Mean SD Median Min Max T2 Mean SD Median Min Max
£ (kg/m°) 174.08 | 16.41 173.5 113 212.9 £ (kg/m°) 173.8 2.4 171.0 1243 210.0
AHIE (kg/m?) 394,15 | 93.21 378 228 800 AHIE (kg/m?) 214.6 3227 | 206.0 66.0 408.0
If-‘—XH (kg/m°) 777.02 | 96.21 791 275 1173 xr+xH (kg/m°) 838.1 69.19 841.0 | 600.0 | 1056.0
2 (kg/m®) | 890.08 | 181.51 | 9267 168 1340 F2ZM (kg/m®) | 9159 | 4356 | 921.0 | 765.0 | 1103.0
§a+o|oﬁ¢| (kg/m®) - - - - - Z310loH4] (kg/m®) | 56.2 14.37 56.0 20.0 180.0
m2aa( kg/md) - - - - - n2aaa( kg/md) | 72.8 15.61 72.0 30.0 196.0
AM2E (°C) 19.86 0.92 20 13 20 AM2E (°C) 20.0 0.74 20.0 5.0 20.0
QHMA T (%) 70.03 | 17.37 60 50 100 LYMEE (%) 99.2 5.56 100.0 60.0 100.0
IEZtE (MPa) 4021 16.68 | 35.165 10.6 92.4 IEZtE (MPa) 21,9 5.70 20.4 16.1 80.0
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