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Framework of ANN model

The steps of ANN model: (1) Dataset preprocessing
(2) Dataset splitting
(3) ANN model training and evaluation
(4) Prediction
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Data preparing
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Training and Evaluating

Features of the input data

Parts Feature

Strain Strain

Fiber volume of steel fiber
Weight of steel fiber
Length of steel fiber

Diameter of steel fiber

Aspect ratio of steel fiber

Reinforcement index of steel fiber

Steel fiber

Fiber volume of PVAfiber
Weight of PVAfiber
Length of PVA fiber

Diameter of PVAfiber

Aspect ratio of PVAfiber

Reinforcement index of PVAfiber

PVAfiber

Elastic modulus of plain concrete
Compressive strength of plain concrete
Strain corresponding to compressive strength of plain concrete

Mechanical properties
of plain concrete

Weight of the cement
Weight of fly ash
Weight of slag powder
Components of HFRC Weight of water
Weight of coarse aggregate
Weight of fine aggregate
Water binder ratio
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Results

Comparison between ANN Model and Equation-based Model
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Results

Sensitivity Analysis
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Conclusions

« The proposed ANN model has a better capacity than the equation-based model to reproduce the
compressive behavior of hybrid steel-PVA fiber concrete containing fly ash and slag powder;

« The ANN model can consider many factors, 23 factors in this work, affecting the mechanical behavior of
HFRC, thus it is a good tool for designing HFRC.

« Steel fiber plays a more important role in increasing the compressive strength of HFRC than PVA fibers,
while both contribute to the deformation.

» The hybridization effect of steel and PVA fibers could enable HFRC to shift from a brittle break to a
ductile break.





