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Prediction the Hardened Properties of Fiber-Reinforced Self-
Compacting Concrete Using Artificial Neural Networks

J. Berenjian, N.R. Forouhar and M. Ghasemi

Abstract: Nowadays, intelligent methods inspired from nature are implemented to resolve complex problems,
there are very popular too. The most common one is artificial neural network; they are capable to collect huge
amount of complex information through experiments and tests. On the other hand, combination of fiber concrete
with self-consolidating concrete produces a new product with high fluidity and good adhesion. Due to the
presence of fibers, this type of concrete presents high-quality advantages such as high resistance to impact, high
fatigue performance, low rate of erosion, enhances the tensile and flexural strengths and reduces the
segregation. In this study by considering the components of the concrete mix design as networks input and two
kinds of neural network modelling, a Radial Basis function and a recurrent neural network (NARX) for
predicting the properties of hardened concrete, were used. To improve networks training, 40 concrete mix fibers
reinforced self-consolidating concrete and three fiber types including steel fibers, glass and polypropylene, were
prepared. Comparison of experimental results and network outputs indicate that both networks have the
sufficient accuracy in estimating the hardened properties of self-consolidating concrete and recurrent neural
network (NARX) error is less than Radial Basis Function Neural Network.

Keywords: Prediction, Artificial Neural Network, Fiber-Reinforced Self-Compacting Concrete, Hardened Properties .
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Net Name | Spreads | MSE(train) | R(train) | m(train) | MSE(test) R(test) m(test)
RBFO01 0/1 1/65E-27 1 1 780/83 0/99483 0/97
RBF1 1 3/15E-22 1 1 834/21 0/99387 1
RBF10 10 1/07E-09 1 1 18979 0/87892 0/76
RBF100 100 29/86 0/9998 1 283/36 0/99837 1
RBF1000 1000 131/28 0/99909 1 483/65 0/99745 1
RBFe4 e4 374/28 0/9974 0/99 223/0121 0/99861 1
RBFe5 e5 374/28 0/9974 0/99 223/0155 0/99861 1
RBFe6 eb 374/42 0/9974 0/99 223/2467 0/99861 1
RBFe7 e’ 430/63 0/99701 0/99 235/81 0/99866 1
RBFe8 e8 1841/8 0/98712 0/97 707/74 0/99527 1
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Net Name | Neuron Number | MSE(train) | R(train) | m(train) | MSE(test) | R(test) | m(test)
nx|1 1 647.6038 0/99553 0/98 287.7590 0/99824 1
nx2 2 200.4624 0/99861 1 294.6889 0/99843 1
nx3 3 215.7257 0/9985 1 495.3024 0/99652 1
nx4 4 231.9081 0/99839 1 1.8452e+03 | 0/99233 1/1
nx5 5 180.9186 0/99879 0/99 607.2945 0/99583 1
nx6 6 158.1051 0/9989 1 571.7991 0/99769 1
nx7 7 112.1900 0/99923 1 702.0475 0/99483 1
nx8 8 123.3826 0/99922 1 557.7850 0/99612 0/98
nx9 9 159.1935 0/9989 0/99 204.3558 0/99891 1
nx10 10 82.4899 0/99943 1 1.1590e+03 | 0/99155 1
nx11 11 92.4050 0/99936 1 126.5522 0/99935 1
nx12 12 148.0309 0/99897 1 513.0134 0/99704 1
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