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Abstract

In this paper. application of Adaptive Network Based Fuzzy Inference System (ANFIS) in
estimation of compressive strength of high strength concrete (HSC) was investigated. ANFIS is a
hybrid structure that is based on fuzzy If-Then Rules that are represented in a network. To predict
the compressive strength of HSC with ANFIS. totally 429 records collected from four different
resources. Records were randomly divided into two sets. One set is called training set that is used to
train the ANFIS models and another set called testing pairs was used for evaluation of the models.
Totally 56 different ANFIS models with various membership functions were used to predict the
compressive strength of HSC. These models were evaluated with root means square and

! correlation factors. Finally with comparison of the capabilities of the models some models were

proposed as optimum models. It was found that model with triangular membership function (trimf)
and “St334333” structure (4 membership function for super plasticizer and three membership
function for other concrete mix components) is the best model to predict the HSC’s compressive
strength regarding its components.
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I- Computational Intelligence 9- Multi Layer Perceptron
2- Model- Free Dynamic Systems 10- Generalized Regression Neural Network
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5- A A Basma 13- Firing
6- Back- Propagation Training Algorithm 14- Root Means Square
7- Oh 15- Correlation Factor
8- Kasperkiewicz

&l

[1] Fausett. L.. "Fundamentals of Neural Networks; Architecture. Algorithms. and Application". Prentice Hall
International. USA. 1994.
[2] Jang. J. S. R.. “Neuro-Fuzzy Modeling and Control”. Proceeding of the IEEE Con.. Vol. 83. No. 3. March

1995.
[3] Wang. L. X.. “Fuzzy Systems are Universal Approximators”. Proc. IEEE Int Conf. of Fuzzy Systems. San

Diego. pp. 1163-1170. 1992.

[4] Yeh. 1. C.. “Modeling Concrete Strength with Augument-Neuron Networks”. Jowrnal of Materials in.Civil

- Engineering. Vol. 10. No. 4. pp. 263-268. 1998.

[S] Oh.J. W..Lee. I. W.. Kin. J. T.. and Lee. G. W.. “Application of Neural Networks for Proportioning of
Concrete Mixes”. ACI Material Journal. Vol. 96. No. 1. pp. 61-67. 1999,

[6] Basma. A. A.. Barakat. S.. and Al-Orimi. S.. “Prediction of Cement Degree of Hydration Using Artificial
Neural Networks”. ACI Material Journal. Vol. 96. No. 2. pp. 42-48.1999.

[7] Kaveh. A.. and Khaleghi. H. A.. “Prediction of Strength for Concrete Specimen Using Artificial Neural
Network”. 4sian Journal of Civil Engineering. Vol. 2. No. 2. pp. 1-13.2000.

[8] Ramezanianpour. A. A. & Amir Tarighat ; “Neural Network Modeling of Concrete Carbonation”; SP. pp-
199-52.2000.

[9] Ghaboussi. J.. J. H. Garrett Jr. & X. Wu ; “Knowledge-Based Modeling of Material Behavior with Neural
Networks”; Journal of Engineering Mechanics. Vol. 117, No. 1. 1991.

[10] Oh. JW. .IW. Lee. JT. Kim & GW. Lee ; “Applications of Neural Networks for Proportioning of Concrete
Mixes”; ACI Materials Journal. Vol. 96. No. 1. 1999,

[11] KasperKiewicz. J.. J. Racz & A. Dubrawski ; “HPC Strength Prediction Using Artificial Neural Network™;

Ay H'AT'QMU(QY;N:L;»N@)/O‘\-EQJM/Mé}itzdb/;ﬁfﬁl@S

i



Journal of Computing in Civil Engineering. Vol. 9. No. 4. 1995.
lledl g il S eyl Wl 8 e lo oSt 5l eolial L YL 8 Slas b o Cenglia (s ag? ¢ ol5 (oelows e g Sls ol Bgts SRS
YA ol ol ity 5 o5
[13] Yeh. I-Cheng ; “Design of High-Performance Concrete Mixture Using Neural Networks and Nonlinear
Programming”; Journal of Computing in Civil Engineering. Vol. 13.No. 1. 1999.
[14] Yeh. I-Cheng ; “Modeling Concrete Strength with Augment-Neuron Networks”; Journal of Materials in
Civil Engineering.Vol. 10. No. 4, 1998.
[18] Bai. Y. & S. N. Amirkhanian ; “Knowledge-Based Expert System for Concrete Mix Design”; Journal of
Construction Engineering and Management. Vol. 120. No. 2.1994.
& watidf oilid) 5 4ol Ll gmae Sl 45 jloslid i ol Lo gy b (il aiety 5 i loasedn 351 Tl gl AR
v AYA- S el inio olR21S (ol pae caSitils gililin, 15T e bl
[17] Wang. L. X.. “A Course in Fuzzy Systems and Control”. Prentice-Hall International”. USA. 1997.
[18] Jang. J. S. R.. “ANFIS: Adaptive-Network-Based Fuzzy Inference System”. IEEE. Tran. On System Man.
and Cybernetics. Vol. 23.No. 3. May/June. 1993.

@Smr s (O 3o (ki) 108 = 0 lad | 03l Jlo | o ol 4y



