Neural Networks Models for Peak Stress and Strain in Plain Concrete under Triaxial Stress
Yu-Ping Chen＊, Chao-Wei Tang, and Wei-Cheng Ren
Graduate Institute of Construction Engineering
Cheng Shiu University
No. 840, Chengcing Rd., Niaosong District, Kaohsiung City 83347, Taiwan
E-mail: ypc@csu.edu.tw; tangcw@csu.edu.tw; kk90142@yahoo.com.tw
Abstract

In the present study, several radial basis function neural network (RBFN) models have been developed for predicting peak stress and strain in plain concrete under triaxial stress. On the other hand, a comparative study between the RBFN models and existing regression models was made. The results demonstrate the versatility of RBFN in constructing relationships among multiple variables of nonlinear behavior of concrete under triaxial stresses. Moreover, the results also show that the RBFN models provided better accuracy than the existing parametric models, both in terms of root-mean-square error and correlation coefficient.
1. INTRODUCTION 

In the analysis or design process of real three-dimensional reinforced concrete structures, a realistic representation of the multiaxial stress-strain curve or peak stress and strain of concrete is greatly required. For the purpose of constructing the RBFN models, fifty-six records including normal- and high-strength concretes under triaxial loads were retrieved from literature for analysis. 
2. RESULTS
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Fig. 1 Experimental-versus-predicted peak stress of confined concrete
3. CONCLUSIONS
The developed RBFN models had a good generalization performance in terms of the average RMS error and correlation coefficient values obtained from the K-fold Cross-Validation. Compared with existing parametric models, the RBFN models provide better accuracy both in terms of RMS error and correlation coefficient.
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