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Modeling 28 days Strength of High-Performance Concrete Using Genetic

Operation Trees with Backward Pruning Techniques

I-Cheng Yeh! Chien-Hua Peng? Li-Chuan Lien
! Professor, Chung Hun University
2 Research Assistant, Chung Hun University

¥ Research Assistant, National Taiwan University of Science and Technology

ABSTRACT

Regression analysis (RA) can build an explicit formula to predict the strength of
High-Performance Concrete (HPC); however, the accuracy of the formula is poor.
Back-Propagation Networks (BPN) can build rather accurate model to predict the strength of
HPC; however, it can not produce an explicit formula. On the other hand, Genetic Operation
Trees (GOT) can produce an explicit formula to predict the strength of HPC, and the
accuracy of the formula is more accurate than the RA and less accurate than the BPN.
Although the GOT can produce an explicit formula; however, their formula are usually too
complex to explain the meaning of the formula. Therefore, this study developed a Backward
Pruning Technique (BPT) to simplify the complexity of the formula produced by GOT. This
technique tries to replace the variables in the leaves of the tree-styled formula with median
constant to decrease the complexity of the formula, at the same time, tries to remain the
accuracy of the formula. The results showed that, after pruning, the strength formula of HPC
became simple enough to explain the meaning in them as well as not to sacrifice their
accuracy.
Keywords:  back-propagation networks, genetic operation trees, high-performance

concrete, backward pruning technique, median constant.
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11 NA | NA | NA | NA | NA | NA | 1313|2241 | 1173 | 1280
10 NA | NA NA | NA | NA NA | 1314 | 2210 | 1097 | 1554
9 NA | NA | NA | NA | NA | NA |1315]2233 | 1096 | 1378
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