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ABSTRACT

Accurate estimation of the ultimate bond strength between concrete and FRP
sheet is one of the important things that plays a significant role in the design of
RC members strengthen with FRP sheet. Due to the difficulty and cost of
experimental studies, the use of artificial intelligence methods is the best
alternative for these approaches. Generally, to use artificial intelligence methods,
the data is randomly divided into two groups of training and testing, which is
based on the training data of the model developed and evaluated with the test
data. The problem in using these methods is that the model may be trained based
on a set of specific data, but it performs poorly during testing to predict data with
different characteristics. In this study, a comprehensive set of data was first
collected from past studies regarding the bond of FRP sheets to concrete. This
collection includes 532 experimental specimens. Also, for the first time, the
combined method of k-means clustering and kriging was used to predict the
ultimate strength of FRP sheets and concrete. In this method, the input data to the
model is first placed in several categories based on their average, and when these
data are called to the estimation model, equal amounts of each category are
called. In this study, dependent functions (6 models), regression degree (3
degrees) and the number of clusters (3 clusters) were considered different for
analysis using the mentioned method, and among these 54 models, the best model
was selected. The results show that the ultimate bond strength predicted using the
developed model has a good agreement with the experimental results, and the
models with linear dependent functions with one degree of regression and 6 and 5
clusters respectively with correlation coefficients, 0.938 and 0.921 have better
performance than other models.
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