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the fuzzy rules were then developed by modifying the constants in the matlab toolbox using the fuzzy rules toolbox present in matlab. the constants in the matlab toolbox were modified to obtain the corresponding fuzzy sets to develop the fuzzy rules. the fuzzy logic toolbox was then used to simulate the mechanical properties of concrete.
the input parameters of this study were the amount of steel fibers added to the concrete. the range of input parameters were specified as 0.13 to 0.84 %. the number of experiments for all input parameters was 50. the number of experiments was selected for the same reasons as in [ 23 ] i.e., it is difficult to precisely determine the number of
experiments. the range of the output parameters is also specified in the matlab toolbox. the range was specified as 0.00 to 0.20. after developing the fuzzy rules, the matlab toolbox was used to simulate the mechanical properties of concrete (compressive strength, flexural strength and post-peak deformation capacity). the modified constants

in the toolbox were then used to obtain the corresponding fuzzy sets. the experimental results obtained were then used to identify the type of fuzzy sets which developed the fuzzy rules for this study. a comparison between the experimental and fuzzy model predicted results for the three mechanical properties of steel-fiber reinforced
concrete is shown in table 5. the percentage difference between the simulated and experimental values is found to be less than 1.5%. this shows that fuzzy model can be used to predict the mechanical properties of steel-fiber reinforced concrete. the r2 value of 0.964 for post-peak deformation capacity and the correlation factor of 0.983 for
flexural strength and compressive strength of concrete specimens shows that fuzzy model can be used to predict the mechanical properties of steel-fiber reinforced concrete. the overall r2 value of 0.96 for post-peak deformation capacity, flexural and compressive strength of concrete specimens shows that fuzzy model can be used to predict

the mechanical properties of steel-fiber reinforced concrete.964 for post-peak deformation capacity, flexural strength and compressive strength of concrete specimens shows that fuzzy model can be used to predict the mechanical properties of steel-fiber reinforced concrete.96 for post-peak deformation capacity, flexural strength and
compressive strength of concrete specimens shows that fuzzy model can be used to predict the mechanical properties of steel-fiber reinforced concrete.
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in fact, fuzzy logic can be very useful, if the relationship between the input and output is fuzzy. various researchers [
11, 12, 13 ], have used fuzzy logic and neural networking to predict various properties of concrete like compressive

strength, flexural strength and the impact of various types of additives like fly ash and low lime concretes. for
example saridemir mustafa [ 12 ], studied the impact of adding metakaolin on the compressive strength of cement
mortars. the results were also simulated on fuzzy logic and artificial neural networking. it was found that fuzzy logic
can successfully predict the compressive strength of test specimens. statistical analysis of data gave a root mean

square (rms) value of 0.28. artificial neural networking also produced acceptable results with rms value of 1.79. the
obtained slope and intercept values for fuzzy model were 0.9764 and 0.5842 respectively. thamma and barai [ 14 ],

used gene expression programming to simulate the effect of blaine and alkalis on the compressive strength of
cement mortar. it was found that gene expression programming can successfully predict the compressive strength of
cement mortar with rms value of 1.4956. similarly, another study was conducted by bekir and mustafa [ 13 ], which

involved predicting the compressive strength of concrete using fuzzy logic and artificial neural networking. the
obtained rms value was 2.02 and the linear fit of equation give a slope and intercept value equal to 0.9824 and

0.6354 respectively. according to them, the statistical analysis of results concluded that the results produced by both
models were not only satisfactory, but also reliable. 5ec8ef588b
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