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Optimal Mix Proportion of Steel Fiber and
Hybrid Fiber Reinforced Concrete Using Harmony Search
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ABSTRACT

Today, the guide line of the SFRC mix design and the construction was not embodied, and the
convenience of the practical application on the spot is not good. In this research, hence, the program
which is optimized to result the mix proportion by the flexural strength and toughness, was developed
to apply with ease SFRC on the practical spot. This program would minimize the number of trial
mixes and achieve an economical and appropriate mixture. In addition, the theoretical background on
which the program is based, will be the basis of the embodied method to mixing SFRC. New
algorithm, in this research, was used to develop the mix proportioning program of SFRC. The new
algorithm is the Harmony Search which is the heuristic method mimicking the improvisation of music
players. And, beside to single fiber reinforced concrete, it was developed the program about the hybrid
fiber reinforced concrete that two kinds of steel fibers, which have the different geometry, was
reinforced. This will be able to keep the world trend to study, hence, offers the basis of the next
generation research.
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Independent Variable Fitness Function
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Specimen Inpu(tkgS/tCrm?)ngth Teszkg/t:;:)ngth Error(%)  Specimen ’I‘oxigs;\?ss fm}:ngeto Test |Comment
SFT1 55 56.6 2.4 SFT1 1 1921261231 OK.
SFT2 60 64.5 75 SFT2 2 28.51393(321] OK.
SFT3 65 64.9 0.2 SFT3 3 42315555281 OK.
SFT4 70 71.3 1.9 SFT4 4 504| - 173.8] OK.
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TL 2 3 4 TL 2 3 4
SFT 64.5 64.9 71.3 SFT 32.1 52.8 73.8
HFT 64.4 72.5 75.8 HFT 51.9 81.9 86.4
Increase (%) 0 11.7 6.3 Increase (%) 64.8 55.1 { 17.1
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