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A Study of Optimal Proportion of Factors in Concrete Ready Mixed

Process using Factorial Experiment
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Abstract

Concrete ready mixed industry has consistently
grown over years. However, a problem frequently
found is that strength of concrete produced by the
standard proportion is always lower than standard
specification. Thus, a selected factory solves this
problem by adding cements higher than the existing
proportion about 80 kgs for every 1 m® which directly
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impacts on increasing of production costs. A purpose
of this study is to determine an optimal proportion
of producing concrete’s strength between 240 to 260
Kg/cm? by using the same amount of cements. A
general factorial experiment is then conducted in
order to determine the optimal proportion of four
factors, namely, sizes of rock, sizes of sand, ratio
between rock and sand, and ripeness time. Each
experiment is performed by 6 replicates at 95%
confidence interval. The result indicates that all
factors have significantly affected on the concrete’s
strength. The optimal proportion to produce the
concrete’s strength between 240 to 260 kg/cm? is to
use 1 inch of rock size, coarse sand, ratio between
rock and sand is 42%: 58% (by weight), and
ripeness time is 7 days. Based on the experimental
result, the selected factory can produce concrete
with strength between 240 to 260 kg/cm? by using

the same amount of cements as expected.
Keywords: Concrete Ready Mixed, Factorial Design
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