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ABSTRACT

CLIMACOSA, MARIA ASHLEY A. and ETES, ROBERT L. Utilization of Corn
Cob as Partial Replacement for Fine Aggregate in Concrete. Undergraduate Thesis.
Bachelor of Science in Civil Engineering. Cavite State University, Indang, Cavite. June
2019. Adviser: Engr. Roslyn P. Pefia

The greatest crisis faced by the construction industry is the availability of sand.
Getting river sand is really expensive nowadays as its availability is very limited. The
researchers introduced some substitution of material which is cheaper in cost and easily
available like corn cob that has utilized as fine aggregates. Corn is a major commodity and
is used throughout the world. According to United States Department of Agriculture —
Foreign Agricultural Service (USDA-FAS), since 1990 global corn consumption has
increased 116%, from 473 million metric tons to just over 1 billion metric tons. The main
objective of this research was to study the possibility of using corn cob as partial
replacement for fine aggregate in concrete.

The proximate analysis of grained corn cob shows fineness modulus of 0.20 as
compared to sand having a result of fineness modulus 0f 2.23, loose and compacted density
of 165 kg/m’ and 184 kg/m® which is relatively lower than sand yielding a loose and
compacted density of 1472.46 kg/m3 and 1613.35 kg/m?; The color and texture of concrete
were observed through visual inspection. It was observed that the color of the concrete did
not vary that much even after increasing the amount of grained corn cob to the mixture.
Texture of concrete cylinders and beams varied from smooth to rough. Rough surface was
observed in cylinders and beams with higher percentage of grained corn cob due to the

honeycombing that was formed on the concrete. Treatment A and Treatment E found to be

the heaviest, while Treatment D and Treatment H found to be the lightest in concrete
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cylinder and concrete beam respectively. Treatment A and E, B and F, C and G, and D and
H, obtained a slump of 8 inches (20.32 cm), 7.25 inches (18.42 cm), 7.20 inches (18.29
cm), and 7.15 inches (18.16 cm) respectively. For compressive strength, all treatments from
A to D are not significantly different. All treatments exceeded the design strength of 13.79
MPa at 28" day, and for flexural strength Treatment E up to Treatment H have the same
flexural strength at 7" and 28" day, thus, not manifesting variation. The cost of the concrete
with corn cob compared to the local market value has the highest price due to the raw
materials used in the experiment were bought in retail price.

The effect in compressive and flexural strength of grained corn cob as fine
aggregate in concrete after 28 days of curing period - all treatments in concrete cylinder
and beam are not significantly different, therefore statistically using corn cob as partial
replacement for fine aggregates doesn’t have effect. The optimum mix proportion of
concrete cylinder was treatment having 90% sand and 10% grained corn cob, while the
optimum mix proportion of concrete beam was treatment having 70% sand and 30%
grained corn cob.

All the concrete cylinders and beams needed for the study were tested at Cavite
Testing Center at Imus, Cavite. Statistically, grained corn cob when used as partial
replacement with sand did not affect the strength of concrete cylinder and concrete beam.

The study recommends further research on incorporating corn wastes, study the

effect of grained corn cob as fly ash for concrete and conduct experimental study of the

rancrate with corn cob in its annlication a< 2 hinllding maadmet ol —
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INTRODUCTION

With the ever increase in the demand of natural sand and decrease in its availability,
there is an immediate need for finding suitable alternatives which can replace sand partially
or at a high proportion (Aravind, 2018). According to Yadhu (2015), the greatest crisis
faced by the construction industry is the availability of sand. Getting river sand is really
expensive nowadays as its availability is very limited.

The worldwide consumption of natural sand as fine aggregate in mortar/concrete
production is very high and several developing countries have met some struggle in the
supply of natural sand in order to meet the increasing demands of construction
development. Natural sand is most common material which used as natura] fine aggregate.

In general, in the last 15 years, it has become clear that the availability of good quality of

natural sand continues in decreasing (Rashad, 201 6).



