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Abstract — One of the materials that is most frequently
utilized in the building industry is concrete. Sand, cement,
water, and aggregate make up the majority of the materials in
concrete mix. River sand and regular Portland cement are
typically utilized as fine aggregate and cement in concrete
mixes. Because excessive river sand excavation is causing
river beds to erode and fail, which is turning into a major
environmental problem, oyster shell ash and marble powder
are being used in place of cement to solve this problem. The
main goal of this study was to create a high-performance
concrete by substituting oyster shell for cement and
experimenting to measure the impact of the shell on the
concrete. This experiment is to be carried out using several
tests which include initial tests for cement, fine aggregate and
coarse aggregate, workability, compressive, tensile and
flexural test etc.
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I. INTRODUCTION

The environmental impact of typical cement manufacture has
drawn a lot of attention to the use of alternative materials in
the production of concrete in recent years. Two such
materials that have showed promise as partial cement
substitutes in concrete mixes are oyster shell ash and marble
powder. By repurposing waste materials, these materials not
only give a sustainable option, but they may also provide
advantages for concrete, like increased strength, durability,
and workability.

A. Impacts on the Properties of Concrete:

1) Strength: The compressive, tensile, and flexural
strengths of the hardened concrete can be affected by the
addition of marble powder and oyster shell ash to
concrete mixtures. The overall strength properties of the
concrete can be improved by the pozzolanic reaction of
oyster shell ash and the filling effect of marble powder.

2) Durability: Concrete's resistance to chemical assaults,
permeability, and long-term performance in a variety of
environmental situations can all be enhanced by the use
of substitute materials like marble powder and oyster
shell ash.

3) Workability: The workability of fresh concrete mixes
may be impacted by the addition of marble powder and
oyster shell ash.

Il. LITERATURE REVIEW

A. Chao Hu a,, Daojun Zhong , Shilong Li (2023)

In order to explore the effect of oyster shell powder on the
mechanical properties of asphalt, in order to explore the

modification mechanism of oyster shell powder on asphalt,
based on matrix asphalt, this paper prepared oyster shell
powder modified asphalt by adding oyster shell powder with
fineness of 40 mesh to matrix asphalt according to 3%, 6%,
9%, 12%, 15% and 18%. Based on the theory of molecular
dynamics, the effect of oyster shell powder on the mechanical
properties of asphalt was investigated from the molecular
level by establishing the molecular model of oyster shell
powder modified asphalt with different contents. From the
research of this paper, when the content of oyster shell
powder is 12%, oyster shell powder has the greatest influence
on the mechanical properties of asphalt and the best
modification effect on asphalt.

B. Poliana Bellei et al. (2023)

“Potential Use of Oyster Shell Waste in the Composition of
Construction Composites: A Review” The oyster shell is a
residue rich in calcium carbonate, which can be reused as a
raw material for creating building materials. The results show
that research on the incorporation of oyster shell into
cementitious mortar mixtures, with a focus on its use in
concrete, dominates existing scientific research. There is a
lack of studies on the incorporation of the oyster shell that
address its application as an aggregate or binder in the
composition of coating and laying mortars. Most existing
research is from Asia, and there is a lack of research in some
parts of Europe. In the Americas, Africa and Oceania, no
existing studies were found. Despite the growing
understanding of the importance of sustainability and
economic issues related to products used in the blue circular
economy sector, there are still few studies that consider the
incorporation of waste or by-products of aquaculture. Future
investigations that cover these practical and contextual gaps
can contribute to the better use of oyster shell waste and its
insertion in the blue circular economy.

C. Gui-Yu Zhang et al. (2022)

“The Effect of Oyster Shell Powder on the High-
Temperature-Properties of Slag-Ceramic Powder-Based
Geopolymer” There is a lack of scientific understanding of
adding an oyster shell powder (OSP) to geopolymer concrete.
The purpose of this study is: (1) to evaluate the high-
temperature resistance of the alkali-activated slag ceramic
powder (CP) mixture added with OSP at different
temperatures, (2) to address the lack of application of
environmentally friendly building materials, and (3) to reduce
solid waste of OSP pollution and protect the environment.
OSP replaces granulated blast furnace slag (GBFS) and CP at
10% and 20% (based on binder), respectively. The mixture
was heated to 400.0, 600.0, and 800.0 _C after curing for 180
days. The results of the experiment are summarized as
follows: (1) The thermogravimetric (TG) results indicated
that the OSP20 samples produced more CASH gels than the
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control OSPO. (2) As the temperature increased, the
compressive strength and ultrasonic pulse velocity (UPV)
both decreased.

D. H.A. Fattah etal. (2022)

“Recycling of waste Oyster Shells as a reinforcement
material for AA7075 Alloy” In the current research, oyster
shells have been recycled by reinforcing with aluminum alloy
AAT7075 using the stir casting method. The oyster shells (OS)
were washed and milled via high energy ball mill. The
produced castings were fabricated with various content of the
OS particles as (0-15 Wt.%). The hardness was increased
from 37%, 61% and 88.7% for AA7075 reinforced with 5, 10
and 15% OS composite compared with unreinforced
AA7075. On the other hand, the ultimate compressive
strength was improved from 10.7%, 19.8% and 25.9% for
AA7075 reinforced with 5, 10 and 15% OS composite
compared with unreinforced AA7075. The corrosion rate and
weight loss method were carried out by immersing the
specimens in 0.1M NaOH and 0.1M H2SO4 solutions.
Results revealed that the rate of corrosion and mass loss were
decreased with an increase of mass fraction up to 15%.

E. Roland Kufre Etim et al. (2020)

“Experimental study on potential of oyster shell ash in
structural strength improvement of lateritic soil for road
construction” This study investigated the effect of oyster shell
ash (OSA) on the geotechnical properties of lateritic soil.
Laboratory studies were performed using lateritic soil treated
with up to 15 % OSA. The result shows a decrease in
maximum dry density (MDD) with corresponding increase in
optimum moisture content (OMC). Unconfined compressive
strength (UCS) values generally increased with increased
OSA content and curing age, while resistance to loss in
strength increased to peak of 18 % at the threshold of 6 %
OSA content. Peak California bearing ratio (CBR) values
(soaked and unsoaked) were obtained at a threshold of 6 %
PSA content. The Fourier transformation infrared (FTIR)
spectroscopy of the soil, OSA and soil + OSA blend show the
distinctiveness of the relevant functional groups in relation to
their specific band. The treated soil show H-O-H bending of
water linked to 2Al3+, Si-O, Si-O-Si.

F. Jashandeep Singh et al. (2015).

“Partial replacement of cement with waste marble powder
with M25 grade” and concluded that up to 12% replacement
of cement with waste marble there is an increase in all
mechanical properties. The replacement of 12% of cement
with waste marble powder attains maximum compressive and
tensile strength. The optimum percentage for replacement of
marble powder with cement is almost 12% cement for both
cubes and cylinders. To minimize the costs for construction
with usage of marble powder that is freely or cheaply
available. To realm of saving the environmental pollution by
cement production being our main objective.

G. Manju Pawar et al. (2014).

Feasibility and need of use of waste marble powder in
concrete production. A Study has been conducted on Periodic
Research, The Significance of Partial replacement of Cement
with Waste Marble Powder. They found that the effect of
using marble powder as constituents of fines in mortar or

concrete by partially reducing quantities of cement has been
studied in terms of the relative compressive, tensile as well as
flexural strengths. Hence the result, The Compressive
strength of Concrete are increased with addition of waste
marble Powder up to 12.5% replace by weight of cement and
further any addition of WMP the compressive strength
decreases. The Tensile strength of Concrete are increased
with addition of waste marble powder up to 12.5% replace by
weight of cement and further any addition of WMP the
Tensile strength decreases. Thus they found out the optimum
percentage for replacement of MDP with cement and it is
almost 12.5% cement for both compressive tensile strength.

H. Aalok.D et al.(2014)

on “Experimental study on use of marble dust in concrete”
and concluded that for M 25 grade concrete the compressive
strength of cubes is increased when 50% of marble powder is
added and further any addition of waste marble powder the
strength gradually decreases. The split tensile strength of
cylinders are increased with addition of waste marble powder
up to 25% and decreases on further addition. The flexural
strength is obtained at 50% of marble powder mix.

I. Abdullah Anwar et al.(2014)

on “Study of compressive Strength of concrete by partial
replacement of cement with marble dust powder” and
concluded that marble dust powder has a potential to provide
an alternative to cement and helps in maintaining the
surroundings every bit well as economical balance. The
compressive strength properties of concrete containing
marble dust powder at 0%, 5%, 10%, 15%, 20% and 25% of
Portland cement. The investigation was pri- marily to
determine a resolution to the disposal problem of marble dust
by making usage of it in concrete production for sustainable
construction development. The result obtained for 28 day
compressive strength confirms that the optimal percentage for
replacement of cement with marble dust powder is about
10%. This will post less on the production of carbon dioxide
and solving the environmental pollution by cement
production, thereby enhances the urban surroundings.

I1l. OBJECTIVES OF VIEW

Check the feasibility of Qyster Shell Ash and Marble powder

as a replacement of Cement in the construction of concrete.

1) To study the physical and chemical properties of Oyster
Shell Ash and Marble Powder.

2) To provide economical construction cost.

3) Study the behavior of compressive strengths of concrete
cubes.

4) Study the behavior of Split tensile strengths of concrete
Cylinders.

5) Compare the result with conventional normal concrete.

6) To find which percentage replacement is much cost
Efficient without affecting its strength.

IV. MATERIALS USED

A. Concrete

Concrete is a composite material composed of aggregate
bonded together with a fluid cement that cures to a solid over
time. It is the second-most-used substance in the world after
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water and the most widely used building material. Concrete
is formed by mixing dry Portland cement and water with
aggregate to create a fluid slurry that can be poured and
molded into shape. The hydration process of concrete hardens
it over several hours, forming a durable stone-like material
that has various uses. Additives may be included in the
mixture to enhance properties or change the curing time.
Most concrete is reinforced with materials like steel rebar to
provide tensile strength, resulting in reinforced concrete.

B. Cement

Cement is a binder, a chemical substance used for
construction that sets, hardens, and adheres to other materials
to bind them together. It is a crucial component in the
production of concrete, mortar, and other construction
materials. Cement is typically mixed with sand and gravel to
produce concrete or with fine aggregate to create mortar for
masonry. There are different types of cement, with hydraulic
cement (e.g., Portland cement) being the most common type
used in construction.

Fig. 1: Ordinary port land cement (OPC)

C. Sand as a Fine aggregate

Fine Aggregate are material passing through an IS sieve that
is less than 4.75mm gauge beyond which they are known as
coarse aggregate. Coarse aggregate form the main matrix of
the concrete, whereas fine aggregate form the filler matrix
between the coarse aggregate. The most important function
of the fine aggregate is to provide workability and uniformity
in the mixture. The fine aggregate also helps the cement paste
to hold the coarse aggregate particle suspension.

iy s i oo 3
Fig. 2: Fine Aggregate (Sand)
D. Coarse Aggregate
Aggregate and cementitious material are combined to create
concrete. Most often used as an inert filler, aggregate makes

up between 60 and 80% of the volume and 70 to 85% of the
weight of concrete. The strength of the aggregate plays a

significant role when choosing an aggregate. More so than
with hardened concrete, the qualities of fresh concrete are
influenced by the shape and texture of the aggregate. When
smooth and rounded aggregate is utilized instead of angular
or elongated aggregate, concrete becomes more workable.
There are two coarseness sizes used: one passes through a
12.5 mm sieve, while the other passes through a 20 mm sieve.
The characteristics of coarse aggregate were ascertained in

2 CITN
Fig. 3: Coarse Aggregate

E. Opyster Shell Ash

Oyster shell Ash contains CaO, which can be used as a partial
substitution of cement. Therefore, it is necessary to study
oyster shell ash as cement replacement and fine aggregate in
concrete production Crushed oyster shell was calcined in an
electric furnace at 1000 °C for 3 h. Calcined oyster shell was
slowly cooled down to room temperature in the electric
furnace, and then pulverized to pass a 150-um sieve.
Manufacturing of calcium oxide powder through calcination
of oyster shell waste.

Fig. 4: Oyster shell Ash
F. Marble Powder

Marble is a metamorphic rock that developed from limestone,
most of the material is calcite (a crystalline from of calcium
carbonate) and dolomite. It is often used for sculpture as a
building material, and for many other purposes. One of the
major waste produced in the stone industry during cutting,
shaping, and polishing of marbles in the MDP, during this
process, about 20- 25% of the marble is turn in to the
powder form. India being the third (about 10%) top most
exporter of marble in the world. Every year million of
tonnes of marble waste form processing plants are
released. Due to the availability of large quantity of waste
produced in the marble factory, this work has been planned
and procced.
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Fig. 5: marble powder

V. CONCLUSIONS

The following conclusions are made from the study of Oyster
Shell Ash and Marble powder as a replacement of Cement in
the construction of concrete.

1) To cast number of cubes, by replacing Cement with
Oyster Shell Ash and Marble Powder by 5%, 10%, 15%,
20% 25% and 30% to compare their property with
standard mix M35.

2) Comparing Oyster Shell Ash and Marble powder with
Mix concrete to conventional concrete, it is more
workable.

3) Comparing Oyster Shell Ash and Marble powder with
Mix concrete to conventional concrete, it is more
Strength.

4) Comparing Oyster Shell Ash and Marble powder with
Mix concrete to conventional concrete, it is more tensile
Strength.

5) Comparing Oyster Shell Ash and Marble powder with
Mix concrete to conventional concrete, it is more tensile
Strength.
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