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ABSTRACT

This proposed model, silica WFS used for concrete mixing with physical properties are specific gravity, density,
water absorption, and materials finer considered, moreover to analyze the strength M20 grade concrete mixing used
and also the conventional concrete replaced by the percentage of 5%, 10%, 15%,20%, 25%, and 30%. Properties of
the fresh concrete, such as its workability, were measured by the slump cone test. To determine the compressive
strength and tensile strength of the concrete, cubes and cylinders with a size of 150 mm x 150 mm x 150mm and
150 mm %300 mm was prepared. Beams having a size of 100 mm %100 mm x500 mm were also prepared to
evaluate the flexural strength of the concrete. Our proposed concrete Mixing process, optimal replacement of WFS,
River sand, Super plasticizes, Foundry sand, Fly ash. Therefore, a higher dosage of superplasticizer is needed to
maintain the workability as constant. The compressive strength of mortars containing WFS at water-cement ratio
0.5, showed a decrease of 20-30% when compared to the control mix. By increasing the replacement% of foundry
sand length change of concrete was increased; Drying shrinkage value was lower in concrete made with white sand
and higher in concrete containing WFS. The concrete mixing cured in 7days, 28 days, 56 days for test analysis. The
output parameters of structural concrete, like (i) Workability, (ii) Durability, (iii) Compressive Strength and Split
Tensile Strength and this proposed model compared with Conventional concrete and Normal Portland cement. For
the validation process, these experimental work results are validated by the machine learning process.
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I. INTRODUCTION

increases the strength and lowers the permeability by
densifying the concrete matrix. The addition of MSP
as filler is an occasion for this to be done most
comprehensively.

Standard concrete is made of sand (fine
aggregation) and assorted gravel or stone sizes and
shapes. The interest in replacement alternative
aggregate materials is therefore increasing. While

aggregates usually constitute 70-80% of the concrete . RELATED WORKS
volume [1-14], they are widely known as inert fillers ) )
with little impact on finished concrete properties. Sengar [56] analyzed high presentation self-

However, research has shown that total permeability,
durability, dimensional consistency, and resilience of
the concrete play an important role [15-29]. Due to
rapid infrastructural development, the demand for
natural sand is very strong in developing countries.
The dumped carriage dust and marble sludge present
in nearby regions affect the normal soil fertility. The
present research is carried out to prevent
contamination and to conserve waste material.
Nevertheless, the longevity efficiency of SCC has
been routinely tested with very little effort as
opposed to standard vibrated concrete. High-strength
self-compacting concrete containing Marble Sludge
Powder (MSP) and Quartz Sand (QS) as Partial
Replacement of Fine Aggregate (M sand) is utilized
in this paper to overcome these problems [30-39].
The effect of applying MSP is to Portland cement to
change both the relative hydrate content and the
microstructure [40-55]. To generate calcium silicate
hydrate, the MSP interacts with free Ca(OH),. The
volume of the binder is also increased, which both

compacting concrete (HPSCC) workability by
influencing the viscosity modifying admixture
(VMA) type on the air content. At constant water on
cement ratio, the HPSCC pore size distribution and
influence of the type of the admixtures on porosity
are validated. They also investigated frost-resistance
of hardened HPSCC and air-void parameters.
According to the experimental analysis, the VMA
were demonstrated excellent good frost durability
and it proved air-entrained HPSCC. Maseleno et al.
[57] evaluated the properties of self-compacting
concrete (SRSCC) thereby analyzing the performance
of durability, fresh and mechanical properties.
According to the fine aggregate volume percentages
of 10%, 15%, and 25% with the replacement of
rubber aggregate. The U-box, V-funnel, J-ring flow,
and slump flow evaluates the fresh performance. The
combination of rubber aggregate and steel fiber
affects the passing and filling ability. When the
rubber content is lower than 25%, the SRSCC attains
recommended criteria for passing and filling abilities.
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By comparing with the control SCC samples, the
compressive strength was minimized in rubber SCC
samples with increased rubber contents regarding the
hardened properties.

I11. PROPOSED METHODOLOGY

The concrete is a costly material and due to which the
cost of the construction increases with the increase in
the quantity of the concrete [58]. To overcome this
problem, we have used industrial waste materials as a
fine aggregate and coarse aggregate. Waste foundry
sand is used as a fine aggregate and Steel slag is used
as a coarse aggregate. In our Research work waste
foundry sand (WFS) used in concrete along with the
partial replacement of fine and coarse aggregate to
find the durability, workability, and strength of
concrete structures. Standard 43 evaluation Portland
Cement ( OPC) with an exceptional 412,92m2/kg
surface territory and agreeable with IS; 8112-1989
utilized [50-67].

Concrete was put in an impermeable holder to evade
dampness introduction from concrete being handled
in the stickiness controlled space. In Table 1, the
Chemical organization utilized in the investigation is
presented. Natural waterway sand adjusting to
reviewing Zone-1l according to IS 383-1970 with
explicit gravity 2.68 and having fineness module 3.42
is the sand utilized in this examination for the
arrangement of standard cement. For the SCC
rheology, the volume of fines under 0.125 mm is to
be treated as powder and is critical [60-68]. This
material is dried for 24 hours at room temperature
with the goal that the water content in the solid is
overseen. The mean FA scale is estimated to be 4.75
mm. Standard concrete is made of sand (fine
aggregation) and assorted gravel or stone sizes and
shapes. The sign connection between two neurons is
determined by utilizing this strategy. The coach must
recognize the loads and inclinations of set qualities.
Sand research is preceded according to IS 2386-1963.
Beams having a size of 100 mm x100 mm x500 mm
were also prepared to evaluate the flexural strength of
the concrete. Our proposed concrete Mixing process,
optimal replacement of WFS, River sand, Super
plasticizes, Foundry sand, Fly ash. Therefore, a
higher dosage of super-plasticizer is needed to
maintain the workability as constant. The Marble
Sludge Powder is depicted in Fig 1.
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Fig 1: Marble Sludge Powder
V. RESULT AND DISCUSSION

The chemical analysis was conducted in conjunction
with EN 1SO 15586 with the Atomic Absorption
Spectrometry "AAS." The chemical analysis findings
provided in Table 3 reveal that marble powder is
excessively rich in calcite (CaCO3 = 92.29%) and
free of both clay and organic matter. In addition,
according to the specifications of NF P 94-068, we
calculated the methylene blue value (MBV). The test
results revealed that the MBV of MSP is roughly
0.45 and therefore, due to the presence of clay,
disorders in the fresh and hardened properties of the
SCC were prevented. The pictorial representation of
MSP is presented in Table 1.

Table 1: MSP Chemical Components

Constituent Percentage (%)
Calcium Carbonate 92.29
Loss on Ignition (LOI) 41.58
Calcium 36.21
Calcium Oxide 51.27
Magnesium Oxide 0.49
Silicon Dioxide 2.99
Iron Oxide 0.37
Aluminum Oxide 0.12
Magnesium Carbonate 1.02
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Sulfur 0.02

Moisture Content 0.18

An electrical resistivity testing has a physical issue in
maintaining reasonable electrical interaction between
the electrodes and the concrete surface of the
concrete resistivity device. The key purpose of the
measurements of electrical resistivity is to classify
the humidity content of concrete and, as a result, to
assess wetter areas at greater corrosion risk. This has
the benefit of eliminating the polarization effect since
the real potential is calculated in an internal area. In
order to ensure good contact with concrete, it is
important first to moisten the electrode tips using a
conducting solvent. Between the outside electrodes is
passed an alternating current with a frequency of 50
to 1000 Hz and the potential difference between the
inside is measured. As with the Wenner 4-point
system, an exact calculation of bulk concrete
resistance must not be too similar to the disc and
rebar. Width must be at least two times the disc
diameter between the disc and the refurbishment.

V. CONCLUSION

The higher dosage of superplasticizer is needed to
maintain the workability as constant. The
compressive strength of mortars containing WFS at
water-cement ratio 0.5, showed a decrease of 20-30%
when compared to the control mix. By increasing the
replacement% of foundry sand length change of
concrete was increased; Drying shrinkage value was
lower in concrete made with white sand and higher in
concrete containing WFS. The concrete mixing cured
in 7days, 28 days, 56 days for test analysis. The
output parameters of structural concrete, like (i)
Workability, (ii) Durability, (iii) Compressive
Strength and Split Tensile Strength and this proposed
model compared with Conventional concrete and
Normal Portland cement. For the validation process,
these experimental work results are validated by the
machine learning process.
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