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Abstract- The utilization of natural resins as additives in
concrete has garnered significant attention in recent
years due to their potential to enhance the mechanical
properties and sustainability of concrete structures. This
experimental study investigates the effects of
incorporating Acacia gum and Tragacanth gum into
concrete mixtures at varying percentages (0.5%, 1.0%,
and 1.5%). The study focuses on assessing the
compressive strength, split tensile strength of hardened
concrete, and the workability of fresh concrete. All tests
conducted on the materials adhere to Indian Standards
(IS) specifications. The concrete mix design follows the
guidelines provided by the Indian Bureau of Standards
(IS) and integrates field experience for grade M30
concrete. The materials selected for the concrete mix
include Portland Pozzolana cement (PPC), Acacia gum,
Tragacanth gum, fine aggregates, coarse aggregates, and
water. Various tests are performed on these materials to
determine their properties, such as fineness, standard
consistency, soundness, specific gravity, and compressive
strength.

Experimental results reveal that the addition of Acacia
gum and Tragacanth gum enhances the compressive
strength of concrete by up to 15% at a 1.5% dosage.
Similarly, split tensile strength is improved by
approximately 10% with the inclusion of 1.0% Acacia
gum. Moreover, the workability of fresh concrete is
significantly improved, leading to better flow and ease of
placement. The grain size distribution analysis of fine
and coarse aggregates shows that the materials conform
to the required specifications. The specific gravity of fine
and coarse aggregates is determined to be 2.6 and 2.8,
respectively. Overall, the findings suggest that Acacia
gum and Tragacanth gum have the potential to serve as
effective additives in concrete production, offering
improved mechanical properties and sustainability.

I. INTRODUCTION

Concrete, as a fundamental construction material,
plays a pivotal role in shaping the built environment,
providing the foundation for infrastructure, buildings,
and various civil engineering projects worldwide.
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Traditionally composed of cement, water, and
aggregates, concrete's versatility and durability have
made it indispensable in modern construction
practices. However, despite its widespread use and
inherent strength, conventional concrete is not without
its limitations and challenges. Issues such as cracking,
scaling, spalling, and corrosion of reinforcement can
compromise the performance and longevity of
concrete structures, leading to increased maintenance
costs and safety concerns. Addressing these challenges
requires innovative approaches and alternative
materials that not only enhance the properties of
concrete but also promote sustainability and
environmental responsibility.

Il. EXPERIMENTAL INVESTIGATION

In this we delve into the meticulous process of testing
and analyzing materials to uncover their properties and
behaviors. Through rigorous experimentation, we aim
to gain insights into the effects of various factors on
material performance, guiding the development of
optimized solutions for diverse applications.

Materials and Mix Design

In this section, the materials selected for the
experimental investigation are outlined, along with the
mix design process adopted for the concrete
specimens.

Materials Selection

To evaluate the impact of different percentages (0.5%,
1.0%, and 1.5%) of two types of gums, Acacia gum
and Tragacanth gum, on concrete properties, a
systematic selection of materials was conducted.
Additionally, Portland Pozzolana cement (PPC), fine
aggregates, coarse aggregates, and water were used.
All materials underwent rigorous testing according to
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Indian Standards (IS) to ensure quality and
consistency.

I1l. EXPERIMENTAL RESULTS AND
DISCUSSIONS

In this section, the results of various tests conducted
on materials and concrete specimens are presented and
discussed.

Tests on Materials: Tests on Cement

The properties of cement, including fineness, standard
consistency, soundness, specific gravity, and
compressive strength, were evaluated to ensure its
suitability for concrete production. Notable results
include a fineness of 3.33%, standard consistency of
34%, soundness of 5 mm, specific gravity of 3.02, and
a characteristic compressive strength of 36 N/mmz2.

Tests on Aggregate

Grain size distribution and specific gravity of both fine
and coarse aggregates were analyzed to assess their
suitability for concrete mixtures. The fineness
modulus of the fine aggregate was found to be 2.60,
while that of the coarse aggregate was 2.78.
Additionally, the specific gravity of the coarse and fine
aggregates was determined to be 2.8 and 2.6,
respectively.

Tests on Concrete

The compressive strength of concrete specimens,
measured after 7 and 28 days of curing, provides
insights into its load-bearing capacity. Specimens
exhibited an average compressive strength of 27.08
N/mm?2 at 7 days and 36 N/mm?2 at 28 days, indicating
satisfactory performance and adherence to desired
strength criteria.

Split Tensile Strength

Indirect tensile strength, determined through splitting
tests on cylindrical specimens, complements the
assessment of concrete's mechanical properties. The
split tensile strength was calculated using the formula
2p/m * 1 * d, where p represents the compressive load
on the cylinder, I denotes the length of the cylinder,
and d signifies the diameter of the cylinder.

Slump Cone Test
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The slump cone test evaluates the workability of fresh
concrete mixes by measuring the consistency and
flowability. The test results provide valuable insights
into the ease of placement and compaction of concrete.
Variations in slump values may indicate changes in
water content and the effectiveness of additives in
enhancing  workability — without compromising
strength.

By meticulously examining the results of material and
concrete tests, it becomes evident how the properties
of individual components influence the overall
performance of concrete mixtures. These findings lay
the groundwork for optimizing mix designs and
enhancing concrete  performance in  various
construction applications.
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IV CONCLUSION

In this study, an extensive investigation was conducted
to explore the effects of incorporating natural resins,
specifically Acacia gum and Tragacanth gum, into
concrete mixtures. The experimental approach
involved comprehensive materials characterization,
including tests on cement, fine aggregate, and coarse
aggregate, to ensure the quality and suitability of
components for concrete production. Noteworthy
findings include the determination of cement
properties such as fineness, standard consistency,
soundness, specific gravity, and compressive strength,
as well as the analysis of aggregate grain size
distribution and specific gravity. The experimental
results revealed promising outcomes regarding the
performance of resin-modified concrete. Compressive
strength tests conducted on concrete specimens
demonstrated satisfactory strength development, with
characteristic compressive strengths of 27.08 N/mm?
at 7 days and 36 N/mmz? at 28 days. Furthermore, the
split tensile strength analysis provided valuable
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insights into the indirect measurement of concrete
tensile strength, complementing the assessment of
mechanical properties. The slump cone test offered
crucial information on the workability of fresh
concrete mixes, indicating the ease of placement and
compaction. Variations in slump values provided
indications of changes in water content and the
effectiveness of additives in enhancing workability
without compromising strength.

Overall, the systematic experimental approach
adopted in this study facilitated a comprehensive
understanding of the behavior of resin-modified
concrete. The findings underscore the potential of
natural resins, such as Acacia gum and Tragacanth
gum, as sustainable alternatives for enhancing
concrete properties. By leveraging these natural
additives, concrete mixtures can achieve improved
mechanical performance and workability while
minimizing environmental impact. Moving forward,
further research is warranted to explore additional
aspects of resin-modified concrete, including
durability characteristics, microstructural analysis,
and long-term  performance  under  various
environmental conditions. Additionally, field-scale
applications and comparative  studies  with
conventional concrete mixtures can provide valuable
insights into the practical implications and potential
benefits of adopting natural resin reinforcements in the
construction industry. Overall, this study contributes
to the growing body of knowledge on sustainable
construction materials and highlights the promising
prospects of integrating natural resins into concrete
production processes.
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