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ABSTRACT 

Concrete is the most widely used construction material, but its production causes high consumption of 

cement and natural aggregates, leading to environmental concerns. To overcome these issues, sustainable 

alternatives are being investigated. In this study, Recron 3S fibers are used as an additive in concrete to 

improve crack resistance and toughness. Oyster shell powder, which is rich in calcium, is employed as a 

partial replacement for cement, reducing cement consumption and associated CO₂ emissions. Bamboo chips, 

a renewable natural material, are used as a partial replacement for coarse aggregates, promoting eco-

friendly use of resources. The experimental program involves preparing concrete mixes with these materials 

and casting standard cube and cylinder specimens. The specimens are cured under standard conditions and 

tested for mechanical properties. Compressive strength tests are conducted at 7 and 28 days to evaluate the 

load-bearing capacity. Split tensile strength tests are also carried out at the same curing Oyster shell powder 

is examined for its cementitious contribution and strength development. Bamboo chips are assessed for their 

suitability in partially replacing coarse aggregates without compromising durability. This research 

encourages the use of industrial and natural waste products in concrete. It also promotes cost-effective, eco-

friendly, and sustainable construction practices. Overall, the study provides valuable insights into the 

feasibility of innovative materials for producing durable concrete. 

KEYWORDS: Recron 3s,Bamboo chips, Oystershell powder,sustainability,Compressive strength and Split 

tensile strength 

 

 

1. INTRODUCTION 

Concrete is the most widely used construction material in the world. It is a composite material made by mixing 

cement, fine aggregates (sand), coarse aggregates (gravel or crushed stone), and water in suitable proportions. 

When these ingredients are combined, a chemical reaction called hydration takes place, which binds the materials 

together and allows the concrete to harden over time. Concrete is known for its high compressive strength, 

durability, and ability to be molded into any desired shape before setting. 
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Oyster shell powder is an eco-friendly material obtained from discarded oyster shells, which are mainly 

composed of calcium carbonate. Large amounts of oyster shells are generated as waste from the seafood industry, 

causing disposal and environmental problems. Converting these shells into powder provides a sustainable solution 

by recycling waste into useful construction material. Due to its high calcium content, oyster shell powder shows 

cementitious properties similar to limestone used in cement production. When used as a partial replacement of 

cement in concrete, it helps reduce cement consumption and lowers CO₂ emissions. It can improve certain 

properties of concrete, such as durability and long-term strength development. At the same time, it reduces 

dependency on natural raw materials used for cement production. Thus, oyster shell powder acts as a sustainable 

alternative, promoting eco-friendly and cost-effective concrete. 

Bamboo chips are a sustainable and renewable material obtained by cutting and processing bamboo into 

small pieces. They are lightweight, strong, and easily available in many regions, making them a suitable alternative 

construction material. In concrete, bamboo chips can be used as a partial replacement of coarse aggregates like 

gravel or crushed stone. This replacement helps reduce the consumption of natural stone aggregates, conserving 

natural resources. Bamboo also has good tensile strength and toughness, which can enhance the mechanical 

performance of concrete. Using bamboo chips contributes to eco-friendly construction by utilizing renewable 

resources and reducing environmental impact.  

Recron 3S fibers are synthetic polyester fibers specially designed to be used as an additive in concrete and 

mortar. They are added in small quantities to improve the performance of concrete by controlling shrinkage cracks. 

The fibers act as secondary reinforcement, bridging microcracks and preventing their propagation. This improves 

the ductility, toughness, and durability of concrete. Recron 3S fibers also enhance resistance against impact, 

abrasion, and seepage of water. Their uniform distribution in the concrete matrix increases overall structural 

integrity. By reducing early-age cracking, they improve the service life of concrete structures. Thus, Recron 3S 

fibers provide a cost-effective solution for producing stronger, more durable, and crack-resistant concrete. 

 

2. OBJECTIVES 

1. To evaluate the effect of Recron 3S fibersas an additive in concrete for improving crack resistance, 

ductility, and overall durability. 

2. To study the influence of oyster shellpowder as a partial replacement of cement on the compressive and 

tensile strength properties of concrete. 

3. To investigate the use of bamboo chips as a partial replacement of coarse aggregates and assess their 

impact on the strength and sustainability of concrete. 

3. MATERIALS 

3.1 Cement:-Cement is a binding material used in construction, made from limestone and clay. When mixed with 

water, it undergoes hydration and hardens to bind aggregates together. It provides strength, durability, and cohesion 

in concrete. 
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3.2 Fine Aggregate:-Fine aggregate refers to naturally occurring sand or crushed stone passing through a 4.75 mm 

sieve. It fills voids between coarse aggregates and improves workability of concrete. It contributes to strength and 

smooth finish. 

3.3 Coarse Aggregate:-Coarse aggregate consists of gravel or crushed stone retained on a 4.75 mm sieve. It forms 

the main skeleton of concrete and provides bulk and strength. It reduces shrinkage and increases load-bearing 

capacity. 

3.4 Water:-Water is an essential component of concrete, required for the hydration of cement. It ensures proper 

workability and setting of concrete mix. The quality and quantity of water directly affect concrete strength. 

3.5 Oyster Shell Powder:-Oyster shell powder is a waste material obtained by grinding discarded oyster shells. 

Rich in calcium carbonate, it shows cementitious properties. It can be used as a partial replacement of cement in 

concrete. 

3.6 Bamboo Chips:-Bamboo chips are small pieces of processed bamboo used as a renewable aggregate. They are 

lightweight and strong, serving as a partial replacement of coarse aggregates. Their use reduces natural resource 

consumption. 

3.7 Recron 3S Fibbers:-Recron 3S fibers are synthetic polyester fibers added in small quantities to concrete. They 

control plastic shrinkage cracks and improve toughness. They enhance durability, ductility, and resistance to impact 

and seepage. 

4. EXPERIMENTAL RESULTS 

4.1 Compressive strength:-In this test, concrete cubes of standard size (usually 150 mm × 150 mm × 150 mm) are 

cast and cured. After 7 or 28 days, the cubes are placed in a compression testing machine. Load is applied gradually 

until failure, and the maximum load is used to calculate compressive strength. 

Table 1: Compressive strength results of concrete oyster shell powder as partial replacement of cement. 
 

 

Sl.no 

% of  oyster 

shell powder 

Compressive Strength 

Results,  N/mm
2
 

7 days 28 days 

1 0% 26.98 39.34 

2 5% 28.13 40.31 

3 10% 29.23 41.83 

4 15% 29.09 41.62 

Table 2: Compressive strength results of concrete bamboo chips as partial replacement of coarse aggregate. 
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Sl.no % of  bamboo chips Compressive Strength 

Results,  N/mm
2
 

7 days 28 days 

1 0% 26.98 39.34 

2 6% 28.03 40.87 

3 12% 28.96 41.72 

4 18% 28.72 41.09 

Table 3: Compressive strength results of concrete by addition of recron 3s fiber . 

 

Sl.no % of  recron 3s 

fibers 

Compressive Strength 

Results,  N/mm
2
 

7 days 28 days 

1 0% 26.98 39.34 

2 0.25% 27.95 40.81 

3 0.5% 28.67 41.62 

4 0.75% 29.73 42.46 

5 1% 28.57 41.12 

 

Table 4: Compressive strength results of Combined replacement of 10%OSP+12%BC+0.75%3SRF in 

concrete. 
 

Sl.no 10%OSP+12%BC+0.75%3SR

F 

Compressive 

Strength Results,  

N/mm
2
 

7 days 28 days 

1 0% 26.98 39.34 

2 10%OSP+12%BC+0.75%3SRF   31.37 44.89 

 

4.2 Split tensile strength: - Split tensile strength is an indirect method to evaluate the tensile resistance of concrete, 

since concrete is inherently weak in direct tension. In this test, a cylindrical specimen is placed horizontally and 

a compressive load is applied along its diameter. This loading induces tensile stresses inside the cylinder, causing 

it to split along the loaded diameter. The test is carried out at 7 and 28 days of curing to study the cracking 

behavior and tensile strength development of concrete. 

 

Table 5: Split tensile strength results of concrete oyster shell powder as partial replacement of cement. 

 

 

Sl.no 

% of  oyster 

shell powder 

Split tensile Strength 

Results,  N/mm
2
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7 days 28 days 

1 0% 2.63 3.86 

2 5% 2.76 3.99 

3 10% 2.89 4.14 

4 15% 2.82 4.09 

Table 6: Split tensile strength results of concrete bamboo chips as partial replacement of coarse aggregate. 

 

Sl.no % of  bamboo chips Split tensileStrength 

Results,  N/mm
2
 

7 days 28 days 

1 0% 2.63 3.86 

2 6% 2.78 4.04 

3 12% 2.84 4.11 

4 18% 2.79 4.06 

Table 7: Compressive Split tensile strength results of concrete by addition of recron 3s fiber . 

 

Sl.no % of  recron 3s 

fibers 

Split tensile Strength 

Results,  N/mm
2
 

7 days 28 days 

1 0% 2.63 3.86 

2 0.25% 2.76 4.01 

3 0.5% 2.92 4.13 

4 0.75% 2.98 4.19 

5 1% 2.85 4.08 

 
 

Table 8: Split tensile strength results of combined replacement of 10%OSP+12%BC+0.75%3SRF in 

concrete. 

                                                

Sl.no 10%OSP+12%BC+0.75%3SR

F 

Split 

tensileStrength 

Results,  N/mm
2
 

7 days 28 days 

1 0% 2.63 3.86 

2 10%OSP+12%BC+0.75%3SRF   3.15 4.52 
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5. CONCLUSION 

1. The normal concrete without any replacement achieved a compressive strength of 26.98 N/mm² at 7 

daysand39.34 N/mm² at 28 days. 

2. The use of oyster shell powder (OSP) as a partial replacement of cement showed the optimum strength 

at 10% replacement, reaching 29.23 N/mm² at 7 daysand 41.83 N/mm² at 28 days. 

3. The use of bamboo chips (BC) as a partial replacement of coarse aggregate yielded the best results at 

12% replacement, with strengths of 28.96 N/mm² at 7 days and 41.72 N/mm² at 28 days. 

4. The addition of Recron 3S fibers showed maximum improvement at 0.75% addition, achieving 29.73 

N/mm² at 7 days and42.46 N/mm² at 28 days. 

5. The combined replacement of 10% OSP + 12% BC + 0.75% Recron 3S fibers gave the highest strength, 

reaching 31.37 N/mm² at 7 daysand 44.89 N/mm² at 28 days, which is significantly higher than normal 

concrete. 

6. The normal concrete without any replacement achieved a split tensile strength of 2.63 N/mm² at 7 

daysand3.86 N/mm² at 28 days. 

7. The use of oyster shell powder (OSP) as a partial replacement of cement showed the optimum strength 

at 10% replacement, reaching2.89 N/mm² at 7 daysand4.14 N/mm² at 28 days. 

8. The use of bamboo chips (BC) as a partial replacement of coarse aggregate yielded the best results at 

12% replacement, with strengths of2.84 N/mm² at 7 days and 4.11 N/mm² at 28 days. 

9. The addition of Recron 3S fibers showed maximum improvement at 0.75% addition, achieving 2.98 

N/mm² at 7 days and 4.19 N/mm² at 28 days. 

10. The combined replacement of 10% OSP + 12% BC + 0.75% Recron 3S fibers gave the highest split 

tensile strength, reaching 3.15 N/mm² at 7 daysand4.52 N/mm²at 28 days, which is significantly higher 

than normal concrete. 
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