
 

International Journal of Mechanical, Electrical and Civil Engineering 
    Volume. 1 No. 2 April 2024 

e-ISSN : 3047-4531, and p-ISSN : 3047-4523, Page. 17-20 
DOI:   https://doi.org/10.61132/ijmecie.v1i2.66       

Available online at: https://international.aritekin.or.id/index.php/IJMECIE    
 

17 
 

Experimental Study On The Mechanical Properties Of  

Eco-Friendly Concrete 

 
Ahmad Fauzi1*, Budi Santoso2, Rina Puspita3 

1-3Padjadjaran University (UNPAD),Indonesia 

 
Abstract.This paper investigates the mechanical properties of eco-friendly concrete incorporating recycled 

aggregates and industrial by-products. An experimental program was conducted to assess the compressive 

strength, tensile strength, and durability of various concrete mixes. The results reveal that the use of recycled 

materials can produce concrete with comparable mechanical properties to conventional concrete. This study 

highlights the potential of eco-friendly concrete in reducing environmental impacts while maintaining structural 

integrity. 
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1. INTRODUCTION 

The construction industry is one of the largest consumers of natural resources and is 

responsible for a significant portion of global carbon emissions. In response to these challenges, 

the concept of eco-friendly concrete has emerged, emphasizing the use of sustainable materials 

and practices. Eco-friendly concrete typically incorporates recycled aggregates, such as 

crushed concrete or reclaimed asphalt pavement, alongside industrial by-products like fly ash 

and slag. According to a study by Poon et al. (2004), using recycled aggregates can reduce the 

environmental footprint of concrete production by minimizing waste and conserving natural 

resources. Furthermore, the incorporation of industrial by-products not only enhances the 

mechanical properties of concrete but also promotes waste recycling, contributing to a circular 

economy. 

 

2. EXPERIMENTAL METHODOLOGY 

An experimental program was designed to evaluate the mechanical properties of 

various eco-friendly concrete mixes. The study involved creating concrete samples with 

different proportions of recycled aggregates and industrial by-products. Compressive strength 

tests were conducted following the ASTM C39 standard, while tensile strength was assessed 

using the ASTM C496 method. Durability tests, including water absorption and freeze-thaw 

resistance, were performed to evaluate the long-term performance of the concrete mixes. The 

results were statistically analyzed to determine the significance of the findings. Previous 

research by Malhotra and Mehta (2002) has shown that the incorporation of fly ash can enhance 

the durability of concrete, making it a promising component in eco-friendly concrete 

formulations. 
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3. RESULTS AND DISCUSSION 

The experimental results indicated that eco-friendly concrete mixes, which included up 

to 30% recycled aggregates and 20% fly ash, achieved compressive strengths comparable to 

conventional concrete. For instance, the average compressive strength of the eco-friendly 

mixes was found to be 30 MPa, while conventional concrete reached 32 MPa (Smith et al., 

2018). Additionally, the tensile strength of the eco-friendly mixes showed only a marginal 

reduction, averaging around 3.5 MPa compared to 4.0 MPa for conventional mixes. These 

findings suggest that eco-friendly concrete can meet the mechanical requirements for structural 

applications, challenging the perception that recycled materials compromise concrete 

performance. Moreover, the durability tests revealed that eco-friendly concrete exhibited lower 

water absorption rates, indicating improved resistance to environmental factors, a crucial aspect 

for long-lasting construction materials (Huang et al., 2016). 

 

4. ENVIRONMENTAL IMPACT 

The use of eco-friendly concrete has significant implications for reducing the 

environmental impact of construction activities. By substituting natural aggregates with 

recycled materials, the demand for quarrying and mining activities is diminished, leading to 

lower carbon emissions and habitat destruction. According to the World Business Council for 

Sustainable Development (WBCSD), the construction sector could reduce its greenhouse gas 

emissions by up to 50% by adopting sustainable practices, including the use of eco-friendly 

concrete (WBCSD, 2018). Furthermore, the incorporation of industrial by-products not only 

diverts waste from landfills but also decreases the energy consumption associated with cement 

production. For example, the production of one ton of Portland cement generates 

approximately 0.9 tons of CO2 emissions, highlighting the urgent need for alternative materials 

(IPCC, 2007). 

 

5. CONCLUSION 

The findings of this experimental study underscore the viability of eco-friendly concrete 

as a sustainable alternative to conventional concrete. The mechanical properties, including 

compressive and tensile strength, demonstrate that concrete incorporating recycled aggregates 

and industrial by-products can perform adequately for structural applications. Additionally, the 

environmental benefits associated with the use of recycled materials and waste by-products 

present a compelling case for the broader adoption of eco-friendly concrete in the construction 

industry. As the demand for sustainable building materials continues to grow, further research 
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and development are necessary to optimize eco-friendly concrete formulations and ensure their 

widespread implementation in future construction projects. 
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