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Abstract- Micro concrete with bacterial inclusion is an 

innovative approach to enhance the durability and 

sustainability of the construction materials. The construction 

sectors which uses cement causing a releasing CO2 into 

atmosphere in recent times all the sectors reducing the 

environmental pollutions and the hazards. The integration of 

microbiology into civil engineering has led to the development 

of bio-concrete, which exhibits self-healing properties and 

enhanced durability. This project focuses on creating a micro 

concrete mix incorporating bacteria capable of inducing 

calcium carbonate precipitation to fill cracks autonomously. 

The report explores the methodologies, material compositions, 

and outcomes of experimental trials, emphasizing the 

environmental and economic benefits of this innovative 

approach to sustainable construction. 
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I. INTRODUCTION 

 

 The Introduction section establishes the foundation of 

the project by highlighting the challenges with traditional 

concrete, such as its susceptibility to cracking and costly 

maintenance. It introduces bio-concrete as a novel solution 

that leverages bacterial-induced calcium carbonate 

precipitation (MICP) to address these issues. The Objectives 

section outlines the key goals, including developing a bacterial 

micro concrete mix, assessing its self-healing efficiency, and 

evaluating its mechanical and environmental benefits. This 

sets the stage for exploring the multidisciplinary approach that 

combines microbiology, materials science, and civil 

engineering. 

 

Micro concrete with bacterial inclusion is an 

innovative approach aimed at enhancing the durability and 

self-healing properties of concrete. This development 

leverages the natural abilities ofbacteria to precipitate 

minerals, particularly calcium carbonate, when exposed to 

environmental conditions. The bacteria are typically 

embedded in the concrete mix in a dormant state and activated 

when cracks or damage occur, triggering them to produce the 

mineral that fills the cracks and restores the structural integrity 

of the concrete. This bio-based method offers a sustainable 

alternative to traditional repair techniques, reducing 

maintenance costs and improving the lifespan of concrete 

structures. The development of such bio-concretes is part of a 

broader trend towards incorporating biological processes into 

construction materials, aiming for environmentally friendly 

and more resilient infrastructure. 

 

This project is driven by a multidisciplinary approach that 

integrates: 

 

1. Microbiology: Research on bacterial strains that can survive 

within the concrete environment and catalyze the production 

of healing minerals. 

2. Materials Science: Understanding how the inclusion of 

bacteria affects the physical properties of the concrete, such as 

its strength, porosity, and long-term durability. 

3. Engineering: Focusing on practical applications, including 

how this bio-enhanced concrete can be used in real-world 

infrastructure and its integration into construction practices. 

 

II. MATERIALS 

 

A. Sample collection  

 

The development of micro concrete with bacterial 

inclusion and a multidisciplinary approach refers to the 

creation of a new type of concrete that incorporates bacteria to 

enhance its properties. This research involves collaboration 

among experts from various fields to design, test, and optimize 

the micro concrete. 

 

2.1 Potential Benefits 

 

1. Improved durability and sustainability 

2. Enhanced mechanical properties 

3. Reduced environmental impact 
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Fig 2.1 

 
Fig 2.2 

 

III. METHODOLOGY 

 

A. Experimental  Setup 

 

The experimental setup for micro concrete with 

bacterial inclusion typically involves preparing concrete 

mixtures with specific bacterial strains, such as Bacillus 

subtilis or Sporosarcina pasteurii, and evaluating their effects 

on strength, durability, and self-healing properties. The setup 

may include: 

 

Sample Preparation Mixing bacterial cultures with 

concrete ingredients. Curing Conditions Controlling 

temperature, humidity, and nutrient supply. Testing Methods 

Assessing compressive strength, durability, and self-healing 

capabilities. The specific setup may vary depending on the 

research goals, materials, and testing requirements. 

 

 
Fig 3.1 

 

B.Inoculation and Cultivation 

 

Inoculation and cultivation aren't typically associated 

with micro concrete. Instead, micro concrete involves mixing, 

casting, and curing processes to create a strong and durable 

material. 

 

 
Fig 3.2 

 

For micro concrete with bacterial inclusion, bacteria 

are incorporated into the concrete mixture to enhance its 

properties. The inclusion process involves mixing bacterial 

cultures with concrete ingredients, while cultivation conditions 

such as temperature, humidity, and nutrient supply are 

controlled to support bacterial growth and activity. This allows 

the bacteria to produce calcite, filling cracks and improving 

the concrete's strength and durability .pH Levels Maintain 

optimal pH levels for bacterial growth. 

 

C. Monitoring and sampling 

 

Monitoring and sampling involve tracking and 

collecting data or samples to assess quality, detect issues, or 

inform decisions. This can be applied to various contexts, such 

as environmental monitoring, industrial processes, or research 

studies. 

 

 
Fig3.3 

 

D.Oxygen Production Estimation 

 

Micro concrete with bacterial inclusion can produce 

oxygen through photosynthetic or aerobic bacterial activity. 

Assuming a moderate bacterial growth rate and oxygen 

production capacity, here's a rough estimate: 

 

1. Bacterial Density 10^6 - 10^8 cells/cm³ 
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2. Oxygen Production Rate 0.1 - 1.0 μmol O₂/cm³/hour 

3. Concrete Volume 1 m³ (1000 liters) 

Estimation 

Based on these parameters, the estimated oxygen production 

rate would be: 

- Minimum: 0.1 μmol O₂/cm³/hour * 1,000,000 cm³ (1 m³) = 

100,000 μmol O₂/hour = 0.0032 kg O₂/hour 

- Maximum: 1.0 μmol O₂/cm³/hour * 1,000,000 cm³ (1 m³) = 

1,000,000 μmol O₂/hour = 0.032 kg O₂/hour 

 

V. EXPERIMENTAL RESULT 

 

Micro concrete experimental results typically reveal 

its mechanical properties, such as compressive, tensile, and 

flexural strength, as well as durability characteristics like 

water absorption and chemical resistance. These findings 

provide valuable insights into the material's behavior and 

potential applications. 

 

Experimental results for micro concrete with 

bacterial inclusion show promising improvements in strength 

and durability- *Increased Compressive Strength*: Concrete 

with bacterial inclusion exhibits higher compressive strength 

compared to control mixes. This is attributed to the bacteria's 

ability to produce calcite, filling cracks and improving 

durability. Bacterial concrete demonstrates improved 

resistance to degradation, resulting in a more sustainable and 

long-lasting material.Bacteria can facilitate self-healing of 

concrete cracks, reducing the need for maintenance and 

repairs.These results suggest that micro concrete with bacterial 

inclusion has potential applications in ¹  

 

Development of eco-friendly building materials. 

Creation of long-lasting concrete structures. Innovative 

materials that can repair themselves. 

 

VI. CONCLUSION 

 

Government and policy reports are increasingly 

recognizing the potential of bacterial self-healing concrete as a 

sustainable solution for improving the durability of 

infrastructure. Various initiatives, from EU research funding 

to US government programs like FHWA and NIST, are 

driving research and providing the necessary funding for the 

development of self-healing concrete. As this technology 

matures, we can expect further policy recommendations and 

government standards that will ensure its safe, effective, and 

widespread use in construction projects globally.  

 

Bacterial self-healing concrete helps close cracks 

autonomously, reducing the risk of water ingress and 

corrosion in concrete, particularly in harsh environmental 

conditions. o By reducing the frequency and extent of repairs, 

bacterial self- healing concrete can significantly lower 

maintenance costs, especially for large-scale infrastructure 

projects like roads, bridges, and buildings. 
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