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Abstract: 

Concrete, a fundamental material in construction, often faces durability challenges due to various factors including 

carbonation, chloride ingress, and microbial-induced deterioration. This study investigates the synergistic effects of 

incorporating dolomite and Bacillus subtilis bacteria in concrete to enhance its durability. Dolomite, a mineral rich 

in calcium and magnesium carbonates, serves as a supplementary cementitious material and offers potential benefits 

such as improved workability, reduced permeability, and increased resistance to acid attack. To assess compressive 

strength and split tensile strength for 7 and 28 days. 
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1. INTRODUCTION 

Concrete is the most widely used construction material globally due to its strength, durability, and versatility. 

However, despite its widespread application, concrete structures are susceptible to various forms of deterioration 

over time, including carbonation, chloride ingress, and microbial-induced corrosion. These challenges necessitate 

continuous efforts to enhance the durability and longevity of concrete structures. 

Cement production is energy-intensive and contributes significantly to carbon dioxide emissions, making it 

imperative to explore alternative materials that can mitigate environmental impact. Dolomite, when finely ground 

and added to concrete mixes, acts as a supplementary cementitious material (SCM), effectively reducing the clinker 

content in cementitious blends. This not only conserves natural resources but also lowers the overall carbon footprint 

of concrete production. 

Bacillus subtilis is a Gram-positive, rod-shaped bacterium known for its ability to thrive in various environmental 

conditions, including those present in concrete. This bacterium has been extensively studied for its role in 

biomineralization processes, particularly the precipitation of calcium carbonate (CaCO3). When provided with a 

suitable calcium source and carbon dioxide, Bacillus subtilis can enzymatically catalyze the formation of calcium 

carbonate crystals, a phenomenon known as microbial-induced carbonate precipitation (MICP). 

2. OBJECTIVES 

(a) Bacillus subtilis in concrete is to improve its durability. 

(b) Dolomite's ability to reduce permeability and increase resistance to chemical attacks. 

(c) To determine the Compressive strength and Split tensile Strength.  
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3. MATERIALS 

1. Cement:- Cement is a binding material commonly used in construction that serves as the primary ingredient in 

concrete, mortar, and grout. It is a fine powder typically made from a mixture of limestone, clay, shale, iron ore, and 

other materials, which are heated in a kiln at high temperatures to form a clinker. 

2. Fine aggregate:- Fine aggregate also known as sand, is a granular material typically composed of particles 

ranging in size from 0.075 millimeters (mm) to 4.75 mm in diameter. It is one of the primary components of 

concrete and mortar mixes, along with coarse aggregate (such as gravel or crushed stone) and cement. 

3. Coarse aggregate:- Coarse aggregate refers to granular materials typically ranging in size from 4.75 millimeters 

(mm) to 75 mm in diameter, although the upper limit may vary depending on regional standards and specifications. 

It is one of the main constituents of concrete, alongside fine aggregate (sand) and cement. 

4.Doloimie:- Due to its chemical composition, dolomite reacts with calcium hydroxide (a byproduct of cement 

hydration) to form additional calcium carbonate crystals. These crystals fill the pores and capillary voids within the 

concrete matrix, reducing permeability and enhancing durability. 

5.Bacteria Subtilis:- Bacillus subtilis bacteria have the ability to induce biomineralization, particularly the 

precipitation of calcium carbonate (CaCO3), when provided with a suitable calcium source and carbon dioxide. 

When incorporated into concrete mixes, these bacteria remain dormant until activated by moisture and nutrients 

present in the concrete matrix. 

6. Water:- water plays a crucial role in concrete mixtures, influencing workability, strength, durability, and other 

properties of the hardened material. Proper water-cement ratio control, along with appropriate mix design and curing 

practices, is essential for producing high-quality and long-lasting concrete structures.  

 

4. TEST RESULTS 

(a) Compressive Strength: Compressive strength is a measure of the maximum load or force that a material can 

withstand under compression (pushing or squeezing) before it fails or fractures. To determine for 7 and 28 days. 

Table 1 : Compressive Strength Results of Bacillus Subtilis 

 

Sl.no 

 

Bacillus    subtilis 

Compressive Strength 

Results,(N/mm2) 

7 days 28 days 

1 0% 26.73 39.37 

2 10^4 Cells/ml 31.67 45.29 

3 10^5 Cells/ml 32.35 46.85 

4 10^6 Cells/ml 29.23 41.89 

 

Table 2: Compressive Strength Results of Partial Replacement of Cement With Dolomite Powder 

Sl.no % of  Dolomite 

Powder 

Compressive Strength 

Results,(N/mm2) 

7 days 28 days 

1 0% 26.73 39.37 

2 5% 27.62 40.92 

3 10% 30.04 42.98 
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4 15% 31.76 45.29 

5 20% 29.32 42.81 

 

Table 3: Combined Replacements of Compressive Strength Results of Bacillus Subtilis and Dolomite 

powder 

 

Sl.no 

 

% of  BS+ DOL 

Compressive Strength 

Results,(N/mm2) 

7 days 28 days 

1 0% 26.73 39.37 

2 10^5 Cells/ml BS+15%Dol 34.38 49.91 

 

Split Tensile Strength: Split tensile strength is an important property of concrete, as it provides insight into the 

material's resistance to cracking and tensile stresses. It is particularly relevant in applications where tensile forces 

are expected to be exerted on the concrete. To determine for 7 and 28 days. 

Table 4 : Split Tensile Strength Results of Bacillus Subtilis 

 

Sl.no 

 

Bacillus    subtilis 

Split tensile Strength 

Results(N/mm2) 

7 days 28 days 

1 0% 2.65 3.93 

2 10^4 Cells/ml 3.09 4.43 

3 10^5 Cells/ml 3.34 4.76 

4 10^6 Cells/ml 2.87 4.14 

 

Table 5: Split Tensile Strength Results of Partial Replacement of Cement With Dolomite Powder 

 

 

Sl.no 

 

% of  

Dolomite 

Powder 

Split tensile Strength 

Results(N/mm2) 

7 days 28 days 

1 0% 2.65 3.93 

2 5% 2.72 4.04 

3 10% 2.95 4.23 

4 15% 3.24 4.63 

5 20% 2.86 4.18 

Table 6: Combined Replacements of Split Tensile Strength Results of Bacillus Subtilis and Dolomite 

powder 

Sl.no % of  BS+ DOL 

 

Split tensile Strength 

Results(N/mm2) 

7 days 28 days 

1 0% 2.65 3.93 
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2 10^5 Cells/ml BS+15%Dol 3.44 4.93 

 

5. CONCLUSIONS 

1.      The combined use of Bacillus subtilis bacteria and dolomite in concrete holds promise for improving 

durability, sustainability, and resilience in construction. 

2. The Normal Concrete of Compressive Strength results for 7 and 28 days is  26.73  and  39.37 N/mm2. 

3. The Normal Concrete of Split tensile Strength results for 7 and 28 days is  2.65  and  3.93 N/mm2. 

4. By 10^5 Cells/ml of bacteria subtilis added in concrete the  Compressive Strength results for 7 and 28 days is  

32.35 and  46.85 N/mm2. 

5. By 10^5 Cells/ml of bacteria subtilis added in concrete the  Split tensile Strength results for 7 and 28 days is  

3.34and  4.76 N/mm2. 

6. By 15% of dolomite as partial replacement with cement  the  Compressive Strength results for 7 and 28 days 

is  31.76 and  45.29  N/mm2. 

7. By 15% of dolomite as partial replacement with cement  the  Split tensile Strength results for 7 and 28 days is  

3.24 and  4.63  N/mm2 

8. By the combination of 10^5 Cells/ml BS+15%Dol  the Compressive Strength  results for 7 and 28 days is  

34.38 and  49.91 N/mm2. 

9. By the combination of 10^5 Cells/ml BS+15%Dol  the Split tensile Strength  results for 7 and 28 days is  

3.44 and  4.93 N/mm2. 
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