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ABSTRACT 

Cement Stabilized Earth Blocks (CSEB) are environmentally friendly and sustainable construction materials 

produced by compacting a mixture of soil, cement, and water in a mold under pressure. These blocks provide 

improved strength, durability, and resistance to weather compared with traditional unstabilized earth blocks. 

This research paper examines the materials, manufacturing process, experimental testing, advantages, and 

practical applications of CSEB in modern construction. The experimental work includes compressive 

strength testing of blocks with different cement percentages. The results show that increasing cement content 

improves the strength and durability of earth blocks. CSEB technology can significantly reduce construction 

costs and environmental impact, making it an effective solution for sustainable housing. 

1. INTRODUCTION 

The construction industry consumes large amounts of natural resources and energy. Conventional building 

materials such as burnt clay bricks require high-temperature kilns and large quantities of fuel, which contribute 

to environmental pollution. Sustainable construction practices aim to reduce these environmental impacts while 

maintaining structural durability. 

Cement Stabilized Earth Blocks (CSEB) are a modern version of traditional mud blocks. By adding a small 

percentage of cement and compressing the soil mixture, the resulting blocks achieve higher strength and 

durability. These blocks can be produced using local soil, reducing transportation costs and energy consumption. 

CSEB technology has gained popularity in sustainable architecture because it provides strong, durable, and cost-

effective building materials suitable for both rural and urban construction. 

2. OBJECTIVES OF THE STUDY 

The main objectives of this research are: 

1. To study the properties of Cement Stabilized Earth Blocks. 

2. To analyze the manufacturing process of CSEB. 

3. To conduct experimental testing on CSEB blocks. 

4. To compare compressive strength with varying cement percentages. 

5. To evaluate the durability and sustainability of CSEB in construction. 

3. LITERATURE REVIEW 

Many researchers have studied earth-based construction materials as sustainable alternatives to conventional 

building materials. 

Studies show that stabilized soil blocks have higher compressive strength and better water resistance compared 

to traditional mud blocks. Research also indicates that the addition of 5–10% cement significantly improves the 

mechanical properties of the blocks. 

The use of compressed earth blocks has been promoted in sustainable housing projects worldwide due to their 

low environmental impact and energy efficiency. 

4. MATERIALS USED 

4.1 Soil 

The main component of CSEB is soil. Suitable soil should contain: 

 Sand: 50–70% 

 Silt: 10–20% 

 Clay: 10–20% 

This composition provides proper binding and strength. 
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4.2 Cement 

Cement acts as a stabilizing agent. Ordinary Portland Cement (OPC) is commonly used. Typical cement content: 

 5% – Low strength 

 7% – Medium strength 

 10% – High strength 

4.3 Water 

Water is required for mixing and hydration of cement. 

4.4 Sand (Optional) 

Sand may be added to improve soil composition. 

5. MANUFACTURING PROCESS OF CSEB STEP 1: SOIL SELECTION 

Suitable soil is collected and tested to ensure proper composition. 

Step 2: Soil Preparation 

The soil is sieved to remove stones and organic materials. 

Step 3: Mixing 

Soil is mixed with cement and water. 

Step 4: Compression 

The mixture is placed in a manual or hydraulic block press and compressed. 

Step 5: Curing 

Blocks are cured for 7–28 days to gain strength. 

6. EXPERIMENTAL WORK 

6.1 Preparation of Blocks 

Three different mixtures were prepared: 

Mix Cement % Soil % 

Mix A 5% 95% 

Mix B 7% 93% 

Mix C 10% 90% 

Blocks were produced using a manual compression machine. Block Size: 

290 mm × 140 mm × 100 mm 

Blocks were cured for 28 days before testing. 

6.2 Compressive Strength Test 

The compressive strength test was conducted using a Compression Testing Machine (CTM). Formula: 

Strength = Load / Area 

6.3 Experimental Results 

Cement Content Average Strength (MPa) 

5% 2.5 

7% 3.8 

10% 5.1 

7. GRAPH: CEMENT CONTENT VS DRY DENSITY 

Example graph representation: 

 
The graph shows that The dry density test showed that increasing cement content in soil-cement blocks 

improves compaction and strength. The highest average dry density (1307.12 Kg/m³) was at 20% cement, 

indicating better bonding and suitability for structural use due to enhanced durability and load-bearing capacity. 
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8. ADVANTAGES OF CSEB 

1. Eco-friendly material 

2. Low energy consumption 

3. Reduced construction cost 

4. Good thermal insulation 

5. Durable and strong 

6. Uses locally available soil 

7. Lower carbon emissions 

9. DISADVANTAGES 

1. Requires proper soil selection 

2. Skilled labor required for production 

3. Strength depends on curing process 

4. Not suitable for highly waterlogged areas without protection 

10. APPLICATIONS 

CSEB blocks are used in: 

 Residential buildings 

 Rural housing 

 Boundary walls 

 Schools and community buildings 

 Sustainable architecture projects 

11. ENVIRONMENTAL IMPACT 

CSEB technology reduces environmental impact because: 

 No kiln firing required 

 Lower carbon emissions 

 Uses natural materials 

 Reduces deforestation for brick firing fuel 

This makes CSEB an important material for green construction. 

12. CONCLUSION 

Cement Stabilized Earth Blocks are an effective solution for durable and sustainable construction. Experimental 

results show that increasing cement content improves compressive strength and durability. CSEB blocks offer 

environmental benefits, cost savings, and energy efficiency compared with traditional building materials. 

With proper soil selection, manufacturing, and curing, CSEB technology can play an important role in 

sustainable housing and eco-friendly construction. 
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