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11. OBJECTIVES OF THE PROJECT : 

 

 To study the properties of soil and available industrial waste materials 

 To prepare mud blocks with varying amount of stabilizers added 

 To study the performance of the stabilized mud blocks by evaluating the 

properties such as the compressive strength 

 To build structures with those mud blocks and validate their stability and 

 To suggest modification in construction aspect with a view to develop 

affordable hazard-resistant earthen structure for rural housing 

 
 

12. WHETHER OBJECTIVES WERE ACHIEVED: YES 

(GIVE DETAILS) 

Totally seven soil samples are collected for this project, the soil samples are 

collected from Athoor block of Dindigul district in Tamil Nadu State, India. 

The area of soil collection lies between the geographic co-ordinates of North 

latitude from 10°14’ 50” to 10° 20’ 00” and East longitude from 77° 37’ 45” to  
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77° 46’ 00”. Athoor lies 16 kilometers away from Dindigul. The soil samples 

were collected at a depth of 2m (approximately) from the ground level and 

samples were preserved so as to avoid the loss of moisture before the 

laboratory tests. 

The engineering and elemental properties of each soil sample as analyzed 

based on I.S Codal provisions and EDAX method. The properties of is an 

important factor to find its suitability for fabricating stabilized mud blocks. The 

tests like Sieve Analysis, Liquid Limit, Plastic Limit, Shrinkage Limit, and 

Optimum Moisture Content (OMC) of collected soil samples were studied and 

the results are recorded. The liquid limits for all samples are ranges from 

7.16% to 18.66%, Plastic limits for all samples range from18.88% to 33.33%. 

The OMC was found to vary   from 7%to 12.50%. These values are playing a 

significant role in identifying the suitable soil stabilizers. The effect of the 

stabilizers on the soil in different proportions is explored to identify a durable 

blocks. 

An Energy Dispersive X-rays Analysis (EDAX) analysis was done for the 

seven samples to determine their elemental composition. The analysis results 

shows that S2, S3 and S6 samples are rich in Fe, while S1, S4, S5 and S7 

samples are rich in silica. Scanning Electron Microscope Images were taken 

for the study the morphological characteristics of the collected Samples. 

 Based on the elemental composition various stabilizers will be chosen for the 

stabilization. The stabilizers are categorized into three as 

i. Organic Stabilizers;  

ii. Inorganic Stabilizers and  

iii. Polymers 
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Totally nine studies were conducted. The performance of Surkhi stabilized 

mud blocks along with lime and copper slag were studied. Various mix 

proportion were evolved and blocks were casted and tested. It has been noted 

that changes in engineering properties of soil in which liquid limit and plastic 

limit are in acceptable limit as per Indian standard. The specific gravity of the 

soil shows that the soil is an organic. Also it has been observed that mud 

blocks under compression were performed well with 89% of stabilizer. The 

strength parameters of mud block along with different stabilizers for the Soil 

sample were studied. The following mix proportions were proposed for casting 

of stabilized mud blocks. The blocks were prepared separately with Cement, 

Micro concrete, Piditop as stabilizers. Totally, 18 mixes were proposed and 

studied. Here the water repellent agent piditop reacted well with the soil. 

Hence, the blocks with cement and piditop performed well. It was also found 

that the optimum addition of piditop was 10% to the soil.  

The potential of bacteria on stabilized mud blocks were studied. Bacillus 

subtilis a gram positive bacterium was used as a stabilizer. The structural, 

mechanical and performance characteristics of stabilized mud blocks were 

studied. It was found that the 8% dosage of bacterial solution was optimum to 

the mud blocks which performed well in all the aspects.  

The possibility of using Lime, Alumina and Terminalia chebula extract as a 

stabilizer for the preparation of stabilized mud blocks were studied. Mud 

blocks were cast and depending upon ratio of the additives the mud blocks 

were designated. The casted blocks were tested after a period of 7 days, 14 

days and 21 days of ambient curing. The mud blocks made of fine soil (BLT(F)) 

shown good results in compression, water absorption and spray erosion.  
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Stabilized mud blocks along with metakaolin, GGBS and sand is used to 

increase the strength and durability of the black cotton soil blocks. The blocks 

were prepared with various mix proportion and tested for its compressive 

strength parameters. the use of Hypo sludge with cement and molasses for the  

preparation of stabilized mud blocks. Laboratory test results show that the 

physical and the mechanical properties of the red soil were accessed. The 

Compressive Strength, Modulus of Rupture, and Water absorption tests were 

performed for this soil with and without Paper Waste, Cement and Molasses. 

The Natural and Artificial fibres have been used in adobe and other traditional 

forms of earthen construction for many thousands of years to reduce shrinkage 

cracking and to improve tensile strength, durability as well as compressibility. 

The influences of the geopolymer solution on strength of mud blocks were 

studied. The effect of industrial byproducts and wastes with geopolymer 

solution on stabilized mud blocks was also studied. Also, the durability 

performance of mud blocks to adverse weather was monitored and found 

satisfactory.     

 
13. ACHIEVEMENTS FROM THE PROJECT : 

 

 All the aspects of objectives were fulfilled 

 

 Man Power trained : 1 

 

 No. of Publications out of Project : International Journals : 3 

 

International/National 

Conferences: 4 
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14. SUMMARY OF THE FINDINGS: (IN 500 WORDS) 
 

The origin and development of stabilized mud block and mud based 

technology for enhancing the performance of mud blocks was discussed. The 

discussion on the advantages/ limitations of stabilized mud blocks and the 

choice of stabilizers to improve the characteristics of stabilized mud blocks 

were done. Only limited stabilizers were used for the stabilized mud blocks 

production. The incorporation of Agro wastes and Geopolymer in the 

evolution stabilized mud blocks is low. From the literature review, the 

influence of stabilizers and the compaction on the strength and durability 

behavior on mud blocks are known. Few studies had been focused on the 

effect of compaction characteristics on the performance of stabilized mud 

blocks. Still some of the difficulties are prevalent to enhance the strength and 

durability behavior of stabilized mud blocks that are evident from the literature 

review. To rectify these maladies, an attempt had been made in this research 

through modern technologies by using industrial byproducts, Agro wastes and 

novel construction materials.The various steps involved in the project such as 

identification of soil, sample collection, and its classification were listed. Also, 

the usage of various materials as stabilizers were mentioned and the methods 

of casting and curing were explained. In addition to this, the properties of the 

soil samples, tests related to the mud block were discussed. Based on the 

results obtained from this strength and durability studies, the conclusions were 

arrived in the last chapter.Totally nine different studies with various stabilizers 

had been discussed. The mix designation table showed the proportioning of 

the each material with soil clearly. The graph for dry and wet compressive 

strength of all mix proportions in all studies were discussed to classify the 

performance of mud blocks based on its compressibility. 
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 Similarly the modulus of rupture for all mix proportions in each study were 

discussed, it showed the flexural behavior mud blocks. From the erodibility 

curve the rate of erosion of mud block per minute were discussed. The water 

absorption graph illustrated the durability performance of mud blocks in all 

studies at different mix proportions. With respect to the above quality 

measuring parameters of the stabilized mud block, the mud block masonry 

units were evolved. That too from the above nine studies, well performed mud 

block from five studies were selected and masonry performance were 

conducted. All the above the geopolymer stabilized mud block was performed 

well particularly M20 mix.The compression test was carried out for the 

stabilized mud block masonry units was determined by 1 m x 1 m bonded 

units. The compressive load vs. strain curves for the masonry walls are seen. 

The wall displacements through the height were corrected; they were 

measured 3 cm far from the wall side surface and due to the bending effect 

were amplified.  

The load system worked well and in all tests the differences among the load 

cell readings were inferior to 1 kN. The first cracks of the walls were only 

visible close to the collapse load and the wall failures were characterized by an 

undesired sudden brittle mode. In all cases, the failures were reached with an 

approximated strain of 1% and the wall failure stresses were quite the same of 

the block. Although the brick strengths of the mixture 1 and 4 were almost 

similar, the wall behavior was slightly different, with wall 4 showing more 

strength and stiffer than wall 1. Because of the mortar used to cast the bricks 

of wall 4, it presented the highest stiffness and strength among the walls.  
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