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Abstract— This research, reports on the investigation into 

the strength and the durability properties of earth soil 

stabilized with Cow dung. The main objective behind this 

research was to find an economical yet efficient way to 

improve the properties of soil or in other words to get a 

stabilized soil better than other methods already present in 

the market in terms of economy and performance. A normal 

earth soil was taken and crushed dry cow dung was added to 

it on varying percentages along with some amount of dry 

grass in it. Various tests were performed on different 

samples accordingly such as Procter test, unconfined 

compression test, CBR test, etc. After the compilation of 

tests or on the basis of test results the conclusions were 

made specifying maximum strength or abrasive resistance of 

the soil with increase in the cow dung content at varying 

percentages. The strength of soft soil or the sandy soil was 

significantly/almost the same with the use of these materials 

and supposed that they do not had the potential as effective 

soil stabilizer in field application but, the beneficial reuse of 

wet cow dung in soil stabilization can be proved as a 

milestone towards a green economy in the coming future as 

if the research is conducted. 
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I. INTRODUCTION 

Soil stabilization is the alternation of soils to enhance their 

physical properties. Stabilization can increase the shear 

strength of a soil and/or control the shrink- swell properties 

of a soil, thus improving the load bearing capacity of a sub-

grade to support pavements and foundations. 

Soil stabilization can be utilized on roadways, 

parking areas, site development projects, airports and many 

other situations where sub- soils are not suitable for 

construction. Stabilization can be used to treat a wide range 

of sub-grade materials, varying from expansive clays to 

granular materials. This process is accomplished using a 

wide variety of additives; include lime, fly ash and Portland 

cement. Other materials/byproducts used in stabilization 

include lime-kiln dust (LKD) and cement-kiln dust (CKD).   

But in this paper we have tried to make an attempt 

to stabilize the soil more economically as compared to the 

other additives. This approach of adding cow dung was 

taken from the past history or historical periods where in all 

the construction was carried out with the help of the mixture 

of cow dung (binder), mud or soil and dry grass. For e.g. 

Gadi soils – white soil and many houses in rural villages 

even today are made with cow dung mixtures. And even 

after so many centuries the history/world has witnessed 

these structures which are still standing today even after 

facing so many natural calamities and consequences through 

its period. So to accomplish this objective normal soil was 

compared to the cow dung mixed soil of varying 

content/percentage of cow dung. For this various soil 

samples was prepared and certain tests were performed on 

them, in total 4 samples were taken i.e. a sample of simple 

soil, soil with 15% cow dung, 20% cow dung and 25% cow 

dung(the percentages beyond 25% were not taken as the test 

results/samples began to fail at this very particular stage). 

Various tests were performed on them to check its strength, 

dry density, OMC, etc. and these test result were compared 

to the strength, dry density, OMC and other characteristic 

properties of the normal soil. Based on this the conclusion 

was made.  

A. Lab study of normal soil: 

To obtain the characteristic properties of normal soil the 

earth sample used was taken from local earth from 

Chandigarh University’s agricultural garden area in Mohali. 

The characteristic properties of the earth or soil used were 

obtained through laboratory tests and investigations in 

accordance with BS 1881: part 1, 3 and 7; (1990), cow dung 

used was from the nearby village in Gharuan (Mohali). Tap 

water was used for all mixes. 

1) Test Results: 

Basic properties 

Earth properties Values 

Moisture/water 

content 

Liquid limit 

Plastic limit 

 

Dry unit weight 

Field density 

Maximum dry density 

Specific gravity 

Clay content 

4.62% 

 

25% 

No plastic content present(sandy 

soil) 

1.75g/cm3 

1.85g/cm3 

1.86g/cm3 

2.73 

No clay content(sandy soil) 

2) Test Methods:- 

In the starting a normal soil sample was taken to know the 

basic properties of soil such as the optimum moisture 

content of earth in its natural state (air dried), dry density, 

OMC(optimum moisture content) and other preliminary 

tests were conducted with 15%, 20% and 25% cow dung 

stabilisation so as to make the comparison accordingly. Four 

samples in total were prepared. 

B. Proctor Compaction Test:-  

It is visualised that by compaction test we reduce the 

volume of air entrapped by compaction method. The Proctor 

compaction test is a laboratory method of experimentally 

determining the optimal moisture content at which a 

given soil type will become most dense and achieve its 

maximum dry density. The dry density of a soil for a given 

compactive effort depends on the amount of water the soil 

contains during soil compaction. 

This test was done so as to know the optimum 

moisture contents of the soil samples. 

 Standard Procter Test results of different soil samples. 

https://en.wikipedia.org/wiki/Moisture_content
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Density
https://en.wikipedia.org/wiki/Soil_compaction
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Properties 
Normal 

Soil 

Soil with 15% Cow 

Dung 

Soil with 20% Cow 

Dung 

Soil with 25% Cow 

Dung 

Max. Dry Density 

(gm/cm3) 
1.86 1.139 1.03 0.959 

OMC 

(%) 
9% 15% 33% 24% 

 

C. Unconfined Compression Test (UCT):-  

The unconfined compression test is by far the most popular 

method of soil shear testing because it is one of the cheapest 

methods of measuring shear strength. In this test, a cylinder 

of soil without lateral support was tested to failure in simple 

compression, at a constant rate of strain. The compressive 

load per unit area required to fail the specimen is called as 

unconfined compressive strength of the soil. 

This test was performed to know the shear strength 

of the normal soil sample and the cow dung stabilised 

sample so as to compare the results to reach to a conclusion 

and see the increased/decreased bearing capacity of the soil. 

S.No. Sample Unconfined compressive  stress (σ)(kg/cm2 ) 
Shear strength of soil 

(C = σ/2)( kg/cm2) 
OMC 

1 Normal soil 0.10286 0.05143 9% 

2 Soil + 15% cow dung 
 

0.04075 
0.020375 15% 

3 Soil + 20% cow dung 0.05434 0.02717 33% 

4 Soil + 25% cow dung 0.03723 0.018615 24% 

 

 

 

 

D. California bearing ratio (CBR): 

The California bearing ratio (CBR) is a penetration test and 

was done for the   evaluation of the mechanical strength of 
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natural ground, sub grades and base courses beneath new 

carriageway construction.  

The basic test was performed by measuring the 

pressure required to penetrate soil with a plunger of standard 

area. The measured pressure was then divided by the 

pressure required to achieve an equal penetration on a 

standard crushed rock material. The CBR test is fully 

described in ASTM standards D1883-05 (for laboratory- 

prepared samples) and D4429 (for soils in place in field), 

and AASHTO  

T193. The CBR test is fully described in BS 1377: 

soils for civil engineering purposes: Part 4, Compaction 

related tests, and in Part: In- situ tests. 

This test was mainly done in order to attain the 

bearing capacity of the soil so as to check the max bearing 

capacity of the samples. 

Normal soil:- 

No. Of layers= 3 

Rammer wt. = 2.6kg 

Fall= 31cm 

Blow per layer= 56 

1) Normal soil: 

Penetration (mm) Total Load  kg (f) CBR Value 

2.5 1350 4.25% 

5.0 2055 4.46% 

2) Soil + 15% cow dung: 

Penetration (mm) Total Load  kg(f) CBR Value 

2.5 1350 1.17% 

5.0 2055 1.138% 

3) Soil + 20% cow dung: 

Penetration (mm) Total Load  kg(f) CBR Value 

2.5 1350 0.385% 

5.0 2055 0.399% 

4) Soil + 25% cow dung: 

Penetration (mm) Total Load  kg(f) CBR Value 

2.5 1350 0.293% 

5.0 2055 0.298% 

II. RESULTS & DISCUSSION 

 Line of optimum passes from normal soil and 15% cow 

dung mixed soil. 

 In 25% mixing we saw a rapid increase in moisture 

content but also concluded with the decrease in the dry 

density. 

 The variation of dry density between 15%, 20% and 

25% mixing is very less which as compared to normal 

soil had huge variation. 

 By adding water or increasing the moisture content, 

particles can easily change its position or move from 

one place to another because the soil particles easily 

develop a water layer around them hence providing it 

more mobility. 

 More compactness in soil reduces the OMC and 

increases the MDD (Maximum Dry Density). 

 Soil addition was not preferred at higher ratios.  

 CBR values are reducing as we add or increase the 

percentage of cow dung in the soil. 

 As the OMC and MDD is reducing of stabilized soil as 

compared to the normal soil and comparing and 

considering all the results it would not be liable to use 

cow dung for stabilization specially at high percentages 

because as soon as it comes in contact with the water it 

tends to loosen up its bonds thus resulting in particles 

dislocation due to heavy load resulting in surface 

failure. 

 In the test results it can be clearly seen the decreasing 

aspects of the experiments performed as we increase the 

percentage of cow dung in the soil, and for now is not 

liable to use this method for stabilization until any any 

further modifications with the method.     

III. CONCLUSION 

Based on the above test reports/results and analysis 

performed in the laboratory, the compressive strength 

obtained with cow dung stabilisation and the values 

obtained of the normal soil were almost the same on the 

basis of the comparison with normal soil rather at high 

percentages of cow dung mixing the strength and other 

properties of the soil started to decrease drastically. 

Therefore for now on the basis of above results using dry 

cow dung for stabilization of earth soil is not liable or safe 

for heavy projects. But if stabilization tried with help of wet 

or fresh cow dung then chances are there that maybe a better 

compressive strength can be attained, but it is still yet to be 

done maybe in the near future a more effective and efficient 

way could be found out considering the same idea things 

might get altered but for now saying that getting high 

strength with the use of wet or fresh cow dung is merely 

hypothetical until experimented or researched upon. But for 

now appropriate construction specifications are needed to 

prevent stabilised earth from coming into any prolonged 

direct contact with water/rainfall water because water is the 

major reason for any kind of failure or reduced strength. 
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