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ABSTRACT: 

In the past, soil stabilization became carried out by means of utilizing the binding properties of clay soils, 

cement-based products such as soil cement, lime, fly ash and making use of the compaction technique. Recently 

many Bio-Enzymes have emerged as a cost effective stabilizers for soil stabilization. One of such Bio-Enzyme is 

Terrazyme. Terrazyme is a natural, non-toxic, non-corrosive and non- inflammable liquid, produced by way of 

formulating vegetable extracts. Terrazyme is a time and resource saving method that allows raising the strength of 

soil and taking away the need for using the regular assets like lime and cement. Terrazyme catalysis the reactions 

between the clay particles and the organic cat-ions and boost up the cat-ionic trade process to reduce adsorbed layer 

thickness. For different styles of chemical stabilization the chemical compounds have been combined with soils 

which are tough to mix very well. However, Bio-enzyme is easy to apply as it may be combined with water at 

optimum moisture content and then it is sprayed over soil can be compacted without any problem. 

With this history the existing has a look at goals to investigate the overall performance of terrazyme in the 

laboratory on exceptional soils, and made evaluation.  to meet the purpose of the take a look at  forms of soils were 

taken into consideration. This might be Black Cotton (BC) soil and Morrum soil respectively. Similarly further to 

this the stone dust changed into also used which is considered as a traditional stabilizer. For this various laboratory 

checks have been carried out to find out the Fundamental engineering properties of the considered substances.  

Terrazyme stabilizer becomes used in various quantities and relying on soil kind, soil characteristics and product 

consideration. It’s been determined that the Terrazyme is giving better results and increase the strength of the soil. 

The main objective of this project is to improve the strengthening properties of the black soil by using 

Terrazyme. The characteristic properties of soil i.e. specific gravity, plastic, liquid limit, plasticity index and CBR 

value of black cotton soil with adding of stone dust and terrazyme was studied. From tests it is observed that 

excellent soil strength results by using terrazyme the results show the best strength properties (CBR) of subgrade 

soil.  

1. INTRODUCTION 

Engineers are regularly confronted with the 

issue of constructing facility on or with soils, which 

do now not own enough strength to assist the loads 

imposed upon them either for the duration of 

construction or in the course of the service lifestyles 

of the structure. Many regions of India include soils 

with excessive silt contents, low strengths and 

minimal bearing ability. those poor soil overall 

performance traits are commonly attributed to the 

character and quantity of the fines gift within the 

fabric. For better performance of systems constructed 

on such soils, the overall performance characteristics 

of such soils need to be improved. The poor 

engineering performance of such soils has pressured 

Engineers to attempt to improve the engineering 

homes of negative excellent soils. Stabilization of 

soils is an effective approach for improving the 

houses of soil and pavement device performance. The 

targets of any stabilization approach used are to 

boom the electricity and stiffness of soil, improve 

workability and constructability of the soil and 

decrease the Plasticity Index. For any given soil 

many stabilization strategies, the usage of distinct 

stabilizing sellers, may be effective to enhance the 

soil residences in-area instead of disposing of and 

changing the material. Availability or monetary 

issues can be the determining element on which a 

stabilizing agent is selected. there are various 

strategies that could be used to improve the 

performance of negative exceptional soils. these 

strategies variety from replacing with an amazing 
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excellent soil to strategies that contain complicated 

chemical manner. the choice of a specific approach 

relies upon specially on the kind of soil to be stepped 

forward, its traits and the type and degree of 

development preferred in a selected software.  

Recently Bio-enzymes have emerged as a 

new chemical for soil stabilization. Bio-enzymes are 

chemical, natural, and liquid focused substances 

which are used to enhance the steadiness of soil sub- 

grade for pavement structures. Bio-enzyme is handy 

to use, safe, effective and dramatically improves road 

exceptional. on this present look at, one type of Bio-

enzyme this is Terrazyme has been used for 

stabilization of soils. Specified laboratory 

assessments have been performed to examine the 

blessings in phrases of engineering properties. 

1.2 STABILIZATION METHOD: 

The process of improving the engineering 

properties of soils is called soil stabilization. It is the 

simplest method of soil stabilization. By soil 

stabilization, the soil becomes more stable by the 

reduction in the permeability and compressibility and 

by the increase in shear strength. With the increase in 

soil stabilization properties the bearing capacity of 

soil is increased significantly. 

The various method of soil stabilization 

includes: 

• Mechanical Stabilization 

• Cement Stabilization 

• Lime Stabilization 

• Bitumen Stabilization 

• Stabilization by Geo-textiles 

1.3 TERRAZYME AS A SOIL STABILIZER IN 

ROAD CONSTRUCTION 

Bio-road products are an essential fermented 

and formulator of soil treatment products that create 

Terrazyme stabilization of base and sub-base soils 

used in pavement construction. From vast worldwide 

experience it is proved that Terrazyme stabilization is 

robust when the soil contains a great remarkable-

grained component. Little if any development is 

performed in smooth sands or gravels. In a have a 

look at of the performance of over 40 miles of avenue 

surfacing stabilized with Terrazyme, the usa Federal 

toll road management found that the great universal 

overall performance become received with properly 

graded aggregates combined with better clay contents 

(2% to15% < 0.002mm). Roads handled with Bio-

road products enjoy a cat ion exchange effect, a clay-

water effect and a Terrazyme stabilization effect. 

In Brazil, Terrazymes are clearly getting 

used for obligations in non-public sectors further to 

in municipal, state and a few federal tasks. Based 

totally on laboratory revel in and location tests, 

application requirements for the choice of substances 

for road production had been evolved, and 

manufacturing materials are now wonderful the usage 

of the ones requirements. Terrazyme from Australia 

is a natural, non-toxic bio-degradable liquid pay 

interest that combines without issues in water for 

software program with massive water spraying 

device. Bio-Terrazyme is a low value additive with 

long lasting outcomes. by way of altering the 

physical and chemical developments of soil, 

substances handled with Bio-Terrazyme preserve 

higher overall performance levels and prolonged 

existence span. Bio-Terrazyme can be used to 

increase the maximum Dry Density (MOD) and 

Unconfirmed Compressive strength (UCS) values of 

a marginal fabric to achieve exact requirements for a 

base direction.  

Terrazyme synthetic in united states of America of 

the us and Netherlands additionally will increase the 

unconfined compressive electricity (UCS) and 

California Bearing Ratio of sub-grade soil. Some of 

the soil materials stabilized with the aid of the usage 

of the Terrazyme within the trials is sandy clay, silty 

clay, sandy silt, plastic and non-plastic clay, sandy 

loam, extremely good loam, and loam combined with 

clay. The dosage levels of the Terrazyme range from 

1 to 5 litters for 5 m3 of soil counting on the soil 

kind, soil tendencies, and product attention. the 

amount of dilution water relies upon on soil dryness. 

in the location, measurements are made to decide the 

distinction between the real subject soil moisture 

content material (percent) and the maximum 

dependable moisture content (percent) to add water to 

acquire OMC for maximum compaction. Inside the 

international locations which might be using 

Terrazyme stabilizers, the usage charges are much 

lower than conventional chemical stabilizers. this is 

because their value is decrease, the usage is much 

less difficult and less highly-priced, and shipping is 

inexpensive. Even if modest increments in the street 

balance arise, there's an increased price-effectiveness 



SUBHAHAN P, et al, International Journal of Research Sciences and Advanced 
Engineering [IJRSAE]TM. Thomson Reuters Research ID: D-1153-2018, Volume 
2, Issue 21, PP: 43 – 51, JAN - MAR’ 2018. 
 

 

 
 
 
 

International Journal of Research Sciences and Advanced Engineering 

                             Vol.2 (21), ISSN: 2319-6106, JAN - MAR’ 2018.                       PP: 43 - 51 

and improvement in universal performance and 

sturdiness of the pavement. 

  
Fig-1: Effect of Terrazyme on treated and non-treated 

soil. 

The natural cautions also reduce the thickness of the 

electric double layer. This allows Terrazyme treated 

soils to be extra compacted greater tightly 

collectively. Terrazyme promotes the development of 

cementatious compounds the use of the subsequent, 

standard response 

1.3 OBJECT AND SCOPE: 

• To look at the change of geotechnical residences 

of the soil by using stabilizing with Terrazyme. 

• To assess the have an effect on of diverse 

parameters which includes dosage of Terrazyme, 

curing period of stabilized soil. 

2. REVIEW OF LITERATURE 

Lacuoture and Gonzalez et al. (1995) 

performed a take a look at on Terrazyme stabilizer 

for its effectiveness on sub-base and sub-grade soils 

in pavement engineering programs. The authors 

determined the reactions of the soils treated with the 

Terrazyme and in comparison with the untreated 

control samples. It turned into found that there may 

be a variation within the residences of soil over a 

short period for.  Similarly the examine concluded 

that there has been no most important variation in 

cohesive soil properties at some point of the early 

days. It became also found that this soil confirmed s 

advanced overall performance gradually. 

Hitam et al. (1998) finished in-situ 

pavement evaluation observe for development of 

plantation roads in Malaysia. these road soil roads 

that becomes impassable and terrible for the duration 

of monsoon seasons. The have a look at turned into 

used Terrazyme to handle 27.2 kilometers of the 

road, which was having extreme troubles at some 

point of the monsoon seasons. They’ve monitored the 

test sections and discovered that sections have been 

then monitored on the floor erosion due to rainwater 

and wear because of utilization. After two monsoon 

seasons the road became determined to be in 

excellent circumstance despite massive publicity to 

heavy rainfall. No surface harm become determined, 

thus requiring no restores works to the road segment. 

The researchers have concluded that TerraZyme 

stabilization can convert the road to an all-weather 

avenue that has minimum destruction in hot and 

moist season. 

Bergmann et al.(2000) has studied on soil 

stabilizers on path floor and concluded that Bio-

enzymes requires some clay content material inside 

the mixture cloth if you want to create the response 

with the intention to make stronger the cloth. also 

reports showed that a success stabilization with as 

low as 2% clay in the mixture cloth but quality result 

appear to be done with 10 to fifteen% clay, upon of 

completion of creation the trail seemed superb but 

like the different path sections it did now not hold up 

over the primary wintry weather.  

Sharma et al. (2001) has conducted 

laboratory studies on use of bio-enzyme stabilization 

of three types of soils specifically clay of excessive 

plasticity (CH), clay of low plasticity (CL) and silt of 

low plasticity (ML). It became located that the CH 

soil had a 26 percent growth in CBR fee with 

discount in saturation moisture from forty to 

21percent after 4 weeks of stabilization. also it 

changed into determined that there has been 

100percent increase in unconfined compression 

energy, 10 instances boom in direct tensile electricity 

at room temperature and four times boom in fatigue 

cycles of failure. there has been no boom in CBR for 

soil of CL type but reduction in saturation moisture 

turned into from 43 to 34 percent. ML type soil had 

its CBR accelerated by using 210percent with 

reduction in saturation moisture from thirteen to 

10percent after four weeks of stabilization. 

Rauch et al. (2002) has performed well 

known laboratory soil checks were performed to 

measure modifications within the engineering 

properties of 5 clay soils whilst dealt with 3 liquid 

chemical merchandise. The exams concerned 3 

reference clays (Kaolinite, Illite, Montmorillonite) 

two excessive-plasticity herbal clays, and three 

consultant liquid stabilizers (ionic, polymer, enzyme 

types).each treated and untreated soil turned into 

characterized in phrases of the Atterberg limits, 

compacted unit weight, one-dimensional loose swell 

potential, and undrainedtriaxial shear strength. the 
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primary  soils listed are high plasticity, natural clay 

soils of combined mineralogy acquired from 

locations in Texas. The mesquite clay is thought to be 

high in sulfates, although the sulfate content material 

was not quantified. the alternative three soils are 

every composed of predominately one clay mineral: 

Kaolinite, Illite, and sodium Montmorillonite. those 

reference clay samples have been chosen to test the 

results of every manufacturing the maximum 

generally encountered clay minerals. Standard, no 

marked changes in these engineering properties have 

been observed due to chemical treatment in those 

exams. Even though character cases may be 

diagnosed wherein a sure product appeared to 

enhance a property of particular soil, no constant 

fashion becomes discovered. It’s miles viable that 

higher software fees, in excess of the supplier tips, 

would possibly produce extra extensive, beneficial 

outcomes. Laboratory checking out of chemical soil 

stabilizers is every so often criticized for no longer 

correctly simulating discipline situations or 

predicting mentioned soil enhancements in the 

subject. 

Andrew et al.(2003) of their studies on “ An 

evaluation of electricity trade on Subgrade Soils 

Stabilized with an Enzyme Catalyst answer using 

CBR and SSG Comparisons”, a laboratory bench 

scale testing application became carried out to assess 

the effectiveness of enzyme remedy on subgrade soil. 

Their goal became to have a look at the capability 

applicability of examined enzyme for unpaved 

avenue in-situ stabilization. The effectiveness of 

enzyme remedy turned into evaluated on the basis of 

statistical size of exchange in CBR energy, soil 

stiffness and soil modulus. It turned into concluded 

that the CBR check appears like a highly poor 

indicator of direct soil strength for trying out 

conditions. however, the check results confirmed 

CBR power advantage and to a lesser diploma energy 

gain measured by using the approach of the SSG 

gadget due to the application of the enzyme solution 

on most soils tested, indicating a promising capability 

for subgrade stabilization the use of the enzyme 

solution. 

3. MATERIAL AND METHODOLOGY 

3.1 Material: 

The BC soil that's used for the research turned into 

accumulated with the aid of approach of disturbed 

sampling after removing the top soil at 500mm depth.   

The existing Murrum soil that's used within the 

present take a look at 2nd investigating soil not 

fulfills the requirement of CBR. As per MORTH 

specifications, sub base layer (SB) used above sub 

grade have to have CBR extra than 20 for grade C 

and greater than 25 for grade B quality  and It should 

have soaked CBR extra than 7.  

3.2 Dosage of Enzyme   

Considering research studies finished with 

bio enzyme the dosage depending upon varieties of 

the soil and it's miles according to per m3 of soil. 

Most of the research has been achieved primarily 

based on the dosage recommended by means of the 

providers. The test performed by way of Dr. Sunil 

Bose and Dr. P. k Sikdar at CRRI (critical road 

research institute) Delhi, used the optimal dosage of 

enzyme based on most fulfilling CBR cost of treated 

soil which also depending upon per/m3 of soil. 

relying at the clay content and plasticity index of the 

soil, the required dosage of TerraZyme for blending 

with soil, as recommended through imparting 

producers is given 

Table-3.1:  Enzyme Dosages (BC soil) 

Dosage No 200 ml/m3 of Soil ml/kg of Soil 

1 1.5 0.067 

2 2.0 0.105 

3 2.5 0.070 

4 3.0 0.052 

Table-3.2: Enzyme Dosages (Morrum soil) 

Dosage No 200 ml/m3 of Soil ml/kg of Soil 

1 0.5 0.227 

2 1.0 0.114 

3 1.5 0.075 

4 2.0 0.052 

3.3 Testing Programed: 

This Section presents the detailed testing programme 

planned and performed in the entire study. Table 3.3 

shows basic properties of BC soil and Murrum soil 

Table 3.2 Properties of soil. 

Soil properties BC Murrum 
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soil soil 

Liquid limit (%) 51 34 

Plastic limit (&) 21 18 

Plasticity index (%) 30 16 

Specific gravity 2.68 2.66 

OMC (%) 22 13 

MDD  (g/cm3 1.76 2 

Gravel (%) 11 7.6 

Sand (%) 27 78.6 

Silt (%t) 40 10.3 

Clay  (%t) 22 3.5 

Soil classification CH SC 

CBR percent 

(Unsoaked ) 
5 16.3 

CBR percent (Soaked) 1 5.5 

3.4 California Bearing Ratio Test: 

CBR is the proportion of force for every unit 

region needed to enter a soil mass with standard load 

at the rate of 1.25 mm/min to that needed for the 

ensuing penetration of a standard material. The 

accompanying table gives the standard loads utilized 

for diverse penetrations for the standard material with 

a CBR quality of 100%.This standard load is taking 

limestone as a standard material and its CBR value at 

2.5 mm, 5 mm, 7.5mm & 10 mm penetration are 

fixed as standard load for CBR value determination. 

 
Fig-2: California Bearing Ratio Testing Machine 

C.B.R. = (Test load /Standard load) 100 % 

4. RESULTS AND DISCUSSION 

4.1CONSISTENCY LIMITS 

4.1.1 Morrum Soil Mixed With Terrazyme: 

The consequence of Enzyme at various 

quantity on index properties of soil  such as Liquid 

limit(LL) Plastic Limit (PL) and Plasticity index (PI) 

for considered  soils has been decided in the 

laboratory and results are accessible below in Table 

4.1.  

Table 4.1 Consistency limits of Morrum Soil 
Curing Period 

Dos Consis 7 14 21 28 56 

age tency 

Limits 

Days Day Days Days Days 

1 

 

LL 33.0 31.5 29.0 27.0 23.5 

Pl 20.0 19.5 19.3 18.7 18.4 

PI 13.0 12.0 9.7 8.3 5.1 

2 

LL 34.0 32.0 30.5 28.7 25.2 

Pl 20.0 19.7 19.3 18.8 18.5 

PI 14.0 12.3 11.2 9.9 6.7 

3 

LL 34.0 33.0 31.5 29.5 27.5 

Pl 20.0 20.0 19.6 19.2 18.8 

PI 14.0 13.0 11.9 10.3 8.7 

4 

LL 34.0 33.0 32.5 30.7 28.2 

Pl 20.0 20.0 19.8 19.3 19.0 

PI 14.0 13.0 12.7 11.4 9.2 

 

4.1.2Morrum Soil Mixed With Stone Dust  

From the Table 4.2 and fig4.5 test data it is observed 

that addition of crusher dust decreases Atterber limit 

values. The trend is continued up to 40  percent of 

crusher dust, beyond this  a true non-plastic behavior 

was observed. In advance increase in percentage of 

crusher dust make the crusher dust and fines of gravel 

and maintains the behavior of crusher dust. The 

plasticity character of the gravel soils entirely depend 

on the percentage of fines (< 425 µm). 

Table 4.2Consistency Limits of Soil with Stone Dust 

Percentage  of Stone Dust 

added 

Liquid 

Limit 

Plastic 

Limit 

0 34 20 

10 31 19 

20 25 18 

30 21 17 

40 17 16 

 
Fig 4.1 Variation of Consistency Limits For the Stone  

Dust 

4.1.3BC Soil Mixed With Stone Dust 

From the table 4.3 and fig 4.2 test data it is 

observed that addition of crusher dust decreases 

Liquid Limit, Plastic Limit and Plasticity Index 

values. After addition 60% stone dust the liquid limit 
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(LL), plastic limit (PL), plastic index (PI) decreased 

to 30.4, 25.0, and 5.4 respectively. 

Table 4.3: Consistency limits of soil with Stone dust 

Percent of  

Stone Dust 

Liquid 

Limit 

Plastic 

Limit 

Plastic 

Index 

0 51.0 34.0 17.0 

10 47.0 32.0 15.0 

20 44.5 30.5 14.0 

30 41.7 28.5 13.2 

40 37.2 27.7 9.5 

50 32.5 26.5 6.0 

60 30.4 25.0 5.4 

 

 
Fig 4.2 Variation of Consistency Limits for the Stone 

Dust 

4.1.4 BC Soil Mixed With Terrazyme 

The effect of Enzyme at different quantity on index 

properties of soil like Liquid limit, Plastic limit and 

Plasticity index is presented in Table 4.4 

Table 4.4: Consistency Limits of BC Soil 

Curing Period 

Dosage 
Consistency 

Limits 

7 

Days 

14 

Days 

21 

Days 

28 

Days 

56 

Days 

1 

 

LL 50.0 48.5 46.5 42.3 37.5 

Pl 33.3 32.5 32.0 31.0 27.5 

PI 16.7 16.0 14.5 11.3 10.0 

2 
LL 50.5 49.5 47.3 44.5 38.8 

Pl 33.7 33.0 32.0 30.5 28.5 

PI 16.8 16.5 15.3 14.0 10.3 

3 
LL 50.7 49.8 47.6 45.0 39.5 

Pl 34.0 33.3 32.5 31.0 29.0 

PI 16.7 16.5 15.1 14.0 10.5 

4 
LL 51.0 50.0 48.2 45.7 41.3 

Pl 34.0 33.5 32.8 31.7 27.8 

PI 17.0 16.5 15.4 14.0 13.5 

4.2 COMPACTION CHARACTERISTICS: 

4.2.1 BC Soil Mixed With the Teraazyme 

Table 4.5 OMC and MDD of stabilized BC soil. 

Dosage Terrazyme Dosage Standard Compaction Test 

(Light Weight) 

OMC (%) MDD (gm/cm3 

0 Un treated 22.00 1.92 

1 200 ml/0.5 m3 20.00 2.10 

2 200 ml/1.0 m3 20.85 2.03 

3 200 ml/1.5 m3 21.26 1.97 

4 200 ml/2.0 m3 21.67 1.94 

4.2.2: BC Soil mixed with the Stone Dust 

Table 4.6 OMC and MDD of stabilized BC soil. 

Percent of 

Stone Dust 
MDD (g/cm3) OMC (%) 

0 1.90 22.0 

10 1.93 20.0 

20 1.97 17.0 

30 2.00 14.0 

40 2.03 11.0 

50 2.08 10.0 

60 1.97 10.5 

4.2.3 Morrum Soil mixed with the Teraazyme 

Table 4.7 OMC and MDD of stabilized Morrum soil. 

 

Enzyme dosages 

Standard compaction(light) 

Dosage 

number 

OMC 

(percent) 

MDD 

(g/cm3) 

0 Un treated 13.00 2.00 

1 200 ml/1.5 m3 11.50 2.24 

2 200 ml/2.0 m3 12.05 2.15 

3 200 ml/2.5 m3 12.48 2.08 

4 200 ml/3.0 m3 12.87 2.04 

4.3.4 Morrum Soil mixed with the Stone Dust 

Table 4.8 OMC and MDD of stabilized Morrum soil. 

Percent of Stone 

Dust 
MDD(g/cm^3) OMC (%) 

0 2.00 13.00 

10 2.12 12.00 

20 2.20 10.00 

30 2.31 9.00 

40 2.22 9.50 

50 2.11 10.03 

60 2.03 10.54 

4.3 UNCONFINED COMPRESSIVE 

STRENGTH (UCS)  
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Unconfined compressive strength of BC and 

Morrum soils was evaluated by stabilization with 

variable dosages of enzyme for 0, 7, 14, 21, 28 and 

56 days curing. The specimens were prepared and 

kept in desiccator to retain moisture of the sample so 

that reaction between soil particle and enzyme may 

be continued. 

4.3.1 BC Soil Mixed With TerraZyme 

Table 4.9 Unconfined Compressive Strength Test 

values For BC Soil with Varying Enzyme Dosage 

and Curing Time. 

Dosages 

UCS Strength  values (kPa) for different Curing 

Duration 

0 

Day

s 

7 

Day

s 

14 

Days 

21 

Days 

28 

Days 

56 

Days 

200 ml/0.5  

m3 

70.1

2 

80.1

6 
110.16 

140.0

3 

185.0

0 

280.4

5 

200 ml/1.0  
m3 

68.2
3 

76.0
1 

96.31 
123.7

3 
152.0

0 
222.5

6 

200 ml/1.5  

m3 

67.8

9 

71.2

3 
89.30 

115.3

6 

134.0

0 

198.5

4 

200 ml/2.0 

m3 

67.0

5 

68.7

2 
76.7 

106.0

0 

121.0

0 

170.7

9 

 

 
Fig 4. 3 Variation of UCS for different curing period 

on BC soil 

 
Fig 4.4 Variation of Enzyme on UCS of BC soil for 

different enzyme dosage 

4.3.2 Morrum Soil Mixed With TerraZyme 

Table 4.10 UCS of Morrum soil with varying enzyme 

dosage & curing time. 

Dosages 

UCS Strength  values (kPa) for different Curing 

Duration 

0 

Days 

7 

Days 

14 

Days 

21 

Days 

28 

Days 

56 

Days 

200 
ml/0.5  m3 

164.59 191.50 213.05 291.95 381.00 623.58 

200 

ml/1.0  m3 
163.15 176.54 194..87 245.45 310.46 513.45 

200 

ml/1.5  m3 
161.44 169.05 185.48 227.39 260.00 437.78 

200 
ml/2.0 m3 

160.85 163.45 179.43 199.57 205.48 343.68 

Table 4.11: CBR Value of BC Soil with Varying 

Percentage of Enzyme and Dust 

% Enzyme % dust 

CBR VALUES (%) 

2.5 MM 

 

 

 

2.5  mm 5.0 mm 

0 0 1.19 1.25 

200ml/0.5m3 

0 6.25 6.75 

10 9.55 10.33 

20 17.25 18.36 

30 21.78 23.58 

200ml/1m3 

0 8.11 8.90 

10 11.58 12.45 

20 19.44 21.65 

30 23.87 24.55 

200ml/1.5m3 

0 8.16 9.25 

10 11.95 12.22 

20 20.24 21.90 

30 23.92 24.50 

200ml/2m3 0 9.27 10.55 
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10 12.68 13.66 

20 22.64 24.56 

30 24.96 25..02 

 

CONCLUSION 

For the BC soil, as the curing period 

increases there is decrease in the liquid limit from 50 

percent to 37.5percent for 56 days curing for dosage 

of 200ml/m^3 soil and slight decrease in the plastic 

limit from 33.3 to 27.5 for dosage of 200ml/0.5m^3 

soil. When stone dust mixed with BC soil, as percent 

of stone dust decreases liquid limit and plastic limit 

decreased to 30.4 and 20.5. 

Similarly for Morrum soil, the liquid limit 

decrease from 33.0percent to 23.5percent and slight 

decrease in the plastic limit from 20.0percent to 

18.4percent for dosage of 200ml/m^3 soil.  When 

stone dust mixed with BC soil, as percent of stone 

dust increases liquid limit and plastic limit decreased 

to 17.0 and 16.0.  The MDD and OMC of BC soil 

after treating with optimal 200ml/0.5m^3 Enzyme is 

found to be 2.10 gm/cc and 20percent respectively. 

When BC soil mixed with stone dust OMC and MDD 

obtained at 50% are 10 percent and 2.08g/cc.  

Whereas for the Morrum soil after treating with 

optimal 200ml/1.5m^3 it is 2.24 gm/cc and 11.50 

percent respectively. When Morrum soil with stone 

dust OMC and MDD obtained at 30 percent are 9 

percent and 2.31 g/cc. From the test results it is 

observed that for BC soil the Unconfined 

Compressive Strength increases more than 318.43 

percent and 5.6 percent. BC soil treated with enzyme 

and stone dust respectively. The increase is more than 

289 percent and 42 percent for Morrum soil mixed 

with enzyme and stone dust respectively.  

• From the results it is clear that there is a 

considerable improvement in California Bearing 

Ratio (CBR) of sub-grade due to use of enzyme 

and stone dust. It is observed that the best results 

are obtained when the soil emulsion mix is left 

for soaking after mixing the bitumen. The CBR 

value of stabilized gavel soil is increased 50% 

compared to the normal black cotton soil 

• Hence the stabilization of black cotton with 

enzyme with stone dust gives the better strength 

to subgrade soil in pavement design.  
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