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ABSTRACT

Soil stabilization can be explained as the alteration of the soil properties by chemical or physical means in
order to enhance the engineering quality of the soil. The main objectives of the soil stabilization is to increase
the bearing capacity of the soil, its resistance to weathering process and soil permeability. The long-term
performance of any construction project depends on the soundness of the underlying soils. Unstable soils can
create significant problems for pavements or structures, Therefore soil stabilization techniques are necessary to
ensure the good stability of soil so that it can successfully sustain the load of the superstructure especially in
case of soil which are highly active, also it saves a lot of time and millions of money when compared to the
method of cutting out and replacing the unstable soil. This paper deals with the complete analysis of the
improvement of soil properties and its stabilization using JGRS. In the early days, when soil tends to be weak
many techniques were used to increase the bearing capacity of the soil as per the soil conditions , such as
Increasing depth of foundation ,Compacting the soil ,Using grouting material ,Confining the soil ,Draining the
soil ,etc. But this methods or techniques are quite expensive to use or skilled workers and provisions are
required. So to overcome the problems Soil Stabilisation technique is introduced. Originally soil stabilisation
was done by utilizing the binding properties of clay soil cement based products such as soil cement. But then
soil stabilisation was done by introducing new methods. One of the soil stabiliser which is used in India is
Jindal Global Road Stabilise (JGRS).
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I. INTRODUCTION

The necessity of improving the properties of soil has been recognised as for long as construction has existed.
The modern era of soil stabilisation began during the 1960’s and 70’s when general shortages of aggregates and
fuel resources forced engineers to consider alternatives to the conventional techniques of replacing poor soils at
building sites with shipped in aggregates that possessed more favourable engineering characteristics. More
recently soil stabilisation has become a popular trend as global demand for raw material, fuel, and infrastructure
has increased. This time however soil stabilisation is benefitting from better research materials and equipment.
In line with Government of India’s view of fast racking road construction in India, Jindal Steel And Power Itd.
(JSPL) has introduced a cutting edge, eco-friendly soil stabilisation technology called JGRS. JGRS is a unique

and innovative product developed by JSPL and GCS, South Africa for stabilisation of wide spectrum of soil
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available marginal materials in an efficient and cost effective manner. JGRS augments bearing capacity of the

soil to reduce the overall foundation expenses. This technology helps in reduction of thickness of the road layers
and uses locally available materials thus eliminating need of transporting stone aggregates from large distances.
JGRS is an inorganic powder based soil stabiliser and can modify soils available from gravel to clay. JGRS

reduces the cost by 20% to 30% and leads to 40% to 45% faster construction over conventional roads.

I1. NECESSITY OF STRENGTHENING THE SOIL

Currently, the need for locally manufactures construction materials are increasing due to greater demands for
new roads and housing units created by growing population. Over the years, the availability of construction
materials has not been sufficient to meet the demand of growing population. However development of a large
network of roads by traditional means and techniques require heavy financial investment. So it becomes need of
the hour to find alternatives materials, preferably locally available low grade ones for use in pavement
construction, which result in sizable economy without compromising with the engineering performance of

structure.

I11. METHODS TO IMPROVE THE PROPERTIES OF SOIL
Soil improvements may be broadly defines as the alteration or preservation of one or more soil properties to
improve the engineering characteristics and performance of a soil which may broadly fall under three categories
viz, removal of undesirable materials. Silty soil having small size particles and very large water retention
capacity is generally considered as weak soil. It undergoes considerable settlement due to its swelling and
shrinkage characteristics. It is a weak material in engineering properties like shear strength, bearing capacity,
permeability and compressibility, etc. The alteration of soil properties to meet specific engineering requirements
is known as soil stabilisation. A change of soil texture takes place on JGRS stabilisation. 1) Expensive soils can
be potentially stabilized by JGRS mixing with soil . 2) Ferguson and Leverson (1999) pointed out that clayey
soils have soaked CBR values from 1.5% to 5% , which provided very little support to the pavement structure.
The properties of a soil may be improved by following ways , among which are.

1) Mechanical stabilisation, compaction, etc.

2) Chemical stabilisation

3) Drainage method

4) Consolidation method

5) Grouting of the sub base

6) Vibration method

7) Thermal method

8) Electro-osmosis

9) Soil reinforcement

IV. OBJECTIVE OF STUDY

The aim of this study is to monitor the effect of mixing JGRS with soil.
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V. EXPERIMENTAL WORK

An experimental work is carried out to study the effect of JGRS and other stabilisers on locally available soil.

Soil. The soil used in the experimental work is local soil of Pune . According to Indian Standard of Soil
Classification the soil is of deep, Moderately Well drained, strongly calcareous, fine soils.

JGRS. JGRS used in present study is collected from JSPL Raigarh , Chattisgarh. However, typical application
range of JGRS Varies from 2% to 8%.

Portland Pozzolona Cement
The PPC cement was obtained from market of ACC brand.

Mixing Proportion
Soil , JGRS (2% to 8%) , Cement to be mixed thoroughly to obtained uniform mix.
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1. Laboratory test results

Summary of Test Results of JGRS with different types of soil

CBR (%)
CRRI IIT Kharagpur IIT Roorkee Road Lab, RSA
JGRS Stabiliser % | 0% 4% 6% 0% 4% 6% _ 0% 2% 4% 0% 2% 4%
] Clay (CL) > . . 36 668 74 - - . - } .
& Cay (L - - - 27 609 953 - - 3 = = =
| E Silt 12 265 317 - - - 54 296 747 - - -
g sand - . g : - B O EE 55 118
Gravel . . ] - ; N . = - 29 140 240
UCS (Kg/cm?)
CRRI IIT Kharagpur IIT Roorkee Road Lab, RSA
JGRS Stabiliser % | 0% 4% 6% 0% 4% 6% 0% 2% 4% 0% 2% 4%
Clay (CL) . n : 73 207 249 B . 9 . : .
& caycy - - - 19 238 327 G - - - - -
E Silt - 163 264 - S = 1.8 138 165 - : -
| Q sand . = - - - - 038 48 136 - 395 205
Gravel - - - - - - - - - - 12 20

Durability Test

Results of Durability Test of JGRS Stabilised Silty Soil

Soil Stabilizer Mix Soil- JGRS loss (%) of stabilized samples
Compositions of Mix | Soil + 4% stabilizer Soil + 6% stabilizer | Permissible Soil-

stabiliser loss (%) 24
Silt + JGRS 4.0 3.0 Maximum. Permissible

loss 12%

25

2. Projects Done Using JGRS
Domestic projects.
1) Tamnar-Raigarh State Highway(Chattisgarh)
2) Residential Complex, Jindal Global , Sonepat(Haryana)
3) GMR Infrastructure , Angul(Orrisa)
International projects.
1) Keipersol mines , South Africa
2) Shadeed irn & steel , Oman
3) Mozambique
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VI. CONCLUSION

1) From the above study and experimental research , we can conclude that using JGRS as a stabiliser in road

1213

pavements reduces 15 to 20% of the cost of construction and makes the construction faster by 30 to 38%.

2) It also reduces the depth of pavements over the conventional roads.

3) JGRS acts immediately and improves various property of soil such as carrying capacity of soil, resistance to
shrinkage during moist conditions, reduction in plasticity index, increase in CBR value and subsequent
increase in the compression resistance with the increase in time.

4) The reaction is very quick and stabilization of soil starts within few hours.
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