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Abstract

From the literature review it has been observed that expansive soils or generally soils that show shrink-swell behavior render
construction of structures difficult and has proven destructive in the past as well Many towns, cities, transport routes, services and
buildings are founded on expansive soils. These materials constitute significant hazard to engineering construction in terms of their
ability to swell or shrink, usually caused by seasonal changes in moisture content. Superimposed on these widespread climatic
influences are local ones such as tree roots and leakage from water supply pipes and drains. The swelling of shrinkable clay soils
after trees have been removed can produce either very large uplifts or very large pressures (if confined), and the grounds recovery
can continue over a period of many years (Cheney, 1986). It is the differential, rather than the total, movement of the foundation,
or superstructure, that causes major structural damage. The structures most affected by expansive soils include the foundations and
walls of residential and other low-rise buildings, pipelines, pavements and shallow services. Frequently, these structures only
receive a cursory site investigation, if any. It is usually not until sometime after construction, that problems may come to light. The
knowledge of the same soil and research work done about the same in our valley is not encouraging. There is little data available
on about the areas in j&k where this unfriendly soil is found and need is to study the same soil. That is the reason we wanted to
work on expansive soil. But our first step, to explore the regions with such type of soil failed as the areas we surveyed and examined
did not prove to be having such soil. The Karewa soil (from pampore), we examined believed to be of expansive nature was taken
for examination, study and testing and was characterized and we performed all our work on the same. Tests were performed on the
sample taken from pampore karewas, soil was classified, engineering properties were determined. Then there was lab preparation
of expansive soil by increasing the clay content on account of addition of bentonite and the lab prepared soil was stabilized for
high expansiveness using glass powder.

Keywords: Free swell, Atterberg’s limits, stabilization, Bentonite

I. RESULTS

A. Results of Tests for the Soil Specimen taken from Pampore Kashmir Karewas

1) Atterbergs Limits

— Average Liquid limit (w) = [(36.5+38)/2]=37.25%
—  Plastic limit=20.6%

—  Plastic Index (lp) %= (37.25-20.6) = 16.5%

—  Flow Index(lf)=(w1i-w2)/(log(N2/N1))=(40-37)/(LOG(22/9))=2.13
— Toughness Index= l,/l+= (16.5/2.13)=7.7

) Shear strength parameters

— Angle of internal friction ¢= 15.3°

—  Cohesion C= 63.93KPa

7 Clay content= 15%

41 Maximum dry density pamax =1.71g/cc

—  Optimum moisture content (OMC) =18.3%
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Fig. 2: Compaction Test

Il. LAB PREPARATION OF EXPANSIVE SOIL

We added bentonite 40% by weight to the sample making the soil Clayey with more than 50% clay content. Since a clay of
bentonite type is added, makes it EXPANSIVE.

A. Free Swell Test

This test was performed by pouring slowly 10cc of dry soil, passing through 425 micron, into 150cc graduated cylinder filled with
water. The volume of swelled soil was read after 24 hours, from graduations of cylinder.
Table—1
Free Swell Test

S. No | Initial volume of soil sample(cc)V1 | Final volume of soil sample(cc) V2 | Free Swell % (V2 - V1)/ V1
1 14 141 909
2 14 127 808
3 14 135 869

Average free swell value % = (909+808+869)/3= 862%
Hence, our expansive soil sample containing more than 50% clay content and having mineral montmorillonite was characterized

—  Cohesion C= 70kpa

— Liquid limit=96.4%

—  Plastic limit=22%

—  Plastic Index=74.4%

—  Flow Index(lf)=(wi-w)/(Iog(N2/N1))=(90-44)/(LOG(66/30))=34
—  Toughness Index= I /l+= (74.4/34)=2.18

— Activity= 74.4/55=1.35(Highly active soil)
—  Maximum dry density pgmax =1.625 g/cc

—  Optimum moisture content(OMC)= 20.5%
— Angle of internal friction ¢=12.4

—  Cohesion C= 36.75kpa
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—  Average free swell value = 862%
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#. Stabilization of this soil sample for swelling using glass powder

Table — 2
Free Swell Test

Free Swell Test
Diameter of glass used: 6 cm

S. | Glass powder used | Initial volume of soil sample(cc) | Final volume of soil sample(cc) | Free Swell %
No | (% age by weight) Vi V2 (V2 - Vi)/ V1
1 2 28 (1 cm) 79(2.8 cm) 182%

2 6 59 (2.1) 107(3.8 cm) 81.07%

3 10 39 (1.4 cm) 70(2.5 cm) 79%

Table—3

Percentage reduction inn free swell %

Percentage reduction inn free swell %
S. | Glass powder used | Percentage reduction in free swell
No | (% age by weight) %
1 2 680
2 6 780
3 10 783

At 10% addition by weight of glass powder, Average free swell value was 79%
Hence we achieved reduction in swell as 783%

111. CONCLUSION

Expansive soils are one of the most significant ground related hazards found globally, contributing billions of pounds annually.
Expansive soils are found throughout the world and are commonly found in arid/semi-arid regions where their high suctions and
potential for large water content changes on exposure/deficient with water can cause significant volume changes. Either way,
expansive soils have the potential to demonstrate significant volume change in direct response to changes in water content. This
can be induced through water ingress, through modification to water conditions or via the action of external influence such as trees.
Adequate geotechnical investigations are imperative for the characterization of expansive soil.

Our Investigation revealed that this unfriendly soil has not yet been discovered in our valley, which put our project in jeopardy.
An innovative step was the need of an hour and our team came up with an innovative idea of lab preparing the Expansive soil and
this soil sample was characterized and then stabilized for excessive swelling.

Hence, we just didn’t classify the soil of one of our areas only but we created a problem by lab preparing the EXPANSIVE soil
sample, characterized the same then stabilized it for its nature of excessive swelling by using Glass powder.
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