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ABSTRACT
» Soil stabilization improves various engineering properties e.g.

bearing capacity, compressibility, strength, and various other
properties of soil. In this study the impact of Copper slag to
improve the strength of soil.

Copper slag is a by-product of copper smelting and refining
process. As refineries draw metal out of copper ore, they produce
a large volume of non-metallic dust, soot, and rock.

The effect of varying percentage of Copper slag on properties of
Expansive Soil.

To study the variation of Liquid Limit, Plastic Limit, Plasticity
Index, Dry density, OMC, CBR (Soaked & Un-soaked) of soil.
The strength has been compared on the basis of CBR for virgin
soil and soil with Copper slag soaked conditions.

The Unsoaked CBR value of the raw soil is 5.42 % and after
mixing of Copper Slag in the soil, there i s remarkable change in
CB R value from 5.42 to 12.28%. when Copper Slag is increased
from 0 to 16% is effective beyond also there is a decrease in CBR
of soil from 12.28 to 10.47% when Copper Slag is increased from
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INTRODUCTION

Soil is the basic construction material. It supports the
substructure of any structure and in case of pavement
structures; sub-grade soil is an essential component as
it supports the sub- base/base. soils with significant
plasticity may additionally shrink and swell drastically
with modifications in moisture conditions. The
repeated cycles of swelling or shrinkage of soil, in
addition reason deteriorations and distresses at the
structures if those are supported in these types of soil,
This necessitates the development/stabilization of soil
at a site as an imperative pastime, due to rising cost of
the land and a big call for for infrastructure
improvement in developing nations like India. Soil
stabilization is a way added with the primary reason to
adjust the geotechnical properties of the soils making
them capable of assembly the necessities of the unique
engineering projects. The most not unusual upgrades
carried out through stabilization include higher soil
gradation reduction of plasticity index or swelling
potential and will increase electricity and durability.

Results

(http://creativecommons.org/licenses/by/4.0)

Various stabilizers such as lime, cement and calcium
chloride are traditionally used for the stabilization of
expansive soils However, the over dependency on the
utilization of such industrially manufactured soil
stabilizing additives may significantly increase the
cost of construction.

COPPER SLAG

Copper slag is a by-product of copper smelting and
refining process. As refineries draw metal out of
copper ore, they produce a large volume of non-
metallic dust, soot, and rock. Copper slag which is an
industrial waste obtained from smelting and refining
process of copper from industry.

Objectives

The objectives of the research are outlined below:

» To study variation of Liquid Limit, Plastic Limit,
Plasticity Index, Dry density, OMC, CBR of
clayey soil with and without Copper Slag.
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The results of Soaked CBR tests on Natural Soil treated with different percentage of Copper Slag and from the
results it can be seen that with increase in percentage of Copper Slag, the Soaked CBR of soil goes on increasing
from 2.53 to 7.22 when Red is increased from 0 to 16% is effective beyond also there is a decrease in CBR of
soil from 7.22 to 5.42 when Copper Slag is increased from 16% to 24% as shown in the Table No.5.7 and Figure
5.36
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Figure 1 Combined Load - Penetration Curve for Soaked NS+ varying % age of Copper Slag
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Figure 2 Variation in CBR Value of Natural Soil and Natural soil + varying % age of Copper Slag
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Figure .3 Variation of Increase in CBR value of altered % age of Copper Slag towards Natural Soil
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Figure 4 Effect of mixing % age of Copper Slag on CBR value
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Conclusion-

Based on the experimental investigation the following
conclusion is given within the limitation of the test
result.

In above study, The results of percentage increment
in Unsoaked CBR goes on increasing from 29.89 to
126.57% with respect to Natural Soil when Copper
Slag is increased from 0 to 16% and is decreases from
126.57 to 93.17% when Copper Slag is increased
from 16% to 24%. However in Soaked CBR it
increases from 49.80 to 185.38%.

REFERENCES

(1]

(2]

(3]

(4]

(5]

[6]

[7]

[8]

Amit Toro, Dileep Bubanale, Malleshi
Hosamani, Sneha Syamprasad “Stabilization of
Black Cotton Soil Using Industrial Wastes- A
Comparative Study” K. L. E. Society’s K. L. E.
college of engineering & technology, chikodi
branch: civil engineering guide: pradeep m.
Hodlur

Brajesh Mishra, ravi Shanker Mishra, “A
Study on Stabilization of Black Cotton Soil
Use of Fly Ash, ferric Chloride and Stone
Dust”, International Journal of Engineering and
Science, Vol. 5, Issue No. 10, PP- 20-25,
October 2015.

C. Lavanya, A. Sreerama Rao, N. Darga Kumar
“Study on Coefficient of Permeability of
Copper slag when admixed with Lime and
Cement” IOSR Journal of Mechanical and Civil
Engineering (IOSR-JMCE) e-ISSN: 2278-
1684, p-ISSN: 2320-334X, Volume 7, Issue 6
(Jul. - Aug. 2013), PP 19-25

Chen, F. H (1988), —Foundations on expansive
soils, Elsevier, New York.

D. Venkatateswara rao Dr. K. Nagendra Prasad
“Analysis and Assessment of Behaviour of
Compacted Soils”

Dr. Ronert M. Brooks, “Soil Stabilization with
Fly Ash and Rice Husk Ash”, International
Journal of Research and Reviewsin Applied
Science, Vol. 01, Issue No. 3, December 2009.

E. Ravi, R. Udhayasakthi, T. Senthil Vadivel,
“Enhancing the Clay Soil Characteristics using
Copper slagStabiliation”, Journal of Advances
in Chemistry, Vol. 12, Issue No. 26, December
2016.

George Rowland otoko, Braide K. Honest,

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470

“Stabilization of Nigerian deltaic laterites
with saw dust ash”, International Journal of
scientific research and management, Vol 2,
Issue No. 8, August 2014.

Hebhoub H, Aoun H, Belachia M, Houari H
and Ghorbel E (2010), “Use of Waste Marble
Aggregates in Concrete”, France, Construction
and Building Materials, Vol. 25, pp. 1167-
1171.

IS: 2720 (Pert XVI), “Laboratory
Determination of CBR”, Bureau of Indian
Standards,

Isaac Ibukun Akinwumi “Utilization Of Steel
Slag For Stabilization Of A Lateritic Soil”
Department of Civil Engineering, In Partial
Fulfilment of the Requirement for the Award of
Masters of Engineering Degree (M. Eng. ) in
Civil engineering, Covenant University Ota,
Ogun State May 2012

Jayapal, S. Boobathiraja, M. Samuel Thanaraj,
K. Priyadharshini, “Weak soil stabilization
using different admixtures A comparative
study”, International Journal of engineering
research and technology, Vol 3, Issue No. 10,
October 2014.

Jink chandrshekhar, Timir A Chokshi, “A
Review on Utilization of Waste Material
Copper Slag in Geotechnical Applications”,
International Journal for Innovative Research

in Science and Technology, Vol. 1, Issue No.
12, May 2015.

Udayashankar D. Hakari, S. C. Puranik,
"Stablisation of Expansive soils using Bagasse
ash, hubbali-dharwad municipal corporation
area Karnataka India" global journal of
researches in engineering civil and structural
engineering, Volume 12 Issue 2 Version 1. 0
February 2017.

Vinay Agrawal and Mohit Gupta “Expansive
soil stabilization using marble dust”.
International journal of earth sciences and
engineering (IJESE). ISSN 09745904, Volume
04, No 06 SPL, October 2011, pp 59-62.

Wajid Ali Butt, Karan Gupta, J. N Jha,
“Strength behaviour of Clayey soil Stabilized
with Saw Dust Ash”, International Journal of
Geo-Engineering, Issue No. 21 October — 2016.

@ IJTSRD | Unique Paper ID — IJTSRD52623 | Volume—7 | Issue—1 | January-February 2023

Page 9



