© 2021 JETIR May 2021, Volume 8, Issue 5

www.jetir.org (ISSN-2349-5162)

EFFECT OF MARBLE DUST & RICE HUSK ASH

TO STABALIZE EXPANSIVE SOIL

Shreya Ambagadel, Samruddhi Tayde2, Aishwarya Burde3, Ashish
Masram# , Shubham Burde® , Amita Dhenge® , Prof. Neha Khobragade ’

12345 Student Final Year, Department Of Civil Engineering, Suryodaya
College Of Engineering , Nagpur
® Student Final Year, Department Of Civil Engineering, Suryodaya College Of Engineering , Nagpur

Abstract - An environment friendly and economical way of soil
stabilization is with the help of industrial waste. Unsuitable
highway subgrade, foundation soil of heavy building or water
reservoirs etc. requires stabilization to improve its engineering
properties. The project is planned to conduct various
geotechnical lab test like unconfined compressive strength
test, shrinkage test, swelling test, permeability test, Atterberg
limit and shear strength test. The purpose of this study is to
evaluate the effect of MD & RHA used to enhance the
properties of expansive soil.
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Rice husks are the shells produced during de--
husking operation of paddy, which varies from 20% to 23%
by weight of the paddy. The rice husk is considered as a waste
material and is being generally disposed of by dumping or
burning in the boiler for processing paddy. The burning of rice
husk generates about 20% of its weight as ash. Silica is
the main constituent of rice husk ash (RHA) and the quality
(% of amorphous and unburnt carbon) depends upon
the burning process. The RHA is defined as
a pozzolanic material due to its high amorphous silica content.

Il. LITERATURE REVIEW

“STABILIZATION OF PLASTIC SOIL USING
MARBLE DUST, RICE HUSK AND FLY ASH”
S I. INTRODUCTION . Large areas are covered with highly plastic soil, which is not
Expansive soils can be a significant problem in engineering gjtaple for construction purpose. In urban areas, borrow earth is
purposes and stabilization is necessary to relieve their not easily available which has to be hauled from a long distance.
damaging effects. Lime, cement and bitumen are commonly jnstead of borrowing a suitable soil from long distance it is
used additives. Recently, different stabilizer materials such as economical to use locally available plastic soil after stabilization
fly ash, rice husk ash, silica fume, ladle furnace slag and geo yith cost effective and easily available industrial wastes. In this
fibres are used to improve some geotechnical properties. present study, components used are marble dust which is an
Construction on expansive soil always creates a problem for jnqystrial waste product, fly ash and rice husk which are
civil engineers because of its peculiar cyclic swell shrink agricyltural waste products. The project is planned to conduct
behaviour. This type of soil swells when it comes in contact yarioys geotechnical lab test like unconfined compressive
with water and shrl_nks when the water evaporates out. Because strength test, shrinkage test, swelling test, permeability test,
of this movement lightly loaded structures such as foundations, atterberg limit and shear strength test. The objective of this
pavements, canal beds and linings and residential buildings stydy is to evaluate the effect of materials used to enhance the
founded on them can be severely damaged (Bhambulkar et properties of plastic soil by comparing with the results and
al.2019,2013,2015,2019). . __graphs of various mixes. This stabilization technique is cost
The clay mineral montmorillonite is mostly responsible for this effective and has an additional benefit of providing an

type of nature of the soil. There are different methods of o\ ironmental friendly way to deal with industrial waste
altering the nature of this soil to make it fit for construction, product(Bhambulkar et al.,2018,2020).

stabilization using industrial wastes is one of them.

expansive soil.
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“EVALUATION OF MARBLE DUST FOR SOIL
STABILIZATION”

This volume change is realized by swelling upon wetting, and
shrinkage upon drying. Being constructed on expansive soils,
buildings are frequently prone to severe movement caused by
non-uniform soil moisture changes with consequent cracking and
damage related to the distortion. Rainfall and evaporation, garden
watering, leaking water pipes, or tree root activity may trigger
these moisture changes. In this Study, an attempt has been made
to improve the bearing capacity of soil using admixtures/Alternate
materials.

“IMPACT OF MARBLE POWDER ON ENGINEERING
PROPERTIES OF BLACK COTTON SOIL”

-The black cotton soil is expansive type of soil which expand
suddenly and start swelling when it comes in contact with
moisture. Due to this property the strength and other properties of
soil are very poor. Expansive type of soil shows unpredictable
behaviour with different kind of stabilizers. Soil stabilization is a
process to treat a soil to maintain, alter or improve the
performance of soil. In this study, the potential of marble dust (by-
product of marble industry) as stabilizing additive to expansive
soil is evaluated. The evaluation involves the determination of the
swelling potential of expansive soil in its natural state as well as
when mixed with varying proportion of marble dust (from 30 to
50%).

“EFFECT OF MARBLE DUST ON SOIL PROPERTIES”

The main objective of this study is to investigate the use of
waste marble dust in geotechnical applications and to evaluate the
effects of marble dust on OMC & MDD and CBR values of
unsaturated soil by carrying out Standard Proctor Test and CBR
test on different soil samples(Bhambulkar et al.,2021).. The results
obtained are compared for the three-different percentage of marble
dust and inferences are drawn towards the bearing strength of soil
with different combination of marble dust. In this study, the waste
material of marble industry, were used for stabilization of clayey
soils.

“STABILIZATION OF EXPANSIVE SOIL WITH
MARBLE DUST AND ALCCOFINE Sachin Dev, Er. Neeraj
Sharma”

Expansive or reactive soil is a soil composed predominantly of
clay. Clay undergoes significant volume change in response to
changes in the soil moisture content. This volume change is
realized by swelling upon wetting, and shrinkage upon drying.
Being constructed on expansive soils, buildings are frequently
prone to severe movement caused by non-uniform soil moisture
changes with consequent cracking and damage related to the
distortion(Bhambulkar et al.,2013).. Rainfall and evaporation,
garden watering, leaking water pipes, or tree root activity may
trigger these moisture changes. In this Study, an attempt has been
made to improve the bearing capacity of soil using
admixtures/Alternate materials.

1. SCOPE & OBJECTIVE

e SCOPE:

Construction materials are more judged by their ecological
characteristics because of the continual depletion of quarry
aggregates. In India, huge amount of marble waste is being
generated because of lack of technology and also unscientific
methods of quarrying marble. Due to generation of marble waste
there is a direct exposure of this material with the environment
because of which serious environmental problems occur. Also, the
marble cutting industry generates a high volume of wastes. Not
much of the work has been done on the use of RHA as a soil
stabilizer. Except few studies where RHA solely has been used to
increase the workability or performance of soil. The National and
International Scenario of the past studies can be concluded in a
statement that so far, no evidence has been found where marble dust
and RHA are used collectively for soil stabilization. In the present
study, the attempt has been made to do the same. Thus, soil
stabilization with use of marble dust in presence of RHA would be
quite beneficial.

e OBJECTIVE:

This research is an attempt to investigate the effect of marble
dust and RHA on the stabilization of expansive soils. This main
objective of this study will be to stabilize the expansive soil by
adding marble dust at varying %ages and adding RHA as an
additive to attain the following objectives:

1) To study the effect of Marble dust on Compaction, UCS,
Soaked CBR, swelling pressure and durability characteristics of
an expansive soil stabilized with optimum percentage of Rice
husk ash.

2) To utilize the waste material of marble dust in stabilizing the
expansive soil, which otherwise will be very uncomical.

3) To optimize the properties of expansive soil using marble dust
and RHA to get the maximum strength.

4) Due to the increasing cost of high quality materials needed
for different geotechnical projects, engineers try to improve the
physical properties of local soils through different methods and
techniques.

V. RESULTS

Figure 1 shows the variation of MDD of expansive soil with
addition of different percentage of Rice husk ash
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The OMC goes on increasing irrespective of percentage

addition of RHA.

By increasing the percentage of addition of RHA the UCS of

soil goes on increasing up to 10% addition of RHA, further
addition of RHA, decreases the UCS of the expansive soil.

UCSaN/m2|
\

i
RHA (™)

The variation of MDD of the RHA stabilized expansive soil
treated with different percentage of Marble dust has been shown
in Fig.4 .1t is observed that by addition of 10% of RHA, the MDD

of soil decreases to 15.85 kN/m 2 from
16.1 kN/m 2.
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The variation of OMC of the RHA stabilized expansive soil
treated with different percentage of Marble dust has been shown in
Fig.
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It is observed that by addition of 10% RHA the UCS of soil
increases to 72 kN/m 2. After 20% addition of Marble dust,the
strength decreases because of the availability of extra Limeto

4,

5.

VI.REFERENCES

Effect of marble dust on strength and durability of Rice
husk ash stabilised expansive soil Akshaya Kumar Sabat.
STABILIZATION OF EXPANSIVE SOIL WITH
MARBLE.

DUST AND ALCCOFINE Sachin Dev, Er. Neergj
Sharma.

STABILIZATION OF PLASTIC SOIL USING
MARBLE.
DUST, RICE HUSK AND FLY ASH”: Review

react with the insufficient amorphous silica and Alumina present in
soil and RHA , which results in carbonation reaction and strength
decreases.

el
\

Variation of Soaked CBR of RHA stabilized soil with % of Marble
Dust

Soabed C5A 0%

)

Maride Dust (%

Variation of Swelling pressure of RHA stabilized soil with % of
Marble Dust

e [EN/m2)

yawlhng Presy

Martde Dust (%)

V. CONCLUSIONS

The optimum percentage of RHA in stabilization of expansive soil
is found out be 10%. The MDD goes on decreasing and OMC goes
on increasing irrespective of the percentage of addition of Marble
dust to  RHA stabilized expansive soil. For best stabilization
effect, the optimum proportion of Soil: Rice husk ash: Marble dust
was found to be 70: 10: 20. This method of soil stabilization is very
effective and economical in the stabilization of expansive soil. It is
seen from the test results that the addition of marble dust enhances
the strength values of soil. The OMC of soil- marble dust mix
increases with increasing the percentage of marble dust. The
maximum dry density (MDD) is observed to decrease with increase
in the percentage of marble dust. The dry density is decrease when
the soil mixed with different percentage of marble dust.

Krichphon singh, V.K.Arora. Muthu
Tamilarasan V S"Experimental.

6. Study on Expansive Soil with Marble Powder",
International Journal of Engineering Trends and
Technology (IJETT) Baser, O., 2009.

7. “Stabilization of expansive soils using waste marble
dust”, Master of Science thesis submitted to Civil
Engineering Department, Middle East ,Technical
University Basha, A. M., Hashim, R. and Muntohar, A. S.,
2003.

8. “Effect of cement rice husk ash on the plasticity and

Kumar M,

JETIR2105882 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org

| 9623


http://www.jetir.org/

© 2021 JETIR May 2021, Volume 8, Issue 5

www.jetir.org (ISSN-2349-5162)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

compaction of soil”’, Electronic J. Geotechnical
Engineering. Vol.8, Bundle A. Chandra, S., Kumar, S.
and Anand, R. K ., 2005.

“ Soil stabilization with rice husk ash and lime sludge”.
Indian Highways,.33(5), pp.,8797. Della, V.P., Kuhn, 1.,
and Hotza, D., 2002 Newill, D., and Shreiner, H. D.,
1993, Expansive soils: TRL’s research strategy. Proc., Ist
Int. Symp.

“Geotechnical properties of a chemically stabilized soil
from Malaysia with rice husk ash as an additive”,
Geotechnical and Geological Engineering,10, pp.117134.
Mehta, P. K., 198.

“Concrete structure, properties and materials”, Prentice
Hall, Englewood Cliffs, N.J. Muntohar, A. S. and
Hantoro, G., 2000.

“Influence of Rice Husk Ash and lime on engineering
properties of a clayey subgrade”, Electronic Journal of
Geotechnical engineering, 5, pp. 113. Nair, D. G,
Jagadish, K.S. and Fraaim, A., 2006,.

“Reactive pozzolanas from rice husk ash: An alternative
to cement for rural housing”. Cement and Concrete
Research, 36, pp. 1062-1071. Nelson, J. D. and Miller, D.
J.,1992.

“Expansive Soils: Problem and Practice in Foundation
and Pavement Engineering”, Wiley, New York,
Palaniappan, K.and Stalin, V. K., 2009.

“Utility effect of solid wastes in problematic soils”
International Journal of Engineering Research and
Industrial.

Applications. 2(1), pp 313321. Paya, J., Monz6, J.,
Borrachero, M. V., Mellado, A. and Ordofiez, L. M.,
2001.

“Deterination of amorphous silica in rice husk ash by
rapid analytical method”. Cement and Concrete
Research, 31, pp.212-231. 14. Ramakrishna, A.N. and
Pradeep Kumar, A.V., 2006.

“Stabilisation of black cotton soil using rice husk ash
and cement”, National conference on Civil Engineering
meeting the challenges of tomorrow, GND Engineering
college, Ludhiana, pp. 215220. Ramakrishna, A.N. and
Pradeep Kumar, A.V., 2008.

“Effect of moisture content on strength behaviour of BC
soilrice husklime mixes.” Indian Highways, 36(1), pp.49-
58.

Ashtashil Bhambulkar et al., A Review on Eco Material
Concrete”  International  Journal of Management,
Technology And Engineering , Volume IX, Issue 11, 2019,
5505-5508.

Ashtashil Bhambulkar et al., “A Review On Building By
Manually Method And Softwear”, JETIR,Volume 7, Issue
5, 2020, 139-143.

Ashtashil Bhambulkar et al., “A Review Technigue in
Structure Health” International Journal of Management,
Technology And Engineering , Volume IX, Issue 111, 2019,
5509-5511.

Ashtashil Bhambulkar et al., “Analysis and Design of Falre
Bridge” , International Journal Of Innovative Technology
And Research, Volume No. 1, Issue No. 6, 2013, 588 - 590.

Ashtashil Bhambulkar et al., “Comparative Analysis On
Various Properties Of Pervious Concrete With
Conventional Concrete”, JETIR,Volume 7, Issue 5, 2020,
144-147.

Ashtashil Bhambulkar et al., “Cost Optimization in
Wastewater  Treatment by  Aquaculture”,International

26.

27.

28.

29.

Journal of Advance Research in Science and Engineering,
Vol 7, Issue 01, 2018, 627-629.

Ashtashil Bhambulkar et al.,“A Review Technique in
Structure Audit” International Journal of Management,
Technology And Engineering , Volume 1X, Issue 111, 2019,
5512-5514.

Ashtashil Bhambulkar et al.,“Application Of Gis In
Transportation Engineering”, International Journal of
Engineering Research and Applications (IJERA), Vol. 3,
Issue 2, 2013, 540-542.

Ashtashil Vrushketu Bhambulkar ,“Effects of Leachate
Recirculation on a Landfill” International Journal Of
Advanced Engineering Sciences And Technologies, Vol
No. 11, Issue No. 2, 286 — 291.

Ashtashil Vrushketu Bhambulkar ,“Municipal Solid Waste
Collection Routes Optimized With Arc GIS Network
Analyst”, International Journal Of Advanced Engineering
Sciences And Technologies , Vol No. 11, Issue No. 1, 202 —
207.

JETIR2105882 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org

| 9624


http://www.jetir.org/
https://app.box.com/s/6azlvc19cpa9zx4co1kp60r10dv4bp7e
https://app.box.com/s/6azlvc19cpa9zx4co1kp60r10dv4bp7e
https://app.box.com/s/2f3e69vyxbs449bf7oaxdhsq6smj1qci
https://app.box.com/s/2f3e69vyxbs449bf7oaxdhsq6smj1qci

