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Abstract: Road infrastructure in India is developing at very fast pace. A good pavement is needed for the safe, comfortable
and economical movement of traffic. If the local available soil has no adequate strength, either soil from other site is to be
used or the available soil has to be stabilized. Soil can be stabilized with RBI grade 81 and marble dust, then can be used in
sub grade and also as sub base and base layers. This will help to cut down the construction cost by selecting local available
materials.

In this review, the balancing out impact of RBI grade 81 and marble dust on silty soil properties like Atterberg limits (liquid
limit, plastic limit, shrinkage limit) and differential free swell index (DFS Index) has been contemplated. Keeping this in
view an exploratory review is led on locally accessible for example silty soil blended in with changing proportion of RBI
grade 81 and marble dust.

The exploratory work has been done to examine the improvement in geotechnical properties of soil blended in with RBI
grade 81 and marble dust at different % of rates. The soil was blended in with RBI grade 81 at 2%, 4%, 6% & same dosses
of marble dust. The results of the tests showed that there are significant effects in enhancing the properties of silty soil. Also,
the results showed that with increasing percentage of the RBI grade 81 & marble dust plasticity index and swelling potential
of the silty soil decreases. For 6% addition of RBI grade 81 and marble dust, plasticity index decrement is 71.99% & 45.67%
respectively whereas, decrement of DFS index is 49.91% & 85.58% respectively.

Keywords: RBI grade 81, Marble dust, liquid limit, plastic limit, shrinkage limit and differential free swell index (DFS).
1. Introduction

Expansive soils can be a critical issue in designing applications and adjustment of these soil is important to relieve their adverse
impacts. Lime, concrete and bitumen are regularly involved added substances for stabilization of Expansive soils. As of late, unique
added substance materials, for example fly ash, rice husk, silica fume, blast furnace slag and geo fibers are utilized to further develop
some geotechnical properties of soils Other than these added substances, modern squanders, for example, olive oil waste and basalt
fibers are likewise utilized for stabilization of soils.

That review had demonstrated that utilizing stone dust and RBI grade 81 for adjustment of sillty soils gives significant qualities on
designing properties of silty soil.

Obijective of this review was to examine the impact of RBI grade 81 Marble Dust on conduct of moderate plastic silty soil.

For this particle size distribution, specific gravity, natural water content, Atterberg limits (liquid limit, plastic limit, shrinkage limit)
and differential free swell index (DFS Index) tests were performed.

The current review features the adjustment of low strength moderate expansive silty soil with a stabilizer RBI Level 81 and Marble
powder.

Several authors have reported the utilization of RBI-81 & Marble Dust in numerous several soils, for example, Black Cotton soil,
Red soil, Lateritic soil Kaolinite soil to examine the change in engineering properties of soil.

Swami (2002) and Palaniappan and Stalin (2009) has stabilized expansive soil using Marble Dust and were successful in improving
different properties of expansive soil.

Yesilbas, gulsah, (april 2004) had studied “stabilization of expansive soils using aggregate waste, rock powder and lime”
Baser O (2009) studied “stabilization of expansive soils using waste Marble Dust”
Venu gopal (2009) Studied of soil Properties With Silica fume As Stabilizer And Strengthening Of Subgrade By Using Rbi Grade-

81 A Case Study. In order to improve the strength of native soil, the soil samples were treated by varying Silica Fume and RBI1-81
grade content in the range of 1% to 4% by weight.

IJRTI2202005 International Journal for Research Trends and Innovation (www.ijrti.org)



http://www.ijrti.org/

© 2022 IJRTI | Volume 7, Issue 2 | ISSN: 2456-3315

Anitha et al. (2009) reported the optimum stabilizer percentage for red soil, laterite and kaolinite was observed as 2%, 4% and 6%
respectively.

Sushant et. al (2010) carried out an investigation to study the influence of RBI Grade 81 and lime on the stabilization of blast furnace
slag and fly ash. It was concluded that UCS of stabilized sample increases withincrease in the period of curing.

Vinay et. al. (2011) investigated the strength properties fortwo types of soils. A local loamy soil and clayey soil were stabilized with
RBI-81. A considerable increase in the strength values of CBR, UCS was reported.

Parte shyam singh and yadav R k (2014), “effect of Marble Dust on index properties of black cotton soil”

Ankit J. Patel, Sachin N. Bhavsar (nhov. 2014) had studied analysis of clayey soil using waste material. For the marble powder liquid
limit, plastic limit, plasticity index values are decreasing.

Sachin N. Bhavsar and Ankit J. Patel (2014) has studied about Effect of waste material on swelling and shrinkage properties of
clayey soil and they concluded From that their results clearly identified that for the replacement of soil by stabilizer the linear
shrinkage is reducing for the both stabilizing agents.

Adarsh Minhas (2016) has studied about stabilization of alluvial soil using Marble Dust and found that the addition of marble
powder in the soil sample the OMC increased. This shows some variation in OMC due to the addition of marble powder.

1.1. Objectives

The objectives of the present study are as follows :-

+ To evaluate basic properties of soil.

4+ To study the effect of Marble dust and RBI grade 81 onAtterberg limits (liquid limit, plastic limit, shrinkage limit) of the
soil.

+ To calculate the effect of Marble dust and RBI grade 81 on differential free swell index (DFS Index) of soil.

2. Experimental investigation

2.1. Test materials

Soil Sample

The sample of soil was collected locally from BARELA, Jabalpur-Mandla Road (Jabalpur city).

Stabilizer

e RBI grade 81

e Marble dust (Locally available industrial waste)
2.2. Test Variable
The tests were done on the untreated soil and soil with stabilizer with changing proportion of RBI grade 81 and Marble dust as 0%o,
2%, 4% and 6%.
2.3. Test Conducted & Quality determine
After collecting soil samples, laboratory testing was done toassess the type of soil by evaluating its basic properties. Initially soil
classification tests such as grain size analysis, liquid limit, plastic limit, plasticity index were performed, followed by assessment
of strength parameters such as compaction, California bearing ratio (CBR) and unconfinedcompressive strength (UCS). All the
tests have beenperformed in accordance to Bureau of Indian Standards (BIS).
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Table 1: Properties of Soil

Properties of Untreated Soil Values
Gravel content (%) (4.75-63mm) 6.97
Sand content (%) (0.075-4.75mm) 39.61
Silt+Clay content (%) (<0.075mm) 53.42
Soil Type MI
Specific Gravity 2.35
Natural Water content (%) 16.54
Diffrential Free Swell Index (%) 72.22
Liquid limit (%) 45.00
Plastic limit (%) 34.36
Shrinkage limit (%) 24.71
Plasticity Index (%) 10.64
Maximum Dry Density (gm/cc) 1.70
Optimum Moisture Content (%) 22.48
U.C.S. (KN/m?) 110.86
C.B.R.(%)

Un-soaked 1.72
Soaked 0.59

Similarly, the properties of stabilizer used here that is RBI Grade 81 were studied as given in the manual provided by the Alchemist
technology limited (2010),New Delhi. The properties are given in table 2.

Table 2: Basic Properties of RBI Grade 81

Properties Values
Color Grey
Form Powder
Odor Odorless
Specific Gravity 2.5
Self Life 12 Months
Propylene Fiber %( ByMass) 1

Similarly, the properties of stabilizer used here that is Marble Powder were studied. The properties are given in table 3.

Table 3: Basic Properties of marble dust

Properties Values
Color White
Form Powder
Odor Odor less
Specific Gravity 2.70
Fineness (cm?/gm) 3600
CaO (%) 63.47
SiO, (%) 20.14
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3. Result and discussion

Table 4: Results of atterberg limits (LL, PL, lp, Wsn) and differential free swell (DFS Index) test

Soil + Proportions | Liquid Limit | Plastic Limit Plasticity Shrinkage DFS Index Degree of
of admixtures (LL) (PL) Index Limit (%) Expansivity
(%) (%) (Ip) (Wsh)
(%) (%)
Untreated soil 45.00 34.36 10.64 24.71 72.22 1.72
(Moderate)
Soil+2% RBI 43.50 34.91 8.59 22.63 60.52 1.60
grade 81 (Moderate)
Soil+4% RBI 42.00 36.13 5.87 19.58 45.24 1.45
grade 81 (Low)
Soil+6% RBI 40.20 37.22 2.98 17.88 36.17 1.36
grade 81 (Low)
Soil+2% marble 42.50 33.94 8.56 23.47 31.81 1.32
dust (Low)
Soil+4% marble 38.00 3141 6.59 21.54 19.15 1.20
dust (Low)
Soil+6% marble 34.00 28.22 5.78 20.31 10.41 1.10
dust (Low)

3.1. Particle size distribution

The sieve analysis was done to determine the relative proportions of different grain sizes which make up a given soil mass. The test
was conducted as per 1S: 2720 (Part 1V) 1985.

About 500 gm of dry soil was subjected to a sieve analysis.

Table 5: Particle size distribution analysis of silty soil

I.S. Sieve Particle size Weight Weight Retained (%)Finer
size (mm) Retained (%) Cumulative (100- Cumulative
(gm) Weight Retained(%) | Weight Retained)
20 mm 20 0 0 0 100
10 mm 10 0 0 0 100
4.75 mm 4.75 34.87 6.97 6.97 93.02
2.0mm 2.0 30.78 6.15 13.13 86.87
1.0 mm 1.0 35.15 7.03 20.16 79.84
600 p 0.6 20.80 4.16 24.32 75.68
425 1 0.425 28.50 5.7 30.02 69.98
300 p 0.3 22.95 4.59 34.61 65.39
212 0.212 25.32 5.06 39.67 60.32
150 p 0.15 12.98 2.59 42.27 57.73
75 0.075 21.57 4.31 46.58 53.42
<75u <0.075 267.08 53.42 100 0
Total=
500 (gm)

From the above sieve analysis it was found that Gravel was 6.97%, Sand was 39.61% and Fines (Silt and Clay
fraction) were 53.42%.
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Fig.1. Particle size distribution curve of silty soil

3.2. Hydrometer analysis

The particle size distribution of soil containing countless finer particles (silt and clay) can't be performed by sieve analysis. The
hydrometer examination is a generally utilized strategy for acquiring a gauge of the conveyance of soil molecule sizes from the
#200 (0.075 mm) strainer to around 0.001 mm. The data are plotted on a semi-log plot of percent finer versus grain diameter to
address the particle size distribution.

The test was performed according to IS: 2720 (Part 4). Result of hydrometer analysis test is given below in Table-6.

Table 6: Hydrometer Analysis of silty soil

Particlesi. 0.00117 0.00397 0.00548 0.00623 0.00746 0.01045 0.01423 0.01932 0.02592 0.03575 0.04967
%finer 38.28 4524  48.72 53.94 55.68 66.12 73.08 783 80.04 85.26 87.03
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Fig.2. Hydrometer Analysis (Particle size distribution curve)

3.3. Effect of RBI grade 81 & Marble dust on atterberg limits
The Atterberg limits of untreated soil and the soil+ RBI 81 mixtures have been performed in accordance to IS 2720: Part 5. The
tests indicated:
e For RBI grade 81:
Decrease in liquid limit and increase on plastic limit which resulted in reduction in plasticity index. Significant
Decrease in Shrinkage limit of soil.
e For Marble Dust:
Decrease in liquid limit and plastic limit both (liquid limit decrement rate is more than plastic limit decrement rate),
which results in marginal reduction in plasticity index.
These results showing a significant improvement in soils due to decrement of plasticity index of soil. Marginal
Decrease in Shrinkage limit of soil.
All the values at different proportions are tabulated in Table 4 and graphs were plotted between Atterberg limits & different
proportions of Admixtures are as follows:-
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Fig.3. Comparison of liquid limit, plastic limit & plasticity index of soil in a different proportion of RBI grade
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26
25

24
53 ~EB._

X
—
§ 2 AN -
€ 51 NN B == Shrinkage limit for
8 . —g@  soil+RBlgradesl
()
§ 19 N == Shrinkage limit for
18 \ Soil + marble dust
17
16
0 2 4 6

Diffrent proportion of admixtures

Fig.5. Shrinkage limit variation in a different proportion of admixtures
3.4. Effect of RBI grade 81 & Marble dust on swelling potential of soil

The DFS tests indicated:
e For RBI grade 81: Marginal decrement in DFS Index.
For 6% RBI grade 81 decrement on DFS Index is 49.91%

e For Marble dust: Significant decrement in DFS Index.
For 6% Marble dust decrement on DFS Index is 85.58%
These results showing a improvement in soils due to decrement of DFS index of soil.
All the values of DFS index at different proportions of admixtures are tabulated in Table 4 and graph plotted between DFS Index
& Different proportions of admixtures is given below:-
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Fig.6. DFS index of soil in a different proportion of admixtures

usion:

increase of RBI grade 81 and marble dust content in soil sample:-

Plasticity Index:

For RBI grade 81: The values of liquid limit decreases and plastic limit increases which results in reduction in plasticity
index.

For Marble dust:

Decrease in liquid limit and plastic limit both (Liquid limit decrement rate is more than Plastic limit decrement rate),
which results in reduction in plasticity index.

Shrinkage limit: Significant Decrement in Shrinkage limit of soil with addition of both admixtures at different doses.
DFS test:

For 6% RBI grade 81, decrement on DFS Index is 49.91%
For 6% Marble Dust, decrement on DFS Index is 85.58%

These results showing an improvement in soils due to decrement of plasticity index, shrinkage limit and DFS index of soil

sample.
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