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ABSTRACT

Sub grade layer is that the bottom layer within the asphalt roads structure that below the bottom
course placed as 1st layer, conditional on the kind of asphalt. For the big part, sub grade is
made of kind and kind nearby local soil, river gravel, crush gravel and other sandy materials
that time may be potentially wet that can't have enough solidness to help asphalt bound to sub
base layer. A sound information on carrying out of the sub grade soil below winning unwarning
condition is very important before the event of some bitumen. The more precious every solid
scenery of the elements the more powerful would be some drawn-out demonstration from the
bitumen. Henceforth, the regulation of bitumen ought to stay targeted throughout the output,
typically physical, and increase utilization of possible sub grade elements to strengthen their
display. If there should arise an occurrence of less also moist sub grades, the permissible
approach could also imply required to build the sub grade assist toward higher layers (e.g.,
planning operating stage) for asphalt development to reached the height purpose for successive
tolerate loading. For stabilized soils, even fifty metric linear unit diameter, a hundred metric
linear unit high samples are often used for UCS when natural action. Beam size are often fifty
metric linear unit x fifty metric linear unit x three hundred metric linear unit for flexure tests
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when natural action. Field condition is also simulated throughout the natural action. In this
paper, the necessity of utilizing suitable stiffness for underlying layers is underlined in this study,
as well as the impact of common additions like lime, cement, and fly ash on enhancing the
strength and stiffness modulus of soil layers.

KEYWORD: Soil, Payment, Sub Grade, Stabilized Soil.

1. INTRODUCTION

The sub grade layer is the bottom layer inside an asphalt road construction that is put beneath the
bottom course as the first layer, depending on the kind of asphalt. For the most part, sub grade is
made up of local soil, river gravel, crush gravel, and other sandy elements that may be moist at
times and lack the necessary solidity to keep asphalt bonded to the sub foundation layer. In the
past strength nature of the sub grade soil employed in asphalt reaching had been controlled by
kind and kind researches to find the fact , sample, the California bearing ratio (CBR). In any case
not of those, this activity prepared considers the influence of cyclic stacking about that vehicular
weight toward the bitumen because of the latent physics of their stacking provisions. The latest
approval in bitumen configurations promotes the exhibition of hardness-based modulus called
the excellent modulus which handles the extended bounding status on the elements to be tried,
then it executes the actual vehicular bandaged in the range. The extended bound axial
examination is done inside the adjustable extent of the dirt to make the SM. Then follow, the
lasting sophistication manages the cyclic sticking of materials previous as far as possible or in
some cases up to disappointment of the examples to assess the rutting performance and different
research stage of the materials. Dispite of the more exact outcomes from TM and continuous
deformity tests, a few fashioners temporary workers indeed sloping toward utilizing capacity
bearing ratio credit or some other traditional technique in the plan of asphalt instead of the use of
SM because of related minimal tryst and little bit time contrasted with the continued bounding
tests.

2. LITERATURE REVIEW

Little (1995): Lab testing reveals that concrete responds with average, civilly fine, and fine-
grained soils to deliver reduced changeability, expanded functionality, and expanded strength.
Strength pick up is principally because of the substance responses that happen between the
concrete and soil particles.

Robert L. Parsons (2004): Poor subgrade soil conditions will bring forth deficient asphalt
uphold and reduce asphalt life. Soils could be improved through the growth of compound or
building material superimposed substances. These compound superimposed substances vary
from byproducts to try to made materials and incorporate lime, category C fly junk, PC, concrete
furnace dust from pre-calciner and long oven cycles, and high-class compound stabilizers.

Oklahoma DOT (2009): The examination shows that the Soil adjustment or change refers to the
improvement of the dirt genuinely or synthetically by utilizing different methods including
mechanical compaction and the utilization of different calcium rich synthetic matters. The
determination of proper adjustment method relies upon the dirt kind and its complaint.
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Cetin Bora et. al. (2010): Roads square standard one with the highest improvement areas, and
reprocess from affordable excess materials while their expansion will contribute Brobdingnagian
worth resources stocks whereas adhering the purposes of us Federal central street Department
modern Highways Connections project. an inquiry center survey was LED to investigate the
achievability of reusing falsely settled street surface material in the construction of domestic
roots. Non-cementitious off-spec huge carbon fly portion was launched by lime chamber sewage
also wont to balance explanation an unpaved road material (URM) collected of Maryland.

Mekkawy M. Mohamed et. al. (2010): An as of late finished field concentrate in lowa indicated
that frequent granular shoulders overlie clayey sub evaluation layer with California Bearing
Ratio (CBR) estimation of 10 or less. When exposed to rehashed traffic loads, a portion of these
segments create impressive rutting. Because of expensive repeating support and security
concerns, the creators assessed the utilization of biaxial geo networks in balancing out a
seriously rutted 310 m tests segment upheld on slight sub evaluation soils. Checking the test
segment for around one year, shown the utilization of geo network as a moderately
straightforward technique for improving the shoulder execution. The field test was enhanced
with a research facility testing program, where cyclic loading was utilized to consider the
presentation of nine granular shoulder models.

3. MATERIALS AND METHODOLOGY

During this experiments we are going to perform various tests of C.B.R on soil ,soil
cement with 2% stabilization, soil with cement 4% stabilization ,soil with lime 2%
stabilization and soil with lime 4% stabilization.

a) Onsoil

Soil must pass then 20mm sieve NO

Soil must retain on 4.75mm sieve NO

b)  Soil with 2% cement stabilization
Mix must pass then 20mm sieve NO

Mix must retain on 4.75mm sieve NO

c) Soil with 4% cement stabilization
Mixture must pass to 20mm sieve NO
Mixture must retain on 4.75mm sieve NO
d) Soil with 2% lime stabilization
Mixture must pass to 20mm sieve NO
Mixture must retain on 4.75mm sieve NO
e) Soil with 4% lime stabilization
Mixture must pass to 20mm sieve NO
Mixture must retain on 4.75mm sieve NO
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f) MDD and OMC of the soil

Compacted soil must achieved suitable compaction as 97%
Reduce susceptibility of soil against settlement

Cement

Concrete is a powdered substance shaped by a proportional combination of argillaceous and
calcareous materials by consuming and pounding the powder and is utilized in development as a
folio It comprises generally in legitimate extents, of lime, silica, alumina, iron oxide, Sulfur
oxide and so forth At the point when water is applied to it settles and solidifies It structures
mortar when sand and water are applied to the stone, and it structures solid when sand, coarse
totals and water are joined with concrete. Concrete's properties rely upon its cosmetics. When all
is said in done, the shade of the concrete is dim. To frame a steady mass, concrete clings to
different materials and ties them together. The critical motivation behind concrete is to tie the
fine totals and coarse totals along with water and to fill the holes among sand and rock to frame a
thick conservative mass. There are a few concrete structures that are utilized for various
designing purposes. For various endeavors, customary Portland concrete is ordinarily utilized.
The diverse OPC classes are grade33, grade43, and grade 53.

TABLE NO.1: PROPERTIES OF CEMENT
Material Specific gravity | Standard Consistency Initial  Setting | Final setting
(%) time (minutes) time (minutes)
Cement 3.15 32 54 390

TABLE NO.2: CHEMICAL COMPOSITION OF CEMENT

S.NO COMPOSITION WEIGHT%
1 LIME 60-68

2 SILICA 15-24.5

3 ALUMINA 3.0-7.5

4 IRON OXIDE 0.2-5.0

5 MAGNESIA 0.1-3.7

6 SULPHUR 0.1-1.6

4. Experimental Study
4.1 Definition of C.B.R

That is the size connection of strength per unit area required to insert a soil heap beside
habitual round piston on the rush of one point twenty five mm/min. thereto needed for the
corresponding penetration of a regular material.

C.B.R. = (Test load/Standard load) X one hundred

The following table offers the quality hundreds adopted for various penetrations for the
quality material with a C.B.R.( capacity bearing ratio) worth of 100%
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Penetration plunger of piston (mm) Standard load (kg)
Tow point five 2.5 1370
Five 5.0 2055
Seven point five 7.5 2630
Ten 10.0 3180
Twelve point fivel2.5 3600

TABLE 3: STANDARD LOADS FOR DIFFERENT PENETRATIONS

It does that quantitative connection from energy through total field wanted to punch a soil
volume by the customary round cylinder on some activity from individual duration twenty-five
1.25 mm/min. over that expected toward the similar perception of the everyday element.C.B.R. =
(Test load/Standard load) X 100

The above table offers the standard tons of adopted for numerous penetrations for the standard
material with a C.B.R capacity bearing ratio value of 100%.

C.B.R. capacity bearing ratio of specimen at five point zero millimetres 5.0 mm penetration

The C.B.R. capacity bearing ratio values are normally determined for entry of tow point five
millimeters 2.5 mm& five millimeters 5 mm. For the greatest portion the C.B.R. capacity
bearing ratio approval at two point five millimeters 2.5 mm will be more protuberant that at five
millimeters 5 mm and in such a the previous will be taken as C.B.R. capacity bearing ratio for
formation reason. On the off chance that C.B.R. capacity bearing ratio for five millimeters 5 mm
surpasses that for tow point five millimeters 2.5 mm, the test should be reused. On the off chance
that indistinguishable outcomes follow, the C.B.R. relating to five millimeters 5 mm entry should
be taken for plan.

5. Test Result

The CBR capacity bearing ratio tests were led utilizing unstabilized and settled soil tests, these
tests are introduced in the tables and distinct charts as established as follows.

5.1 Classification of Unstabilized Soil

The arrangement of soil hand-me-down for cement stabilization is
as you can see bellow.

Sand =66.00% sixty six percent

Silt =18.00% eighty percent

Clay =16.00% sixteen percent

The conformation of soil hand-me-down for lime stabilization is as follows
Sand = 24.80% twenty four point eighty percent

Silt+ Clay= 75.2% seventy five point tow percent

Plasticity Index = 15.26% fifteen point twenty six percent
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5.2 The Result of C.B.R Test for Cement Stabilization
5.2.1 C.B.R of Unstabilized Soil in Cement Stabilization
TABLE 3 LOADS VS: PENETRATION OF SOIL SAMPLE USED IN CEMENT

Penetration (mm) Load (Kg)
0 0.00

0.5 4.50

1 11.60

15 27.10

2 37.90

2.5 58.40

3 76.90

4 101.10

5 121.20
7.5 148.40

10 170.10

12 181.10
CBR (%) at 2.5mm 4.20
CBR(%) at 5mm 6.10 Accepted

Load vs. Penetration of Soil Sample used in Cement
Stabilization

200
150
100

50

0 _ — — — -— - || | |
1 2 3 4 5 6 7 8 9 10 11 12 13 14

M Penetration (mm) Load (Kg)

Figure 1: Load vs. Penetration of Soil Sample used in Cement Stabilization
5.2.2 C.B.R Test of Soil Stabilized with two percent 2% Cement
TABLE .4. LOAD VS. PENETRATION OF SOIL SAMPLE WITH 2% CEMENT

Penetration (mm) Load (Kg)
0 0.00

0.5 5.9

1 15.7
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15 37.9

2 58.00
2.5 81.57
3 104.39
4 135.50
5 165.00
7.5 211.03
10 226.34
12 241.59
CBR (%) at 2.5mm 5.70
CBR (%) at 5.0mm 8.00 Accepted

Chart Title

300
250
200
150
100

50

1 2 3 - 5 6 7 8 9 10 11 12 13 14 15

Penetration Load (Kg)

Figure 2: Loads vs. Penetration of Soil Sample with two percent 2% Cement
5.2.3. C.B.R Test of Soil Stabilized with 4% Cement
TABLE 5: LOAD VS. PENETRATION OF SOIL SAMPLE WITH FOUR PERCENT 4%

CEMENT
Penetration (mm) Load (Kg)
0 0.00
0.5 8.00
1 22.50
15 48.68
2 68.59
2.5 103.08
3 142.50
4 175.80
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5 181.12
7.5 203.60
10 218.05
12 225.50
CBR (%) at 2.5mm 7.80
CBR (%) at 5.0mm 8.90 Accepted
Load (Kg)
250
200
150
100
50 I I
-
0 0.5 12 CBR (%)CBR (%)

at at
2.5mm 5.0mm
Figure 4:Loads vs. Penetration of Soil Sample along with four percent 4% Cement
5.2.4 Variation of MDD(maximum dry density) with Cement Content

TABLE 6: MODIFICATION OF MAXIMUM DRY WEIGHT, WHICH SHOWS BY THE
ABBREVIATION (MDD) WITH CEMENT CONTENT

Sample No. MDD (Kg/m3) Percentage Increase in MDD
0% Cement 1820 -

2% Cement 1868 2.70%

4% Cement 1902 5.00%

8% Cement 1924 5.80%

12% Cement 1944 6.90%

15% Cement 1904 4.6%
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Chart Title

1960
1940 ]
1920
1900 e
1880
1860 e
1840
1820

2% Cement 4% Cement 8% Cement 12% Cement 15% Cement

B MDD (Kg/m3) 1820 M Percentage Increase in MDD -

Figure 5: Variation of Maximum Dry Density (MDD) with cement content
4.12.5. Variation of OMC with Cement Content

TABLE 7: MODIFICATION FROM BEST MOISTURE CONTENT WHICH SHOWED
BY THE SYMBOL (OMC) AMONG CEMENT CONTENT

Sample No. OMC (%) Percentage Increase in OMC
0% Cement 11.9 -
2% Cement 12.50 -3.55%
4% Cement 11.90 -4.89%
8% Cement 12.44 -8.72%
12% Cement 11.90 -9.88%
15% Cement 12.50 +2.25%
Chart Title

100%

100%

99%

99%

98%

98%

2% Cement 4% Cement 8% Cement 12% Cement 15% Cement
= O0MC (%) 11.9  =====Percentage Increase in OMC -

Figure 5: Variation of Optimum Moisture Content (OMC) with cement content
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800
700
600
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400
300
. I I I I I I I
i | | B I _
: B
Soil Specimen capacity By the Cement Two percent By the Cement Four By the cement Eight
Bearing Ratio With six (2%) With the bearing of Percent (4%) bearing percent (8%) to eleven
percent 6% capacity Ratio( CBR), 7.40 capacity Ratio (CBR) percent with capacity
Say 7% 8.1percent Say 8 percent bearing ratio (CBR) 9.4
percent and 9.6 say 9
percent
B Granular sub-base  ® Granular base  ® Dense Bituminous Macadam Base- course mSUM
Figure 6: Crust thickness with different percentages of cement addition
IN CASE LIME STABILIZATION
S.No Description Saving in Thickness (mm)
1 Soil Sample CBR 3% Design with Base Sample
135
0
2 33
With Lime addition 2%, CBR 7.87 % Say 7% | 0
168
198
0
41.5
3 0
With Lime addition 5%, CBR 9.55%, Say 9% | 239.50
195
0
47
4 0
With Lime addition 10%, CBR 10.62% Say | 242
10%
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Chart Title

250

200

150
100
50
0 m ] N

by Cement addition 2%, by Cement addition 4%, by Cement addition 8% by Cement addition 15%,

CBR CBR and 12%, CBR
8.8 % Say 8% 9.89 % Say 9% CBR 10.50 % and 10.9% 4.76 % Say 4%
by Cement addition 4%, Say 10%
CBR

9.89 % Say 9%

B Granular sub-base B Dense Bituminous Macadam

CONCLUSION

1.With addition of stabilizers i.e. cement and lime, the C.B.R. increases upto a certain limit but
after that the C.B.R. value decreases even on further addition of stabilizers.

2.As in the case of cement stabilization, the C.B.R. increases up till addition of percent cement
content but on further increase in cement content i.e. 12% there is hardly any increase in value of
C.B.R. and on further addition of cement content i.e. 15%, the value of C.B.R. reduces
drastically.

3.Similarly, in the case of lime stabilization, the C.B.R. value first increases upto a certain limit
and after that the value decreases with further addition of lime.

Future Scope

In the field of adjustment of sub evaluations, there's a good contract of allowance for additional
work. Comparative changes ought to be potential using totally different different numerous
materials accessible, most important being tally Grade eighty one. it's another licenced material
and has a massive degree in examination work. changes will be done on many quite soils. The
adjustment ought to likewise be possible with frequent blends of stabilizers like concrete and
lime combined.
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