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ABSTRACT

Soil is a unique natural material and the propertit limestone. Lime is most commonly used as a moc
soils can be altered by adding stabilizing ageath of cohesive soils. The quantity of lime usfor
as lime. Lime ishe oldest traditional stabilizer us stabilization of most soils usually is in the rangfe
for soil stabilization. Lime is one of the seve 2% -10%. The main benefit from lime stabilzatior
products that can be used in the improvement o the reduction of the soil's plasticity, and thel
engineering characteristics of soils. This rese becomes more rigid. It also increases the streagtt
presents the effect of lime on engineering propse workability of the soil, and reduc the soil's ability to
of cohesve soil. In order to identify and classify tt  swell. Soil lime stabilization is more suitablevimrm
soil, at first physical properties of soil are dataed. region than in cold region. S-lime can be used as
And then, mechanical property tests are condu base course for low traffic roads. It cannot beduss
Next, lime is added to natural soils. Lime conteartes surface course as it has little resistance to abi
selected as 4%, 6% and 8% by weight ctural soils. and impact.

The plasticity index decrease with increasing

percentage of lime content. Soil is mixed w II. TESTING OF SOIL METHODS

selected lime contents at their maximum dry den The following tests are performed to determine
In cohesive soil, the more the lime content, thee engineering properties of cohesive s

the cohesion. The lowest value of ccon is 0.59 1. Water Content Determinati

kg/cm2 at lime 4% and it increases according te 2. Specific Gravity Test

content. The percentage of lime increased, CBRen 3. Grain-size Analysis Tes

is also increased. 4. Atterberg Limits Test
) . ./ ] 5. Free Swell Test
KEYWORD: Cohesive Soil, Sabilization, Lime 6. Standard Proctor Compacn Test
7. Triaxial Shear Test
|. INTRODUCTION 8. California Bearing Ratio (CBR) Te

Cohesive soils are those possessing cohesion.
have a higher water content and a natural tenam A \\ater Content Determination

"ball" together when squeezed. Under pressure  \yater content is defined as the ratio of the weigt
loads these type of soils settle and consolida& @ \yater to the weight of solids in the soil. Tablshbws

quantities of clay to render soil mass virtue

impermeable when properly compacted. Such - W — W
are all verities of clay or clayey soiBohesive solil i W =——2x 100%

available everywhere in Myanmar and this is W = We

suitable for engineering construction wor

Addition of lime to clayey soils to improve the Where,

engineering properties is a wastablished practic w = water content (%)

Lime used in stabilization is the product of caiiein W1 = Weight of container plus wet <
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W2 = Weight of container plus dry soil Shrinkage Limit (SL) — The moisture content, in
WC = Weight of container percent, at which the volume of the soil mass «ease
to change, is defined as the shrinkage limit.
B. Specific Gravity Test
Specific gravity is defined as the ratio of the tunPlasticity index (PI} Plasticity index is the difference
weight of a given material to the unit weight oftara between the liquid limit and plastic limit.
Table.1 displays the specific gravity for varioypéds

of soil. Pl=LL-PL
Gs :&
W -W +W, E. Freeswell Test
Where, Free swell test is performed to determine the mmme
Gs = Specific gravity of soil volume of the soil. Table2. Shows soil classifioati
K = Specific gravity of water at temperature (t) based on free swell ratio.
WS = Weight of air-dry soll FSR_VW

W1 = Weight of bottle plus water plus soil
W2 = Weight of bottle plus water

Where,

FSR = Free swell ratio

Vw = Sediment volume of soil in distilled water
(cr)

Tablel. Specific Gravity for Various Types Of Soil

Type of sail Gs

Sand gL 2.9/ Vs = Sediment volume of soil in kerosene fm
Silty sand 2.67-2.70
Sln'(l)rgg?rllc soll 2.7-2.80 Table2. Soil Classification Based on Free SwelidRat
oils with micas
: 2.75-3.00 Free
of ron__ . swell Clay type Degree_-of
Organic soil Variably but may be under|2 ratio expansion
o _ <1.0 Non-swelling Negligible
C. Graln SzeAnalyss L [ Mixture of swelling and
Grain size analysis is the determination of thee siz 1.0-1.5 non-swelling Low
range of particles present in a soil, expresse@ ag7 755 Swelling Moderate
percentage of the total dry weight. Two methods afe; 54 Swelling High
used to find the particle size distribution of soil =40 Swelling Very High

1. Sieve Analysis is used for particle sizes larg
than 0.075 mm in diameter, and

2. Hydrometer Analysis is used for particle size
smaller than 0.075 mm in diameter

F. Sandard Proctor Compaction Test

Bse to obtain the maximum dry density of the soil
sample and the optimum moisture content.
Compaction reduces in soil void ratio by expulsidn
air from the voids or by expulsion of water froneth
oids.

D. Atterberg Limit Test
The Atterberg limit tests provide measurementsef t
water content of clayey soils. Atterberg limit tesY

includes; W
1. Liquid Limit (LL) LLha P
2. Plastic Limit ( PL) W
3. Shrinkage Limit (SL) Y=o

\Y
Liquid Limit (LL) — Liquid limit is defined as the
moisture content, in percent, at which the soilngjes Where,
from a liquid state to a plastic state. v¢ = dry unit weight of soil

Y = moist unit weight of soil

Plastic Limit (PL) — Plastic limit is defined aseth W = weight of the compacted soil
moisture content, in percent, at which the soilngfes V = volume of the compacted soil
from a plastic stage to a semi-solid state. w = water content of the compacted soils
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G. Triaxial Shear Test Table5. Result of Specific Gravity

Triaxial shear test is one of the most reliablehods Bottle no. 1 1
for determining the shear strength parameter. Wt. of pottle + water + 685.3 | 6849 6848
soil, Wy (gm)
" 01= 03 + A0} Temperature, t'C) 40 | 42 | a4
ere, Wt. of bottle + water, W
01 = major principal stress (gm) 626.3 | 626.1 625.6
o3 = minor principal stress (confined pressure) Wt. of dish + dry soil 374.1 3741 3741
Ao; = deviator stress at failure (piston stress) Wi. of dish 281.1) 281.1 281.1
Wt. of dry soil, W 93 93 93
H. California Bearing Ratio (CBR) Test Specific gravity of water
The determination of the potential strength of syb- att, G 0.9922] 0.9915] 0.9907
grade, sub-base, and base course material, ingludin Specific gravity, G 271 2.70 273
recycle materials for use in road and airfield\iean specific gravity, G 271
pavement. Classification system on the basic of CBR
number IS ShOWI’] ln Tab'e.3. | m:t:rl;l } Sund ~ 5.5 % i Hilt - 32.5%% . = “!I-) :l -
P 5 .
R ey
Where, -
Pr = total test load J
Ps = standard test load N R R TR R R )
Table3. Classification System on the Basic of CBR Figl. Particle Size Distribution Curve
number
CBR number General rating Uses -
0-3 Very poor Sub-grade .
3-7 Poor to fair Grade % e |
7-20 fair Sub-base 3 )
20-50 good Sub-base, base | ¢’
>50 Very good Base 2"
72
[I1. TEST RESULTSOF STUDIED SOIL 70 1 e
The results of cohesion soil are as follows. 2 ‘ ' =

Table4. Result of Water Content Determination  F192. Flow Curve for Liquid Limit Determination of
Deter mination no. 1 2 3 Cohesive Soil

Container no. . 33| 43| 60 Table.6 Results of Atterberg Limit Test
Wt. of container + wet soil, 2330 26.30| 22 50
. (am) - 74.3| 28.81| 45.49] 6.71
W1. of container + dry soil, 18.90! 21.30! 18.40 . . . .
W (gm)
Wt. of container, W(gm) 8.20| 9.20| 8.50
Wt. of water, W - W, (gm) | 4.40| 5.00] 4.10 Table.7 Results of Free Swell Test
Wt. of dry soil, W, - W, (gm) | 10.70| 12.10| 9.90 V
Water contentp (%) 41.12| 41.32| 41.41 Sail Vw | Vi | FSR=—*
Mean water content, Vi
%) 41.28 _
® (% Cohesivel 22 | 12|  1.83
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Fig 3. Compaction Curve for Cohesive Soill
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Fig 4. Result for Triaxial Curve

Table9. Physical and Mechanical Properties of

Studied Soil
Sr No. Property VEIES
Grain size distribution
(& Gravel (%) -
1 (b)  Sand (%) 55
(c) Clay (%) 62
(d)y Silt (%) 32.5
2 Specific gravity 2.71
Consistency limits
Liquid limit (%) 74.3
3 Plastic limit (%) 28.81
Plasticity index (%) 45.49
Shrinkage limit (%) 6.71
4 Free swell
Free swell ratio 1.83
Standard proctor compaction test
5 OMC (%) 20.8
Max dry density (Ib/f) 90.5
Triaxial Test
6 ¢ (kg/cnd) 0.89
¢ (degree) 19
7 CBR value (%) 15

V. EXPERIMENTAL
EFFECT OF LIME
The consistency limits, compaction characteristics,

INVESTIGATION ON

Table 8. Results of %BI\/TCTeSt for Cohesive Soil at rigxial test and CBR values of the lime treated

Dial gauge .
Penetrat SREmE reading SEEel{(EET] | 2
e rd load R
ion (in) : To Botto To Botto
(psi) (%)
p m p m
0.025 24| 14
0.050 34| 16
0.075 2] 22
0100 | 1000 | 49 26 169 104 | 15
0.150 56/ 30
0200 | 1500 | 60 34 204 136 13'5
0.300 65| 39
0.400 68| 43
0.500 71| 46

Engineering properties of natural soils are

Summarized in Table9.

cohesive soil are determined. 4%, 6% and 8% of lime
is considered for investigation.

A. Consistency Limit

Fig. 5 shows the variation of consistency limitghwi
lime content. It decreases the liquid limit and
increases the plastic limit of cohesive soil reaglin

a decrease in plasticity index. The plasticity de
decreases from about 45% to 8% for lime contents
varying from O to 8%. The consistency limits with
various lime percent are shown in Table.10.

Table.10 Consistency Limits

0% 4% 6% 8%

Lime Lime Lime Lime
LL 74.3 68.18 59.4| 52.08
PL 28.81 39.42 | 42.78 44
Pl 45.49 28.76 | 16.6) 8.08

@ IJTSRD | Available Online @ www.ijtsrd.com plMme — 2 | Issue —5 | Jul-Aug 2018

Page: 1760



International Journal of Trend in Scientific Resdaand Development (IJTSRD) ISSN: 2456-6470

80 C. Triaxial Test
60 0% Table.12 shows the value of cohesion and angle of
internal friction of cohesive soil with and without

40 - 4% . :
20 - " lime. The percentage of lime from 4 to 6%, the ealu
o 4 6% of cohesion is decreased. It is increased nearbyitab
, \ %) SL(o m8% the value of natural soil at 8% of lime contenteTh
L&) PL(6) PLOG) SL %) maximum value of angle of internal frictiom is
Fig5. Consistency Limits found at 4% of lime, after that its value decreasgé

increasing percent dosage of lime.

B. Compaction Characteristics

Fig. 6 and 7 show the comparison of compaction Table.12 Results of Triaxial Test Comparison

characteristic untreated and lime treated cohesile 0% Lime | 0.89
It can be observed that, the maximum dry density is c(kg/cnf) 4% Lime | 0.59
increases when the lime is added. But the incremse 6% Lime | 0.62
percentage of lime, maximum dry density goes on 8% Lime| 0.83
decreasing. The more the percent dosage of linee, th 0% Lime| 10°
higher the OMC, the maximum OMC is found at 6% 4% Lime| 21°
of lime, and at 8%, the OMC is decreased. (@degree) 6% Lime| 20°

8% Lime| 13

Table.11 Results of Compaction Test Comparison

O CAE S D, California Bearing Ratio (C. B. R)
Sl e R EIET Fig. 8 shows the variation of CBR values with and

Optimum moisture 208 | 222 245 = | without lime. CBR test results comparisons are also
content (%) shown in Table.13. The CBR samples are treated with
Maximumdry | gyl gac| g32| g5 4 6 and 8% of lime are tested under unsoaked
density(Ib/ft) condition. The value of CBR increase, the lime
content increase. According to Table.3, CBR samples
£ 25 - are treated with 4% of lime, the general rating is
£ 24.5 changed fair to good condition. At 8% of lime, the
o eneral rating is very good.
e 23 23 J ng eeedN
2 22,5 _
a8 22 1 Table.13 CBR Test Results Comparison
E 21 - 20.8 Samples CBRvalue General rating
£ 20 : : . 0% Lime| 15.00 Fair
5 0 5 " 4 4% L?me 37.60 Good
_ 6% Lime| 44.00 Good
Lime content (%) 8% Lime| 58.80 Very Good
Fig6. Variation in Optimum Moisture Content Treated
with Lime 70
94 60
2 6 50
c 93 3.2 40
2 o 92.5
ST 30 = CBR
Es 91 o0 20
N—r . 0 |
g 90 - . ; . 10 :.
< 0 2 4 6 i ' ' '
. 0% Lime 4% Lime 6% Lime 8% Lime
Lime (%)

Fig8. CBR values

Fig7. Variation in Maximum Dry Density Treated
with Lime
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V. CONCLUSIONS

This research deals with the effect of lime

engineering properties of cohesive soil. In thigdgt
to identify and classify the studied soil, physi
property tests are firstly carried out. Soil samgl
taken from the depth of 3ft. It is used foe water
content determination, specific gravity, grain ¢
analysis, Atterberg limitsfree swell test, compactic
characteristics, triaxial and CBR test. Accordimt
the test results, the natural soil can be conclubat
it has 62% of clay, 32.5% dfilt, 5.5% of sand an
0% of gravel. And then, the studied soil has spe
gravity of 2.71, free swell ratio of 1.83, liquishit of
74.3%, plastic limit of 28.81%, plasticity index

45.49%,Shrinkage limit of 6.71%, cohesion of O.
kg/cnf, angle of internal friction olC° and CBR of
15. According to Table.1 and 2, the studied so
inorganic soil and the degree of expansion
moderate. The general rating of studied soil is
such as shown in Table.Bo know the effect of lim
on ermineering properties of cohesive s
consistency limit, compaction characteristics,xiaé
and CBR test are performed. Lime contents

selected as 4%, 6% and 8% of lime by weigh
natural soil. From the result of consistency liniit

can be obseed that decrease in liquid limit a
plasticity index with an increase of lime contel
When the lime contents are increased, the optii
moisture content and maximum dry density is slig
increased. From the triaxial test results, the r
percentage folime, the cohesion is increased but
angle of internal friction is decreased. Not orthe
CBR value but also the general rating is incre:
when the dosage of lime increas
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