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HEM < arell gt 3 faafed agm S 7+ &1 w9 # frar wR we@yut A # gRads gelRia
F 8, I8 drell Mgl (Black cotton soil) & wY 3 ST ST 8 | Blell HUN AEl & B iR
Ride &1 AIER TTetary] iR ARl aRacHl & gRa wifad 89 & HReT 81T & | dlell B A,
U @ U H M TR R 2 | 3 AT A1 # gRac UefRid wrcll 7 | T8 Bt 6a § 5 wrelt
g # dAreARamTge TMe B & @for wfiel 81 | 39 3egg d AHdR W f[agdiaxe & forg
IUANT fHY S aTel faS7el & §—ARI (E-wires) ST SUART BT 7127 7 | Ffeh dfell Uifiel= wsa”
IR fawh &, FeaRor TR 2 SR $HH 9o Ol d1ad © | I8 Mgl & Gaelaxyl & fofg Jad 31
ST B S drell Rigfes Qi § 9 Us & | SR—o 2eiexol 3R SAEfTHThRor gadl S
R8T &, 3—dR $T ITINT 41 I T8 ¥ 9¢ 271 2 3R Ig o< 9 famfed =21 enn 2 | safe, 59
o H UTdpfcies 4 A (Natural water content), TRl | (Liquid Limit), TTRed AT (Plastic
Limit), faf¥re 7o (Specific gravity), ATARA—THASIEI (OMC-MDD) 3R ISR (California
Bearing ratio) o1 faf=1 udieror smepfcres T R @] fhy 1Y 8 3IR R repfres drell dury el
3R $—ARI & AT W A= wieror fby MU € | f5H Brell durd A & g9 I 5%, 7% 3R
9% $—dR folg Y | el rcAd faeeryor uRommT iR ==t # fdar 1m 2 |
Abstract

Fine-grained soils or decomposed rocks that exhibit significant volume changes on variations in
moisture content are known as expansive soils. The behavior of swelling and shrinking of black
cotton soil occurs due to immediately impacted by climatic and seasonal changes. Black cotton soil
exhibits change in volume approximately 2 to 3 times on coming in the contact with water. It is
quite probable that the expansive soils include clay minerals known as montmorillonite. In this
study, the electric wires are typically utilized for electrification are used. Since polypropylene fiber
is non-toxic, resistant to corrosion and has a high tensile strength, it is one of the most often used
synthetic materials for soil reinforcement. As the urbanization and modernization is increasing day
by day, the use of E-wires are also increasing in similar manner and it does not decompose easily.
Hence, in this research the various tests like natural moisture content, liquid limit, plastic limit,
specific gravity, OMC-MDD and CBR are applied to natural soil and then various tests applied on
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the combination of natural black cotton soil and
E-wires like 5%, 7% and 9% of E-wires by
weight of black cotton soil. The comparison has

been carried out in the results and discussion.

¥ ek : Pleil AT, Dol et 1 ReRieR,
SR, 3UARA, THSIS, Bferpif-ar drafe
T, TR AT, iR AT

Keywords : Black cotton soil, Stabilization of
expansive soil, E-wires, optimum moisture
content, maximum dry density, California
Bearing Ratio, liquid limit, plastic limit
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& forg 198, iR A a1 el gt R 3
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BH AN IR e gor drell 401 arfl &
QU BT ABIAAT H gl = I STa PRA Dbl

aeaegehdl Ual @R &1 & b wafaror B o
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2| ORd & 99T §—dR 980 SUART wifed
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ST 2, fOrad T|M g @ ok Ual B & |
gl S HeN H §—dRR HAR B AT ol
A 93 W | I§ AGAM Il T fH
R @1 &% B 10 A1 H IAA BT ST B
SADBT HIROT ST H Aol | gfg, TEqHRT,
AT Al 3R Sirae el H gaera
2 o SR 98 MM R Ge—da- bel
RET |

arfeca e

Bl HUT ST BT iR 31fts ReR g9+
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fo faegaiadar smaTRa f$Sred, srgdma
vfcifehan, e ugld, ST fagervor 3R gy
& e ReRIaxvT &l HRad a3 & forg
P YGHRIT Tb-ild BT Al IR X@T TAT |

[7]

JEIgeelTE @ IR dlell fAcel &I ReR
H & oy o3 Jmfdne uerd Suerer € |
S BT AT BT NP ®U F AEID B |
=1 Riforar, Awe Ahie, TS U, PIOR &I,
el FAE), IR B eliT TS SUTe € S
qIRET & IR © | fad g & Reriaor
B Th-Iht R W Tt B TE 7 [5]

A BRI BT Seed = NRITS @1
SRR &R & FAedl & @l AT G
wiRed A8 &1 gord B FEfa o g
ATl W SSMIey | Yoid Wi&v axd
JATRTSTd TRV AHA 31U | ATT—AT
IRERTE BT A H TS AN T—37eTT Bl
T & fSEfie qe @ a1r o § a
g | €T uep BfST Higel ueror B yHTaierdr
oI gie 31| [8]

9 U ¥ I RIS disha )
B ol AT BT HH IR B forg RS @
S BT TE B SR gHD Jor T I Rerdfiaor
fafy & @1 1€ 7| 9 9 deeEe s R e
3MSHIER JYFRT BT ISYANT s Gor AR
e & wifa—wifa Swifaa werr f6g 17 9
52 fisror & qRa 918 Siae fHar a1 o |

U @ ATF 3 QT Bl Geh i Bl AR
S @ 9% S WEAT d A T W
URIETOT QTERTAT 1T | 3T URIeToT el Hems
@ A1 3R IFS [G77 F & ReRigpa Al IR
g g ufleror < *fiel e @1 G |9a &Y
s | g ReriaRor wRievr & Aol | uar
FAT o MAT AETH Yd—deHIge B o
&A1 Pl BH PR ol © | 39 THR A I8 A0
I TAREIST arell TAET &1 ol &aT &l

PHH R P oI IR THh1h & ©F H BMH BN
AhdT & | gt o f e o, g @
SYAR 98 YT AT | [9]

S 3T BT Ieed fawga gRRerfcr #
gl @1 For BT HH B H Ui @ ;A Dbl
UHTIHTRAT BT MMBHAT BT & | ST TR uderor
3R ATt fAET # 37ewT g 3R Rid HIsaR &
gfgeiret A3 1%, 3%, 9%, 31 18% A 2|

el & fa g | P o o s
Afhd I eMfAe fhy S 3 A9 g
wU W FHH 8 S | R WA 18% W Fa™
31t gTaRiierar fa@rs, S9a a1e S B
IR D 1 I BISaR AATHR AThel
fpar | = goR & ®wIgeR §aoH |
Fay Rerar # gur f&ar| e frgr =1 #ref
A & JeaR v fhar| fspd, amra sk
gvTaeieral WR el fear T &k fAE @
o @ Rl FHEM & wY 9 4l & =0
B gafaRer fa=ar o | faar fasar T [10]

fa= 2 - g Rerar & wra

el Pt Swrfeddia Bl & Sarevoil
#9 w21 A g Rifde aiftansit & forg
THRITY Wl Hell & | A= 3iR ey w9 |
J—TTbiIe] AT & foIg I O & &
BHROT ITH WIUT AN BT JHaTT ggand
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2 | TP I¢ ISl | ToR DI D] &,
<IN, |Heur, gA18 g, WIS dld, de) dd
IR e B sHE AR A @ forg
fafr=r 7@ ugfedl R & TS €| smaad
gRad & FHRIT 3R GAIR & GRel &
fore oy o= FRmet oiR ARl W fRaR
| g9t wRar g 1[11]

JIUT W 3R ST HIIY A AU HBIgaR

2.9 @) dINY 9 adaT

e el BT Ase | UhH fBar T
3R At e # g 7Y SR gar § g
% forg Hamm AT g1 s9e 9% ded
@ forw g1 & T @1 Sl 8 | 39 91
g & qadied oI BT UaT T ST § 3R
R S—arR} @1 fAsor fhar Sar ¥ s—ari
®! gl # e @ forg f=faRad ==ol &1

I BT SYART B ST RERIBROT UR 31T

Tel] Rl BNTT— fAE] & THAT DT A+ Hidex

B IR [T ITD HLTAT BT = SeY
Y—qbTeb] IIANT H 3TURTE BIgaR AT
& SUINT B @ BIAT AR QT SAIT—3TelT
gl & T R I Haxeil GIEv (Shear
strength test) M1 (Y FUST ULeToT
(unconfined compression test) ®R® SISA)
g1 (unsaturated soil) @I Ha=-l TTHA U
NIRRT UleAHUTS el HIgeR & UHTal T HRIIh
BRAT © | U1 YROTAT B AT &1 T 3 B
S § SR ANyl gfedlor & g o
TR g AT IS G B g d & W H
BTSIR GGeIbR0T DI ISUATRIAT AR FHTaeirerd
@ IR ¥ fospd Narer S B 1 [12]

1. 3ruf¥rse ugref

gl &1 ggeraeR [ISell & aRi gRT
far = 8 S wad A1 B0 o e &
ferciiaxvr & a7g o= Iufdre ugref ¥ | s
BB T I 9] Y § —
arferdt 1 : SuAT § fore ¢ §—art &

oy
o HAT
TEe, STgHC 2:1
(ciaTs / =aT) '
BIREREC IS 1.6 mm
RIS RBSCIE] 3.32 mm
fafirse Jocg 2.51
e gord 1200 kg/m’

HEA WIEA0l & TR I Fafed A

3MTFRAY, TSI W Agfad far S 2 |

o TTHM T H BIZIR GGeldR0 B
fore @rell et & a9 &1 0%, 5%,
7%, 3R 9% wfcrerd feram wam § |

o T B TART H IR BIGIR BT SYAN
&l T Srar © ar ga1 | @ arell
g o1 urlt @ A= B A e
ST ® o gl @) ot R iR
BT B

o AT ISR FISIBRU BT ITINT febar
SITAT & @1 BISER & 319+Ts T3 ATTHT
Bl Ugd BT A BIC-BIC RO H gaT
H garg s e § A T o, I8
JFAREd PR gu b al wrgar sreel
e | i3 8 Ty, aIfd vh @naiRe
®Y A AR Ao U 8@ eik R
JMITIHATTAR T STelT 1377 |
difer®T 2 : STAT A fIU 10 §—arRl &1
S EINE
T SEISE
BCS + 0% E-wires | @Teil el 9 —aR 0%
BCS + 5% E-wires | ®rell el @ §—aR 5%

BCS + 7% E-wires | ®lell el 9 §—aR 7%
BCS + 9% E-wires | ®lell fieel 9 3—aR 9%

gd # ol SR A # AT T Sl IS UHTeT, ISSN @ 1549-523-X, T%: 23, 3& 3, Fele—RAawR 2025 17



Formerly UGC-CARE Listed Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 23, Issue 3, Jul.-Sep. 2025

3. ®rell figdl wr A= wdiegor

darferat 3 : yTefae drell friedl A fa=r
$—aR @ fasor & fey Tv whaey @

diferat 5 : UTHpfad drell e 4 @ik
$—aR @ fasor & fey Tv whaey @

gRoTH
9 AEAT % | MDD
T (OMO) (gm/cc)
BCS + 0% E-wires 13.75 1.80
BCS + 5% E-wires 11.70 1.83
BCS + 7% E-wires 10.90 1.87
BCS + 9% E-wires 10.20 1.89

R
oIeToT qRemH
qTpicies =4I 10%
(Natural water content)
et 42%
(Liquid Limit)
R 29%
(Plastic Limit)
Skd 10%
(Plasticity Index)
J 2.351
(Specific Gravity) )

4. 3rcl fcdl & 1 §—aR R A=
geror

®. JexEd T

5%, 7% 3R 9% I—aR BT e & e
TR IRl T AT 9.75%, 24.39% 3R 39.02%
B B ol 2 |
qarferdr 4 - Urpfas arell el # &R
$—dR @ fisor & fey ¢ e @

g
R A%
M (25 9% & 3rgHY)
BCS + 0% E-wires 41
BCS + 5% E-wires 37
BCS + 7% E-wires 31
BCS + 9% E-wires 25

. g gd&Ior

5%, 7% AR 9% Sire R el BT TSI,
gl & ao[ & ITAR S—aRR HHT 1.83
gm/cc, 1.87 gm/cc 3R 1.89 gm/cc TTAT ST
2 3R Hdfd SNUA=ll HHel 11.7%, 10.90%
3R 10.20% AT ST & |

. California Bearing Ratio Test
GIELEIN)

5%, 7% 3R 9% S—aR &I g # e
R ST o ¥R AR (Soaked CBR) A
PHHI: 12.5%, 107.2% 3IR 151.1% & ST 2 |

arfereT 6 - UTefae @rell ficdl # aix
3—dR @& A1 & fHu v e @

gfRer
IERIR % | HIERIR %
AT R5mm® | GmmD
3TF) 3rg%H)
BCS+0 % E-wires 4.96 3.69
BCS+5 % E-wires 5.58 4.92
BCS+7 % E-wires 10.27 9.80
BCS+9 % E-wires 12.49 10.39

fersm

A IR eI A Sedlw g 8
& S—anR SUfdre w1l e & ReriwmRor #
HEe@yul ARM & @ 2| 5%, 7% 3R 9%
$—dR BT Preil AL 7 A R 3R wifg—ifar
AT U T | TR @ qRom @ SR W
TE Ul gl fh SR—oT $—aR &1 AT 98T
MY IH—a¥ Blell A AdRIIS g YHTd!
9eaTd fa@e ol | S8 3—dRI & 3R] ®f
W ST fhg O # Agg fAerfY 3iR gafeaRo
A1 YT BN | 991 DT | 31 Wpiad e &
g A 8M W —aRi 7wt gRomm
femy €| arfecy &1 e # Y uydr gerdr ®
% §—anR e | fied) gge e 2|
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SUERG 3R srgueRa gt & aiRomal & germ

gt STAIRT IR U= et & uRvIHT &1 el & ARIH ¥ FHe7T 101 2 | o avet
AT, MR, TSI 9 AGeR & gRemHl BT Widfad Hedl | gon faar T g |

& B & "eg 7 ava @ & gaa & SyAig A squaia B &1 s @1 gan

i I Natural Soll
B Natural Soil + E-Wires
- 11,7
10.8
= I 102
=
FE. I
5 7 ]

HNatural soll 5 7 9 Natural soll
% of admixture mixed soil % of admixture mixed in soil

Liquid Limit (%)

A S
£
H
4
__§ s
(]

Moisture content (%)
= = @ 2 n‘a B

. IUEIG A FqUAG A1 & TS @1 gaer H. SUEING JY Fudiig il @ ST deq &1 gadr

14

B Matural Sail % CBR at 2.5 mm panetration
2.0 B Matural Soil + E-Wires 7 % CBR at 5.0 mm penetration
187 189 124
i e o e
iy 104
g T
E 16 Eadipil|
L] a 89
% 1.4 g7
5 2 o
a B 5]
L)
g 124 4]
34
1.0 24
1]
0.8 - [
Natural soil 5 7 9 Hatural soll 5 7
% of admixture mixed in soil % of admixture mixed in soil

TFAE eI faaiRa g & ReidRor § §—ARI &1 SUINT A & oIy v ywrd) fafy &
WU H B PR FDdl © | Iy §—ARI & JT—3TeT R & AT Uipfad Mgl W) fHy Ty
ToeToN O ST B |
o YUEITH FHIHROT 71 Ui g &l 7o wnRefidt (01) &1 Fefe Mgl & wu #
Fiffqa faar 2 |

o URUH ¥ YT =erdl & b §—aRI 7 g FET &1 arehd fARIvdmeil 3R o Fa8R Bl
JER g9 # Agaqul AT g 2|

o IR B S W UIGHfad A & del A1 &F 8 Sl 2 |

o TH—O fISTell & ORI &1 AfIerd 9edr B, UIplad FEl Bl NTHRA HH B & 12l
SIS 96 Sl 2 |
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o SN IR FETT AUGS! O HFB BRI BT THI S A1 ITATRG e & AR q-eror
ERT AT g AThd R PIB] JHTG TSl & 3R A1 & S & SR 5 &9 H @1 ST
EUEY

o IT U AT B b A & ey §—ARI & A & forg arha Uil H S1fdehdd JuR gai
2 | 399 deddl SR peury fFEil M1 7 fawga fEl & i § gur & fog sieiffie ok
ERE] PAR BT IFIIANT Wio H 7ag Al 81 S—ari d B & q—adb-iid! JguanT 4
SUART BT e FATGT 8, I fefor aRAeIel W Wy &R U s9m @1 U g
TP 2 |

o 3 T ReRIHROT &g Hfd—Hifd TR o U g&Tll T YANT H <RI S Aeball & IR
Solfdgd AR e e d 3ielfe SURre 8 & |1 &1 Jal ReRiaRvr § 3/eq qfHaT
RRICIEY

| 3R GRIB & I & ITATT 59 UG B GAaeiedr I FARET B arel b

PHRD W T O 07 3R TR, eR BT o, o= URd B1 HICTE, Fo= YA, IIaraRol, STof
arg uRRerfoat anfe €1 [13]

g U d ygad U wesl @1 guEeie §d wwmad

Alphabetically sorted JoiHATeT A fadl
terminology in English HEACK]
Fine grained soil IRI$ S drell e
Soil stabilization a1 RerieRor
Liquid limit Rl AT
Expansive soil [ESEREEE
Optimum Moisture Content IEAH THI HEAT
Maximum Dry Density AT Ih T

NE]
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