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lkjka’k

eghu nkus okyh feêh ;k fo?kfVr pêkusa tks ueh dh ek=k esa fHkUurk ij egRoiw.kZ ek=k esa ifjorZu çnf’kZr
djrh gSa] mUgsa dkyh feêh (Black cotton soil) ds :i esa tkuk tkrk gSA dkyh dikl feêh ds Qwyus vkSj

fldqM+us dk O;ogkj tyok;q vkSj ekSleh ifjorZuksa ds rqjar çHkkfor gksus ds dkj.k gksrk gSA dkyh dikl feêh,
ikuh ds laidZ esa vkus ij yxHkx 2 ls 3 xquk ek=k esa ifjorZu çnf’kZr djrh gSA ;g dkQh laHko gS fd dkyh
feêh esa e‚UVeksfjyksukbV uked feêh ds [kfut 'kkfey gksaA bl vè;;u esa vkerkSj ij fo|qrhdj.k ds fy,
mi;ksx fd, tkus okys fctyh ds bZ&rkjksa (E-wires) dk mi;ksx fd;k x;k gSA pwafd i‚yh izkWfiyhu Qkbcj
xSj fo"kkä gS] la{kkj.k çfrjksèkh gS vkSj blesa mPp rU;rk rkdr gSA ;g feêh ds lq–<hdj.k ds fy, lcls vfèkd
bLrseky dh tkus okyh flaFksfVd lkefxz;ksa esa ls ,d gSA tSls&tSls 'kgjhdj.k vkSj vkèkqfudhdj.k c<+rk tk
jgk gS] bZ&rkj dk mi;ksx Hkh mlh rjg ls c<+ jgk gS vkSj ;g vklkuh ls fo?kfVr ugha gksrk gSA blfy,] bl
'kksèk esa çk—frd ueh lkexzh (Natural water content)] rjy lhek (Liquid Limit)] IykfLVd lhek (Plastic

Limit)] fof’k"V xq#Ro (Specific gravity)] vks,elh&,eMhMh (OMC-MDD) vkSj lhchvkj (California

Bearing ratio) tSls fofHkUu ijh{k.k çk—frd feêh ij ykxw fd, x, gSa vkSj fQj çk—frd dkyh dikl feêh
vkSj bZ&rkjksa ds la;kstu ij fofHkUu ijh{k.k fd, x, gSaA ftlesa dkyh dikl feêh ds otu ls 5%] 7% vkSj
9% bZ&rkj fy, x,A rqyukRed fo'ys"k.k ifj.kkeksa vkSj ppkZ esa fd;k x;k gSA

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.

Ekq[; 'kCn % dkyh feV~Vh] dkyh feV~Vh dk fLFkjhdj.k]
bZ&rkj] vks,elh] ,eMhMh] dSfyQkWfuZ;k ch;fjax
vuqikr] rjy lhek] IykfLVd lhek

Keywords : Black cotton soil, Stabilization of
expansive soil, E-wires, optimum moisture
content, maximum dry density, California
Bearing Ratio, liquid limit, plastic limit

Ikfjp;

flfoy bathfu;j dks fofHkUu çdkj dh feêh
tSls detksj feêh] etcwr] uje vkSj dBksj feêh esa
fuekZ.k dk;Z djuk iM+rk gSA [1] ,d flfoy bathfu;j
ds fy, uje] detksj feêh ;k <hyh feêh ij dksbZ
lajpuk cukuk cgqr eqf’dy gksrk gSA blfy, Hkkj
ogu {kerk c<+kus vkSj feêh dks etcwr djuk okaNuh;
gS] bls feêh fLFkjhdj.k (Soil Stabilization) uked
rduhd }kjk çkIr fd;k tk ldrk gSA ;g feêh
dh drjuh rkdr (Shear Strength) dks c<+krk gS
vkSj feêh dh fldqM+u (Shrinkage)] lwtu
(Swelling) ds xq.kksa dks fu;af=r djrk gS] ftlls
rkdr esa lqèkkj gksrk gSA [2]

Hkkjr esa vke rkSj ij foLr̀r feêh dks dkyh
dikl feêh dgk tkrk gS vkSj ;g Hkkjr ds dqy
Hkwfe {ks= dk yxHkx 20% ikbZ tkrh gSA [3] vkSlru
;g x.kuk dh tkrh gS fd Hkkjr us yxHkx ik¡posa
{ks= dks foLr`r feêh ls <d fn;kA [4] ,slh feêh
dks fLFkj djus ds fy, dbZ rjhds 'kkfey gSa tSls
fd jklk;fud] ;kaf=d] pwuk tksM+uk] jsr dq’ku]
,dtqV xSj lwtu] lh,u,l ijr] feêh çfrLFkkiu
vkSj FkeZy fLFkjhdj.k vkfn [5]A bu lHkh rjhdksa esa
ls ugj vLrj ds vkèkkj esa ,dtqV xSj lwtu okyh
feêh lcls vPNh rduhd gSA

Hkou fuekZ.k m|ksx esa i;kZoj.k ds vuqdwy]
de ykxr vkSj gYds otu okyh fuekZ.k lkexzh ds
mi;ksx dh yksdfç;rk esa of̀) us ;g tkap djus dh

vko’;drk iSnk dj nh gS fd i;kZoj.k dks ykHk
igqapkus ds lkFk&lkFk ekudksa esa iqf"V dh xbZ lkexzh
dh vko’;drk dks cuk, j[krs gq, e`nk fLFkjhdj.k
dSls çkIr fd;k tk ldrk gSA [6]

fp= 1 % vif'k"V bZ&rkj

bZ&rkj gj çdkj ds fuekZ.k esa fnu&çfrfnu
c<+rh gqbZ mi;ksxh vkSj yksdfç; lkexzh esa ls ,d
gSA t:jr ds le; bZ&rkj cgqr mi;ksxh lkfcr
gksrk gS ysfdu mi;ksx ds ckn bls ;wa gh Qsad fn;k
tkrk gS] ftlls reke rjg ds [krjs iSnk gksrs gSaA
blfy, Bksl dpjs esa bZ&ok;j dpjs dh ek=k rsth
ls c<+ jgh gSA ;g vuqeku yxk;k x;k gS fd
foLrkj dh nj gj 10 lky esa nksxquh gks tkrh gSA
bldk dkj.k tula[;k esa rsth ls o`f)] 'kgjhdj.k]
fodklkRed xfrfofèk;k¡ vkSj thou 'kSyh esa cnyko
gS ftlds dkj.k cM+s iSekus ij dwM+k&dpjk QSy
jgk gSA

lkfgR; leh{kk

dkyh dikl feêh dks vkSj vfèkd fLFkj cukus
ds ç;kl esa fuekZ.k mís’;ksa gsrq bls fLFkj djus ds
fy, dbZ lkefxz;ksa vkSj rduhdksa dk mi;ksx fd;k
x;k gSA feêh ds bathfu;fjax xq.kksa dks csgrj cukus
ds fy, ekbØksLVªDpjy baVjSD’ku] jlk;fud çfØ;k]
vkfFkZd fufgrkFkZ] uSuksVsDuksy‚th vuqç;ksx o vif’k"V
dk iqu% mi;ksx vkSj fLFkjrk ij dk;Z fd;k tkrk
gSA O;kid eǹk fLFkjhdj.k ds #>kuksa dks rhu
Jsf.k;ksa vFkkZr~ Hkw&i;kZoj.kh;] ekudhdj.k vkSj
vuqdwyu eqís ds lkFk çLrqr fd;k x;k gSA iwokZuqekfur
e‚Mfyax vkSj vUos"k.k fofèk;ksa tSlh rduhdsa tSls
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fd fo'oluh;rk vkèkkfjr fMt+kbu] vuqdwyu
çfrfØ;k] lrg i)fr] vk;keh fo’ys"k.k vkSj feêh
ds O;kid fLFkjhdj.k dks lqfuf’pr djus ds fy,
—f=e cqf)eÙkk rduhd dk Hkh çLrko j[kk x;kA
[7]

oghnqYykg ds vuqlkj dkyh feV~Vh dks fLFkj
djus ds fy, dbZ vif’k"V inkFkZ miyC/k gSaA fpduh
feêh dks etcwr djuk vkfFkZd :i ls ykHknk;d gSA
uSuks flfydk] lQsn lhesaV] ¶ykbZ ,s’k] d‚ij LySx]
yky feêh] CykLV QusZl LySx bR;kfn miyC/k gSa tks
i;kZoj.k ds vuqdwy gSaA fpduh feêh ds fLFkjhdj.k
dh rduhdksa ij Hkh ppkZ dh xbZ gSA [5]

orZeku dk;Z dk mís’; rU; ft;ksfxzM dk
mi;ksx djus dh O;ogk;Zrk dh [kkst djuk o
IykfLVd feêh dh lwtu dks fu;af=r djuk gSA
feV~Vh ij vksMksehVj ls lwtu ijh{k.k djds
vk’kktud ifj.kke lkeus vk,A vyx&vyx
IykfLVflVh dh feêh esa ,EcsMsM vyx&vyx dBksjrk
ewY;ksa ds ft;ksfxzM c<+us ds lkFk lwtu esa deh
vkbZA ogha ,d QqfVax e‚My ijh{k.k dh çHkko’khyrk
dh iqf"V dhA [8]

bl v/;;u esa mPp IykfLVflVh lfØ; feêh
dh lwtu {kerk dks de djus ds fy, feêh dh
tkap dh xbZ gS vkSj bldh rqyuk pwuk fLFkjhdj.k
fof/k ls dh xbZ gSA jsr o csaVksukbV feJ.k ij ,d
vksMksehVj midj.k dk mi;ksx djds lwtu vkSj
fldqM+u ds Hkkafr&Hkkafr laHkkfor ijh{k.k fd, x, Fks
ftUgsa feJ.k ds rqjar ckn d‚EiSDV fd;k x;k FkkA

ikuh ds lkFk 3 fnu dh eqä lwtu dh vuqefr
nsus ds ckn mlh lajpuk ds fofHkUu uewuksa ij
ijh{k.k nksgjk;k x;kA vfrfjä ijh{k.k xhys la?kuu
ds lkFk vkSj mlds fcuk pwus ds fLFkjh—r uewuksa ij
fd, x, ijh{k.k ls xhys la?kuu dh rqyuk laHko gks
ikbZA pwuk fLFkjhdj.k ijh{k.k ds urhtksa ls irk
pyk fd xhyk la?kuu jsr&csaVksukbV dh lwtu
{kerk dks de dj nsrk gSA bl izdkj ls ;g feJ.k
mPp IykfLVflVh okyh feêh dh lwtu {kerk dks

de djus ds fy, csgrj rduhd ds :i esa dke dj
ldrk gSA gkyk¡fd tSlk fd visf{kr Fkk] pwus dk
mipkj csgrj ik;k x;kA [9]

bl v/;;u dk mís’; foLr`r ifjfLFkfr;ksa esa
feêh dh lwtu dks de djus esa ikS/kksa ds js’kksa dh
çHkkodkfjrk dk vkdyu djuk gSA feêh ij ijh{k.k
vkSj ekyZ feêh esa vYQk twV vkSj flly Qkbcj dh
o`f)’khy ek=k 1%] 3%] 9%] vkSj 18% 'kkfey gSA

js’kksa ds fcuk feêh esa dkQh lwtu vk xbZ
ysfdu muds 'kkfey fd, tkus ls leL;k çHkkoh
:i ls de gks xbZA flly js’ks us 18% ij lcls
vf/kd çHkko’khyrk fn[kkbZ] mlds ckn twV Qkbcj
vkSj mlds ckn vYQk Qkbcj feykdj vkdyu
fd;k x;kA fofHkUu izdkj ds Qkbcj la;kstu us
lexz fLFkjrk esa lq/kkj fd;kA fpduh feêh us ekyZ
feêh ls csgrj çn’kZu fd;kA fu"d"kZ] ykxr vkSj
çHkko’khyrk ij çdk’k fn;k x;k vkSj feêh dh
lwtu ds f[kykQ lek/kku ds :i esa ikS/kksa ds js’kksa
dh i;kZoj.k fe=rk ij Hkh fopkj fd;k x;kA [10]

fp= 2 % feÍh fLFkjrk ds Qk;ns

foLr`r feêh m".kdfVca/kh; feêh ds mnkgj.kksa
esa ls ,d gSA ;s feêh flfoy vfHk;arkvksa ds fy,
leL;k,¡ [kM+h djrh gSaA lkekU; vkSj fo’ks"k :i ls
Hkw&rduhdh vfHk;arkvksa ds fy, os viuh {kerk ds
dkj.k muesa LFkkfir lajpukvksa dks uqdlku igqapkrs
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gSaA D;ksafd cM+s cnykoksa ls xqtjus dh mudh {kerk]
flfoy bathfu;fjax lajpuk,a tSls uhao] fjVsfuax
nhokjsa] QqVikFk] gokbZ vìs] lkbM o‚d] ugj ry
vkSj ykbfuax dks bldk çfrdkj djus ds fy,
fofHkUu uohu i)fr;k¡ rS;kj dh xbZ gSaA vk;ru
ifjorZu dh leL;k vkSj lajpukvksa dh lqj{kk ds
fy, 'kks/k i= leL;kvksa vkSj lek/kkuksa ij foLrkj
ls ppkZ djrk gSA [11]

viZ.k lsu vkSj _"kHk d’;i us vif’k"V Qkbcj
lkexzh dk mi;ksx djds feêh fLFkjhdj.k ij viuk
dke çLrqr fd;kA muds vè;;u dk eq[; mís’;
Hkw&rduhdh vuqç;ksxksa esa vif’k"V Qkbcj lkexzh
ds mi;ksx dh tkap djuk vkSj nks vyx&vyx
feêh ds uewuksa ij çR;{k drjuh ijh{k.k (Shear

strength test) vk Sj viq"V laihM+u ijh{k.k
(unconfined compression test) djds vlar`Ir
feêh (unsaturated soil) dh drjuh rkdr ij
vif’k"V i‚yhçksikbyhu Qkbcj ds çHkkoksa dk ewY;kadu
djuk gSA çkIr ifj.kkeksa dh rqyuk nks uewuksa ls dh
tkrh gS vkSj ykxr çHkkoh –f"Vdks.k ds :i esa
xgjh uhao ;k csM+k uhao ds çfrLFkkiu ds :i esa
Qkbcj lq–<hdj.k dh mi;ksfxrk vkSj çHkko’khyrk
ds ckjs esa fu"d"kZ fudkys tkrs gSaA [12]

1. vif'k"V inkFkZ

feêh dk lq–<+hdj.k fctyh ds rkjksa }kjk
fd;k x;k gS tks Hkou ;k fdlh vU; lajpuk ds
fo|qrhdj.k ds ckn mRiUu vif’k"V inkFkZ gSaA ftlds
dqN xq.k uhps crk, x, gSa &

rkfydk 1 % mi;ksx esa fy, x, bZ&rkjksa ds
xq.k

Xkq.k Ekk=k 
igyw vuqikr 
¼yackbZ@O;kl½ 

2 : 1 

vkSlru O;kl 1.6 mm 

vkSlru yackbZ 3.32 mm 

fof’k"V xq#Ro  2.51 
;wfuV otu 1200 kg/m3 

2. lkexzh dh rS;kjh o rjhdk

çk—frd feêh dks lkbV ls ,d= fd;k x;k
vkSj feêh ç;ksx’kkyk esa ykbZ xbZ vkSj gok esa lq[kkus
ds fy, QSyk;k tkrk gSA blds ckn dkcZfud
inkFkksZa] eksVs d.kksa] ?kkl dh Vgfu;ksa vkfn dks NkaVus
ds fy, feêh dh LØhfuax dh tkrh gSA blds ckn
feêh ds lwpdkad xq.kksa dk irk yxk;k tkrk gS vkSj
fQj bZ&ok;jksa dk feJ.k fd;k tkrk gSA bZ&rkjksa
dks feêh esa feykus ds fy, fuEufyf[kr pj.kksa dk
ikyu djuk gksxk& feêh ds uewuksa dks ekud ç‚DVj
la?kuu ijh{k.kksa ds vuq:i muds lacafèkr vfèkdre
vks,elh] ,eMhMh ij ladqfpr fd;k tkrk gSA

 orZeku vè;;u esa Qkbcj lq–<hdj.k ds
fy, dkyh feV~Vh ds otu dk 0%] 5%]
7%] vkSj 9% çfr’kr fy;k x;k gSA

 uewuksa dh rS;kjh esa ;fn Qkbcj dk mi;ksx
ugha fd;k tkrk gS rks gok esa lw[kus okyh
feêh dks ikuh dh ek=k ds lkFk feyk;k
tkrk gS tks feêh dh vks,elh ij fuHkZj
djrk gSA

 ;fn Qkbcj lq–<hdj.k dk mi;ksx fd;k
tkrk gS rks Qkbcj dh viukbZ xbZ lkexzh
dks igys gkFk ls NksVs&NksVs pj.kksa esa gok
esa lq[kkbZ xbZ feêh esa feyk;k x;k Fkk] ;g
lqfuf’pr djrs gq, fd lHkh Qkbcj vPNh
rjg ls fefJr gks x,] rkfd ,d O;kogkfjd
:i ls le:i feJ.k çkIr gks vkSj fQj
vko’;drkuqlkj ikuh Mkyk x;kA

rkfydk 2 % mi;ksx esa fy, x, bZ&rkjksa dk
la;kstu

uewuk Lka;kstu 
BCS + 0% E-wires dkyh feV~Vh o bZ&rkj 0% 

BCS + 5% E-wires dkyh feV~Vh o bZ&rkj 5% 

BCS + 7% E-wires dkyh feV~Vh o bZ&rkj 7% 

BCS + 9% E-wires dkyh feV~Vh o bZ&rkj 9% 
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3. dkyh feV~Vh ij fofHkUu ijh{k.k

rkfydk 3 % izkÑfrd dkyh feV~Vh esa fcuk
bZ&rkj ds feJ.k ds fd, x, ijh{k.kksa ds

ifj.kke

Ikjh{k.k Ikfj.kke 
IkzkÑfrd ueh  

(Natural water content) 
10% 

Rkjy lhek  
(Liquid Limit) 

42% 

IykfLVd lhek  
(Plastic Limit) 

29% 

IykfLVflVh lwpdkad  
(Plasticity Index) 

10% 

fof’k"V xq#Rokd"kZ.k  
(Specific Gravity) 

2.351 

4. dkyh feV~Vh ds lkFk bZ&rkj ij fofHkUu
ijh{k.k

d- vVjcxZ lhek

5%] 7% vkSj 9% bZ&rkj dks feêh esa feykus
ij rjy lhek Øe’k% 9-75%] 24-39% vkSj 39-02%

de gks tkrh gSA

rkfydk 4 % izkÑfrd dkyh feV~Vh esa vkSj
bZ&rkj ds feJ.k ds fd, x, ijh{k.kksa ds

ifj.kke

uewuk 
rjy lhek%  

¼25 okj ds vuq:i½ 
BCS + 0% E-wires 41 
BCS + 5% E-wires 37 
BCS + 7% E-wires 31 
BCS + 9% E-wires 25 

[k- la?kuu ijh{k.k

5%] 7% vkSj 9% tksM+us ij feêh dk ,eMhMh]
feêh ds otu ds vuqlkj bZ&ok;j Øe’k% 1.83

gm/cc] 1.87 gm/cc vkSj 1.89 gm/cc ik;k tkrk
gS vkSj lacafèkr vks,elh Øe’k% 11-7%] 10-90%

vkSj 10-20% ik;k tkrk gSA

rkfydk 5 % izkÑfrd dkyh feV~Vh esa vkSj
bZ&rkj ds feJ.k ds fd, x, ijh{k.kksa ds

ifj.kke

uewuk Ukeh ek=k % 
(OMC) 

MDD 
(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 

x- California Bearing Ratio Test

¼lhchvkj½

5%] 7% vkSj 9% bZ&rkj dks feêh esa feykus
ij feêh dh Hkhxh lhchvkj (Soaked CBR) eku
Øe’k% 12-5%] 107-2% vkSj 151-1% c<+ tkrk gSA

rkfydk 6 % izkÑfrd dkyh feV~Vh esa vkSj
bZ&rkj ds feJ.k ds fd, x, ijh{k.kksa ds

ifj.kke

uewuk 
lhchvkj % 
¼2.5 mm ds 
vuq:i½ 

lhchvkj % 
¼5 mm ds 
vuq:i½ 

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 

fu"d"kZ

orZeku çk;ksfxd vè;;u ls mYys[kuh; gS
fd bZ&ok;j vif'k"V dkyh feV~Vh ds fLFkjhdj.k esa
egRoiw.kZ ;ksnku ns jgh gSA 5%] 7% vkSj 9%

bZ&rkj dks dkyh feêh esa feykus ij vkSj Hkkafr&Hkkafr
iz;ksx fd, x,A iz;ksxksa ds ifj.kke ds vk/kkj ij
;g irk pyk fd tSls&tSls bZ&rkj dh ek=k c<+krs
x, oSls&oSls dkyh feV~Vh esa ldkjkRed o izHkkoh
cnyko fn[kus yxsA blls bZ&rkjksa ds vif'k"Vksa dks
Hkh bLrseky fd, tkus esa enn feysxh vkSj i;kZoj.k
Hkh nwf"kr gksus ls cp ldsxkA vr% izkÑfrd feêh ds
lkFk fefJr gksus ij bZ&rkjksa us çHkkoh ifj.kke
fn[kk, gSaA lkfgR; dh leh{kk essa Hkh irk pyrk gS
fd bZ&ok;j vif'k"V ls feV~Vh lqn<̀+ gksrh gSA
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mipkfjr vkSj vuqipkfjr feêh ds ifj.kkeksa dh rqyuk

;gka mipkfjr vkSj vuqipkfjr feV~Vh ds ifj.kkeksa dks vkys[k ds ek/;e ls le>k;k x;k gSA ftlesa rjy
lhek] vks,elh] ,eMhMh o lhchvkj ds ifj.kkeksa dks izkÑfrd feV~Vh ls rqyuk fd;k x;k gSA

orZeku vè;;u foLrkfjr feêh ds fLFkjhdj.k esa bZ&rkjksa dk mi;ksx djus ds fy, ,d çHkkoh fofèk ds
:i esa dke dj ldrk gSA fu"d"kZ bZ&rkjksa ds vyx&vyx çfr’kr ds lkFk çk—frd feêh ij fd, x,
ijh{k.kksa ij vkèkkfjr gSaA

 ;w,llh,l oxÊdj.k us çk—frd feêh dks eè;e IykfLVflVh (OI) dh dkcZfud feêh ds :i esa
oxÊ—r fd;k gSA

 ifj.kke ls irk pyrk gS fd bZ&rkjksa us foLrr̀ feêh dh rkdr fo’ks"krkvksa vkSj lwtu O;ogkj dks
csgrj cukus esa egRoiw.kZ Hkwfedk fuHkkbZ gSA

 bZ&rkjksa dks tksM+us ij çk—frd feêh dh rjy lhek de gks tkrh gSA

 tSls&tSls fctyh ds rkjksa dk çfr’kr c<+rk gS] çk—frd feêh dh vks,elh de gksus ds lkFk
,eMhMh c<+ tkrh gSA
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 bykt vkSj la?kuu ekinaMksa tSls dqN dkjdksa dk le; ds lkFk mipkfjr feêh ds lhchvkj ijh{k.k
}kjk ekih xbZ rkdr ij dkQh çHkko iM+rk gS vkSj uhao ds dke ds nkSjku bls è;ku esa j[kk tkuk
pkfg,A

 ;g ik;k x;k gS fd feêh ds lkFk bZ&rkjksa ds la;kstu ds fy, rkdr xq.kksa esa vfèkdre lqèkkj gqvk
gSA blls rVcaèkksa vkSj QqVikFk fuekZ.kksa nksuksa esa foLr`r feêh ds xq.kksa esa lqèkkj ds fy, vkS|ksfxd vkSj
?kjsyw dpjs dk vuqç;ksx [kkstus esa enn feyrh gSA bZ&rkjksa esa feêh ds Hkw&rduhdh vuqç;ksx esa
mi;ksx dh vPNh laHkkouk gS] ;g fuekZ.k ifj;kstukvksa ij le; vkSj iSlk cpkus dk ,d fl)
rjhdk gSA

 vr% e`nk fLFkjhdj.k gsrq Hkkafr&Hkkafr izdkj ds vif'k"V inkFkkZas dks iz;ksx esa yk;k tk ldrk gS ijarq
bysfDVªd rkj ,d ?kjsyw o vkS|ksfxd vif'k"V gksus ds lkFk gh eǹk fLFkjhdj.k esa vge Hkwfedk
fuHkkrk gSA

lkexzh vkSj [kqjkd ds p;u ds vykok bl i)fr dh izHkko'khyrk dks fu;af=r djus okys dbZ vU;
dkjd Hkh gSa tSls feJ.k vkSj izlkj] jksyj dk p;u] la?kuu ijr dh eksVkbZ] la?kuu iz;kl] okrkoj.k] ty
ok;q ifjfLFkfr;ka vkfn gSaA [13]

'kks/k i= esa iz;qDr vaxzsth 'kCnksa dh lekukFkZd fganh 'kCnkoyh

Alphabetically sorted 
terminology in English 

o.kZekyk vuqØfer fganh 
'kCnkoyh 

Fine grained soil Ckkjhd nkus okyh feV~Vh 
Soil stabilization Ek̀nk fLFkjhdj.k 

Liquid limit Rkjy lhek 
Expansive soil foLr`r feV~Vh 

Optimum Moisture Content b"Vre ueh ek=k 
Maximum Dry Density vf/kdre 'kq"d ?kuRo 
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