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lkjka'k

izLrqr 'kksèk i=k esa ^^ekcZy&MLV ¼Marble Dust½ vkSj flfydk ¶;we ¼Silica Fume½ dk mi;ksx djds dkyh 
e`nk ¼Black Cotton Soil½ dh rduhdh fo'ks"krkvksa esa lqèkkj djus ds rjhdks** ij fopkj 'kkfey g®A dkyh e`nk 
dh ;s rduhdh fo'ks"krk,a ;k bathfu;fjax xq.k] de èkkj.k {kerk ¼cy èkkj.k {kerk½ vkSj mPp lwtu g®A bu 
xq.kks ds dkj.k tc ikuh dks dkyh e`nk ds lkFk feyk;k tkrk gS] rks bldh ek=kk blds izkjafHkd ewY; ds nks 
ls rhu xquk rd c<+ tkrh gSA blds ifj.kkeLo:i lwtu ¼Swelling½ gksrh gS ftlds ckn dkyh e`nk dh èkkj.k 
{kerk de gks tkrh gSA tc feêh esa ikuh dh ek=kk de gksrh gS rks bles njkjs gks tkrh gSA bu viw.kZrkvks 
ls u°o vkSj QqVikFk dh fLFkjrk dh lqj{kk lqfuf'pr djus ds fy,] dqN ;ksT; lkexzh dks fofHkUu lajpuk esa 
fefJr fd;k tkrk gSA budh vyx&vyx jpuk,a ;k ek=kk,a fofHkUu ijh{k.kksa esa fuèkkZfjr dh tkrh g® tks izR;sd 
;kstd dh visf{kr ek=kk dks [kkstus ds fy, vk;ksftr dh tkrh g®A ekcZy&MLV dh lajpuk dSfY'k;e&flfydk& 
,Y;wfeuk ¼CSA½ esa le`) gSA CSA feêh ds fLFkjhdj.k esa iwjd g®A dkyh e`nk dks 0»] 2-5»] 5»] 7-5» 
vkSj 10» flfydk ¶;we ds lkFk ikap fujarj pj.kksa esa tksM+k x;k Fkk vkSj izR;sd izfr'kr ds fy, voyksdu 
fd, x, FksA e`nk ds uequks esa ekcZy&MLV dks 0»] 2»] 4» vkSj 6» ds lkFk ,d tSlk ijh{k.k vkn'kkZs 
dk ikyu fd;k x;k Fkk vkSj blds ekeys esa Hkh dqy pkj izfr:i ds voyksdu ntZ fd, x, FksA ifj.kkeksa 
us Li"V :i ls ladsr fn;k fd lq?kVîrk lwpdkad ¼Plasticity Index½ vkSj izfr:i dh rjy lhek ¼Liquid 
Limit½ esa deh flfydk ¶;we ds ifj.kkeLo:i gksrk gSA flfydk ¶;we esa o`f) ds lkFk b"Vre ikuh dh ek=kk 
¼Optimum Water Content½ vkSj lq?kVîrk lhek ¼Plastic Limit½ esa Hkh o`f) gqbZ gS tcfd deh dks vfèkdre 
'kq"d bdkbZ otu ¼Maximum Dry Unit Weight Values½ ewY;ksa ds fy, uksV fd;k x;k FkkA laihM+u vi:i.k 
lkeF;Z ¼Compressive Shear Strength½] California Bearing Ratio ¼lhchvkj½, SwellAnd Swell Pressure tSls 
vU; xq.kksa esa flfydk ¶;we ds mi;ksx ds lkFk Hkh lqèkkj gksrk gSA blfy, flfydk ¶;we feêh ds xq.kksa esa lqèkkj 
djus ds fy, ,d mi;qDr lkexzh gSA ekcZy&MLV lq?kVîrk lwpdkad ds lkFk&lkFk rjy lhek dks de djrk gS] 
lkFk gh lkFk b"Vre ueh ek=kk esa deh vkSj vfèkdre 'kq"d ?kuRo esa o`f) djrk gSA blfy, ekcZy&MLV vkSj 
flfydk ¶;we dkyh e`nk ds dkedkt dks c<+kus ds fy, mi;qDr iwjd ds :i esa tksM+ A

'kksèk i= @ Research Paper

38 foKku izdk'k] ISSN : 1549-523-X,  o"kZ % 20] vad 2] vizSy&twu] 2022



39

lkdsr #fl;k ,oa vU;] flfydk ¶;we vkSj ekcZy&MLV dk mi;ksx dj feêh ds bathfu;fjax xq.kksa esa lq/kkj

Abstract:

The presented research paper includes ideas of “Ways to improve the technical characteristics of 
the Black Cotton Soil using the marble dust and silica fume”. These technical characteristics or 
engineering properties of black cotton soil are low supporting capacity (load bearing capacity) 
and high swelling. Due to these properties when water is mixed with black cotton soil, its volume 
increases up to two to three times of its initial value approximates. This results in swelling which 
is followed by decreased bearing capacity of black cotton soil. When the soil  mple has lesser 
water content it results with generation of cracks. To ensure  fety of the stability of foundation 
and pavement from this imperfection in the stagnancy or robustness of foundation, some additive 

of marble dust is rich in CSA (Calcium - Silica - Alumina). CSA are supplement in stabilization 
of the soil. The black cotton soil was added with 0%, 2.5%, 5%, 7.5% and 10% of silica fume in 

followed with 0%, 2%, 4% and 6% of marble dust in soil  mple and total four  mple observations 
were recorded in its case also. The results indicated clearly that addition of silica fume results in 
reduction in plasticity index and liquid limit of the  mple. Plastic limit with increase in silica fume 
and the optimum water content also increased whereas reduction was noted for maximum dry unit 
weight values. Other properties like compressive shear strength, California Bearing Ratio (CBR), 
Swell and swell pressure also gets improved with u ge of silica fume. Hence silica fume is a suitable 
material to improve the soil properties. Addition of marble dust decreases plasticity index as well 
as liquid limit, along with decrease in an optimum moisture content and increment in maximum 
dry density. Hence addition of marble dust and silica fume add as appropriate supplements to 
enhance functioning of black cotton soil.

eq[; 'kCn % dkyh e`nk] ekcZy&MLV] flfydk ¶;we 
Key words: Black cotton soil, Marble Dust, Silica Fume

1- ifjp; %

lHkh lajpukvksa dk viuk Hkkj gksrk gS ftls os feêh esa 
LFkkukarfjr djrs g®A QkmaMs'ku ¼u°o½] lajpuk dk og 
fgLlk gksrk gS tks Hkkj ds lapj.k esa Hkwfedk fuHkkrk 
gSA blfy,] u°o] lajpuk esa lcls egRoiw.kZ Hkwfedk 
fuHkkrh gSA fuekZ.k dbZ izdkj ds gksrs g® & QqVikFk] 
jsy ykbu ] lhe V daØhV ekxZ vkfnA fdlh Hkh fuekZ.k 
esa fopkj dk lcls egRoiw.kZ fgLlk bldh feêh dh 
Hkkj èkkj.k djus dh {kerk gSA ,d izdkj dh feêh 
ftlesa [kjkc èkkj.k {kerk gksrh gS] ds ifj.kkeLo:i 
lajpuk esa Nfr gks ldrh gSA feêh tc Hkh ueh vkSj 
vknzZrk ds laidZ esa vkrh gS rks feêh ds vk;ru esa 
ifjorZu gksrk gSA blds vykok] feêh es ikuh dh 

vkiwfrZ ls fofHkUu ekSleh ifjorZu gksrs g®A mnkgj.k 
& o"kkZ] ck<+] xfeZ;ksa esa mPp ok"ihdj.k] lhoj ykbuksa 
esa fjlko vkfnA ;s lHkh] u°o vkSj QqVikFk dh fLFkfr 
es eq[; dkjd g®A bUgsa ØSfdax ;k czsfdax }kjk ns[kk 
tk ldrk gSA 

dkyh e`nk viuh lwtu ds dkj.k fLFkj u°o ds 
fy, mi;qDr ug° gSA dkyh e`nk esa jsr feykus ij] 
feêh dh lwtu dh fØ;k de gks tkrh gS] feêh dks 
vfèkd fLFkjrk iznku djrh gS] feêh dh ikjxE¸rk 
ifjorZu ds dkj.k feêh dh fLFkjrk esa lqèkkj djrh 
gSA1 m|ksxksa esa xSj&ck;ksfMxzsMscy vif'k"V cM+h ek=kk esa 
mRikfnr fd;k tkrk gS tks i;kZoj.k ds fy, gkfudkjd 
gSA bl vif'k"V dk mi;ksx fuekZ.k lkexzh esa fd;k 
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tk ldrk gS ;k buds }kjk fuekZ.k lkexzh ds xq.kksa 

esa dqN gn rd lqèkkj fd;k tk ldrk gS] fuekZ.k esa 

bl vif'k"V dk mi;ksx djds izkÑfrd lalkèkuksa ds 

nksgu dks de fd;k tk ldrk gS vkSj vif'k"V dh 

[kir ls i;kZoj.k dks cpk;k tk ldrk gS ysfdu bl 

vif'k"V ds ckjs esa mfpr vè;;u dh vko';drk 

gSA2 flfydk ¶;we dk mi;ksx ykbuj ds fuekZ.k esa 

,d fuekZ.k lkexzh ds :i esa fd;k tk ldrk gSA 

feêh esa flfydk ¶;we] ikjxE;rk vkSj lwtu ncko 

dks de djrk gS vkSj flfydk ¶;we laihM+u 'kfDr 

esa o`f) djrk gSA3 feêh ds xq.kksa esa lqèkkj] pkoy dh 

Hkwlh] jk[k] LySx] flfydk ¶;we tSls vif'k"V inkFkksZa 

dk mi;ksx djds fd;k tk ldrk gSA eq[; :i ls 

flfydk ¶;we dk mi;ksx feêh ds xq.kksa dks lqèkkjus 

ds fy, fd;k tk ldrk gSA4 vkS|ksfxd vif'k"V 

dk fuiVku ,d cM+h leL;k gSA m|ksxksa ls mRikfnr 

IykfLVd vif'k"V i;kZoj.k ij cqjk izHkko NksM+rk gSA 

fuekZ.k {ks=k esa fujarj fodkl lEesyu lalkèkuksa dh deh 

dh vksj tkrk gS ;g fuekZ.k mís'; ds fy, fodYi 

[kkstus dh vko';drk iSnk djrk gSA IykfLVd vif'k"V 

Qkbcj] pkoy dh Hkwlh] ikst+ksySfud lkexzh dh rjg 

dbZ vU; vif'k"V lkexzh feêh ds Hkw&rduhdh xq.kksa 

esa lqèkkj djus ds fy, feêh ds lkFk fefJr fd;k tk 

ldrk gSA ikst+ksySfud vif'k"V lkexzh [kjkc e`nk dks 

fuekZ.k ds fy, mi;qDr cukrk gS feêh esa Qkbcj dk 

mi;ksx eq[; :i ls rkdr esa o`f) djrk gS tcdh 

Qkbcj dh lhfer yackbZ ds mi;ksx dk lq>ko fn;k 

tkrk gSA yach yackbZ ds Qkbcj dk mi;ksx mi;qDr 

ug° gSA5 dkyh e`nk vR;fèkd laihfM+r feêh gS] vkSj 

blesa èkkj.k {kerk de gksrh gSA ,d [kuu vif'k"V 

ykSg v;Ld Vsfyax dks feêh dh fLFkjrk c<+kus ds fy, 

feêh ds lkFk feyk;k tk ldrk gS] ysfdu ykSg v;Ld 

Vsfyax dk mi;ksx vdsys LVscykbtj ds :i esa ug° 

fd;k tk ldrk gS] blds lkFk dqN vU; inkFkZ tksM+s 

tkus pkfg,A6 dkyh e`nk esa fLFkjhdj.k] lhe V vkSj 

flfydk ¶;we ds feJ.k dks tksM+us ij izkIr fd;k tk 

ldrk gS ;g feêh ds ekbØksLVªDpj dks l?ku cukrk 

gSA lhe V vkSj flfydk ¶;we ds feJ.k dk mi;ksx 

i;kZoj.k ds n`f"Vdks.k ls lLrk vkSj vPNk gSA7 [kjkc 

feêh Hkw&rduhdh xq.k] bathfu;fjax lajpukvksa ds fy, 

vPNk ug° gSA detksj ;k [kjkc feêh ls fuiVuk 

eqf'dy gks tkrk gS D;ksafd fMtkbu vofèk ls igys 

lajpuk foQy gks tkrh gS] blfy, vif'k"V tSls pwjk 

jk[k vkSj flfydk ¶;we dks [kjkc feêh ds xq.kksa esa 

lqèkkj ds fy, mi;ksx fd;k tk ldrk gS tks feêh 

dks fLFkjrk iznku djrs g®A8 ekcZy&MLV ,d vif'k"V 

gSA blesa pwus dh ek=kk vfèkd gksrh gSA feêh ds lkFk 

ekcZy&MLV dk mi;ksx feêh ds bathfu;fjax xq.kksa dks 

c<krk gS] ;g fuiVku dh leL;k dks Hkh gy djrk 

gSA9 [kjkc feêh dh fLFkjrk dks c<+kus ds fy,] vif'k"V 

ek=kk vaMs ds xksys dk ikmMj vkSj dkW;j Qkbcj dks 

mi;ksx esa fy;k tk ldrk gSA feêh ds xq.kksa esa ekewyh 

lqèkkj dks feêh ds lkFk vaMs ds xksys vkSj dkW;j Qkbcj 

ds feJ.k ij uksV fd;k tk ldrk gSA10 

dkyh e`nk dks jsxqj ds :i esa Hkh tkuk tkrk 

gSA bl izdkj dh fldqM+u ;qDr feêh dk izHkko igys 

Hkkjrh; jkT;ks es 70-3 ,e- gsDVs;j rd fjiksVZ fd;k 

x;k FkkA NÙkhlx<+ eè; izns'k lfgr dbZ Hkkjrh; 

jkT;ksa] esa igys ds vuqeku esa bldk izHkko yxHkx 

32-3» FkkA ekWUVeksfjyksukbV [kfut os g® tks dkyh 

e`nk dks foLrkj dk O;ogkj iznku djrs g®A fofHkUu 

m|ksx vif'k"V ty ;k la'ysf"kr ikuh dk fuiVku 

djuk t:jh g® tks ukxfjd {ks=k ls lacafèkr i;kZoj.k 

esa Hkkjh iznw"k.k dk dkj.k curs g®A feêh ds fLFkjhdj.k 

ds fy, vko';d oSdfYid lkexzh T;knkrj ¶ykbZ ,s'k 

LVksu MLV CykLV QuZsl LySx] pkoy dh Hkwlh jk[k vkSj 

vU; vkS|ksfxd vif'k"V g®A bu lkefxz;ksa esa ls ,d 

ekcZy&MLV gS tks mlh rjg ls laxejej ds iRFkj ds 

fo?kVu vkSj ikWfyf'kax }kjk izkIr dh tkrh gS flfydk 

¶ywe xSj&mi;ksx djus ;ksX; vkS|ksfxd ih<+h dk ,d 
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mnkgj.k gks ldrk gSA dSfY'k;e flfydkWu QsjksØksfe;e 

Qsjks eSXuhf'k;e Qsjkse®xuht tSls vU; flfydkWu feJ 

èkkrq Hkh flfydk ¶;we dh ewy lajpuk gks ldrh gSA 

bl vuqlaèkku ds fy, eq[; mís'; fLFkjhdj.k ls tqM+s 

O;ogk;Zrk vkadM+ksa dh iz;ksxkRed tkap djuk vkSj uje 

feêh dh feêh ds Hkw&bathfu;fjax lajpuk dks csgrj 

cukuk gSA ;g flfydk ¶;we ds lkFk&lkFk vko';d 

ek=kk esa mi;ksx dh tkus okyh ekcZy&MLV dh enn 

ls fd;k tkrk gSA ;g è;ku j[kuk egRoiw.kZ gS fd 

flfydk ¶;we vkSj ekcZy&MLV dh lgh ek=kk gh feêh 

fLFkjrk dh Hkfo";ok.kh djrh gSA

2- i)fr

tc bathfu;fjax lajpuk dh ckr vkrh gS rks dkyh e`nk 

esa [kjkc xq.k gksrs g®A tc leFkZu {kerk vkSj lwtu 

ij fopkj fd;k tkrk gS lqèkkj ds fcuk ;g bathfu;fjax 

fuekZ.k dk;ksZ ds fy, mi;ksx djus ;ksX; ug° gS] blfy, 

feJ.k inkFkZ ds ckjs esa è;ku nsuk egRoiw.kZ gS tks 

fufýr :i ls dkyh e`nk dh bathfu;fjax fo'ks"krkvksa 

dks c<+k ldrk gSA nks lkexzh g® tks bl Hkwfedk ds 

fy, lcls vPNh g®A muesa ls ,d flfydk ¶;we gS 

tks xSj&mi;ksx ;ksX; vkS|ksfxd ih<+h dk ,d mnkgj.k 

gSA nwljk ,d ekcZy&MLV gS] nksuksa m|ksxksa ds vif'k"V 

mRikn g®A lcls igys rktk feêh dk ijh{k.k fofHkUu 

izdkj ls dj fy;k tkrk gS tSls fd ,VjcxZ fyfeV~l 

VsLV ¼lq?kVîrk lwpdkad] lq?kVîrk lhek] rjy lhek½ 

fof'k"V xq#Rokd"kZ.k ds fy, ijh{k.k] la?kuu ijh{k.k] 

fMQj f'k;y Ýh Losy] dSfyQ+ksfuZ;k cs;fjax jsf'k;ks vkSj 

vlhfer laihM+u 'kfDr ijh{k.kA bu ijh{k.kksa dh enn 

ls xq.k & IykfLVd lhek] rjy lhek] IykfLVflVh baMs-

Dl] fof'k"V xq#Rokd"kZ.k] ueh ek=kk] vfèkdre 'kq"d 

?kuRo foHksnd eqDr lwtu] èkkj.k {kerk vkSj dkyh 

e`nk dh vlhfer laihM+u 'kfDr fuèkkZfjr dh tkrh 

gSA bu ijh{k.kksa ds vkèkkj ij] feêh ds bathfu;fjax 

xq.kksa dks fuèkkZfjr fd;k tk,xk tks fuekZ.k ds ifjizs{; 

ls egRoiw.kZ gS ;s ewY; feêh ds xq.kksa esa nks"k ds ckjs 
esa ,d fopkj nsrs g®A ckn esa] flfydk ¶;we vkSj 
ekcZy&MLV dks mijksDr m)`r fofHkUu ijh{k.kksa ds fy, 
vko';d izfr'kr esa tksM+k tkrk gSA 

mi;ksx dh tkus okyh ek=kk

dkyh e`nk ¼BCS½ & vè;;u ds fy, feêh ds uewuksa 

dh vko';drk gqbZ tks fd flejhrky & Mcjk] Xokfy;j 

¼eè; izns'k½ ls izkIr dh xbZ gSA feêh dks fo'kky 

lq?kVîrk ds O;ogkj dh feêh ds :i esa ns[kk x;k gS 

ftle sa gS ¼2-48½ vkSj 78-8» eghu ènk gSA dkyh ènk] 

lwtu xq.kksa vkSj mPp ladqpu ds fy, tkuh tkrh gSA 

;g dkyh e`nk Hkkjr ds eè; vkSj ifýeh Hkkxksa esa ikbZ 

tkrh gS tks gekjs ns'k ds dqy {ks=k ds yxHkx 20» 

ds vklikl gSA dkyh e`nk dukZVd vkSj rsyaxkuk ds 

dqN {ks=kksa esa Hkh ikbZ tkrh gSA lwtu ds dkj.k] dkyh 

e`nk dks ,d vPNh bathfu;fjax mi;qDr lkexzh ds :i 

esa ug° ekuk tkrk gS] blds lkFk gh dkyh e`nk] e`nk 

{ks=k esa vPNh rjg ls dke djus okyh] u°o LFkkfir 

djus ds fy, mI;qDr lkexzh cus blds fy;s vuqlaèkku 

fofèk;ksa }kjk dksf'k'k dh xbZ gSA ekcZy MLV ¼MD½ & 

dkyh e`nk ds lq?kkj eas mi;ksx dh tkus okyh lkexzh 

ekcZy MLV ¼,eMh½ gSA m|ksx ekcZy MLV esa cM+s dpjs 

dk mRiknu djrk gSA laxejej MLV ¼,eMh½ T;knkrj 

iRFkjksa dks dkVus vkSj pedkus ls feyrk gS] yxHkx 

20&25» laxejej vius dkVus vkSj ifj"dj.k ds 

nkSjku èkwy ds :i esa ifjofrZr gks tkrk gSA laxejej 

ds èkwy :ih vif'k"V dk fuiVku ,d cM+h leL;k 

gS] vkSj ;g i;kZoj.kh; leL;k ds dkj.kksa esa ls ,d 

gSA flfydk ¶;we ¼SF½ & flfydkWu vkSj QsjksflfydkWu 

ds feJ èkkrqvksa ds mRiknu ds nkSjku] flfydk ¶;we 

¼,l-,Q-½ ;k ekbØks&flfydk] bysfDVªd vksou esa 

dks;yk gksus okys mPp 'kq)rk okys DokV~tZ dks de 

djus ls ckn ds mRikn ds :i esa mRikfnr fd;k tkrk 

gSA bl vè;;u esa vkS|ksfxd vif'k"V flfydk ¶;we 
¼,l,Q½ dk mi;ksx gSA



42

UGC-CARE Listed Journal ISSN : 1549-523-X, foKku izdk'k & foKku ,oa izkS|ksfxdh fjlpZ tuZy] o"kZ % 20] vad 2] vizSy&twu] 2022

3- ifj.kke vkSj ppkZ

ekcZy&MLV dks eq[; :i ls 2»] 4» vkSj 6» ds 
izfr'kr vuqikr esa feyk;k vkSj ,d vyx izfr:i 
esa 2-5»] 5»] 7.5» vkSj 10» flfydk ¶;we dks 
feyk;k tkrk gS vkSj izR;sd izfr:i ds fy, ,d 
ijh{k.k fd;k tkrk gSA blfy, dqy feykdj ijh{k.k 
ds fy, 8 izfr:i g®] vlalkfèkr feêh ds 1] vkSj blesa 
fofHkUu jpukvksa ds 7 izfr:i feyk;k x, g®A feêh ds 
Hkw&rduhdh xq.kksa dks csgrj cukus ds fy, feêh es fl-
fydk ¶;we ¼,l,Q½ vkSj ekcZy&MLV¼,eMh½ ds izfr:i 
dks feyk;k x;k FkkA lcls igys] izfr:i dks 0» ,eMh 
vkSj 0» ,l,Q ek=kk ds fy, ,VjcxZ lhek ijh{k.k 
ds fy, ijh{k.k fd;k x;k Fkk] rjy lhek] lq?kVîrk 
lhek] vkSj lq?kVîrk lwpdkad izkIr fd;k x;k FkkA 
ckn esa ,eMh dk 2» izfr:i esa feyk;k tkrk gS vkSj 
ijh{k.k nksgjk;k tkrk gS flfydk ¶;we ds feJ.k ls 
rS;kj uewuksa ds ckn mnklhu jkf'k vkSj ijh{k.k fd;k 
x;k feêh ds uewuk esa ,eMh vkSj ,l,Q ek=kk dks 
c<+kus ij bathfu;fjax xq.kksa es lqèkkj ns[kk tkrk gSA 
vyx&vyx ek=kk ewY; ds fy, izR;sd ,l,Q vkSj 

,eMh ds fy, vyx&vyx izfr:i lkoèkkuhiwoZd rS;kj 
fd, tkus pkfg,A

blds ckn chlh,l ds fof'k"V xq#Rokd"kZ.k dks 
fuèkkZfjr djus ds fy, ijh{k.k fd;k x;k FkkA 0» 
,eMh vkSj ,l,Q ek=kk ds fy, fof'k"V xq#Rokd"kZ.k 
2-48 Fkk] ijh{k.k izfr:i ij ,eMh ds 2» feJ.k 
ij fof'k"V xq#Rokd"kZ.k dqN ewY; ls de gks tkrk gS 
vkSj mi;qDr ewY; izkIr djus ds fy, ,eMh dh 6» 
ek=kk rd ijh{k.k fd;k x;k FkkA mlds ckn fof'k"V 
xq#Rokd"kZ.k ijh{k.k 2-5» ,l,Q ek=kk ds lkFk fd;k 
x;k Fkk vkSj 10» rd c<+k;k x;k Fkk] ftl ij 
fof'k"V xq#Rokd"kZ.k dk ewY; 2-48 ls 2-41 rd de 
gks x;k Fkk tks vuqdwy gSA la?kuu ijh{k.k 2» ,eMh 
okys uewuksa vkSj 2-5» ,l,Q okys ,d vU; izfr:i 
ds lkFk fd;k x;k FkkA ,eMh dks 2» ls 4» rd 
c<+kus ij ueh dh ek=kk de gks tkrh gS ysfdu 6» 
ij ;g ekewyh o`f) fn[kkrh gS tcfd vfèkdre 'kq"d 
?kuRo ¼,eMhMh½ 0» ls 4» rd c<+ tkrk gS vkSj 
bls 6» rd c<+kus ij vfèkdre 4» ij izkIr gksrk 
gSA blh rjg fof'k"V xq#Rokd"kZ.k ijh{k.k fd;k x;k 
Fkk ftlesa dqN vfufýrrk ns[kh xbZ FkhA

rkfydk 1 % ekcZy&MLVds lkFk uewuksa dh fofHkUu lajpuk

uewuk la;kstu laf{kIr :i

BCS+0% MD B.C. feêh + ekcZy&MLV dk 0» BC0M
BCS+2% MD B.C. feêh + ekcZy&MLVdk 2» BC2M
BCS+4% MD B.C. feêh + ekcZy&MLV dk 4» BC4M
BCS+6% MD B.C. feêh + ekcZy&MLV dk 6» BC6M

rkfydk 2 % flfydk ¶;we ds lkFk uewuksa dh lajpuk

uewuk la;kstu laf{kIr :i

BCS+0%SF B.C. feêh + flfydk ¶;we dk 0» BC0S
BCS+2.5%SF B.C. feêh + flfydk ¶;we dk 2-5» BC2.5S
BCS+5%SF B.C. feêh + flfydk ¶;we dk 5» BC5S
BCS+7.5%SF B.C. feêh + flfydk ¶;we dk 7-5» BC7.5S
BCS+10%SF B.C. feêh + flfydk ¶;we dk 10» BC10S
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,eMhMh 5» ds fy, vfèkdre Fkk vkSj 10» 
ij de gks tkrk gSA Mh,Q,l ijh{k.k ,eMh ds 
lkFk feêh ds izfr:i ds fy, fd;k x;k FkkA 0» 
ekcZy&MLVij] DFS dk ewY; 47-05 Fkk vkSj 6» ij 
29-16 rd de gks x;k] mlh rjg flfydk ¶;we ds 
lkFk feêh ds fy, ijh{k.k fd;k x;kA DFS dk 0» 
ewY; 47-05 Fkk vkSj 10» ij DFS eku 15-17 rd 
igqap tkrk gSA ;g SF vkSj MD nksuksa ds fy, c<+rh 
ek=kk ij de gks jgk gS 

lhchvkj ijh{k.k fd;k x;k Fkk tks feêh dh 
èkkj.k {kerk dks fuèkkZfjr djus ds fy, lcls 
egRoiw.kZ ijh{k.k gSA ;g 2-5]5 feeh ds fy, fd;k 
x;k FkkA ;g ijh{k.k ,eMh vkSj ,l,Q nksuksa ds 
fy, Hkh fd;k x;k Fkk izfr:i esa ,eMh ek=kk 2» ls 
6» rd yh xbZ vkSj izfr:i esa ,l,Q ek=kk 2-5» 
ls 10» rd yh xbZA ,eMh ds 4» ij izkIr èkkj.k 
{kerk dk vfèkdre ewY; feykA 2-5» SF ds fy, 
èkkj.k {kerkdk ewY; 2-45 gS vkSj 10» ds fy, ;g 

3-94 rd igqaprk gSA fo'ys"k.k ds fy, ,d xzkQ+ 
IykWV fd;k x;k gSA var esa ;wlh,l ijh{k.k fd;k 
x;k Fkk] ;wlh,l ds ,eMh ewY; ds ekeys esa 0» ls 
4» rd vfèkdre 4» rd c<+ tkrk gS] fQj de 
gksuk 'kq: gks tkrk gSA vkSj ;wlh,l ds ,l,Q ewY; 
ds ekeys esa ek=kk esa o`f) ds lkFk c<+rk tkrk gSA 
0» ij UCS eku 130 gS tks 10» ij 210 rd c<+ 
tkrk gSA blfy,] ijh{k.k ifj.kkeksa ds vkèkkj ij ,d 
rqyukRed vè;;u fd;k tkrk gS vkSj ifj.kke izkIr 
fd;k tkrk gS tks u°o ds fy, mi;ksxh gSA

d- ,VjcxZ ¼Atterberg½ lhek ijh{k.k ifj.kke

ekcZy&MLV vkSj flfydk ¶;we dh o`f) ds lkFk] ;g 
ns[kk x;k fd rjy lhek vkSj lq?kVîrk lwpdkad esa 
deh vkbZ gSA ;g bafxr djrk gS fd ekcZy&MLVvkSj 
flfydk ¶;we feêh ds d.kksa ds fy, ,d vPNk ckbaMj 
gSA rjy lhek vkSj lq?kVîrk lhek IS 2720 IV ¼1970½ 
ds fn'kkfunZs'kksa ds vuqlkj dh xbZ FkhA 

rkfydk 3 % ,VjcxZ lhek & ekcZy&MLV ds lkFk dkyh dikl feêh

ijh{k.k ¼»½ BC0M BC2M BC4M BC6M
uewuk S1 S2 S1 S2 S1 S2 S1 S2
rjy lhek ¼,y-,y-½ 52 54 50 51 48 47 45 44
IykfLVd lhek ¼P.L.½ 28 26 27 25 26 24 25 23
lq?kVîrk lwpdkad ¼P.I.½ 24 28 23 26 22 23 20 21
 

rkfydk 4 % ,VjcxZ lhek & flfydk ¶;we ds lkFk dkys dikl feêh

ijh{k.k BC0S BC2.5S BC5S BC7.5S BC10S

uewuk S1 S2 S1 S2 S1 S2 S1 S2 S1 S2
rjy lhek ¼LL½ 52 54 52 53 49 49 46 45 42 43
lq?kVîrk lhek ¼PL½ 28 26 27 27 26 27 24 24 21 23
lq?kVîrk lwpdkad ¼ihvkbZ½ 24 28 24 26 23 22 22 21 21 20
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[k- fof'k"V xq#Rokd"kZ.k

,eMh vkSj ,l,Q ek=kk dh c<+h gqbZ lajpuk feêh ds fof'k"V xq#Rokd"kZ.k dks de djrh gSA ekcZy&MLV ek=kk 
esa o`f) ds lkFk] fof'k"V xq#Rokd"kZ.k de gks jgh gSA blh rjg flfydk ¶;we esa o`f) fof'k"V xq#Rokd"kZ.k 
de gks jgk gSA

rkfydk 5 % fof'k"V xq#Rokd"kZ.k & ekcZy&MLVds lkFk dkyh dikl feêh

ijh{kk BC0M BC2M BC4M BC6M

uewuk 1 ds fy, G 2-48 2-47 2-45 2-42
uewuk 2 ds fy, G 2-49 2-48 2-44 2-43

rkfydk 6 % fof'k"V xq#Rokd"kZ.k & flfydk ¶;we ds lkFk dkys dikl feêh

ijh{kk BC0S BC2.5S BC5S BC7.5S BC10S

uewuk 1 ds fy, G 2-48 2-47 2-43 2-42 2-41
uewuk 2 ds fy, G 2-49 2-46 2-44 2-42 2-40

x- la?kuu ijh{k.k

la?kuu ijh{k.k esa ,eMh dks c<+kus ij vks,elh de gks jgk gS vkSj ,eMhMh c<+ jgk gS vkSj 4» ,eMh esa 
vR;fèkd gks tkrh gS] chlh,l esa ,l,Q esa o`f) vks,elh c<+ tkrh gS vkSj ,eMhMh de gks tkrh gSA ;g 
ijh{k.k IS 2720 VI ¼1974½ esa fn, x, fn'kkfunZs'kksa dk ikyu djds fd;k x;k FkkA

rkfydk 7 % vks,elh vkSj ,eMhMh & ekcZy&MLVds lkFk dkyh dikl feêh

ijh{k.k ¼»½ BC0M  BC2M  BC4M  BC6M

uewuk S1 S2 S1 S2 S1 S2 S1 S2
ueh ek=kk ¼OMC½ 16 17 15 16 13 15 14 16
MDD 1-64 1-67 1-70 1-71 1-82 1-79 1-75 1-76

rkfydk 8 % vks,elh vkSj ,eMhMh & flfydk ¶;we ds lkFk dkyh dikl feêh

ijh{k.k BC0S  BC2.5S  BC5S  BC7.5S BC10S

uewuk S1 S2 S1 S2 S1 S2 S1 S2 S1 S2
ueh ek=kk ¼OMC½ 16 17 19 20 18 18 20 21 21 22
MDD 1-64 1-67 1-56 158 1-62 1-61 1-60 1-58 1-58 1-57

?k- vodfyr lwtu ¼Differential Free Swell½

,eMh vkSj ,l,Q nksuksa ds izfr'kr esa o`f) djus ls Mh,Q,l esa deh vkbZ gSA
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rkfydk 9 % DFS - ekcZy&MLVds lkFk dkyh dikl feêh

ijh{k.k ¼»½ BC0M BC2M BC4M BC6M

uewuk 1 ds fy, DFS 47-05 41-23 38-01 29-16
uewuk 2 ds fy, DFS 51-10 47-45 34-89 27-41

rkfydk 10 % DFS & flfydk ¶;we ds lkFk dkys dikl feêh

ijh{k.k ¼»½ BC0S BC2.5S BC5S BC7.5S BC10S

uewuk 1 ds fy, DFS 47-05 32-82 25-03 20-62 15-17
uewuk 2 ds fy, DFS 51-10 41-22 28-41 19-39 14-86

³- California Bearing Ratio Test ¼lh-ch-vkj-½ 

,eMh dh ek=kk dks c<+kus esa lhchvkj c<+ jgk gS vkSj 4» ij vPNk gS vkSj BCS esa SFK ds mi;ksx djus ls 
lhchvkj ewY; esa o`f) gqbZ gSA ;g ijh{k.k vkbZ,l 2720 XVI ¼1979½ ds fn'kkfunZs'kksa ds vuqlkj fd;k x;k FkkA

rkfydk 11 % lhchvkj ¼CBR½ & ekcZy&MLV ds lkFk dkyh dikl feêh

ijh{k.k BC0M  BC2M  BC4M  BC6M

uewuk S1 S2 S1 S2 S1 S2 S1 S2
2.5mm 2.27 2.36 2.685 3.11 4.624 4.88 3.84 4.22
5mm 2.12 2.29 2.37 2.98 4.425 4.75 3.75 3.89
CBR (%) 2.27 2.36 2.685 3.11 4.624 4.91 3.84 4.22

rkfydk 12 % lhchvkj ¼CBR½ & flfydk ¶;we ds lkFk dkyh dikl feêh

ijh{k.k BC0S BC2.5S BC5S BC7.5S BC10S

S1 CBR (%) 2.27 2.451 2.897 2.92 3.947
S2 CBR (%) 2.36 2.514 2.92 3.217 3.85

p- vkcfèkr laihM+u 'kfDr ¼ ½ 

,e-Mh- izfr'kr esa o`f) gqbZ gS] ftlls ;wlh,l c<+ jgk gS vkSj ,e.Mh- ewY; ds 4» ij ;g vf?kdre gS] vkSj 
chlh,l esa ,l,Q esa o`f) Hkh izfr'kr c<+ jgh gSA

rkfydk 13 % UCS & flfydk ¶;we ds lkFk dkys dikl feêh

ijh{kk UCS (kN/m2) BC0M BC2M BC4M BC6M

uewuk 1 130 140 190 165
uewuk 2 135 150 195 180
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4- fu"d"kZ 
bl vè;;u esa igys feêh dks ekcZy MLV ds fofHkUu 
izfr'kr es fefJr fd;k tkrk gS vkSj fQj flfydk ¶;we 
dh ek=kk ds lkFk fefJr fd;k tkrk gS] ,VjcxZ dh 
lhek ijh{k.k lsVvi es nksuksa ¼ekcZy&MLV vkSj flfydk 
¶;we½ dh rjy lhek esa deh vkSj nksuksa dh lq?kVîrk 
lwpdkad esa o`f)] ek=kk dh o`f) ds lkFk ns[kk x;k 
gSA fof'k"V xq#Rokd"kZ.k] ,e-Mh- vkSj ,l-,Q- izfr'kr 
esa o`f) ds lkFk de gks tkrk gSA ekcZy&MLV vkSj 
flfydk ¶;we feêh ds la?kuu ds ekinaMksa dks cny nsrk 
gS] ekcZy&MLV esa 'kq) vfèkdre 'kq"d ?kuRo c<+ jgk 
gS vkSj b"Vre ueh ek=kk de gks tkrh gSA flfydk 
¶;we esa vfèkdre 'kq"d ?kuRo gS tks flfydk ¶;we 
dh ek=kk ds ds lkFk de gks tkrk gS vkSj b"Vre ueh 
ek=kk flfydk ¶;we dh ek=kk dh o`f) ds lkFk ek=kk esa 
c<+ tkrh gSA vfèkdre 'kq"d ?kuRo ,e-Mh- ek=kk ds 
4» vkSj ,l-,Q- ek=kk ds 5» ds fy, vius mPpre 
ewY; ij gSA ,l-,Q- vkSj ,e-Mh- ek=kk izfr'kr esa 
c<+us ds lkFk DFS de gks jgh gSA lhchvkj ijh{k.k 
ewY; nksuksa flfydk ¶;we vkSj ekcZy MLV esa c<+ jgk 
gSA lhchvkj vuqikr ekcZy&MLV ds 4» ij vfèkdre 
FkkA flfydk ¶;we vkSj ekdZy MLV dh o`f) ds lkFk 
;w-lh-,l- c<+ jgk gSA UCS Hkh 4» ,e-Mh- ds fy;s 
vfèkdre Fkk fQj de gksus yxkA

fp=k 1 % ekcZy&MLV ds lkFk lhchvkj VsLV

fp=k 2 % ekcZy&MLV ds 

lkFk ;wlh,l VsLVlllkFkFkFkFkFkFkkkk ; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; wlllwllllh,h,hh,hh,h,h,hh,h,,,,,,,,,,,,,,,,,,,,,,,,l lllllll lllll lllllllllllllllllll lll lll lll lllll VsVssssVsVsVsVsVsVsVsVsVsVVVVVVLV

fp=k 3 % flfydk ¶;we ds lkFk lh

chvkj VsLVchchchhhchchhhhhvkvkvkvkkvvvvkvkkkkkvkvvvvkvvvvvvkkvvvvvvvv j jjjjjjjjjjjjjjjj VsVVVVVVVVLVLVLVVVVVVVVVVLVLVLVVLVVLLLLVLVLLLLLLLLVLLLLLLV

fp=k 4 % flfydk ¶;we ds lkFk ;wlh,l ijh{k.k

rkfydk 14 % UCS & flfydk ¶;we ds lkFk dkys dikl feêh

ijh{kk UCS (kN/m2) BC0S BC2.5S BC5S BC7.5S BC10S

uewuk 1 130 145 180 195 210
uewuk 2 135 140 190 205 235
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fganh 'kCnkoyh rkfydk %

Black Cotton Soil dkyh e`nk
Bearing capacity èkkj.k {kerk
Compaction Test la?kuu ijh{k.k
Compressive Shear
Strength laihM+u vi:i.k lkeF;Z
Differential Free Swell vodfyr lwtu
Maximum Dry Unit vfèkdre 'kq"d bdkbZ 
Weight otu
Optimum Water Content b"Vre ikuh dh ek=kk
Plastic Limit lq?kVîrk lhek
Plasticity Index lq?kVîrk lwpdkad

fof'k"V xq#Rokd"kZ.k
Swelling lwtu

Strength vkcfèkr laihM+u 'kfDr
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