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lM+d niZ.k

lh,lvkbZvkj&dsaæh; lM+d vuqla/kku laLFkku 
¼vkbZ,lvks vf/k‍—r vkj,aMMh ç;ksx'kkyk½

vuqla/kku ds {ks=
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^lM+d niZ.k* dk 13oka vad vkids lEeq[k çLrqr djrs gq, eq>s vikj çlUurk gks jgh gSA jktHkk"kk fganh ds dk;kZUo;u 
esa fganh if=dk dk çdk'ku ,d egRoiw.kZ ç;kl gS tks laLFkku ds vf/kdkfj;ksa ,oa deZpkfj;ksa dks fganh esa vfHkO;fä 
ds fy, çsj.kk çnku djrk gSA ^lM+d niZ.k* if=dk ds orZeku vad esa fofo/krkiw.kZ lkexzh] tuksi;ksxh lwpukvksa rFkk 
lh,lvkbZvkj&dsaæh; lM+d vuqla/kku laLFkku ds dk;ksaZ dh tkudkjh lfEefyr dh xbZ gSA okLro esa foKku ,oa rduhdh 
{ks=ksa ls lac) dk;kZy;ksa dk ;g fo'ks"k nkf;Ro curk gS fd ,l,aMVh rFkk vkj,aMMh ls lacaf/kr 'kks/k dk;ksaZ ,oa mi;ksxh 
oSKkfud [kkstksa ls tu&lkekU; dks Hkh voxr djk;k tk,A ^lM+d niZ.k* if=dk dk çdk'ku blh mís'; ds lkFk laLFkku 
}kjk yxkrkj fd;k tk jgk gSA

vkjaHk ls gh ekuo lH;rk ds fodkl esa lM+dksa] egkekxksaZ ,oa lsrqvksa dk fo'ks"k LFkku jgk gSA lh,lvkbZvkj&lhvkjvkjvkbZ 
,d çfrf"B‍r vkj,aMMh ç;ksx'kkyk gS tks dqfêe ¼isoesaV½ laca/kh lkexzh] lM+d ;krk;kr ,oa ifjogu vfHk;kaf=dh vkfn {ks=ksa 
esa egRoiw.kZ dk;Z dj jgk gSA bu {ks=ksa esa fd, tk jgs laLFkku ds dk;ksaZ dh dqN tkudkjh if=dk esa lfEefyr rduhdh 
ys[kksa ls ikbZ tk ldrh gSA bl lanHkZ esa eq[; :i ls yky cÙkh ij okguksa ds bZa/ku dh gkfu ls lacaf/kr l‚¶Vos;j] ok;q 
çnw"k.k esa chVhbZ,Dl dh Hkwfedk laca/kh v/;;u] lhesaV daØhV lajpukvksa esa pkoy ds Hkwls dh jk[k dk mi;ksx] pkydksa esa 
euks'kkjhfjd y{k.kksa dk ewY;kadu fo"k;d 'kks/ki= mYys[kuh; gSaA 

vuqla/kku ,oa fodkl ls lac) fdlh Hkh laxBu }kjk fd;k tk jgk 'kks/k dk;Z rHkh lkFkZd ekuk tk,xk tc lekt dh 
HkykbZ ds fy, bldk mi;ksx fd;k tk,A blh çdkj] if=dk dh xq.koÙkk ,oa mi;ksfxrk blesa lfEefyr fo"k; lkexzh ij 
fuHkZj djrh gSA blh ckr dks /;ku esa j[krs gq, laLFkku ds oSKkfudksa dks fganh esa ekSfyd ys[ku ds fy, fujarj çksRlkfgr 
fd;k tkrk gS rFkk blds fy, laLFkku esa rduhdh fo"k;ksa ij fganh esa çLrqrhdj.k dk;ZØe dk fu;fer vk;kstu Hkh fd;k 
tkrk gSA ;gh dkj.k gS fd laLFkku ds oSKkfudksa ,oa vf/kdkfj;ksa }kjk cM+h la[;k esa fofHkUu jk"Vªh; if=dkvksa ,oa tjuyksa 
esa ewy :i ls fganh esa fy[ks 'kks/ki=ksa dk çdk'ku fd;k tk jgk gSA

eq>s fo'okl gS fd ofj"B oSKkfudksa ,oa vf/kdkfj;ksa }kjk fd;k tk jgk fganh esa ekSfyd rduhdh ys[ku laLFkku ds ;qok 
oSKkfudksa dks Hkh vuqla/kku ,oa fodkl dk;ksaZ ls lacaf/kr fofHkUu v/kqukru fo"k;ksa ij ys[ku ds fy, çsfjr djsxkA eSa vk'kk 
djrk gwa fd ;qok ,oa ÅtkZoku oSKkfudksa dk ;g jpukRed ;ksxnku fu'p; gh ^lM+d niZ.k* dks uohu Åapkb;ksa dh vksj 
vxzlj djus esa lgk;d fl) gksxkA 

çks- lrh'k paæ
funs'kd o v/;{k]

jktHkk"kk dk;kZUo;u lfefr

funs'kd dh vksj ls
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lM+d niZ.k

Hkkjr ljdkj ds lHkh dk;kZy;ksa ds fy, la?k ljdkj dh jktHkk"kk uhfr dk vuqikyu ,d egRoiw.kZ nkf;Ro gSA 
lh,lvkbZvkj&dsaæh; lM+d vuqla/kku laLFkku jktHkk"kk dk;kZUo;u dks xfr çnku djus ds fy, iwjh rjg ls çfrc) gSA 
dk;kZy;hu dkedkt esa fganh dk ç;ksx c<+kus ds fy, le;&le; ij laLFkku esa vusd mik; fd, tkrs gSaA çR;sd frekgh 
esa jktHkk"kk dk;kZUo;u lfefr dh frekgh cSBd ,oa fganh dk;Z'kkykvksa dk fu;fer vk;kstu fd;k tkrk gSA blh Øe esa] 
laLFkku ds oSKkfud ,oa rduhdh dk;ksaZ dh fganh esa vfHkO;fä dks çksRlkfgr djus ds fy, x`g if=dk ^lM+d niZ.k* dk 
çdk'ku Hkh fd;k tkrk gS tks fganh ds çpkj&çlkj ds çfr laLFkku dh fu"Bk dks n'kkZrk gSA 

lHkh Hkk"kkfon~ ekurs gSa fd LoHkk"kk ls gh O;fä] leqnk; ,oa iwjs lekt dk lexz fodkl gks ldrk gSA lfn;ksa ls fganh 
gekjs fo'kky ns'k dh laidZ Hkk"kk jgh gSA Hkkjrh; laL—fr dh lcls l'kä laokfgdk gksus ds lkFk&lkFk fganh dks vR;ar 
oSKkfud Hkk"kk Hkh ekuk x;k gSA vkt ds oSKkfud ,oa rduhdh ;qx esa vk/kqfud ih<+h dk #>ku lapkj ek/;‍eksa ds çfr 
c<+rk tk jgk gSA orZeku esa le;] Je ,oa /ku dh cpr djus dh –f"V ls u,&u, ;a=ksa ,oa xStsV dk pyu c<+ jgk gS 
vkSj blds lkFk gh fganh dks vius ia[k QSykus ds fy, vlhe vkdk'k fey x;k gSA o‚V~l,i] Qslcqd] fV~oVj rFkk vU; 
,Il us u dsoy fganh dks yksdfç;rk çnku dh gS cfYd vke ;qokvksa ds nSfud fØ;kdyki esa fganh Hkk"kk ds O;kid ç;ksx 
dks laHko cuk fn;k gSA 

orZeku ;qx esa nqfu;k dh dbZ Hkk"kk,a yqIr gks jgh gSa ysfdu fganh vius uSlfxZd xq.kksa ds dkj.k yxkrkj iqf"ir&iYyfor 
gks jgh gSA fganh Hkk"kk dh le`f) rFkk blds yksdfç;dj.k ds fy, Hkk"kk;h fo'ks"kK u,&u, fMftVy VwYl ds fodkl ds 
fy, fujraj ç;Ru'khy ,oa 'kks/kjr gSaA lrr 'kks/k dh ;gh çfØ;k vkj,aMMh laLFkkuksa esa Hkh viukbZ tkrh gS rkfd jk"Vª dh 
mUufr ds fy, vf/kdkf/kd oSKkfud miyfC/k;ka vftZr dh tk ldsaA ysfdu 'kks/k laxBuksa ds fy, t:jh gS fd tuekul 
esa oSKkfud psruk ds çpkj ds fy, gj laHko ç;kl fd, tk,aA ;gka ;g fufoZokn :i ls dgk tk ldrk gS fd lgt o 
lqxe fganh dk ç;ksx djds çHkkoiw.kZ <ax ls fganh esa oSKkfud ys[ku dks c<+kok fn;k tk ldrk gSA

jktHkk"kk fganh ds çpkj&çlkj esa lkekU;r% vusd ck/kk,a vkrh gSa ysfdu fganh çsfe;ksa ds leiZ.k rFkk muds ,dfu"B ,oa 
vuojr ç;klksa ds ifj.kkeLo:i dk;kZy;ksa esa fganh dh mÙkjksRrj çxfr gks jgh gSA blesa ljdkj dh çksRlkgu iqjLdkj 
;kstukvksa us ;Fks"V Hkwfedk fuHkkbZ gSA x`g if=dk ^lM+d niZ.k* ds lanHkZ esa os lHkh vf/kdkjh ,oa oSKkfud lk/kqokn ds ik= 
gSa ftUgksaus bl vad ds fy, vius oSKkfud 'kks/ki= fy[kdj fn, gSaA 

var esa] eSa mu lHkh lq/kh ikBdksa ds çfr —rKrk O;ä djuk pkgrk gw¡ ftUgksaus if=dk ds laca/k esa vius cgqewY; fopkj 
gesa çsf"kr fd, gSaA vk'kk gh ugha cfYd iw.kZ fo'okl gS fd çfrfØ;kvksa ds ek/;e ls gesa vkidk lg;ksx Hkfo"; esa Hkh çkIr 
gksrk jgsxk A  

	 lat; pkS/kjh
 laiknd o çHkkjh]

flracj 2016 	 jktHkk"kk vuqHkkx

laikndh;
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ekbØks fleqys'ku }kjk flXuy ij #ds okguksa ds dkj.k gqbZ
 b±/ku dh cckZnh dk vkdyu

MkW- johaæ dqekj1] MkW- lh-,p- jfo'ks[kj2] 
e;ad feJk3 ,oa vfuy eku4

lkj

gjs flXuy dh çrh{kk esa #ds okguks }kjk bl nkSjku bZaèku 
ds uqdlku dk vkdyu ,d pqukSrhiw.kZ dke gSA blds 
fy, cgqr vf/kd ekuoh; Je cy rFkk  eki midj.kksa dh 
vko';drk iM+rh gSA bl 'kks/k i= esa vkJe pkSd pkSjkgs 
ij ekbØks fleqys'ku l‚¶Vos;j ¼VISSIM½ }kjk okguks dh 
yach drkjksa vkSj nsjh dk mi;ksx djds bZa/ku ds ?kkVs dk  
vuqeku yxk;k x;k gS vkSj bls ,d oSdfYid fof/k ds 
:i esa Hkh ns[kk tk ldrk gS tks ekuoh; Jecy rFkk 
eki midj.kksa dh vko';drk ij fuHkZjrk dks U;wure dj 
ldrk gSA ifjogu ;kstukdkj vkSj bathfu;j bl ekbØks 
fleqys'ku fof/k ds ç;ksx ls fdlh Hkh pkSjkgs ij flXuy 
ij #ds okguks ds dkj.k gqbZ bZa/ku dh cckZnh dk vkdyu 
dj ldrs gSA vkJe pkSd pkSjkgs ij bl ekbØks fleqys'ku 
e‚Mfyax ls 70 izfr'kr lVhdrk çkIr gqbZ gS tks bldh 
mi;ksfxrk dks lkfcr djrs gSaA

dqath 'kCn % ekbØks fleqys'ku] ekbØks fleqys'ku l‚¶Vos;j 
¼VISSIM½] bZa/ku uqdlkuA

çLrkouk

orZeku ifjfLFkfr esa jsaxrk ;krk;kr] HkhM+ vkSj mPp çnw"k.k 
dk Lrj bldk ladsr gS fd ,d 'kgj dks dSls xfr'khyrk 
lacaèkh ladV dk lkeuk djuk iM+ jgk gSA oSf'od lcwrksa 
ls irk pyrk gS fd ;s leL;k,a çR;{k vkSj vçR;{k :i 
esa gj fdlh dks çHkkfor djrh gSaA bu lcdh otg ls 
okguksa ds bZa/ku dh [kir] ;k=k dh yackbZ] futh ifjogu 
dk mi;ksx] pkSjkgksa ij HkhM+HkkM+ fnu&çfr&fnu c<+rh tk 
jgh gSA vxj ;krk;kr ifjogu esa ykxr vkadM+ksa esa ckr djsa 
rks ;g ldy ?kjsyw mRikn dk yxHkx 2&3 rd çfr'kr 
gks ldrk gS tks n'kkZrk gS fd‍ vxj bu leL;kvksa dk lgh 
funku fd;k tk;s rks ge cgqr vf/kd iSlk cpk ldrs 
gSaA tSls fd]‍ pkSjkgksa ij okgu pkyd viuh ckjh ds fy, 

flxuy dk bartkj djrs gSa vkSj bl nkSjku os vke rkSj 
ij vius okguksa ds batu dks pkyw j[krs gSa] ifj.kkeLo:i 
blls vfrfjä bZaèku dh [kir gksrh gSA bldh otg ls 
Hkkjh uqdlku ekSfæd ?kkVs ds lkFk&lkFk okrkoj.k ds fy, 
gkfudkjd çnw"kdksa dk mRltZu Hkh gksrk gSA

lhvkjvkjvkbZ dh ,d 'kks/k fjiksVZ n'kkZrh gS fd fnYyh esa 
gj fnu blls 3-7 yk[k fdyksxzke lh,uth] 0-13 yk[k 
yhVj Mhty vkSj 0-41 isVªksy djksM+ yhVj bZa/ku ds uqdlku 
gksus dh lwpuk nh xbZ FkhA ekSfæd lanHkZ esa bu vkadM+ksa 
dks cnyk tk, rks ;g dqy uqdlku çfr fnu 2-725 djksM+ 
:i;s vkSj çfro"kZ 994-45 djksM+ :i;s gSA ;g u dsoy 
,d foÙkh; ncko Mkyrk gS] cfYd jk"Vªh; vFkZO;oLFkk dks 
uqdlku igqapkrk gS] xSj uohdj.kh; lalk/kuksa dks O;FkZ djus 
ds lkFk gh çnw"k.k vkSj çnw"k.k ds dkj.k LokLF; [krjksa dks 
Hkh tUe nsrk gSA

fnYyh esa tula[;k ¼2011 dh tux.kuk ds vk/kkj ij½ 
0-26 ¼lu 1961½ ls 2-04 ¼lu 2011½ djksM+ gks pqdh gSA 
blh çdkj ls iath—r okguksa dh la[;k 0-1 ls 74 yk[k gks 
pqdh gSA fnYyh esa flXuy ;qä pkSjkgksa dh la[;k 466 ¼lu 
1996½ ls c<dj lu 2001 esa 600 ¼lzksr& ifjnk ,V vy] 
2008½ gks pqdh gSA 'kgjhdj.k] vkS|ksxhdj.k vkSj ifjogu 
ds dkj.k ogk¡ thok'e bZa/ku dh [kir vkSj xzhu gkml xSlksa 
ds mRltZu esa Hkkjh o`f) ntZ dh xbZ gSA flag vkSj 'kekZ 
¼2008½ }kjk fd;s x, ,d v/;;u ls irk pyrk gS fd 
fnYyh esa ifjogu dh otg ls CO2 mRltZu esa lu 2001 ds 
eqdkcys lu 2009 esa 46 çfr'kr rd dh o`f) ntZ gqbZ gSA 
lM+d ifjogu ls eq[; :i ls CO2, CO, NOx, SO2, VOCs 
rFkk PM dk mRltZu gksrk gSA CO2 rFkk vU; çnw"kdksa dk 
mRltZu eq[;r% bZa/ku ds bLrseky dh jkf'k rFkk okgu 
lapkyu dh fof/k ¼mnkgj.k ds fy, xfr] Roj.k] okgu ij 
yksM] okgu vkSj bZa/ku dk çdkj] mRltZu dks fu;af=r djus 
ds fy, bLrseky çkS|ksfxdh bR;kfn½ ij fuHkZj djrk gSA

1 ,oa 2oSKkfud] 3Lukrd Nk=] 4fjlpZ baVuZ] ifjogu ;kstuk çHkkx] dsaæh; lM+d vuqla/kku laLFkku] ubZ fnYyhA
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lM+d niZ.k

vkJe pkSd pkSjkgs ls xqtjus okys okguks ds çdkj rFkk 
buds }kjk bZa/ku ds çdkj dk mi;ksx 24 ?kaVs ds losZ{k.k  
}kjk irk yxk;k x;kA fp= 2 bZa/ku ds çdkj vkSj okgu 
ds çdkj dks n'kkZ jgk gSA ¼lzksr& lhvkjvkjvkbZ dh fjiksVZ] 
2005] 2015½

vkJe pkSd ij okgu losZ{k.k

pkSjkgs ij flXuy esa çrh{kk pj.k ds nkSjku okguks dks Nw 
dj Hkh irk yxk;k x;k fd fdrus okguksa ds batu ¼engine½ 
pkyw vkSj fdruksa ds cUn gSA losZ{k.k dk okLrfod mís'; 
pkyd ds O;ogkj dk vuqeku yxkuk FkkA rkfydk 1 blh 
okLrfod losZ{k.k ifj–'; dks n'kkZ jgh gSA

rkfydk 1 % okLrfod losZ{k.k dk ifjn`';

okgu dk çdkj okLrfod losZ{k.k ifjn`';

pkyw 
batu

can 
batu

pkyw 
(%)

can 
(%)

xkM+h ¼pkj ifg;k] 
dkj½

1270 206 86-0 14-0

2&Oghyj 632 466 57-6 42-4

3&Oghyj 277 127 68-6 31-4

cl 94 20 82-5 17-5

gYds okf.kfT;d 
okgu

55 20 73-3 26-7

Hkkjh okf.kfT;d 
okgu

5 2 71-4 28-6

dqy 2333 841 73-2 26-8

bl v/;;u esa fnYyh ds lcls T;knk HkhM+ HkkM+ okys pkSjkgs 
¼vkJe pkSd½ ij ;krk;kr flXuy ds nkSjku bZa/ku dh cckZnh 
dk vuqeku ,d csfld fleqys'ku e‚My }kjk fn[kk;k x;k 
gS ftldks vk/kkj eku ds vU; pkSjkgksa ij Hkh mi;ksx fd;k 
tk ldrk gSA bl lcdks djus ds fy, ;krk;kr vk;ru] 
pkSjkgksa ij okguks dh drkj dh yackbZ] ;krk;kr lajpuk 
vkSj <kapkxr ck/kkvksa tSls dbZ igyqvksa dks /;ku esa j[kk 
x;k gSA p;fur pkSjkgs ij yky flXuy esa çrh{kk pj.k 
ds nkSjku okguks dks Nw dj Hkh irk yxk;k x;k fd fdrus 
okgu ds batu pkyw vkSj fdrus ds batu cUn FksA losZ{k.k 
dk okLrfod mís'; pkyd ds O;ogkj dk vuqeku yxkuk 
FkkA bl v/;;u esa ekbØks fleqys'ku l‚¶Vos;j ¼VISSIM½ 
dh lgk;rk ls e‚Mfyax dh x;h gS] rkfd okLrfod ifj–'; 
dks vkSj csgrj rjhds ls le>k tk ldsA gkykafd Mªkbfoax 
O;ogkj l‚¶Vos;j esa e‚Mfyax ,d le:i ;krk;kr vkSj 
fodflr ns'kksa dh lM+d usVodZ ds fy, gSA ijarq e‚Mfyax 
ds ekud dkjdks esa lq/kkj ds ckn ns[kk x;k rks blesa =qfV 
vR;f/kd ugha ik;h xbZ rFkk bl çdkj dh e‚Mfyax dks 
vkpj.k esa yk;k tk ldrk gSA

dk;Zç.kkyh

v/;;u {ks=

vkJe pkSd fnYyh fjax jksM ds nf{k.kh dksus ij fLFkr ,d 
pkSjkgk  gSA bl pkSjkgs ls çfrfnu yxHkx 4-3 yk[k okgu 
xqtjrs gS rFkk ;g iwjh fnYyh ds lcls O;Lr ;k tfVy 
pkSjkgksa esa ls ,d gSA

b±/ku uqdlku dk vkdyu

fp= 1 % orZeku ifj–'; dks cnyus ds fy, ç;qä  
dk;Zç.kkyh dks n'kkZ jgk gSA

fp= 1 % v/;;u ds {ks= ds fy, viuk;k x;k –f"Vdks.k

fp= 2 % bZa/ku vkSj okgu ds çdkj ¼çfr'kr esa½

leL;k vkSj 
v/;;u ds 
{ks= dk p;u

MsVk laxzg 
vkSj vuqHkoh 
ijke'kZ }
kjk MsVk 
fo'ys"k.k

pkSjkgs 
ij nsjh 
ds dkj.k 
foR‍rh;] 
le; ?kkVs 
dk vuqeku

nsjh vkSj ;k=k 
ds le; ds 
vkdyu ds 
fy, VISSIM 
e‚My dk 
mi;ksx

bZa/ku cpr ds 
'keu mik;ksa 
vkSj orZeku 
ifj–'; ij 
blds çHkko

okgu dk izdkj b±/ku ds vk/kkj ij oxhZdj.k
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ekWMy dk fodkl

;krk;kr çokg ds la?k"kZ {ks=ksa dks csgrj le>us ds fy,] 
ihVhoh lewg }kjk fodflr lw{e fleqys'ku l‚¶Vos;j fofl‍e 
¼VISSIM½ dk mi;ksx fd;k x;k rkfd okLrfod ifj–'; 
dks vkSj csgrj rjhds ls le>k tk ldsA fofl‍e l‚¶Vos;j 
ç;ksx'kkyk esa ;krk;kr ds çokg dk fleqys'ku djrk gSA 
vkJe pkSd pkSjkgs dk xwxy vFkZ ls çkIr lanHkZ Nfo dks 
lM+d usVodZ e‚My ds fy, ,d i`"BHkwfe uewus ds :i esa 
bLrseky fd;k x;k rkfd vk/kkj ifj–'; fn[kk;k tk ldsA 
fp= 3 vk/kkj ifj–'; dks n'kkZ jgk gSA

ekbØks fleqys'ku l‚¶Vos;j ¼VISSIM½ esa e‚Mfyax ds nkSjku] 
fyadks vkSj dusDVlZ] okgu lapyu] okafNr xfr] de xfr 
{ks=ksa esa çkFkfedrk fu;e] flXuy vof/k bR;kfn dk bLrseky 
fd;k x;kA VISSIM esa fleqys'ku ds fy, bLrseky gksus 
okyk ^;k–fPNd cht ¼Random Seeds½* ds :i esa tkuk 
tkus okys ekud dks fy;k x;k gSA fp= 4 xfr cuke 
;k–fPNd cht rFkk fp= 5 dqy okguksa dh la[;k cuke 
;k–fPNd cht dks n'kkZ jgs gSA

Åij js[kkadu ds vk/kkj ij ;g ns[kk tk ldrk gS fd 60 
vkSj 40 ds :i esa ;k–fPNd cht loksZÙke laHko lfUudVu 
¼near to real world½ ifj.kke ns jgk gSA rkfydk 2 esa fofHkUu 
ekinaMksa ds lkFk vyx&vyx ;k–fPNd cht ds rgr çkIr 
ifj.kkeksa dks n'kkZ;k x;k gSA

fp= 3 % ekbØks fleqys'ku l‚¶Vos;j fofl‍e ¼VISSIM½ fleqys'ku esa 
usVodZ e‚My

fp= 5 % dqy okguksa dh la[;k cuke ;k–fPNd cht

fp= 4 % xfr cuke ;k–fPNd cht
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lM+d niZ.k

rkfydk 2 dk fo'ys"k.k djus ds i'pkr ;k–fPNd cht 
la[;k 40 vf/kd ;FkkFkZoknh ¼near to real world½ yxrh gS 
rFkk 40 ds :i esa ;k–fPNd cht dks mi;ksx gsrq viukus 
ds fy, geus ;k–fPNd cht 40 ds dqN vkSj fleqys'ku esa 
bLrseky fd;s tkus okys ekudksa ¼tSls ds Mªkbfoax ekud] 
flXuy ds pj.k vkfn½ ij ij[kkA 

ifj.kke
fleqys'ku ls gesa dbZ egRoiw.kZ rqyukRed ifj.kke çkIr gq, 
gSA rkfydk 3 fleqys'ku ls çkIr rqyukRed ifj.kke dks 
n'kkZ jgh gSA

rkfydk 3 % fleqys'ku ls çkIr rqyukRed ifj.kke

çkpy
Parameter

okLrfod
Field 
Data    

vkn'kZ
Model 
Data

fleqys'ku ls 
ifj'kq¼rk

(%)

okguksa dh la[;k 15267-00 9863 64-60

vkSlr nsjh ¼lsdaM½ 443-32 330-86 74-63

;k=k dk le; ¼lsdaM½ NA 74-5 NA

mijksä rkfydk 3 ls irk pyrk gS fd e‚My yxHkx 
70 çfr'kr lgh gSA e‚My ds vk/kkj ij dqN egRoiw.kZ 
fVIif.k;ksa dk uhps mYys[k fd;k tk jgk gS &

fp= 6 % fofHkUu ifjfLFkfr;ksa ls çkIr fofHkUu bZa/kuks dh [kir rFkk ewY;ksa ds chp rqyuk

rkfydk 2 % fofHkUu ekinaMksa ds lkFk vyx&vyx ;kn`fPNd cht ds rgr çkIr ifj.kke

Ø-la-
Sl.No.

vof/k
Duration

;kn`fPNd cht
Random 
Seeds

xfr
Speed

dqy okgu
Total Vehicle

Bgjko nwjh
Stopping 
Distance

çxfr le;
Headway  

Time

ckn dk cnyko
Following 
variation

1 1 ?kaVk 60 30 9556 4-92 QqV 0-9 lsdaM 13-12 QqV

2 1 ?kaVk 40 20 7798 4-92 QqV 0-9 lsdaM 13-12 QqV

3 1 ?kaVk 50 20 8246 1-00 QqV 0-1 lsdaM 13-12 QqV

4 1 ?kaVk 50 20 8455 1-00 QqV 0-1 lsdaM 1-00 QqV

5 1 ?kaVk 40 25 9472 1-00 QqV 0-1 lsdaM 1-00 QqV

6 1 ?kaVk 20 20 8501 0-5 QqV 0-1 lsdaM 5-00 QqV

7 1 ?kaVk 70 20 8500 0-5 QqV 0-1 lsdaM 5-00 QqV

8 1 ?kaVk 42 20 7059 2-0 QqV 2 lsdaM 2-0 QqV

b±/ku dh [kir ds chp rqyuk fofHkUu ifjn`';ksa ls izkIr
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¼i½	 fo'kky drkj yackbZ & fleqys'ku e‚My Li"V :i 
ls futkeqíhu&cnjiqj fn'kk esa okguksa dh yEch drkj 
dks n'kkZrk gSA

¼ii½	 {kerk ls vf/kd okgu & vkJe pkSd ds ekbØks 
fleqys'ku l‚¶Vos;j ¼VISSIM½ fleqys'ku e‚My ls 
[kjkc Mªkbfoax gkykrksa dk irk blh ckr ls py 
tkrk gS fd fleqys'ku e‚My Hkh lHkh okgu dk 
buiqV djus esa l{ke ugha gSA

fp= 6 esa fofHkUu ifjfLFkfr;ksa ls çkIr fofHkUu bZa/kuksa dh 
[kir rFkk ewY;ksa dks n'kkZ;k x;k gSA 

fu"d"kZ

dsoy vkJe pkSd ij gh ge gj jkst yxHkx 271 yhVj 
isVªksy] 133 yhVj Mhty vkSj 407 fdyks lh,uth cckZn 
dj jgs gSaA okLrfod cckZnh fuf'pr :i ls blls Hkh  
vf/kd gSA vxj iwjh fnYyh dh ckr djs rks ;g vkSj Hkh 
ladViw.kZ fLFkfr dh rjQ bafxr dj jgk gSA iwjs {ks= ds 
leqfpr <kapkxr fu;kstu le; dh ekax gSA mfpr f'k{kk] 
;krk;kr ds fu;eksa vkSj lM+dksa ij bartkj ds le; batu 
cUn djuk vkfn dk vPNk çf'k{k.k cgqr egRoiw.kZ gSA Hkwfe 
mi;ksx uhfr dk dM+kbZ ls ikyu fd;k tkuk pkfg, vkSj 
lM+d ds fdukjs vfrØe.k dks gVk fn;k tkuk pkfg,A

la{ksi esa] ,d LFkk;h ifjogu ç.kkyh tks ;krk;kr HkhM+ ds 
dkj.k mRiUu leL;kvksa ds funku ds lkFk okgu pkyd }kjk 
bZa/ku dh cpr vkSj okrkoj.k lqj{kk gsrq flXuy ij bartkj 
ds le; okgu ds batu dks cUn djus dh t:jr gSA

lanHkZ

1-	 ih ifjnk vkSj ,l xaxksik/;k;] ^fnYyh ds flXuykbTM 
pkSjkgksa ij okguksa dh lqLrh ds nkSjku bZa/ku uqdlku dk 
vkdyu*] Hkkjrh; lM+d dkaxzsl] ihih 61&70] vxLr 
2008A

2-	 eSd ucksyk ,] cz‚Mfjd ch vkSj fxy ,y] ^'kgjh ;krk;kr 
dh lqLrh fLFkfr esa ok;q çnw"k.k lkaærk*] ifjogu vuqlaèkku 
vk;jySaM] Hkkx Mh o‚Y;we 14] ihih 567&575] 2009A

3-	 diih,yyksa] , pkfcuh vkSj vcq th,M] QksMZ eksVlZ daiuh 
ds ek/;e ls] eSlkpqlsV~l baLVhV;wV v‚Q VsDuksy‚th] 
dSfEczt }kjk çLrqr ^okgu ls mRltZu vkSj bZa/ku dh 
[kir dk ,d lkaf[;dh; e‚My* ,evkbZVh xBca/ku] 
2002A

4-	 Qsyys.MjksQ] ekfVZu vkSj oksjfr'k] ihVj] ^vlyh nqfu;k 
dh fLFkfr;ksa esa lw{e ;krk;kr çokg e‚My VISSIM 
dk ekU;dj.k*] okf"kZd cSBd] ifjogu vuqlaèkku cksMZ] 
okf'kaxVu Mh-lh] tuojh 2001A

5-	 VISSIM l‚¶Vos;j] xwxy vFkZ] xwxy eSIl] fofdihfM;kA

6-	 lhvkjvkjvkbZ dh PCRA dh çk:i fjiksVZ] 2015] 
2005A

7-	 lhvkjvkjvkbZ dh ELSIM dh çk:i fjiksVZ] 2015]

8-	 vfuy flag] ,l- xaxksik/;k;] ih- ds- uUnk] ,l- Hkêkpk;Z] 
lh- uhjt 'kekZ] lh- Hkku] VªsaM~l v‚Q xzhugkml xSl 
,feLlhvksal ÝkWe n jksM VªkaliksVZ lSDVj bu bafM;k] 
lkbUl v‚Q n VksVy ,uok;juesaV] o‚Y;we 390] b'kw 1] 
1 Qjojh 2008] ist 124&131A

eSa thou dh gj gy py esa
dqN iy lq[ke;]
vej.k v{k;]
pqu ysrk gw¡A 

eSa tx ds gj dksykgy esa
dqN Loj e/kqe;]
mUeqä vHk;]
lqu ysrk gw¡A 

gj dky dfBu ds cU/ku ls
ys rkj rjy
dqN eqn eaxy
eSa lqf/k iV ij
cqu ysrk gw¡A	

gfjoa'kjk; ^cPpu*

esjk lacy
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lM+d niZ.k

euksoSKkfud rjhdksa ls pkydksa esa euks'kkjhfjd 
y{k.kksa dk ewY;kadu vè;;u

uhfyek pØorhZ1] dkfeuh xqIrk2]
,l- osyqeq#xu3 ,oa fjDdw jhrs'k4 

1-0	 çLrkouk 

orZeku ifj–'; esa ;krk;kr laca/kh cgqr HkhM+&HkkM+] Vdjko 
vkSj lM+d ij Øks/kksUekn LokHkkfod gh gSA okgu pkyu ,d 
tfVy dk;Z gS] ftlesa cgqr&lh ;qfä;ksa vkSj fnekxh dljrksa 
dh vko';drk gksrh gSA blesa dHkh&dHkh dk;Z dh vf/kd 
ek=k ds dkj.k ekufld ncko Hkh gks tkrk gS] tks vk/kqfud 
thou 'kSyh ds vuqlkj gksuk LokHkkfod gh gS] ysfdu eksVj 
pkyu ds le; vfrfjä ekufld ncko 'kkjhfjd LokLF; ds 
fy, [krjk fl) gks ldrk gSA lkekU;r% tks okgu pkyd 
e/;e ;k detksj ekufld fLFkfr okys gksrs gSa mUgsa lM+d 
ij 'kkjhfjd vkSj ekufld çrkM+uk vf/kd >syuh iM+rh gSA 
bu lHkh vifjgk;Z ifjfLFkfr;ksa ds dkj.k lM+d ij okgu 
pykus okys dbZ okgu pkydksa dks cgqr&lk ekufld ncko 
vkSj ruko gksrk gSA bl çdkj ;g fl) gksrk gS fd tfVy 
'kgjh okrkoj.k esa gksus okyh lM+d nq?kZVuk,a vf/kdrj 
vfèkd dk;Z&Hkkj vkSj euks'kkjhfjd ncko ls lacaf/kr dkjdksa 
ds c<+us ds dkj.k gksrh gSaA¼1½

fnu&çfrfnu ds thou esa fdlh Hkh okgu pkyd ds okgu 
pkyu ds le; çdV gksus okyh mldh vkØkedrk dh 
Hkkouk] vkRe&fu;a=.k esa deh vkSj vkijkf/kd Hkkoukvksa dh 
vksj >qdko] mPp tksf[ke ysus dk O;ogkj bR;kfn O;fäxr 
dkjdksa ,oa 'kgjh okrkoj.k ds tfVy lkekftd dkjdksa ls 
çHkkfor gksus dh otg ls gksrh gSaA lM+d ij fn[kkbZ nsus 
okys fofHkUu fo"ke O;ogkjksa esa budk ijLij laca/k lM+d 
miHkksäkvksa ds O;fäRo dh fo'ks"krkvksa esa ns[kk tk ldrk gS 
tSls fd rst xfr ls okgu pykuk] vU; okguksa ls lVkdj 
okgu pykuk] 'kjkc ds u'ks esa okgu pykuk] lsy Qksu 
dk ç;ksx vkSj okgu pykrs le; lhV cSYV dk ç;ksx u 
djuk bR;kfn¼2½A okgu pkyu esa tksf[ke ysus vkSj ;krk;kr 
ds fu;eksa dk mYya?ku djus ds O;ogkj ds ihNs dk dkj.k 
tYnckth ;k cgqr leL;kiw.kZ ekufld ncko dh fLFkfr 
ikbZ xbZ gS¼3½A ;s LokHkkfod ifjorZu ,oa mÙkstuk] muds 

ekrk&firk }kjk vius cPpksa ij de #fp ysuk] udkjkRed 
lkfFk;ksa dk lkFk o dbZ ckj ekrk&firk ds }kjk xyr 
thou 'kSyh viukus ds dkj.k ls iSnk gksrh gS¼4½A 

fons'kksa esa fd, x, v/;;uksa esa ;g ik;k gS fd tksf[ke ysus] 
okgu dh nks"kiw.kZ j[kj[kko djus okys] u'ks dh gkyr esa 
okgu pkyu djus okys pkyd vkRe&uk'kh ço`fÙk ds ik;s 
x,A lkFk gh ?kkrd vkSj xSj&?kkrd VDdj nksuksa ls çHkkfor 
pkydksa esa euksjksx vkSj lkekftd vkØkedrk dk Lrj vU; 
pkydksa dh rqyuk esa vkSlr ls vf/kd ik;k x;k¼5]6]7½A     

2-0	 fo,uk ijh{k.k ç.kkyh }kjk okgu pkydksa dk  
	 ijh{k.k vkSj mldh fo'ks"krk,a  

fo,uk ijh{k.k ç.kkyh }kjk okgu pkydksa ds ijh{k.k esa 
,d daI;wVjh—r ç.kkyh }kjk O;fäRo fo'ks"krkvksa dk ekiu 
fd;k tkrk gSA ;g ,d ,slh cgqvk;keh ijh{k.k ç.kkyh 
gS] ftlds ek/;e ls ;krk;kr laca/kh euksoSKkfud vkSj 
lkekftd mÙkjnkf;Ro dh Hkkouk] vkRe&fu;a=.k dh Hkkouk] 
HkkokRed fLFkjrk vkSj tksf[ke ysus dh Hkkouk ,oa ;krk;kr 
ls lacafèkr lek;kstu ds fy, rRijrk dh fo'oluh; rjhds 
ls tkap dh tkrh gSA

bl v/;;u esa Þde nwjh okys ekxZ vFkkZr xarO; LFkkuß 
vkSj Þyach nwjh okys ekxZ vFkkZr xarO; LFkkuß okys okgu 
pkydksa ds dk;Z fu"iknu dk fo'ys"k.k fd;k x;kA rkfydk 
1 esa ,sls okgu pkydksa dk fooj.k fn;k x;k gS] tks Þyach 
nwjh okys ekxZß ij Fks ;k Þde nwjh okys ekxZß ij Fks vFkkZr 
yxHkx 300 fdyksehVj dh nwjh ds vanj okgu pyk jgs Fks 
¼fp= 1½A 

3-0	 fo,uk ijh{k.k ç.kkyh }kjk okgu pkydksa dk  
	 O;fDrRo ijh{k.k 

okgu&pkydksa ds O;fäRo ds ijh{k.k fo,uk ijh{k.k ç.kkyh 
}kjk fd;k x;kA bl ijh{k.k dh dqy vof/k yxHkx 

1 foHkkxk/;{k ,oa ofj"B çeq[k oSKkfud]  2 ofj"B rduhdh vf/kdkjh]  3 ofj"B çeq[k oSKkfud] ;krk;kr bathfu;fjax vkSj lqj{kk çHkkx] lh,lvkbZvkj&lhvkjvkjvkbZ] 
4 foHkkxk/;{k] ihlhVhvkbZ lewg
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10 feuV gSA bl ijh{k.k dk ç;ksx] okgu&pkyu ds 
lanHkZ esa laxr O;fäRo laca/kh fo'ks"krkvksa ds ekiu ds 
fy, fd;k tkrk gSA bl v/;;u esa fu:fir çn'kZ dk 
vkdkj Lo:i dqy 537 okgu pkyd FksA ijh{k.k ds le; 
pkydksa esa fuEufyf[kr ifjorZdksa dk ekiu fd;k x;k % 
HkkokRed fLFkjrk] mÙkjnkf;Ro dh Hkkouk] vkRe&fu;a=.k 
vkSj lkgfldrk] vkosx ,oa bZekunkjh] vkarfjd fLFkjrk 
dh Hkkouk ,oa fo'oluh;rk dh Hkkouk dk vyx&vyx 
ekinaMksa esa ewY;kadu fd;k x;kA bldk fooj.k rkfydk 1 
esa fn;k x;k gSA

lkekftd nkf;Ro dh Hkkouk dk ekiu] LVsºyoxZ vkSj Ýs 
¼Steyhawg and Frey½ ds lkekftd ewY;ksa ds çfr vfHko`fÙk fp= 1 % fo,uk ijh{k.k ç.kkyh }kjk okgu pkydksa dk ijh{k.k

rkfydk 1 % O;fäRo dh fo'ks"krkvksa dk ijh{k.k

okgu pkydksa 
dh la[;k

HkkokukRed
fLFkjrk

mÙkjnkf;Ro
dh Hkkouk

vkRe&fu;a=.k lkgfldrk vkSj 
vkosx dh ek=k

bZekunkjh

mez % Js.kh % Js.kh % Js.kh % Js.kh % Js.kh

284
¼30 ls
de½

22-2 vPNk 7-75 vPNk 6-69 vPNk 8-10 vPNk 5-99 vPNk

0-35 vkSlr ls
vf/kd

4-23 vkSlr ls
vf/kd

4-58 vkSlr ls
vf/kd

2-82 vkSlr ls
vf/kd

4-93 vkSlr ls
vf/kd  

0-35 vkSlr 13-03 vkSlr 14-08 vkSlr 12-32 vkSlr 11-62 vkSlr

0-70 vkSlr ls 
de

0 vkSlr ls 
de

0-70 vkSlr ls 
de

0-35 vkSlr ls 
de

1-06 vkSlr ls 
de

76-4 ?kfV;k 75 ?kfV;k 73-94 ?kfV;k 76-41 ?kfV;k 76-41 ?kfV;k  

18-6 vPNk 9-49 vPNk 7-51 vPNk 7-91 vPNk 6-32 vPNk

0-40 vkSlr ls
vf/kd

3-95 vkSlr ls
vf/kd

4-35 vkSlr ls
vf/kd

3-95 vkSlr ls
vf/kd

5-53 vkSlr ls
vf/kd

253 
¼30 ls
vf/kd½

1-6 vkSlr 8-70 vkSlr 10-67 vkSlr 8-30 vkSlr 7-91 vkSlr

0-40 vkSlr ls 
de

0 vkSlr ls 
de

0-79 vkSlr ls 
de

0-79 vkSlr ls 
de

1-58 vkSlr ls 
de

79-1 ?kfV;k 77-87 ?kfV;k 76-68 ?kfV;k 79-05 ?kfV;k 78-66 ?kfV;k

20-9 vPNk 76-35 vPNk 7-08 vPNk 8-01 vPNk 6-15 vPNk

0-37 vkSlr ls
vf/kd

0 vkSlr ls
vf/kd

4-47 vkSlr ls
vf/kd

3-35 vkSlr ls
vf/kd

5-21 vkSlr ls
vf/kd

537
¼lexz½

0-93 vkSlr 10-99 vkSlr 12-48 vkSlr 10-43 vkSlr 9-87 vkSlr

0-56 vkSlr ls 
de

4-10 vkSlr ls 
de

0-74 vkSlr ls 
de

0-56 vkSlr ls 
de

1-30 vkSlr ls 
de

77-7 ?kfV;k 8-57 ?kfV;k 75-23 ?kfV;k 77-65 ?kfV;k 77-47 ?kfV;k
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dh rhu ?kVdh; e‚My ij vk/kkfjr gSA xêÝsM~lu vkSj 
fgphZ ¼Gottfredson and Hirschi½ dk vijk/k laca/kh lkekU; 
fl)kar esa vkRe&fu;a=.k ds ekinaM ij enksa ds fuekZ.k ds 
fy, vk/kkj fn;k x;k gS ¼8½A vkstfLork] ftls HkkokRed 
fLFkjrk ds foijhr ds :i esa ifjHkkf"kr fd;k x;k gS] dks 
O;fäRo dh ml fo'ks"krk }kjk ekik tkrk gS] ftls vksLVsMksQZ 
¼Ostendorf½ us O;fäRo dh çfrHkk ds vk;ke ds loksZÙke 
ladsrdksa ds :i esa n'kkZ;k gS ¼9]10½A tksf[ke ysus dh rRijrk 
ds ekiu ds :i esa laosnu'khyrk pkgus ds fuekZ.k dk 
ewY;kadu twdjeSu ¼Jokerman½ ¼11]12½ }kjk çfrikfnr Þjksekap 
vkSj lkgfld&pkgrß ij vk/kkfjr ekinaM }kjk fd;k tkrk 
gSA bl mi ekinaM ds fodYi dks lqjf{kr okgu pkyu 
O;ogkj ds egRo }kjk mfpr Bgjk;k x;k gSA bl v/;;u 
ls ;g Kkr gksrk gS fd ykblsal dk uohuhdj.k djokus ;k 
u, ykblsal çkIr djus ds bPNqd vkosndksa ds O;fäRo dh 
fo'ks"krkvksa dh mfpr tkap] okgu pkydksa dh lHkh Jsf.k;ksa 
ds fy, vko';d :i ls fd;k tkuk pkfg, ¼13]14½A

4-0	v/;;u ds fu"d"kZ  

HkkokRed fLFkjrk dk ekinaM % HkkokRed fLFkjrk j{kkRed 
vkSj lqjf{kr okgu pkyd gksus ds fy, ,d vR;ar  
egRoiw.kZ ekinaM gSA bl v/;;u esa 30 o"kZ ls de vk;q oxZ 
ds 76-41 çfr'kr okgu pkydksa dk çn'kZu HkkokRed fLFkjrk 
esa ?kfV;k Fkk] tcfd cM+h vk;q lewg ds okgu pkydksa dk 
çfr'kr 79-05 çfr'kr FkhA

4-1	 mÙkjnkf;Ro dh Hkkouk dk ekinaM % ;qok okgu pkydksa 
esa tksf[ke ysus dh ckr vke vkSj lkekU; Fkh] ysfdu 
muesa mÙkjnkf;Ro dh Hkkouk vkSj vU; lqj{kk lqjf{kr 
okgu pkyd dh ,d çeq[k fo'ks"krk gSA okgu pkydksa 
dh feF;k lksp ;g gksrh gS fd viuh igpku O;ä 
djus ds fy, tksf[ke ysus dh vko';drk gksrh gSA 
bl v/;;u esa ;qok okgu pkydksa us mÙkjnkf;Ro dh 
Hkkouk dk çn'kZu vf/kd fd;k] tcfd vuqHkoh vkSj 
iqjkus okgu pkydksa esa ;g de ns[kh xbZ] D;ksafd 
buesa 75 çfr'kr okgu pkyd 30 o"kZ ls de mez ds 
Fks vkSj 77-87 çfr'kr 30 o"kZ ls vf/kd vk;q lewg 
ds vuqHkoh okgu pkyd Fks] ftudk mÙkjnkf;Ro dh 
Hkkouk esa ?kfV;k Þçn'kZuß FkkA 

4-2	 vkRe&fu;a=.k dk ekinaM % blh çdkj ;gka Hkh 
vuqHkoh vkSj cM+h vk;q lewg ds okgu pkydksa dh 
rqyuk esa ;qok okgu pkydksa esa mÙkjnkf;Ro dh Hkkouk 

vfèkd ns[kh xbZ] D;ksafd 30 o"kZ ls de vk;q ds  
73-94 çfr'kr okgu pkyd Fks vkSj 30 o"kZ ls vf/kd 
vk;q lewg ds 76-68 çfr'kr okgu pkyd Fks] ftudk 
vkRe&fu;a=.k esa Þ?kfV;k Js.khß çn'kZu FkkA 

4-3	 lkgfldrk vkSj vkosx dh ek=k dk ekinaM % bl 
v/;;u esa ik;k x;k fd vuqHkoh vkSj cM+h vk;q lewg 
ds okgu pkydksa dh rqyuk esa ;qok okgu pkydksa 
esa lkgfldrk vkSj vkosx dh ek=k de ns[kh xbZ] 
D;ksafd 30 o"kZ ls de vk;q oxZ ds 76-41 çfr'kr 
okgu pkyd Fks vkSj 30 o"kZ ls vf/kd vk;q lewg ds 
79-05 çfr'kr okgu pkyd Fks] ftudk lkgfldrk 
vkSj vkosx dh ek=k esa Þ?kfV;k Js.khß esa vkadk x;k FkkA 

4-4	 bZekunkjh dk ekinaM % 30 o"kZ dh vk;q lewg ls 
de 76-41 çfr'kr okgu pkyd vkSj 30 o"kZ ls 
vfèkd vk;q lewg ds 78-66 çfr'kr okgu pkydksa dk 
bZekunkjh ds ekinaM esa Þ?kfV;kß çn'kZu FkkA

yach nwjh okys ekxZ vkSj de nwjh okys ekxZ ds okgu pkyd% 
bl v/;;u ds fu"d"kksaZ ls irk pyk gS fd laiw.kZ çn'kZu 
okys 70 çfr'kr ls vf/kd okgu pkydksa dk çn'kZu O;fäRo 
ds lHkh ekinaMksa esa Þ?kfV;kß FkkA blds vykok bl v/;;u 
esa çeq[k fu"d"kZ ;s Hkh fudys fd ftu okgu pkydksa us de 
nwjh okys ekxksaZ esa okgu pyk;k Fkk] mudk çn'kZu yach nwjh 
okys ekxksaZ ds okgu pkydksa dh rqyuk esa csgrj FkkA blds 
vykok mi;qZä lHkh ekinaMksa esa de vad çkIr djus okys 
okgu pkydksa ds lk{kkRdkj ds nkSjku bl ckr dk irk 
pyk gS fd mUgsa igys nq?kZVuk dh laHkkouk ;k NksVh&eksVh 
nq?kZVuk dk vuqHko Fkk] ftlesa ckn esa mUgksaus lq/kkj dj 
fy;kA 

bl v/;;u ls lkjka'k esa ;g ckr mHkj dj vkbZ gS fd 
HkkokRed fLFkjrk] mÙkjnkf;Ro dh Hkkouk] vkRe&fu;a=.k 
vkSj bZekunkjh tSls dkjdksa esa de vad çfgr O;fäRo 
lacaèkh fo'ks"krk,a vf/kd nq?kZVuk,a djus okys okf.kfT;d 
okgu pkydksa esa ,d leku FkhA bl v/;;u ds fu"d"kksaZ 
dk leFkZu vU; v/;;u ds fu"d"kksaZ }kjk Hkh fd;k x;k gS] 
tks eaxye dqekj eaxye bZVh ,y ¼Mangalam M K½ ¼14½ }kjk 
fd;k x;k FkkA blesa ;g ik;k x;k Fkk fd rdZ] fu;eksa ds 
çfr tkx#drk] /kkj.kk vkSj HkkokRed fLFkjrk tSls dkjdksa 
ds de vadksa lfgr oS;fäd fo'ks"krk,a ,sls okf.kfT;d v‚Vks 
pkydksa esa lkekU; Fkh] ftuds }kjk nq?kZVuk dh laHkkouk 
vf/kd FkhA 
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lanHkZ	
1-	 bLloj ,p] vksusu ,y] lcqad ,p ,p] vYVqadk;ad vks] 

ilZufyVh djsDVjfLVDls] lkbdksyksftdy fleVEl ,.M 
,aXtkbVh yscYl v‚Q Mªkboj bu psat v‚Q vcZu VªkaliksVsZ'ku 
bu bLVUcqy] vkdqis'ku esaM ¼yanu½ 2002%52¼6½%297&308 
fjVªkbOM vçSy 15] 2013] http:/occmed.oxfordjournals.
org/content/52/6/297.long

2-	 Cykst ,l] ,esajkVax ,l] bZolZ vkj D;w] yks ,l ds] u‚VZu 
vkj ¼2005½ fjLdh Mªkbfoax gSfcV~l ,.M eksVj Oghdy 
Mªkboj bUT;wjhA ,DlhMsaV ,ukfyfll ,.M fçosa'ku] 37¼4½% 
619&624

3-	 yxkMsZ bZ] psLVkax ts ts,Q] xqbZ xqbZu ,] d‚;wjsV& fiYlj 
,e] fdj‚u ,e] ykQaV ,l ¼2004½ beks'kuy LVªsl ,.M 
VªSfQd ,DlhMsaV % n bEisDV v‚Q lSijs'ku ,.M MkbokslZA 
bihfMfe;ksy‚th] 15¼6½%762-766

4-	 lksi tsVh] okyj ih,Q] j?kqukFku VhbZ] ikfVy ,l,eA 
,MksyslsaV ,uVhlhMsaV~l v‚Q gkbZ&fjLd Mªkbfoax fcgsfo;j 
buVw ;ax ,MYVgqM % lClVªkal ;wt ,.M iSjsaVy bu¶ysalA 
,DlhMsaV ,ukysfll ,.M fçosa'kuA 2001% 33%649&658

5-	 iksd‚uhZ ,Mh ¼1975½ lsYQ fMªLVªD'ku ,.M n v‚Vkseksckby] 
bu ,-vkj- j‚cVZ ¼,Mh'ku½ lsYQ fMLVªfDVo fcgsfo;jA fLçax 
QhYM] bfyuksbl % lh-lh- Fk‚el] ih-ih-&123&137-

6-	 tSQjs oSykVkbu] ,.M osêudksVZ ,esafy;k Vsyh ¼2006½ % 
ilZusfyVh ,.M ,xzsflo fcgsfo;j v.Mj çksoksfdax ,.M 
U;wVªy daMh'ku % , esaVk&,ukfyfVd fjC;w] lkbdksy‚ftdy 
cqysfVu] 132¼5½ % 751&777

7-	 lpZ feMV lhMCyw] lQj tsMCyw] ftyksVks foV~t ,pvkbZ] 
fQ'kj vkj,l ¼1977½ % lqlkbM ckbZ fOgdqyj Øs'k- vesafjdu 

tuZy v‚Q lkbØh,Vªh] 134 % 175&178

8-	 LVsgy oxZ Mh] Ýs Mh ¼1990½ vkbal Vsyqatu- LVªqDVj] esalqax 
,.M QadVhvksuu- bu % LVªks,sos MCyw] gscLVªksu ,e] dksMksy 
tsih] LVsQsalu th,e ¼bZfM;l½ % lksft;ky lkbdksy‚th % 
bZus bZu Qqgkjax % cfyZu fLçtj] ih- ist 144&170

9-	 x‚VÝsV~lu ,evkj] glZph Vh ¼1990½ % , tuZy F;ksjh v‚Q 
Økbe- lsaVQ‚MZ] lh, % lSaV Q‚MZ ;wfuoflZVh çsl

10-	 x‚VÝsV~lu ,evkj] glZph Vh ¼2003½ % lsYQ daVªksy ,.M 
vi‚jP;qfuVh- bu- lh-,y- fczV ,.M ,e- x‚V ÝsMlu 
¼bZMh,l½ % daVªksy F;ksjh v‚Q Økbe ,.M MsyhDosalh- 
,Mokalst bu Øhfeuksy‚ftdy F;ksjh 12- U;w czqufLod- 
VªkatsD'ku ifCyllZ-

11-	 twdjesau ,e] dwgyesau Mh,e] t‚bjesau ts] VsVk ih] Øk¶V 
,e ¼1993½ % , daisjhtu v‚Q Fkzh LVªDpjy e‚My Q‚j 
ilZusfyVh % n fcx Fkzh] n fcx Qkbo ,.M n vkYVjusfVo 
Qkbo- tuZy v‚Q ilZusyVh ,.M lksfl;y lkbdksy‚th] 
65 % 757&768

12-	 tksukg ch, ¼1997½ % lsals'ku lhfdax ,.M fjLdh Mªkbfoax % 
, fjO;w ,.M lsaFksfll v‚Q n fyVjspj- ,DlhMsaV ,ukfyfll 
,.M çhosa'ku] 29 % 651&665

13-	 t‚uk ch,] Fkhlsu vkj] ,;w bZ;qax bZ ¼2001½ % lsals'ku 
lhfdax] fjLdh Mªkbfoax ,.M fcgsfojy ,MsIVs'ku- ,DlhMsaV 
,ukysfll ,.M çhosa'ku] 33¼5½ % 679&684

14-	 eaxye ,e ds] flUgk ohds] çgjkt ,lds] Hkêkpk;Z thMh 
¼2013½ % ilZusfyVh dksfjysV~l vkQ ,DlhMsaV~l& çksuusl 
bu v‚Vks fjD'kk MªkbolZ bu bafM;k- baVjus'kuy tuZy v‚Q 
v‚D;qis'kuy ls¶Vh ,.M bZxksZuksfeDl ¼tsvks,lbZ½ 19¼2½ % 
159&165 

LVhQu g‚fdax ds thou dk lcls cM+k ea= gS Þvk'kkoku cusa vkSj [kqn dks O;Lr j[ksaßA g‚fdax dks ,d ,slh chekjh gS] 
ftlesa O;fä dk efLr"d vius 'kjhj ij ls fu;a=.k [kks nsrk gS ysfdu ;g chekjh vHkh Hkh mUgsa gjk ugha ikbZA bldk 
dkj.k cl mudh ldkjkRed lksp o mudk gkSlyk gS] ftlus mUgsa ftanxh dh lcls foo'k dj nsus okyh ifjfLFkfr;ksa 
esa Hkh ,d lQy rFkk çfl) oSKkfud ds :i esa LFkkfir dj fn;k gSA
g‚fdax ekurs gSa & ÞeSa {kerk] tks'k] fgEer] mRlkg vkSj /kS;Z esa fdlh ls de ugha gw¡ vkSj u gh vius thou ls fujk'kA 
eSa e`R;q ls Mjrk ugha gw¡] ij eq>s ejus dh tYnh Hkh ugha gSA esjs ikl vc Hkh cgqr dqN djus ds fy, gSA ---- nwljs yksxksa 
dks eSa ;gh dguk pkgw¡xk fd fodykax gksuk vkidh xyrh ugha gSA blfy, fdlh dks nks"k u nsaA vkidks ldkjkRed 
vkSj O;kogkfjd lksp j[kuh gh gksxhA t:jr ;g gS fd vius thou dh ekStwn fLFkfr;ksa esa ls lcls csgrj fLFkfr dk 
vki pquko djsaA ogk¡ eu dks ,dkxz djsa] tgk¡ vki csgrj dj ldrs gSaAß bl rjg LVhQu g‚fdax us vius thou ds 
mnkgj.k ls ;g ckr çekf.kr dj nh fd /kS;Z] lkgl] ldkjkRed o vk'kkoknh lksp ,oa dk;Z djus ds tTcs dks viukuk 
pkfg, vkSj udkjkRed utfj;s dk R;kx djuk pkfg,] vk'kkoknh lksp gh lQy thou dh vk/kkjf'kyk gSA

LVhQu gkWfdax ds thou esa ldkjkRed lksp dk ;ksxnku
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bartkj izrhd

ru&cnu gS xhyk A

eu ds vanj lw[kk D;w¡ gS AA

'kksj epk gS pkjksa vksj A

fQj ;s rUgkbZ D;w¡ gS AA

T;ksa&T;ksa ?kVrh 'kke esa A

jkrksa dk liuk D;w¡ gS AA

[kqf'k;ksa ds QwVs >jus A

fQj Hkh vka[ksa [kkyh D;w¡ gS AA

<yrh gqbZ 'kke esa Hkh A

pVd /kwi dk bartkj D;w¡ gS AA

eu pkgs FkksM+k lk th yw¡ A

ij 'kwy lk xM+rk lhus esa D;w¡ gS AA

ru&eu esa [kq'kcw rsjh A

fQj bu vka[kksa dks bartkj D;w¡ gS AA

tkuwa eSa ! liuk gksxk u iwjk A

fQj Hkh lUukVs iFk ij]

vkokjk ls dneksa dk bartkj D;w¡ gS AA

lquhrk pUæk

iRFkj ij fc[kjk Qwy & 

QSykrk gS viuh lqxa/k pkjksa vksj]

tSls fdlh Mky ls tqM+k &  

gok dh vB[ksfy;ksa esa jgk gks >wyA

iRFkj dBksjrk dh ewjr gS & 

Qwy dkseyrk dh lwjr gSA 

var esa fot; gksrh dkseyrk dh] 

feVdj Hkh ns tkrk gS egd viuh & 

rHkh rks jkLrs dk iRFkj 

Hkxoku cu tkrk gSA 

R;kx rqPN Qwy dk lcls egku gS & 

ftldk feVuk iRFkj dh ubZ 

igpku cu tkrk gSAA

ysfdu fn[kkos dh nqfu;k dk ;gh gS nLrwj& 

R;kx Hkqyk nsrs gSa egku Qwy dk tcfd  

eafnj esa j[kk iRFkj vkLFkk dk çrhd & 

/keZ dk lEeku cu tkrk gSAA  

lat; pkS/kjh
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lhesaV daØhV lajpukvksa esa pkoy Hkwlh jk[k dk  
mi;ksx & ,d fodYi

MkW- oh-oh-,y-ds- jko1] lq'khy dqekj2] 
;ksxsaæ dqekj3 ,oa çnhi dqekj4

lkjka'k

çLrqr çi= esa pkoy Hkwlh jk[k ¼Rice husk ash½ dks 10 
izfr'kr lhesaV ds foLFkkid ds :i esa feykdj daØhV ds 
xq.kksa dk ç;ksx'kkyk esa v/;;u fd;k x;kA lUnHkZ daØhV 
uewuksa ¼specimen½ vkSj 10 izfr'kr pkoy Hkwlh jk[k fefJr 
daØhV uewuksa dks ç;ksx'kkyk esa rS;kj dj rqyukRed v/;;u 
fd;k x;kA bl v/;;u esa nksuksa daØhV lanHkZ daØhV 
uewuksa vkSj 10 izfr'kr fefJr pkoy Hkwlh jk[k daØhV 
uewuksa ds ;kaf=d ¼Mechanical½] lajpukRed ¼structural½ 
,oa LFkkf;Ro ¼Durability½ xq.kksa dk ewY;kadu ,oa ijh{k.k  
ifj.kkeksa dh foospuk dh xbZA ç;ksx'kkyk esa daØhV dh laihMu 
lkeF;Z  ¼Compressive Strength½] ruu lkeF;Z ¼Split Tensile 

Strength½] QysDlqjy lkeF;Z ¼Flexural Strength½] çR;kLFkrk 
xq.kkad ¼Elastic Modulus½] ty 'kks"k.k ¼Water Absorption½] 
daØhV çfrjks/kdrk ¼Concrete Resistivity½] jSfiM DyksjkbM 
ikjxE;rk ijh{k.k ¼Rapid Chloride Permeability Test½] fcuk 
{k; daØhV ijh{k.k ¼Non Destructive Testing½ ,oa daØhV dk 
lajpukRed fu"iknu ¼Structural Performance of Concrete½ 
ij v/;;u fd;k x;kA ijh{k.k fu"d"kks± ls ;g fofnr gksrk 
gS fd daØhV esa pkoy Hkwlh jk[k dks lhesaV ds 10 izfr'kr 
çfrLFkkid ds :i esa ç;ksx fd;k tk ldrk gSA ifj.kke 
Lo#i lajpuk dks ferO;;h ,oa nh?kkZ;q cuk;k tk ldrk gS 
,oa de iksVZySaM lhesaV ds mi;ksx ls xzhugkml xSlksa dk 
okrkoj.k esa de mRltZu gksxk tSlk fd iksVZySaM lhesaV ds 
mRiknu esa jklk;fud fØ;k ds nkSjku dkcZu MkbZ vkDlkbM 
dk mRltZu gksrk gS tks fd ok;qeaMy ds rkieku o`f) esa 
c<+kok nsrh gSA

çLrkouk 

pkoy Hkwlh ,d [ksrh vk/kkfjr mi&inkFkZ ¼Agriculture 

based byproduct½ gS tks yxHkx pkoy ds 20 çfr'kr pkoy 
ds Hkkj ds rqY; gSA blesa 50 çfr'kr lsyqykst] 25 ls 30 

çfr'kr fyxfuu vkSj 15 ls 20 çfr'kr rd flfydk gSA 
Hkkjr o"kZ esa yxHkx çfro"kZ 12 fefy;u Vu pkoy Hkwlh 
dk mRiknu gksrk gSSA pkoy Hkwlh dk mi;ksx i'kq pkjk ds 
:i esa de fd;k tkrk gS] pkoy Hkwlh dk eq[; mi;ksx 
,d bZa/ku ds :i esa T;knkrj cks;yj xeZ dj fo|qr mtkZ 
esa fd;k tkrk gSA pkoy Hkwlh ds Toyu ds i'pkr yxHkx 
18&20 çfr'kr pkoy Hkwlh ls jk[k mRiUu‍ gksrh gSA pkoy 
Hkwlh dk eq[; ?kVd lhfydk gS ftlesa lhesaV ds xq.k gksrs 
gSaA ,d larqfyr rkieku ij tykus ls ,d vPNs‍ ,oa lhesaV 
xq.kksa ls Hkjiwj jk[k çkIr dj ldrs gSaA v/kZtfyr jk[k dk 
jax dkyk jgrk gS ¼fp= 1½ tcfd ,d iw.kZr% tyh jk[k dk 
jax lQsn gksrk gS ¼fp= 2½A ;g ,d eghu ikstksyksuk xq.kksa 
okyh gksrh gS rFkk bldk vkdkj 5&10 ekbØksu ehVj rd 
gksrk gS ,oa bldk fo'ks"k lrg {ks=Qy 20&25 oxZehVj 
çfrxzke gksrk gSA

1ofj"B fçafliy oSKkfud] chbZ,l çHkkx] lh,lvkbZvkj&lhvkjvkjvkbZ] ubZ fnYyh&110025] bZesy % vvlkrao.crri@nic.in, eksckby % 09899059885]
2fçafliy rduhdh vf/kdkjh] chbZ,l çHkkx]  3ofj"‍B rduhdh vf/kdkjh] chbZ,l çHkkx]  4ofj"B rduhdh vf/kdkjh] chbZ,l çHkkx

fp= 1
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pkoy Hkwlh jk[k daØhV dh lkeF;Z ,oa fVdkmiu c<+krk 
gSA v/;;uksa ls fofnr gqvk gS fd 10 izfr'kr lhesaV ds 
foLFkkid ds :i esa pkoy Hkwlh jk[k feykus ls daØhV dh 
lkeF;Zrk c<+ tkrh gS ,oa og daØhV esa dyksjkbM vk;uksa 
ds ços'k dks jksdrh gS ,oa vkjEHk esa daØhV dh lkeF;Z esa 
c<+ksrjh dkQh vf/kd gksrh gS tcfd vf/kd rjkbZ u djus 
ij Hkh ;g vf/kfeJ.k {kkjh; flfydk jklk;fud fØ;k ,oa 
lYQsV vkØe.k dks Hkh jksdrh gSA 

lhesaV esa 10&30 izfr'kr pkoy Hkwlh jk[k ds çfrLFkkiu 
ls 70 ,eih, ¼MPA½ lkeF;Zrk okyh daØhV çkIr dh tk 
ldrh gSA ;g vfèkd lkeF;Zrk lh&,l&,p tSy ds cuus 
ls çkIr gksrh gSA vèkZtfyr jk[k dks yxHkx 600&700°C 
rkieku rd çToyu ls 10&20 izfr'kr çToyu gzkl ¼Loss 

of Ignition½ gksrk gS ,oa yxHkx 80&90 izfr'kr flfydk 
okyh lQsn pkoy Hkwlh jk[k mRiUu gksrh gSA 

çLrqr çi= fofHkUu ç;ksx'kkykvks esa lhesaV daØhV esa pkoy 
Hkwlh jk[k ds mi;ksx ij vk/kkfjr gSA ¼3&4½

pkoy Hkwlh esa fofHkUu jklk;fud vo;o ¼Chemical 

Constituents½ rkfydk&1 esa ,oe pkoy Hkwlh jk[k esa fofHkUu 
jklk;fud vo;o ¼Chemical Constituents½ rkfydk&2 esa 
çnf'kZr gS &

fp= 2

rkfydk&1

vo;o % Hkkj va'k

dkcZu 41-44

gkbMªkstu 4-94

vkDlhtu 37-32

ukbVªkstu 0-57

flfydksu 14-66

iksVkf'k;e 0-59

lksfM;e 0-035

lYQj 0-3

QkLQksjl 0-07

dsfYl;e 0-06

vk;ju 0-006

esafXufl;e 0-003

ftad 0-006

rkfydk&2

vo;o % Hkkj va'k

flfydk 80&90

,yqfeuk 1&2-5

QSfjd vkDlkbM 0-5

VkbVSfu;e MkbvkDlkbM ugh

dSfYl;e vkDlkbM 1&2

eSfXufl;e vkDlkbM 0-5&2-0

lksfM;e vkDlkbM 0-2&0-5

iksVk'k 0-2

çToyu ºzkl ¼Loss of Ignition½ 10&20

mijksä rkfydk &2 ls Li"V gksrk gS fd pkoy Hkwlh jk[k 
esa 80&90 izfr'kr flfydk gS ,oe bl flfydk dk mi;ksx 
lhesaV daØhV lajpukvksa esa fd;k tk ldrk gSA bl pkoy 
Hkwlh jk[k dks lhesaV ds dqN çfr'kr ds foLFkkid ds #i 
esa ç;ksx fd;k tk ldrk gS ,oa ç;ksx'kkyk esa pkoy Hkwlh 
jk[k dks çfrLFkkid ds #i esa ç;ksx fd;k x;kA

pkoy Hkwlh jk[k (Rice Husk Ash) ds vfHk;kaf=d 
xq.k 

ç;ksx'kkyk esa pkoy Hkwlh jk[k ¼Rice Husk Ash, RHA½ ds 
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voliZ.k ¼Slump½ de ik;k x;kA vr% daØhV lajpuk 
esa pkoy Hkwlh jk[k ds ç;ksx ls ;g ik;k x;k fd 
lqijIykfLVlkbZtj dh vko';drk t:jh gSA

3-	 ty ¼Water½ & ç;ksx'kkyk esa daØhV esa mi;ksx ty 
dk ih,p eku ¼PH value½ 7-2 Fkk ,oa ty esa DyksjkbM 
¼Chloride½ ,oa v'kqf);ka ¼impurities½ ugha ikbZ xbZA

pkoy Hkwlh jk[k dk lhesaV daØhV esa mi;ksx dj ç;ksx'kkyk 
esa fofHkUu daØhV VsLV ds fy, daØhV ds uewus rkfydk&3 
vuqlkj rS;kj fd;s x;sA rkfydk&4 esa lUnHkZ daØhV ,oa 10 
izfr'kr pkoy Hkwlh jk[k daØhV dk feDl vuqikr n'kkZ;k 
x;k gSA

vfHk;kaf=d xq.kksa dk lhesaV ds lkFk v/;;u fd;k x;kA

1-	 dkcZu çfr'kr & v/kZtfyr pkoy Hkwlh jk[k dk jax 
eq[;r% dkyk gksrk gSA ç;ksx'kkyk esa v/kZtfyr pkoy 
Hkwlh jk[k dks yxHkx 677°C rd Hkëh esa ,d ?kaVk j[k 
dj BaMk dj bldk Hkkj ukik x;k ,oa ik;k x;k fd 
v/kZtfyr pkoy Hkwlh jk[k esa 12-38 izfr'kr rd dkcZu 
vo;o gSA ;g jk[k ,d iw.kZ tfyr jk[k dgykrh gS 
,oa bldk jax lQsn gksrk gSA 

2-	 lqijIykfLVlkbZtj ¼Super plasticizer½ & pkoy Hkwlh 
jk[k dh fofHkUu çfr'kr lhesaV ls çfrLFkkfir dj 
daØhV dh lqd.kZrk ¼workability½ ns[kh xbZ ,oa bldk 

rkfydk &3

ijh{k.kksa ds uke ijh{k.k fnu
Test Days

0 izfr'kr pkoy Hkwlh jk[k ,oa 10 izfr'kr pkoy Hkwlh jk[k

150x150x150 
fe-eh- D;wc

100x100x100 
fe-eh- D;wc

100x100x500 
fe-eh- che

150x300 fe-
eh- flfyaMj

100x200 fe-
eh- flfyaMj

laihMu lkeF;Z Compressive 

Strength 
3] 7] 28] 
56] 90

15$15 ¾ 
30

& & & &

vkueu lkeF;Z Flexural Strength 28] 56] 90 & & 9$9 ¾ 18 & &

ruu lkeF;Z Splitting Strength 7] 28] 56] 
90

& & & 12$12 ¾ 
24

&

çR;LFkrk xq.kkad Modulus of 
Elasticity

28] 56] 90 & & & 12$12 ¾ 
24

&

vkjlhihVh  RCPT 56 & & & & 3$3 ¾ 6

ty vo'kks"k.k Water Absorption 28] 56] 90 3$3 ¾ 6 & & &

daØhV çfrjks/kdrk Concrete 
Resistivity

56] 90 3$3 ¾ 6  ¼100x100x500½¼ fe-eh½ 

che gsrq vkueu lkeF;Z Flexural 
Strength for Beam

>28 days 1$1 ¾ 2 ¼150x250x2000½ ¼fe-eh½

dqy uewus 30 6 18 48 6

rkfydk&4 lUnHkZ daØhV ,oa 10 izfr'kr pkoy Hkwlh jk[k daØhV dk feDl vuqikr (lanHkZ- i)

feJ.k vuqikr lhesaV pkoy Hkwlh 
jk[k ¼RHA½

eghu feykok  eksVk feykok ikuh

   20 mm   10 mm

lUnHkZ daØhV 430 kg/m3 0 609-2 kg/m3 702-109 kg/m3 501 kg/m3 190-19 1/m3

10 izfr'kr pkoy Hkwlh 
jk[k daØhV

387 kg/m3 43 kg/m3 609-2 kg/m3 702-109 kg/m3 501 kg/m3 210 1/m3
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lM+d niZ.k

pkoy Hkwlh jk[k daØhV ds xq.kksa dk ewY;kadu ,oa 
ijh{k.k ifj.kkeksa dh foospuk 

lUnHkZ daØhV uewuksa ¼specimen½ vkSj 10 izfr'kr pkoy 
Hkwlh jk[k fefJr daØhV uewuksa dk rqyukRed v/;;u 
fd;k x;kA bl v/;;u esa nksuksa daØhV lanHkZ daØhV uewuksa 
vkSj 10 izfr'kr fefJr pkoy Hkwlh jk[k daØhV uewuksa ds 
;kaf=d ¼Mechanical½] lajpukRed ¼structural½ ,oa LFkkf;Ro 
¼Durability½ xq.kksa dk v/;;u fd;k x;k ftudk laf{kIr esa 
o.kZu uhps fn;k tk jgk gS %& 

1-	 laihMu lkeF;Z (Compressive Strength in N/mm2) %& 
daØhV ?kuksa dks 3] 7] 28] 56] ,oa 90 fnuksa i'pkr 
laihMu lkeF;Z dk v/;;u fd;k x;k ,oa ;g fu"d"kZ 
fudkyk x;k fd le; ds lkFk 10 izfr'kr pkoy Hkwlh 
jk[k uewus ds daØhV ?kuksa dh lkeF;Z] lanHkZ uewus dh 
rqY; ;k vf/kd ikbZ xbZ & ¼lanHkZ- v½A ¼fp=&2½ 

3-	 vkueu@QysDlqjy lkeF;Z (Flexural Strength in  

N/mm2 )%& 500mm x 100mm x 100mm daØhV che dks 
28] 56] ,oa 90 fnu ds ckn vkueu lkeF;Z ds fy, 
ijh{k.k fd;k x;k gS ,oa ;g Kkr gqvk fd che dk 
vkueu lkeF;Z le; ds lkFk lUnHkZ daØhV ,oa 10 
izfr'kr pkoy Hkwlh jk[k daØhV rqY; ikbZ xbZ&¼lanHkZ- 
v½A ¼fp=& 4½

2-	 ruu lkeF;Z (Split Tensile Strength in N/mm2) %& 
daØhV flfyaMj dk ijh{k.k 3] 7] 28] 56] ,oa 90 
fnuksa i'pkr ç;ksx'kkyk esa fd;k x;k gS ftlls ;g 
fofnr gqvk fd le; dh c<+ksrjh ds lkFk 10 izfr'kr 
fefJr pkoy Hkwlh jk[k flfyaMj dh ruu lkeF;Z] 
lUnHkZ daØhV flfyaMj ds cjkcj ;k vf/kd ikbZ xbZ& 
¼lanHkZ- v½A ¼fp=&3½

4-	 çR;kLFkrk xq.kkad (Elastic Modulus in N/mm2) %&  lanHkZ 
daØhV ,oa 10 izfr'kr pkoy Hkwlh jk[k flfyaMj dk 
28] 56] ,oa 90 fnuksa ds i'pkr çR;kLFkrk xq.kkad 
ç;ksx'kkyk esa Kkr fd;k x;k ,oa ns[kk x;k fd 10% 

RHA çfrLFkkfir daØhV ds flfyaMj dk çR;kLFkrk 
xq.kkad] lUnHkZ daØhV flfyaMj ls dqN de ik;k x;k 
,oa ;g fu"d"kZ fudkyk x;k fd Hkwdai jks/kh vfHkdYiu 
ds fy, bl ij dqN vf/kd vuqla/kku dh vko';drk 
gS ¼lanHkZ- v½A ¼fp=&5½

5-	 LFkkf;Ro xq.k (Durability Properties) %& blds varxZr 
daØhV  ij vi{k; fØ;k ¼Weathering Action½] jklk;fud 
vkØe.k] vi?k"kZ.k ¼Abrasion½ ,oa vU; xq.kksa dk v/;;u 
fd;k x;kA daØhV dk LFkkf;Ro ¼Durability½ daØhV ds 

fp= 2

fp= 4

fp= 3

fp= 5
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ok;qeaMyh; çHkko ls fofnr gksrk gSA le; ds lkFk 
daØhV ds xq.kksa esa ok;qeaMyh; rkieku ,oa xSlksa dk 
daØhV ij çHkko gksrk gS ,oa daØhV dh lkeF;Zrk ,oa 
LFkkf;Rork ij çHkko iM+rk gSA

	 (i)	 ty 'kks"k.k (Water Absorption) %& fofHkUu daØhV 
feJ.k lUnHkZ daØhV ,oa 10 izfr'kr pkoy Hkwlh 
jk[k çfrLFkkfir daØhV ds ?kuks esa ty 'kks"k.k 
dk çfr'kr Kkr fd;k x;k gS ,oa ;g ik;k x;k 
fd le; ds lkFk 10 izfr'kr RHA ?kuks esa ty 
'kks"k.k dh {kerk 28] 56] ,oa 90 fnuksa ds i'pkr 
Øe'k% 17-1] 18-4 ,oa 19-4 izfr'kr de gks tkrh gS  
ifj.kke Lo:i ;g fu"d"kZ ik;k x;k dh 10 izfr'kr 
pkoy Hkwlh jk[k okys ?kuksa esa fNæ ?kuRo de gksrk 
gS ,oa de fNæ vk;ru ds dkj.k daØhV vf/kd 
LFkkf;Ro gksrh gSA ¼fp=&6½

eksVh daØhV fMLd dks RCPT fd;k x;k ,oa ns[kk 
x;k fd 10 izfr'kr pkoy Hkwlh jk[k daØhV uewuksa 
esa DyksjkbM vk;u vo'kks"k.k lUnHkZ daØhV uewuksa 
dh vis{kk 6 izfr'kr de gS ftlls ;g fofnr gksrk 
gS fd 10 izfr'kr pkoy Hkwlh jk[k daØhV esa de 
fNæ ¼Voids½ gS ,oa ;g de ikjxE; ¼Permeable½ 
gS jklk;fud xSlksa ,oa DyksjkbM vk;uksa ds vkØe.k 
dh de laHkkouk gSA fp=&7 

	 (ii)	 daØhV çfrjks/kdrk (Concrete Resistivity) %& 
ç;ksx'kkyk esa lUnHkZ daØhV ,oa 10 izfr'kr pkoy 
Hkwlh jk[k daØhV fçTe ¼100 x 100 x  500 mm½ dh 
daØhV çfrjks/kdrk osuj çksc ¼Wenner'Probe½ ls 
ekih xbZ ,oa ;g ik;k x;k fd 10 izfr'kr pkoy 
Hkwlh jk[k daØhV dh çfrjks/kdrk 21-8 fdyks ohm 
,oa lUnHkZ daØhV dh çfrjks/kdrk 20-95 fdyks 
ohm ikbZ xbZA fu"d"kZ Lo#i ;g ns[kk x;k fd 
la{kkj.k ¼corrosion½ dh laHkkouk 10 izfr'kr pkoy 
Hkwlh jk[k daØhV esa lUnHkZ daØhV ls de gS ,oa 
10 izfr'kr pkoy Hkwlh jk[k daØhV ¼RHA½ daØhV 
vf/kd la{kkj.k çfrjks/kh gSA

	 (iii)	jSfiM DyksjkbM ikjxE;rk ijh{k.k (Rapid Chloride 

Permeability Test) (ASTM C1202 specification) 
fofunsZ'k ds vuqlkj 95 mm- O;kl ,oa 50 mm 

6-	 fcuk {k; daØhV ijh{k.k (Non Destructive Testing)

	 gSej ijh{k.k (Rebound Hammer Test) %& lanHkZ daØhV 
,oa 10% RHA daØhV ?kuksa ij 3] 7] 28] ,oa 56] fnu 
ckn gSej ijh{k.k fd;k x;k ,oa fu"d"kZ fudkyk x;k 
fd nksuksa gh rjg ds uewuksa esa dksbZ egRoiw.kZ varj ugh 
gSA 10 izfr'kr pkoy Hkwlh jk[k dh lkeF;Z ¼N/mm2½ 
yxHkx 56 fnu i'pkr 3&4 izfr'kr de vkadh xbZ 
¼lanHkZ- vii½A rkfydk&5 esa izLrqr gSA

rkfydk & 5

feJ.k Js.khdj.k  
(Mix Designation)

3 fnu 7 fnu 28 fnu 56 fnu

lUnHkZ daØhV 26-5 34-3 39-6 43-7

10% pkoy Hkwlh 
jk[k daØhV

24-2 31-2 37-6 42

ijkJO; rjax osx ijh{k.k (Ultrasonic Pulse Velocity  

Test) %& fdlh lajpuk dh daØhV lkeF;Z daØhV dh 
l?kurk ¼Dense½ ,oa çR;kLFkrk ¼Elasticity½ ij vk/kkfjr gS 
bl ijh{k.k }kjk daØhV esa ijkJO; ¼Ultrasonic½ rjaxs mRiUu 
dh tkrh gS vkSj rjaxksa ds çokfgr gksus esa yxk le; fudky 
dj rjax osx Kkr dj ldrs gS ,oa QyLo:i daØhV dh 
xq.koÙkk ¼Quality½ dh tk¡p dh tk ldrh gSA 

fp= 6

fp= 7
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lM+d niZ.k

ç;ksx'kkyk v/;;u ls ;g fu"d"kZ fudkyk x;k fd 10 
izfr'kr pkoy Hkwlh jk[k daØhV esa ijkJO; osx ¼Km/

Second½ 56 fnu i'pkr yxHkx 4 izfr'kr de vk¡dk x;k 
tks fd ux.; gS ¼lanHkZ- vi½A rkfydk&6 esa izLrqr gSA

rkfydk & 6

feJ.k Js.khdj.k
¼Mix Designation½

3 fnu 7 fnu 28 fnu 56 fnu

lUnHkZ daØhV 4-1 4-16 4-2 4-59

10% pkoy Hkwlh 
jk[k daØhV

4-36 4-45 4-6 4-78

daØhV dk lajpukRed fu"iknu (Structural Performance of 

Concrete) %& blds varxZr ç;ksx'kkyk esa ,e 40 xzsM dh 
daØhV ds 150 x 250 x 2000 fe-eh- ds nks che fy, x,A 
lanHkZ ¼fp=&8½A

daØhV ,oa ,d 10 izfr'kr pkoy Hkwlh jk[k çfrLFkkfir 
che ¼fp=&9½ ijh{k.k fd;k x;k ,oa ik;k x;k fd‍ 10 
izfr'kr pkoy Hkwlh jk[k daØhV che dh Hkkj çfrjks/kh {kerk 
lUnHkZ daØhV ls 7-5 izfr'kr vf/kd gS ,oa daØhV njkjksa 
dh pkSM+kbZ Hkh lUnHkZ daØhV ls de ikbZ xbZA blls ;g 
fofnr gksrk gS fd 10 izfr'kr pkoy Hkwlh jk[k daØhV che 
dh lajpukRed fu"iknu ¼Structural performance½ lUnHkZ 
ls vf/kd gSA rkfydk&7 ,oa rkfydk&8 esa daØhV che 

dh lkeF;Zrk ,oa daØhV njkjksa dh pkSM+kbZ fofHkUu Hkkjksa ij 
n'kkZ;h xbZ gSA 

rkfydk&7

feJ.k 
Js.khdj.k (Mix 
Designation)

ije  Hkkj 
(Ultimate Load kN)

ije  Hkkj 
ij njkjksa 
dh pkSM+kbZ 

¼kN½ 
Crack 

width at 
ultimate 

load (mm)

ijh{k.k  
ifj.kke 

¼Test result½

lS¼kafrd 
eku ls vfèkd 
çfr'kr ¼% 

greater than 
Theoretical 

Value)

lUnHkZ daØhV 173 86 0-9mm

10% pkoy Hkwlh 
jk[k daØhV

186 101 0-8mm

rkfydk&8

Hkkj (Load 
kN)

njkjksa dh pkSM+kbZ (Crack's width mm)

lUnHkZ daØhV 10% pkoy Hkwlh jk[k 
daØhV

0 & &

10 & &

20 & &

30 & &

40 0-02 &

50 0-02 0-05

60 0-05 0-05

70 0-05&0-1 0-05

80 0-1 0-05

90 0-15 0-1

100 0-15&0-2 0-1

110 0-2 0-1

120 0-2 0-15

130 0-25 0-2

140 0-25 0-25

150 0-25 0-25

160 0-3 0-3

170 0-9 0-4

186  ç;ksx ugha fd;k 0-8

fp= 8

fp= 9
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milagkj

1-	 pkoy Hkwlh jk[k dks lhesaV daØhV esa ,d lhesaV ds 
foLFkkid ;k vfHkfeJ.k ¼Admixture½ ds :i esa ç;ksx 
fd;k tkrk gSA

2-	 pkoy Hkwlh ls pkoy Hkwlh jk[k cukus ds fy;s vuqdwyre 
¼Optimum½ rkieku 600&700°C gksuk pkfg;sA

3-	 daØhV ds ;kaf=d xq.k ¼Mechanical Properties½ rFkk 
laihMu lkeF;Z ¼Compressive Strength½] ruu lkeF;Z 
¼Splitting Strength½ ,oa vkueu lkeF;Z ¼Flexural 

Strength½ esa pkoy Hkwlh jk[k dh 10&25 izfr'kr lhesaV 
ds Hkkj ds rqY; feykus ls o`f) laHko gSA

4-	 pkoy Hkwlh jk[k feykus ls daØhV dh lqd.kZrk 
¼Workability½ esa dqN ºzkl gksrk gS ysfdu mfpr feJ.k 
feykdj ;g deh nwj dh tk ldrh gSA bl ij vHkh 
vkSj vf/kd 'kks/k dh vko';Drk gSA

5-	 pkoy Hkwlh jk[k feykus ls daØhV ds LFkkf;Ro 
¼Durability½ xq.kksa esa o`f) laHko gSA

6-	 daØhV ds lajpukRed xq.kksa ds fo'ys"k.k ds nkSjku ns[kk 
x;k fd pkoy Hkwlh jk[k che esa yxHkx 20-8 izfr'kr 
de >qdko ¼Deflection½ lUnHkZ daØhV che dh rqyuk 
esa de ik;k x;k ,oa pkoy Hkwlh jk[k daØhV che dh 
Hkkj ogu {kerk lUnHkZ daØhV ls yxHkx 7-52 izfr'kr 
vf/kd vkadh xbZA ijh{k.k ds le; pkoy Hkwlh jk[k 
daØhV esa njkjksa esa deh ns[kh xbZ ,oa lUnHkZ daØhV esa 
vkbZ njkjksa dh pkSM+kbZ ls de pkSM+kbZ ekih xbZA

mijksä fu"d"kks± ls ;g fofnr gksrk gS fd daØhV esa pkoy 
Hkwlh jk[k dks lhesaV ds 10 izfr'kr çfrLFkkid ;k vfHkfeJ.k 

ds :i esa ç;ksx fd;k tk ldrk gSA ifj.kkeLo#i lajpuk 
dks ferO;;h ,oa nh?kkZ;q cuk;k tk ldrk gS ,oa de 
iksVZySaM lhesaV ds mi;ksx ls okrkoj.k esa xzhugkml xSlksa 
dk de mRltZu gksxk tSlk fd iksVZySaM lhesaV ds mRiknu 
esa jklk;fud fØ;k ds nkSjku dkcZu MkbZ vkDlkbM dk 
mRltZu gksrk gS tks fd ok;qeaMy ds rkieku o`f) esa 
lg;ksx djrh gSA
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ekuo dk nkuo gksuk mldh gkj gSA ekuo dk egkekuo gksuk mldk peRdkj gS vkSj euq"; dk 
ekuo gksuk mldh thr gSA

&M‚- loZiYyh jk/kk—"k.ku 

euq"; ds vkpj.k ls mlds dqy dk vuqeku yxrk gS] mldh Hkk"kk ls mlds ewy ns'k dk ifjp; 
feyrk gS vkSj mlds }kjk fd, x, vknj lEeku ls mlds ºn; dh mnkjrk vkSj —i.krk dk vuqeku 
yx ldrk gSA

&pk.kD;
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lM+d niZ.k

Hkw&L[kyu dh ?kVuk dks jksdus ds fy,  
daiu&jks/kh nhokj dh mi;ksfxrk

vkyksd jatu1] vkj-ds- ikf.kxzgh2

,oa ;ksxsUæ dqekj flag3

ifjp;

jks/kh&nhokj dk rkRi;Z ,d ,slh lajpuk ls gS tks 
daiu&tfur nq"çHkkvksa dks ,d fuf'pr lhek ds varxZr 
de dj ldrh gSA daiu ds nq"çHkkvksa esa ßnkc dk vleku 
forj.kß ,d egRoiw.kZ ?kVuk gSA blls vfLFkjrk gks ldrh 
gS ,oa fofHkUu egRoiw.kZ lajpukvksa dk LFkkf;Ro çHkkfor gks 
ldrk gSA bl rjg ds nq"çHkkoksa dks de djus ds fy, 
jksèkh&nhokj dh ladYiuk dh xbZ gSA bl rjg dh nhokj esa 
lrg ij mRiUu rjaxksa] ftlesa jSys rjax dkQh çeq[k gS] dh 
ÅtkZ dks fofHkUu fof/kvksa }kjk f'kfFky djus dk ç;kl fd;k 
tkrk gSA f'kfFky djus dh bu fof/k;ksa ds varxZr rjaxksa dk 
çdh.kZu ¼Scattering½] foorZu ¼Diffraction½] ,oa O;frdj.k 
¼Interference½ fof/k;k¡ 'kkfey gSaA 

pw¡fd ,slk le>k tkrk gS fd ;krk;kr ifjpkyu ds dkj.k 
Hkwfe ds varxZr daiu gksrk gS ,oa igkM+h&{ks=ksa esa Hkwfexr&ty 
dk Lrj Hkh dkQh Åij gksrk gS] vr% ;s nksuksa ifjfLFkfr;k¡ 
Hkw&L[kyu ds fy, dkQh mi;qä gSaA bUgha çHkkoksa dks de 
djus ds fy, jks/kh&nhokj dh ladYiuk dh xbZ gSA Hkwfexr 
ty&Lrj dk Åij gksuk] vR;ar uje e`fÙkdk [kfut okyh 
feêh ¼Soft clayey soil½ dh mifLFkfr& ;s nksuksa gh fLFkfr;k¡ 
daiu ds çHkko esa o`f) djrh gSaA pw¡fd igkM+h LFkku esa ,slh 
nksuksa ifjfLFkfr;k¡ gksrh gSa] vr% ogk¡ daiu dk çHkko çcy 
gksrk gS ¼lanHkZ la[;k&2½A

;krk;kr ds lk/kuksa ls mRiUu daiu ,oa mldh vko`fÙk % 
;krk;kr ds lk/kuksa ls e/;e ls mPp vko`fÙk ¼50&100 Hz½ 
dh rjaxsa mRiUu gksrh gSaA bu rjaxksa ls mRiUu nkc ikuh 
dh mifLFkfr esa 'kh?kzrk ls lapfjr gksrk gSA ;fn lM+d dh 
lrg ij njkjksa ;k x<~<ksa ds :i esa dkQh vfu;ferrk gS rks 
;krk;kr ds dkj.k dkQh la?kkr&cy ¼Impact force½ mRiUu 
gksrk gSA bl vR;f/kd la?kkr&cy ds dkj.k mPp&vko`fÙk 
dh rjaxsa mRiUu gksrh gSaA ;fn Hkwfe ds vanj bl la?kkr&cy 

ls nkc esa varj gksrk gS rks blls Hkw&L[kyu dh lEHkkouk 
c<+rh gSA

fuekZ.k&dk;ksaZ ds ek/;e ls mRiUu rjaxsa ,oa mudh vko`fÙk % 
Åij dh feêh dh ijr gVkus ds ckn tks lrg vkrh gS] 
ml ij ,d iwoZ&la?kuu nkc ¼Preconsolidation pressure½ 
Åij dh rjQ dk;Z djrk gSA ,slh fLFkfr esa Hkkjh e'khuksa 
ds vkokxeu ls rjaxsa Åij okyh lrg ij #d tkrh gSa 
,oa pkjksa rjQ lapfjr gksrh gSaA blls utnhd ds pêkuksa 
esa daiu mRiUu gksus dh laHkkouk jgrh gS ,oa Hkw&L[kyu 
dk [krjk jgrk gSA

Hkwfexr ty ds lrg ds c<+us ls daiu esa o`f¼ % rjaxksa ds fy, 
ty dk lrg ,d l?ku&ry dh rjg O;ogkj djrk gS tks 
rjaxksa dks ijkofrZr dj nsrk gSA ty dk lrg bUgsa lHkh 
fn'kkvksa esa leku :i ls lapfjr dj nsrk gSA blls rjaxksa esa 
vkil esa O;frdj.k ¼Interference½ dh laHkkouk jgrh gS ,oa 
blds QyLo:i dbZ txgksa ij vk;ke ¼Amplitude½ esa dkQh 
o`f) gks ldrh gSA mPp vk;ke dh rjaxsa dkQh vfLFkjrk 
iSnk dj ldrh gSaA 

daiu dks jksdus esa jks/kh&nhokj dh {kerk % vR;f/kd daiu 
dh voLFkk lajpukvksa ds LFkkf;Ro ds fy, [krjukd gks 
ldrh gSA mPp vko`fÙk ,oa vk;ke dh rjaxsa Hkouksa ds vkèkkj 
,oa mPp&eafty okys fuokfl;ksa ds fy, dkQh vfLFkjrk 
mRiUu dj ldrh gSaA ,slh fLFkfr esa ;g vko';d gks 
tkrk gS fd rjaxksa ds lrr çokg dks fofHkUu fof/k;ksa  
}kjk u"V fd;k tk,A ,slh fLFkfr esa ÅtkZ dks f'kfFky djus 
okyh fofHkUu fof/k;k¡ tSls rjaxksa dk çdh.kZu ¼Scattering½] 
O;frdj.k ¼Interference½ ,oa vo'kks"k.k ¼Absorption½ 'kkfey 
gSaA bu fof/k;ksa ls ge rjax dh ÅtkZ dks f'kfFky dj ldrs 
gSaA jks/kh&nhokj ds fuekZ.k esa ,slh O;oLFkk dh tkrh gS rkfd 
bu fof/k;ksa ds }kjk ÅtkZ ds lrr çokg esa 80 izfr'kr dh 
deh vk ldsA

1ofj"B oSKkfud]  2ç/kku oSKkfud]  3ofj"B rduhdh vf/kdkjh] dsUæh; lM+d vuqla/kku laLFkku] ubZ fnYyh
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lM+d dh Åijh lrg dh vfu;ferrkvksa ls daiu ds çHkko esa 
o`f¼ % lM+d dh Åijh lrg dh vfu;ferrk,a lrg&Lrj 
ij rjaxksa dks mRiUu djrh gSa ftlesa jSys&rjaxsa çeq[k gSaA 
fuEu vko`fÙk dh jSys&rjaxsa mPp&nkc ls ;qä gksrh gSa 
,oa lajpukvksa dks çHkkfor djrh gSaA mPp vko`fÙk okyh 
rjaxsa Hkwfe ds vanj tkdj Hkwfe dh vkarfjd jpuk dks  
çHkkfor djrh gSaA bl rjg dh vfu;ferrkvksa ls la?kkr&cy 
ds eku esa o`f) gksrh gS tks lajpukvksa dks çHkkfor djrh 
gSA

Hkwfe ds varxZr rjaxksa dk O;ogkj ,oa muds {k; gksus dh ço`fÙk% 
mPp vko`fÙk dh çkFkfed ,oa f}rh;d rjaxsa ¼Primary and 

Secondary Waves½ Hkwfe ds varxZr ços'k djrh gSaA ;s rjaxsa 
mPp ÅtkZ ls ;qä gksrh gSa ,oa Hkwfe dh vkarfjd lajpuk 
dks çHkkfor djrh gSaA ,slh rjaxsa e`nk dks æohHkwr ¼Liquefy½ 
dj ldrh gSa ftlls Hkwfe dk Åijh ry uhps cSB ldrk 
gS ;k Hkwfe ds varxZr njkj vk ldrh gSA vkH;arfjd rjaxksa 
¼Body Waves½ ds {k; gksus dh nj Åijh lrgksa ds fy, 
rks vfèkd gksrh gS fdUrq fu‍pys lrgksa ds fy, de gksrh gS 
vFkkZr rjaxksa dh ÅtkZ dkQh xgjkbZ rd uhps tk ldrh gSa 
¼lanHkZ la[;k&1½A

mRiUu rjaxsa ,oa Hkw&L[kyu dh ?kVukvksa ls mudk laca/k % lrg 
dh rjaxsa lrg ij nkckarj mRiUu djrh gSa ftlls lajpukvksa 
ds LFkkf;Ro dks {kfr igq¡prh gSA mPp vko`fÙk dh rjaxsa tks 
tehu ds vUnj tkrh gSa] e`nk&æohdj.k tSlh ?kVukvksa dks 
tUe nsrh gSaA ;fn uhps dh lrg l?ku gS rks ,slh voLFkk 
esa ,d fo'ks"k çdkj dh lrgh&rjaxsa ¼Love Waves½ mRiUu 
gksrh gSa tks ,d rjg dh /kzqohÑr ¼Polarized½ {kSfrt rjax 
gS ,oa vkarfjd ijkorZu ls mRiUu gksrh gSA

,sls LFkkuksa dks fpfUgr djuk tgk¡ Hkw&L[kyu dh laHkkouk vfèkd 
gks % okguksa ds vkokxeu ds QyLo:i tgk¡ nkckarj dh 
laHkkouk vf/kd gksrh gS] ogka Hkw&L[kyu dh laHkkouk vfèkd 
gks tkrh gSA okguksa ds fdukjs ij pyus ls Hkh bl rjg dh 
laHkkouk mRiUu gksrh gSA ,sls LFkkuksa dks fpfUgr djuk ,oa 
,sls LFkkuksa ij ty&fudklh dh mfpr O;oLFkk djuk & 
,slh çca/ku&O;oLFkk djus ls Hkw&L[kyu dh leL;k dks de 
fd;k tk ldrk gSA ,sls LFkkuksa ij jksèkh&nhokj dk fuekZ.k 
bl leL;k dks gy djus dk gh ,d rjhdk gSA blls u 
dsoy daiu dh rhozrk dks de fd;k tk ldrk gS cfYd 
ty ds fudkl dh O;oLFkk djds nkc ds varj dks Hkh de 
fd;k tk ldrk gSA

jks/kh&nhokj ds fuekZ.k esa fofHkUu çdkj ds inkFkksaZ dk mi;ksx% 
jks/kh&nhokj dk fuekZ.k eq[;r% daiu dh rhozrk dks de 
djus ds fy, fd;k tkrk gSA daiUu mRiUu djus ds nks 
lzksr laHko gks ldrs gSa& la?kkr ds }kjk daiu mRiUu 
djuk ;k fdlh ;a= dh lgk;rk ls daiu mRiUu djukA 
;fn la?kkr ds }kjk daiu mRiUu fd;k tkrk gS rks 
jksèkh&nhokj dk fuekZ.k fcydqy lzksr ds ikl gksuk pkfg;sA  
ijh{k.kdrkZvksa us bl nwjh dks 2 ds cjkcj j[kk gS tgk¡ jSys 
rjaxnS/;Z dh yEckbZ gSA ,slh O;oLFkk djus ls rjaxksa dh 
xfr tehu esa vanj dh rjQ gks tkrh gS ,oa mUgsa vf/kd 
çfrjks/k dk lkeuk djuk iM+rk gSA bl rjg vfrfjä ÅtkZ 
dk {k; gksrk gSA ysfdu eqä LFkku esa LFkkf;Ro dh leL;k 
vkrh gSA bl leL;k dks nwj djus ds fy, ,sls inkFkksaZ dk 
p;u djuk iM+rk gS tks LFkkf;Ro dh leL;k dks nwj dj nsa 
,oa ÅtkZ ds {k; esa viuh lgk;rk dj ldsaA bUgha ckrksa dks 
/;ku esa j[kdj Hkjh&gqbZ ¼In-filled½ jks/kh nhokj dh ladYiuk 
dh xbZ gSA blesa oSls inkFkksaZ dk p;u fd;k tkrk gS tks 
ÅtkZ dks 80 izfr'kr rd u"V dj nsaA ,sls inkFkksaZ esa ydM+h 
dk pw.kZ] csaVksukbV dk lekax ?kksy] dVs gq, jcj ds Vk;j] 
ft;ksQkse bR;kfn 'kkfey gSaA

i)	 ydM+h dk pw.kZ % vR;ar gYdk gksus ds dkj.k ydM+h 
ds pw.kZ esa ÅtkZ dks vo'kksf"kr djus dh {kerk gksrh 
gSA ikuh ds lkFk bldk lekax feJ.k gkbMªkstu xSl 
mRlftZr djrk gS ftldh xfr Åij dh rjQ gksrh gSA 
ncko iM+us ij gkbMªkstu xSl mls {kSfrt ls Å/okZ/kj 
¼Vertical½ fn'kk esa lapfjr dj nsrh gS ftlls nkc dk 
lapj.k lajpuk dh rjQ ugha gksrk gSA

ii)	 csaVksukbV&?kksy dk ç;ksx % ;fn ydM+h ds pw.kZ ds lkFk 
dkyh dikl feêh dk lekax feJ.k cuk;k tk, ,oa 
blds lkFk ijh{k.k fd, tk,a rks blls Hkh nkc dk 
lapj.k rhuksa fn'kkvksa esa gksxk ,oa bldk lapj.k lajpuk 
dh rjQ ugha gksxkA

iii)	 dVs gq, Vk;j dk mi;ksx % dVs gq, Vk;j ds VqdM+ksa esa 
çR;kLFkrk ¼Elasticity½ dk xq.k gksrk gS ,oa FkksM+h lh 
fo—fr ds ckn ;g iqu% vius igys okys :i esa vk 
tkrk gSA blls rjaxksa esa ijLij O;frdj.k dh ?kVuk 
gksrh gS ,oa ÅtkZ dk {k; gksrk gSA

iv)	 ft;ksQkse dk mi;ksx % ft;ksQkse ,d vR;ar gh ja/kz;qä 
inkFkZ gS ,oa ,d ckj rjaxksa ds ços'k djus ds ckn 
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mudh ÅtkZ esa {k; gksus yxrk gSA rjax vius dbZ 
vo;oksa esa VwV tkrk gS ,oa rjax dh ÅtkZ f'kfFky gks 
tkrh gSA

jks/kh&nhokj dh {kerk dk vkdyu % jks/kh&nhokj dh {kerk 
dk vkdyu mlds }kjk f'kfFky dh xbZ ÅtkZ ds ifjek.k 
ds vk/kkj ij fd;k tkrk gSA ÅtkZ dh f'kfFkyrk 80 izfr'kr 
rd visf{kr gSA bldks /;ku esa j[krs gq, xrZ dh vk—fr 
esa ifjorZu fd;k tkrk gS ftlesa dqN fcUnqvksa ij /;ku 
fn;k tkrk gS %

¼d½	xrZ dh yackbZ de ls de jSys&rjax ds rjaxnS/;Z ds 
cjkcj gksuh pkfg,A

¼[k½	xrZ dh xgjkbZ dks de ls de jSys&rjax ds rjaxnS/;Z 
ds cjkcj ;k dqN vf/kd gksuk pkfg,A

¼x½	i;kZIr xgjkbZ j[kus ls mPp vko`fÙk dh rjaxsa uhps dh 
rjQ lapfjr gks tkrh gSaA bl rjg ls ÅtkZ esa i;kZIr 
{k; gks tkrk gSA

Hkw&L[kyu dh vU; fof/k;ksa ls bldk rqyukRed v/;;u % 
Hkw&L[kyu dks jksdus dh dbZ fof/k;k¡ çpfyr gSa] tSls& 
ty&fudkl ds fy, ohi&gksy dk fuekZ.k] Hkw&oL=ksa dk 
ç;ksx ,oa e`nk&dhyu fof/k;k¡A ;s lHkh fof/k;k¡ Jelk/; ,oa 
[kphZyh gSaA ;g fof/k vis{kk—r ljy fdUrq mi;ksxh gSA

dsaæh; lM+d vuqla/kku laLFkku ds vgkrs esa daiu laca/kh v/;;u% 
jks/kh&nhokj ds vfHkdYi ¼Design½ ds fy, laLFkku ds vgkrs 
esa LFkku dk pquko fd;k x;kA ,Q-,Q-Vh- ¼Forced Fourier 

Transform½ MkVky‚axj dh lgk;rk ls daiUu lacaèkh v/;;u 
fd, x,A çk;ksfxd&LFky ds varxZr ,d 2-1 eh- yack ,oa 
1-2 eh- xgjk xïk [kksnk x;k ,oa blls fHkUu&fHkUu nwjh 
ij Roj.kekih j[kdj v/;;u fd, x,A Hkwfe ds varxZr 
rjax&ÅtkZ ds lapj.k laca/kh v/;;u ds fy, Roj.kekih 

ds çs{k.kksa ,oa xrZ ls mudh nwjh ds chp fopj.k&vkjs[k 
dh ç—fr ns[kh xbZA fopj.k&vkjs[k dks fp= la[;k&1 esa 
fn[kk;k x;k gSA

fu"d"kZ 

jks/kh&nhokj ds lajpukRed&dk;Z ¼Structural function½ dks 
/;ku esa j[krs gq, ;g dgk tk ldrk gS fd bldks –<+ gksuk 
pkfg,A vr% xrZ ds nksuksa rjQ iryh nhokj dk çLrko 
fd;k x;k gSA bu nhokjksa dks vuqnS/;Z fn'kk ¼Longitudinal 

direction½ esa fNæ;qä j[kk x;k gS rkfd rjaxsa blesa ços'k 
dj ldsa ,oa muesa ijLij O;frdj.k ¼Interference½ gksA bl 
lajpuk dk eq[; mís'; nkckarj dks de djuk ,oa rjaxksa 
dh ÅtkZ dks f'kfFky djuk gSA

lanHkZ lwph
(i)	 "Vibrations of soils and foundations" (1970) by F.E. 

Richart, J.R. Hall and R.D. Woods, published by Prentice 
Hall INC Englewood Cliffs, N.J.

(ii)	 "Control of traffic & induced vibration in buildings using 
vehicle suspension system" by M.O. Al & Hunaidi, J.H. 
Rainer and M. Tremblay, Soil dynamics and earthquake 
engineering 15(1996), pp. 245 & 254.

tc ge ck/kkvksa dk lkeuk djrs gSa rks ge ikrs gSa fd gekjs Hkhrj lkgl vkSj yphykiu ekStwn gS] ftldh 

gesa Lo;a tkudkjh ugha Fkh] vkSj ;g rHkh lkeus vkrk gS tc ge vlQy gksrs gSaA t:jr gS fd ge bUgsa 

ryk'ksa vkSj thou esa lQy cusaA
&M‚- ,-ih-ts- vCnqy dyke

izk;ksfxd xÙkZ ls nwjh ds lkFk Roj.kekih ds vk;ke dk fopj.k
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dgrs gSa fd Hkxoku ds ikl gekjs lp&>wB dk lc fglkc 
gksrk gSA tSls fd] tc ge >wB cksyrs gSa] rks Hkxoku ds ;gka 
yky cYc tyrk gS] vkSj lp cksyus ij gjk cYc tyrk gSA 
lkspks ! tc nqfu;k esa [kwc lkjs yksx ,d lkFk >wB cksyrs 
gksaxs] rks ogka dSlk utkjk gksrk gksxk] ;k fQj lp cksyus ij 
Hkh fdruk vykSfdd –'; gksrk gksxkA ;gh lksprs&lksprs 
vpkud eq>s fny dk nkSjk iM+k] vkSj eSa Hkxoku ds ikl 
igqap xbZA eSaus ns[kk fd dqN yky cYc rsth ds lkFk ty 
cq> jgs gSaA

eSaus iwNk & Hkxou !  ;s D;k gks jgk gS \

Hkxoku cksys& /kjrh ij vesfjdk esa VªEi jk"Vªifr 'kiFk 
xzg.k dj jgk gSA brus esa lSdM+ksa yky cYc ,d lkFk tyus 
yxs vkSj cq>us ij gh ugha vk jgs FksA rc eSaus ç'uokpd 
utjksa ls Hkxoku dh rjQ ns[kkA Hkxoku eqLdqjk, vkSj cksys 
& vc dstjhoky us pquko dk fcxqy ctk fn;k gS vkSj og 
txg&txg jSfy;ka dj jgk gSA

'kksj dk Lrj yxkrkj c<+ jgk Fkk vkSj esjs dku ds ijns 
QVus yxs FksA ,sls esa esjh O;xzrk Hkkai dj Hkxoku us eqLdqjk 
dj dgk& HkkbZ! Hkkjr esa pquko vk x, gSa vkSj usrkvksa us 
yksxksa ij cM+s&cM+s oknksa dh ckfj'k 'kq# dj nh gSA

yksx ,dVd vius usrk dks fugkjs tk jgs gSaA** & Hkxoku 
us crk;kA 

^çHkq! /kjrh ij D;k dksbZ Hkh lp ugha cksyrk\* brus esa ,d 
gjk cYc fVefVek;kA ^vc çHkq dkSu gS] tks i`Foh ij lp 
cksyus dh fgEer dj jgk gS \^ çHkq us le>k;k& ;s dksbZ 
O;fä ugha] cfYd ,d NksVk lk eklwe cPpk gSA ;g cPpk 
viuh eka ds ckjs esa vius fny dh ckr crk jgk gS vkSj dg 
jgk gS fd ^*og esjs fy, nqfu;k dh lcls vPNh eka gSA** 

brus esa lHkh yky cYc viuh iwjh 'kfä ds lkFk tyus 
yxsA esjh vka[kksa ds lkeus bruh pdkpkSa/k djus okyh jks'kuh 
Fkh fd vka[ksa [kqy gh ugha jgh FkhA eSaus fQj Hkxoku ls iwNkA 
vc Hkxoku tksj ls g¡ls vkSj cksys vc lc ifr vius ?kj 
vk x, gSa vkSj nsj ls vkus dk dkj.k viuh&viuh ifRu;ksa 
dks crk jgs gSaA

lquhrk panzk1

1 iRuh izks- lrh'k panz] funs'kd] lh,lvkbZvkj&lhvkjvkjvkbZ] ubZ fnYyh&110025

eSa ,dne csgks'k gks xbZA rHkh eSaus ns[kk fd esjs ifr eq>s 
tksj&tksj ls fgyk jgs gSa vkSj dg jgs gSa fd v‚fQl tkus 
dk oä gks x;k] tYnh mBks vkSj uk'rk yxk nksA

vpkud eq>s gks'k vk;k fd eSa rks liuk ns[k jgh FkhA Fkk 
rks liuk] ij dkQh dqN gdhdr ls tqM+k FkkA vkt thou 
dh Hkkx&nkSM+ esa ge lc nwljksa ls vkxs fudyuk pkgrs gSa 
vkSj bl gksM+ esa le> gh ugha ikrs fd geus dc >wB dk 
lgkjk fy;k vkSj lp dk lkFk NksM+ fn;kA

brus esa gh dqN ihys cYc fVefVekus yxsA ^^vjs ! ;g D;k 
çHkq \**

^*vc eksnh dh pqukoh lHkk vk;ksftr gks jgh gS] ftlesa 
lp&>wB feykdj feljh lh ?kksyh tk jgh gS vkSj Hkkjr ds 
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fnYyh dh ifjos'kh ok;q esa chVhbZ,Dl (BTEX) dh  
ekSleh vkSj LFkkfud fofHkUurk

MkW- jhuk flag1] euh"kk xkSj2

,oa MkW- vuqjk/kk 'kqDyk3

lkj

çLrqr v/;;u fnYyh vkSj fnYyh ds vU; lM+d ds fdukjs 
vkSj isVªksy iai ds vklikl ds {ks=ks esa chVhbZ,Dl ¼benzene, 

toluene, ethylbenzene, xylene & BTEX½ ds ifjos'k ds Lrj dk 
,d ladsr çnku djrk gSA bl v/;;u esa fnYyh ds fofHkUu 
LFkkuksa ij chVhbZ,Dl ds LFkkfud vkSj ekSleh cnyko dks 
ekik x;k gSA VOCs ¼Volatile Organic Compounds½ dh eki 
ds fy,] fuf"Ø; vk/kkfjr çlkj dk;Zç.kkyh viuk;h x;h 
ftlesa chVhbZ,Dl ds vo'kks"k.k ds fy, lfØ; ydM+h dk 
dks;yk ¼active charcoal½ fy;k x;kA lSaifyax lkbVksa dh 
pkj Jsf.k;k ¼vkoklh;] ;krk;kr taD'ku] lM+d ds fdukjs 
xfy;kjksa vkSj isVªksy iai½ fy, x, gSaA ifj.kke iqf"V djrs 
gS fd ifjos'kh ok;q esa aromatics dh ek=k LFkkuksa esa mPp 
okguksa ls gksus okys vkSlr çokg dh rqyuk esa xSl LVs'ku 
vf/kd dj jgs gSaA lHkh LFkkuksa ij chVhbZ,Dl dh vkSlr 
lkaærk 0-622 µg/m3] 0-361 µg/m3] 1-037 µg/m3 vkSj 0-122 
µg/m3 ik;h x;hA Benzene dh vkSlr lkaærk isVªksy iai 
ij lcls vf/kd 3-5 µg/m3 Fkh tcfd vU; lHkh lSaifyax 
lkbVksa ij ;g 0-294 ls 0-712 µg/m3 dh jsat esa FkhA vkSlr 
lkaærk ls ;g irk pyrk gS fd fnYyh esa benzene dh 
rqyuk esa xylene vf/kd gkoh gks jgk gSA chVhbZ,Dl ¼BTEX½ 
dh vkSlr lkaærk lM+d dh vksj xfy;kjksa esa 0-594 µg/m3] 
vkoklh; xfy;kjksa esa 0-262 µg/m3] pkSjkgksa ij 0-649 µg/

m3 vkSj isVªksy iai ij ;g 1-457 µg/m3 ik;h x;hA lkaærk 
isVªksy iai > pkSjkgksa > lM+d ds fdukjs xfy;kjksa > fuokl 
Øe esa FkhA ;s vkadM+s crkrs gSa fd fnYyh esa Mhty ls pyus 
okys okgu vf/kd gSa D;ksafd xylene eq[; :i ls Mhty ls 
fudyrk gSA Mhty batu dh fLFkfr esa çHkko'kkyh VOC 

çnw"kd benzene, ethylbenzene, xylenes, propane, n-decane 
vkSj undecane gS vkSj isVªksy okgu dh fLFkfr esa çHkko'kkyh 
çnw"kd benzene, ethylbenzene, 1,2,4-methylbenzene, 1,3,5- 

methylbenzene, n-hexane vkSj 2-methylhexane gSaA blfy, 

xylene eq[; :i ls Mhty okguksa ls vk jgh gS tcfd 
isVªksy okguks esa bl çnw"kd dks ugha ns[kk x;k gSA

dqath 'kCn

ohvkslh ¼VOCs½] csathu ¼benzene½] VksY;qbZu ¼toluene½] 
bFkkbycsathu ¼ethylbenzene½] tkbyhu ¼xylene½

1-	 ifjp;

fnYyh ds ;krk;kr ls cgqr T;knk tgjhyh vkSj gkfudkjd 
xSlsa mRlftZr gksrh gS ftls ge gj fnu 'okl ds }kjk 
vius 'kjhj ds vanj ysrs gSA fnYyh esa ok;q çnw"k.k fo"kSyk 
Lrj rd igqap x;k gS vkSj blfy, fnYyh ljdkj vkSj ;gk¡ 
ds yksxksa dks bls de djus vkSj lqjf{kr Lrj rd ykus ds 
fy, rRdky gh dqN mik; djus dh t:jr gSA nqfu;k 
Hkj ds cM+s 'kgjksa ds chp esa jkt/kkuh fnYyh gh ,d ,slk 
'kgj gS tgka gok dh lcls [kjkc xq.koÙkk gSA dsaæh; çnw"k.k 
fu;a=.k cksMZ ¼lhihlhch½ }kjk fd, x, ,d u, v/;;u esa 
ik;k x;k gS fd fnYyh dh gok esa benzene mPp Lrj esa 
ik;h x;h gS ftlls dSalj tSlh chekjh gks ldrh gS] tks fd 
,d fpark dk fo"k; gSA fnYyh esa cSathu dk vkSlr Lrj 14  
µg/m3 ik;k x;k gS] tks fd blds vius lqjf{kr lhek 
5 µg/m3 ls yxHkx rhu xquk vf/kd gS ¼1½A jkt/kkuh 
bruh çnwf"kr gS fd ;gk¡ O;fä;ksa ds dsoy lkal ysus ls 
mUgs vpkud vLFkek dk nkSjk vkus dh leL;k gks ldrh 
gSA dSaljdkjd csathu ¼Carcinogenic benzene½ dks lkal ds  
}kjk vanj ysus ls ;g gekjs ân;] QsQM+s] lkal ds bykdksa] 
efLr"d] gfì;ksa vkSj jä dksf'kdkvksa dks çk.k?kkrd :i 
ls çHkkfor dj ldrs gSa ¼2½A jkt/kkuh çnw"k.k ds [krjs esa 
gS vkSj vxj ge bls Bhd ugha djrs gS] rks bl tgjhyh 
gok ls ge ej tk,axs vkSj vxj ;g blh rjg ls pyrk 
jgk rks 2050 rd fnYyh ok;q çnw"k.k dk lcls cqjk f'kdkj 
gks tk,xkA fjax jksM vkSj vkmVj fjax jksM esa gksus okyk 

1ofj"B  oSKkfud] i;kZoj.kh; foKku foHkkx] lh,lvkbZvkj&lhvkjvkjvkbZ] ubZ fnYyh&110025] bZesy % rina_it@rediffmail.com  2fjlpZ Ld‚yj] i;kZoj.kh; 
foKku foHkkx] 3eq[; oSKkfud] i;kZoj.kh; foKku foHkkx] lh,lvkbZvkj&lhvkjvkjvkbZ 
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Hkkjh ;krk;kr vkSj Vªdksa ls Mhty mRltZu] fnYyh esa 
ok;q çnw"k.k gksus ds eq[; dkj.k gSaA fiNys dqN lkyksa esa] 
Mhty okguksa dh fcØh 18 ls 62 izfr'kr rd Åij pyk 
x;k gS] vkSj ifj.kkeLo:i gok esa benzene vkSj vU; 
gkfudkjd ¼toluene½ vkSj QksVksjklk;fud lfØ; VOCs 

(Xylene, ethylbenzene) dk Lrj c<+ x;k x;k gSA        

iwjh nqfu;k esa ok;q çnw"k.k ekiu ds lanHkZ esa ekinaM çnw"kdksa 
tSls lYQj Mkbv‚DlkbM ¼SO2½] ukbVªl v‚DlkbM ¼NOx½] 
lLisaMsM ifVZdqysV eSVj ¼SPM½] dkcZu eksuksvkDlkbM ¼CO½ 
vkSj vkstksu ¼O3½ ij fofHkUu lkfgR; miyC/k gSaA gkykafd] 
fo'ks"k :i ls Hkkjr esa xSj ehFksu ok"i'khy dkcZfud ;kSfxdksa 
¼NMVOCs½ dks e‚fuVj ugha fd;k tk jgk gS vkSj u 
gh dksbZ /;ku ns jgk gSA i`Foh ds ok;qeaMy esa VOCs 
,d ,slk oraganic species gSa ftlds cgqr vf/kd vapour 

pressure gksrs gS ¼3½A budh mifLFkfr çdk'k jklk;fud 
v‚Dlhdj.k tks /kqa/k ,filksM dk dkj.k gS dks c<+krs gSaA ;s 
Hkw Lrj vkstksu dh lkaærk vkSj ikfjfLFkfrdh ra= ds fy, 
gkfudkjd gSaA pwafd fnYyh gky gh esa eq[;r% 'khrdky esa 
/kqa/k dh leL;k ls xqtj jgk gS] blfy, fnYyh dh ok;q esa 
VOCs dh mPp lkaærk blds dkj.kksa esa ls ,d gks ldrk 
gSA 'kgjh okrkoj.k esa ik;h xbZ lkaærk esa] dbZ VOCs tSls 
dkflZukstsfud ¼carcinogenic½ ;k E;wVktsfud ¼mutogenic½] 
ds fo"kkä gksus dh lwpuk nh xbZ gSA 'kgjh okrkoj.k esa lkS 
ls T;knk VOCs] tSls benzene (B), toluene (T), ethylbenzene 

(E), Xylene (X), formaldehyde (F) vkSj polynuclear aromatic 

hydrocarbons (PAHs) ik;s tkrs gSa ftUgsa laHkkfor dkflZukstu 
dh Js.kh esa oxhZ—r fd;k x;k gS vkSj buls lkoZtfud 
LokLF; ds fy, [krjs dh fLFkfr cuh gqbZ gSA VOC çnw"kdksa 
ds vykok] fo'ks"k /;ku chVhbZ,Dl] fo'ks"k :i ls csathu 
ij /;ku fn;k tkrk gSA 'kgjh {ks=ksa esa chVhbZ,Dl ¼BTEX½ 
dk eq[; lzksr isVªksy ok"ihdj.k vkSj ;krk;kr ls mRltZu 
gSA okrkoj.k esa yxHkx 90% benzene ;krk;kr ls vkrh 
gS ¼3½A lh,lvkbZvkj&dsaæh; lM+d vuqla/kku laLFkku 
¼lhvkjvkjvkbZ½ }kjk çkIr fu"d"kksaZ ds vuqlkj] fnYyh ds 
vf/kdka'k vfu;fer ;krk;kr okys ,sls vkB LFky tgka 
VªSfQd tke lcls T;knk gksrk gS] ogk¡ ij okguksa dks ?kaVksa 
ml VªSfQd esa bartkj djuk iM+rk gS tcfd okguksa ls de 
ls de 40]000 fdyksyhVj bZa/ku cckZn gksrk gS ¼4½A rsy dh 
deh vkSj Åaph dherksa ds ifj.kkeLo:i] yks M~;wVh Mhty 
osfgdy ¼LDDVs½ bZa/ku dh de [kir vkSj LFkkf;Ro ds 
vkèkkj ij yksdfç; gks x, gSaA

mRltZu fu;a=.k çkS|ksfxdh tSls Mhty vkSj isVªksy  
batu ds fy, u, mRçsjd duoVZj dh fMtkbu esa çxfr  
ds ckotwn] vHkh Hkh okguksa ls gksus okys çnw"k.k ,d  
egRoiw.kZ vkSj çeq[k eqík gSA fnYyh esa ok;q çnw"k.k ds fy,] 
okguksa ls gksus okys çnw"k.k ds vykok isVªksy iEi ¼isVªksy@
Mhty½ dk Hkh eq[; ;ksxnku gSA fnYyh esa vR;f/kd isVªksy 
iEi vkoklh;@O;kolkf;d {ks= esa fLFkr gSa tks fd ogk¡ ij 
jgus okys yksxksa ds fy, T;knk tksf[ke gS D;ksfd os lk¡l 
ds }kjk csathu vkSj VOCs dh T;knk ek= vius vanj ys 
ysrs gSaA isVªksy iai tgjhys csathu mRltZu dk ,d eq[; 
lzksr gS tks fd fnYyh ds ok;q çnw"k.k dh leL;k esa lcls 
?kkrd ;ksxnku djrh gSA okrkoj.k esa csathu eksVj batu 
ngu çfØ;k vkSj mRltZu ds nkSjku ik;h tkrh gSA blds 
vykok okgu ls fudyus okys] isVªksy LVs'kuksa ls ok"ihdj.k 
Hkh csathu ds Lrj ls Åij ik;s tkus dh vk'kadk jgrh gSA 
bu iai ls vf/kdre ek=k esa csUthu ok"ihdj.k ds :i esa 
okrkoj.k esa mRlftZr gksrk gS vkSj if'peh ns'kksa dh rjg 
dksbZ Hkh iai ¼cgqr de½ tgka osij fjdojh flLVe ¼Vapour 

Recovery System½ ra= gSA vr% vxj ge okLro esa LoLFk 
vkSj LoPN okrkoj.k pkgrs gSa] rks osij fjdojh flLVe lHkh 
isVªksy iEiks esa rqjar LFkkfir gks tkus pkfg,A

Benzene dPps rsy vkSj isVªksy dk ,d ?kVd gS ftldh 
de ek=k Hkh gkfudkjd gks ldrh gSA fo'o LokLF; laxBu 
¼WHO½ vkSj la;qä jkT; vesfjdk i;kZoj.k laj{k.k ,tsalh 
¼USEPA½ us benzene ds [krjs ds fy, dksbZ Hkh lhek fufnZ"V 
ugha fd;k gSA bls ekuo esa dSalj ds :i esa varjjk"Vªh; 
,tsalh dSlj vuqla/kku ¼IARC½ us oxhZ—r fd;k gS vkSj 
;wjksih; vk;ksx ¼EC½ vkSj fo'o LokLF; laxBu ¼WHO½ 
nksuksa ds }kjk fn'kk funsZ'kksa ds fodkl ds fy, okº; vkSj 
vkarfjd ok;q xq.koÙkk ds ;kSfxdksa esa ls ,d ds :i esa bls 
loksZPp LFkku esa lwphc) fd;k x;k gSA Benzene dk [krjk 
eq[;r% lk¡l ysus ls gksrk gS] tks fd ;g crkrk gS fd vke 
turk ds dqy 99 izfr'kr ls tknk yksx blds [krjs esa 
gSaA csathu ds LokLF; çHkkoksa dks vPNh rjg ls tkurs gSa] 
tSls csathu ds tksf[ke ls balkuksa esa rhoz@ de le; ds 
fy, lk¡l ysus esa leL;k] muhankiu] pDdj vkuk] flj nnZ] 
lkFk gh vka[k] Ropk vkSj 'olu ra= esa tyu] vkSj mPp 
Lrj ij csgks'kh Hkh gks ldrh gS ¼2½A vuqeku yxk;k x;k 
gS fd nh?kkZof/k 'olu (Chronic inhalation) fofHkUu chekfj;ksa 
dk dkj.k gS ftlls yky jä dksf'kdkvksa dh de la[;k] 
,uhfe;k vkSj ;gka rd fd Y;wdsfe;k dk [krjk Hkh gks 
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lM+d niZ.k

ldrk gS Þ1 ppb ¼;k 3-24 µg/m3½ benzene ls ,d yk[k esa 
ls 24 çfr'kr ls vfèkd ekSrsa ;k O;fä;ksa dks thou Hkj ds 
fy, ds fy, tksf[ke gksrk gSßA O;kolkf;d ifjfLFkfr ds 
fy, benzene tksf[ke dh lhek esa yxkrkj 1947 esa 100 
ppm ls 1 ppm dh deh vkbZ gSA vycVkZ ¼dukMk½ esa vkSlr 
ifjos'kh ok;q xq.koÙkk ds fy, fn'kkfunsZ'k ,d ?kaVs esa 9 ppb 
gSA rFkkfi] LokLF; ds çfrdwy ifj.kkeksa esa] haematological 

(Blood disorder) ifjorZu vkSj thu esa xM+cM+h ds lkFk] 
1 ppm ls uhps Lrj ij tksf[ke lwfpr fd;k x;k gSA 
M‚DVj ds vuqlkj fyaQksek benzene ds dqN çdkj gS] dSalj 
tks çfrj{kk ç.kkyh dh dksf'kdkvksa esa 'kq: gksrk gS mls 
fyEQkslkbV dgk tkrk gSA jk"Vªh; ifjos'kh ok;q xq.koÙkk 
ekudksa ¼NAAQS½ vkSj dsaæh; çnw"k.k fu;a=.k cksMZ ¼CPCB½ 
ds }kjk benzene ds fy, vkSlr okf"kZd le; lhek 5 µg/m3 
fu/kkZfjr gS ¼5½A vc rd] CPCB us vU; çdk'k jklk;fud 
lfØ; VOCs tSls Toluene, Ethylbenzene and Xylene ds 
fy, dksbZ ekud fuèkkZfjr ugha fd;k gSA

vatfy et al. ¼6½ ds }kjk v/;;u esa jklk;fud tu 
larqyu ¼CMB½ e‚My dk mi;ksx dj lzksr çHkktu ¼source 

apportionment½ fd;k x;k ftlls ;g irk pyk fd vkarfjd 
ngu batu ls Mhty mRltZu fnYyh esa gkoh gks jgk gSA 
Mhty@isVªksy vkarfjd ngu batu gok dh xq.koÙkk ds 
fy, çeq[k ;ksxnku djrs gSa ¼6½A v‚Vkseksckby ls fudyus 
okys isVªksy vkSj Mhty esa VOCs dh egRoiw.kZ lkaærk 
'kkfey gS ftuesa ls lcls egRoiw.kZ benzne, 1,3 butadienes, 

m-p-Xylene, ethylbenzene, toluene vkSj formaldehyde 

gSaA Mhty batu ls fudyus okyh çHkko'kkyh çtkfr;ka 
benzene, ethylbenzene, Xylenes, propane, n-decane and 

undecane gSa vkSj isVªksy okgu ls fudyus okyh çHkko'kkyh 
çtkfr;ka benzene, ethylbenzene, 1,2,4-methylbenzene, 

1,3,5-methylbenzene, n-hexane and 2-methylhexane gS 
¼6]7½A Hkkjr ds dqN 'kgjksa ds dqN LFkkuksa ij benzene, 

toluene vkSj xylene vkSj ethylbenzene ds Lrj miyC/k gSaA 
'kgjh {ks=ksa esa VOCs ds vkdk'kh; vkSj ykSfdd ¼spatial and 

temporal½ ifjorZu'khyrk ij lhfer tkudkjh gh miyC/k 
gS] vr% blls vf/kd tkudkjh Hkkjrh; 'kgjksa ds fy, ekStwn 
ugha gSA bl tkudkjh dk vHkko fnYyh esa gok dh xq.koÙkk 
esa lq/kkj ykus ds fy, ,d O;kogkfjd –f"Vdks.k fodflr 
djus ds fy, ,d xaHkhj leL;k gSA blds vykok VOCs 
mRltZu dks fu;af=r djus ds fy, lzksr jksi.k dh Hkh  
deh gS] tks çHkkoh j.kuhfr fodflr djus ds fy,  

egRoiw.kZ gSA dqN VOCs mu Lrjksa ij ekStwn gS tks de 
vof/k esa ekuo LokLF; ds fy, [krjukd ugha gS ysfdu 
yach vof/k ds fy, mutagenic ;k dSalj ds xq.k ds lkFk 
tksf[ke ekus tkrs gSA ok;q çnw"k.k dk O;ogkj vkSj ekuo 
LokLF; ij bl rjg ds tksf[ke ds çHkko dks le>us ds 
fy, ;g u dsoy çeq[k VOCs dks ekiuk vko';d gS cfYd 
de Lrj ij NksVs ;kSfxdksa dks Hkh ekiuk pkfg,A blfy, 
{kksHkeaMyh; (Tropospheric) vkstksu ds fuekZ.k dks fu;af=r 
djus ds fy, ,d mfpr j.kuhfr rS;kj djus vkSj LoLFk 
gok dh xq.koÙkk cuk, j[kus ds fy, ifjos'k Lrj ds VOCs 
dk Kku gksuk pkfg,A bl v/;;u dk y{; fnYyh 'kgj 
esa chVhbZ,Dl ¼BTEX½ çnw"k.k dh tkap djuk vkSj fofHkUu 
;krk;krksa ij blds çHkkoksa ds eryc ls gSA

2-	 fof/k vkSj lkexzh

fnYyh Hkkjr dh jkt/kkuh gSA jk"Vªh; jkt/kkuh {ks= 1483 
km2 ds {ks= esa QSyk gqvk gSA Hkkjrh; Hkwxksy ds vuqlkj 
jkT; Hkkjrh; miegk}hi ds dsaæ] fgeky; vkSj vjkoyh 
ioZrekyk ds chp esa fLFkr gSA fnYyh dh v{kka'kh; vkSj 
ns'kkarjh; fLFkfr 23-38°N vkSj 77-13°E gSA bl 'kgj dh 
HkkSxksfyd fLFkfr fnYyh ds ekSle dh fLFkfr dks çHkkfor 
djrh gSA ;gk¡ xfeZ;ksa ¼vçSy&tqykbZ½ esa cgqr xeZ vkSj 
lfnZ;ksa ¼uoEcj&tuojh½ esa BaM gksrh gSA ;gk¡ xfeZ;ksa esa 
vkSlr rkieku 25°C ls 45°C vkSj lfnZ;ksa ds nkSjku 22°C 
ls 5°C gks tkrk gSA olar ds ekSle ¼Qjojh&ekpZ½ esa 
rkieku 20°C ls 25°C cnyrk jgrk gSA eq[; ekSleh 
tyok;q dk çHkko ekulwu gS] vke rkSj ij tqykbZ ds e/; ls 
flracj rd 797-3 mm ¼31-5 bap½ ds lkFk ckfj'k gksrh gSA 
lfnZ;ksa ds nkSjku vkerkSj ij mÙkj if'peh gok,¡ çpfyr 
gksrh gS] gkykafd] twu vkSj tqykbZ esa nf{k.k&iwohZ gok,¡ 
çcy gksrh gSA o"kZ ds vf/kdka'k Hkkx esa eq[; gok dh fn'kk 
mÙkj&if'peh gS] ekulwu ¼e/; tqykbZ&flracj½ ekSle dks 
NksM+dj] tc ;g nf{k.k&iwohZ ds myVh gksrh gSA gok dh 
xfr ekSleh mrkj&p<+ko dks n'kkZrh gS] xfeZ;ksa ds nkSjku 
vf/kdre vkSj vke rkSj ij ekulwu ds eghuksa vkSj lfnZ;ksa 
esa 'kkar jgrh gSaA 

2-1-	 fuf"Ø; V~;wc lSEifyax (passive sampling) fØ;kfof/k  
	 (okpky uewuk)

Benzene vkSj vU; xSj&/kzqoh; ok"i'khy dkcZfud ;kSfxdksa 
¼VOCs½ tSls toluene, xylene vkSj ethylbenzene dks fuèkkZfjr 
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djus ds fy, vke rkSj ij gok ls ,d lks[kus okyk 
adsorbent (active charcoal) ;k daVsuj ftlesa ge iwjk gok 
lks[k dj uewus ,d= dj fQj mldk tkap djrs gSaA 
Passive monitors, diffusion ds vk/kkj ij VOCs dks bdëk 
djrs gS vkSj blhfy, bl e‚fuVj dks orZeku O;kolkf;d 
lsfVaXl (occupational settings) esa ppm ,dkxzrk ds Lrj dks 
ekius ds fy, bLrseky fd;k tkrk gSA ok"i'khy dkcZfud 
;kSfxdksa ¼VOCs½ ds fuf"Ø; ;k okpky uewuksa esa fiNys dqN 
n'kdksa ls fnypLih c<+h gS tSlk fd dbZ 'kks/k vkSj leh{kk 
ys[kks ls ns[kk tk ldrk gSA fuf"Ø; uewuksa dks fdlh Hkh 
uewus rduhd ls ifjHkkf"kr dj ldrs gSa tks analyte v.kqvksa 
ds uewuk ysus ls ,df=r djus rd ds eqä çokg ij 
vkèkkfjr gksA nks ek/;e ds chp analyte v.kqvksa dh ,dkxzrk 
ds varj dks ifjHkkf"kr djrs gSA Analyte v.kqvksa dk 'kq) 
çokg ,d ek/;e ls nwljs ek/;e esa larqyu gksus rd tkjh 
jgrk gS tks ç.kkyh esa LFkkfir gS ;k tc rd uewuk l=   
mi;ksxdrkZ }kjk lekIr gksrk gSA fuf"Ø; V~;wc uewus ds 
Qk;ns de ykxr vkSj vf/kd dke Lohdk;Zrk gS] blesa cM+s 
vkSj egaxs iai dh vko';drk ugha gS tks fd fu;fer tkap 
vkSj çokg dh nj esa laHko =qfV ds v/khu gSaA ykxw gksus 
ij] blds egaxs vkSj cnyus okys iai ds uewuksa ds mi;ksx 
ls cpk tkrk gS vkSj bl rjg lgh O;kolkf;d LoLF; 
lacaèkh vkdyu O;fäxr tksf[ke ekiu esa cM+h ek=k ds 
MsVk ds laxzg esa lqfo/kk gksrh gSA bl dke esa] geus Lo;a 
gh ok"i'khy dkcZfud ;kSfxdksa ¼VOCs½ dks lks[kus ds fy, 
,d fuf"Ø; uewuk fMokbl fodflr fd;k gSA vDVwcj 
2013] uoEcj 2013] tuojh 2014] Qjojh 2014] ekpZ vkSj 

ebZ 2014 ds eghus dh ekSleh ifjorZu'khyrk çkIr djus 
ds fy, ,d lIrkg dh vof/k ds fy, uewus V~;wcksa dks 
lHkh sampling site ij j[kk x;k vkSj fQj lHkh tubes dh 
chVhbZ,Dl ¼BTEX½ ek=k dh tkap Gas Chromatography 

(GC & FID) }kjk dh xbZA

2-2-	 lSEifyax lkbVksa dk fooj.k

fuf"Ø; uewuk ysus ds fy, dqy vkB lkbVksa dk p;u fd;k 
x;kA ekSleh vkSj LFkkfud ifjorZu ds laca/k esa ok"i'khy 
dkcZfud ;kSfxdksa ¼VOCs½ ds fy, yxHkx 76 uewuksa dk 
fo'ys"k.k fd;k x;kA gkykafd] ;krk;kr ifjorZu ds fy, nks 
LFkyksa] Øe'k%] ¼vkJe pkSd] iVsy pkSd½ esa mPp vkSj fuEu 
;krk;kr ?kuRo dk çfrfuf/kRo djus ds fy, p;u fd;k 
x;kA bu LFkyksa ds fy, ;krk;kr MkVk miyC/k ugha gS 
vkSj tks oSY;w ;gk¡ nh xbZ gS oks vuqekfur gS ftls vklikl 
ds bykdksa ls ,d lky ds fy, miyC/k ;krk;kr MkVk ls 
cuk;k x;k gS ¼rkfydk 1½A

;krk;kr pkSjkgs ds {ks=

rhuksa LFky cgqr gh O;Lr ;krk;kr pkSjkgs gSaA ;krk;kr 
pkSjkgksa ds ikl QqVikFk ij ekuhVfjax dh x;hA O;Lr 
?kaVs ds nkSjku] bu LFkkuksa esa VªSfQd tke vf/kd gksrk gSA 
dk;ZLFky bl çdkj gSa %

1-	 vkJe pkSd % ;g {ks= fjax jksM vkSj eFkqjk jksM esa Hkkjh 
bLrseky gksus okyh lM+dksa ij nks VªSfQd ykbVksa ds 
lkFk ,d vR;ar O;Lr pkSjkgs esa 'kkfey gSA ;gk¡ ij 
;krk;kr vfèkd ?kuRo ds lkFk cgqr /kheh xfr ls 

rkfydk 1- fnYyhs ds fofHkUu ekxks± ij vkSlr ;krk;kr ?kuRo

¼lzksr % lhvkjvkjvkbZ okf"kZd çfrosnu 2013&14½] ¿ 8À-

Js.kh LFky dk uke dqy okguksa dh la[;k dqy okgu (ihlh;w)

pkSjkgk vkJe 429]075 478]092

iVsy uxj pkSd 173]835 232]961

vkJe dkyksuh 429]075 ¼thbZ½ ykxw ugha

vkoklh; ,uih,y dkyksuh 173]835 ¼thbZ½ ykxw ugha

dkydkth ykxw ugha ykxw ugha

isVªksy LVs'ku cnjiqj iai 429]075¼thbZ½ ykxw ugha

lM+d ik'oZ ds ekxZ lhvkjvkjvkbZ xsV 429]075¼thbZ½ ykxw ugha

,uih,y xsV 173]835¼thbZ½ ykxw ugha
*thbZ ¼;ksx vkdyu½
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pyrk gSA yxHkx 500 ehVj ds nk;js esa] ;gk¡ ij 3 
isVªksy LVs'ku] O;kolkf;d bekjrsa] de o`f) vkSj mPp 
o`f) okys vkoklh; Hkou] NksVs jsLrjka vkSj vif'k"V 
ty mipkj dh lqfo/kk gSA 

2-	 iVsy pkSd % dk;ZLFky eq[; lM+d ij fLFkr gS tks 
fnYyh dks t;iqj ls ;krk;kr pkSjkgs ds ikl ¼/kkSyk 
dqvka½ ls tksM+rh gSA iVsy uxj ds iM+kslh {ks= cythr 
uxj] iwlk jksM] jktsaæ Iysl] djksy ckx] baæiqjh vkSj 
ukjk;.kk ¼,d çeq[k vkS|ksfxd {ks=½ gSaA {ks=h; gok dh 
xq.koÙkk eq[; :i ls m|ksxksa vkSj T;knkrj isaV vkSj 
okfuZ'k ls çHkkfor gksrh gSA eksVj okgu LVs'kuksa dh lsok 
vkSj fctyh dh ?kqekonkj eksVj] ckj&ckj fctyh xqy 
gksus ls VªSfQd yksM vkSj tujsVj lsV gok dks çnwf"kr 
djrs gSaA 

3-	 fjax jksM (iVsy uxj) % ;g LFky eq[; iVsy pkSd ls 
400 ls 500 ehVj nwj gSA

lM+d ds fdukjs fLFkr ekxZ@xfy;kjs

1-	 lhvkjvkjvkbZ xsV % ;g fnYyh&eFkqjk jksM ¼NH-2½ ij 
fLFkr gS tks ,d mPp ?kuRo ;krk;kr okyh baVjflVh 
lM+d gSA ;g LFky Hkh vU; m|ksxksa ls f?kjk gqvk gS 
tSls vks[kyk & tks dk;kZy; le; ds nkSjku nqifg;k 
okguksa vkSj dkjksa ds vf/kd ;krk;kr ?kuRo okyk ,d 
vkS|ksfxd {ks= gSA {ks=h; gok dh xq.koÙkk eq[; :i 
ls m|ksxksa vkSj eksVj okguksa ds isVªksy iEiksa ds }kjk 
çHkkfor gksrh gSA blds vfrfjä ogk¡ ,d vif'k"V 
Mafiax LFky vkSj uewuk ysus ds LFkku ds vklikl ds 
{ks= esa lhost VªhVesaV IykaV gSA ;krk;kr ?kuRo fnu 
Hkj cgqr vf/kd gksrk gSA okguksa ds la;kstu esa fnu ds 
le; ds nkSjku 2 vkSj 3 ifg;k okgu] cl vkSj dkj 
gksrs gSa] tcfd jkr ds le; ds nkSjku cl] dkj vkSj 
eq[; :i ls Hkkjh M~;wVh Vªd] bR;kfn gksrs gSaA lHkh 
LFkyksa ij fudVre lM+d ls 50 ehVj dh nwjh ij uewus 
fy, x, FksA

2-	 ,uih,y xsV % iwlk jksM ds ikl ,uih,y ifjlj ij 
e‚fuVfjax dh x;hA ifjlj eq[; lM+d ls yxHkx 100 
ehVj dh nwjh ij vkSj ljdkjh dk;kZy;ksa ls f?kjk gqvk 
gSA bl laLFkku dh ,d lkbM gfj;kyh ls vkPNkfnr 
gSA ;g lkbV eq[; iVsy pkSd ls 200 ls 300 ehVj 
dh nwjh ij gSA

isVªksy iai LVs'ku

lSEifyax isVªksy iai ds dsaæ ls yh x;h gS tgka okgu bZa/ku 
ysus ds fy, #drs gSaA p;fur LFky cnjiqj gSA ;gka ij 
,pih isVªksy iai] dkj lfoZl lsaVj ds ihNs MhVhlh cl LVSaM 
vkSj esaVy cukus okyh daiuh ds ikl lSEifyax dh x;hA

vkoklh; lsDVj

;s LFky Hkkjh ;krk;kr lM+dksa ls lh/ks çHkkfor ugha gksrh 
gSA ogk¡ uhph vkSj Åaph vkoklh; bekjrsa gSaA 500 ehVj nwjh 
ds nk;js esa ?kus vkoklh; xkao] vLirky] Mhty tujsVj] 
dkj xSjst vkSj isVªksy LVs'ku gSaA fofHkUu LFkku tks bl 
{ks= esa pqus x, gSa vke rkSj ij vkoklh; gSa vkSj ;gk¡ gok 
dh xq.koÙkk eq[; :i ls ?kjsyw xfrfof/k;ksa] okguksa dh xfr] 
lM+d ds fdukjs ;krk;kr vkSj vif'k"V VªhVesaV la;a= ls 
çHkkfor gksrh gSA LFkku bl çdkj gSa %

1-	 dkydk th % ;g nf{k.k fnYyh esa Hkkjh HkhM+ okys cktkj 
dk LFkku gSA gok dh xq.koÙkk eq[; :i ls tujsVj 
lsV] okguksa dh xfr] lM+d ds fdukjs QwM LV‚y vkSj 
cktkjksa ls çHkkfor gSA ;gk¡ l?ku vkoklh; xkao] NksVh 
nqdkusa] vkSj dkj xSjst yxHkx 500 ehVj ds nk;js esa 
gSa A 

2-	 ,uih,y dkyksuh % ;g ,d ?kuh vkcknh okyk O;kolkf;d 
vkSj vkoklh; {ks= gSa tks nks vU; O;Lr O;kolkf;d 
{ks=ksa ds chp fLFkr gSA eq[; lM+d ladqfpr vkSj 
HkhM+HkkM+ okyh gSA ;krk;kr Hkkjh] /khek vkSj feyk&tqyk 
gksrk gSA bl {ks= esa nks vR;ar O;Lr pkSjkgs] Hkkjh vkus 
tkus okys lM+d vFkkZr fjax jksM] tks 'kgj ds eq[; 
;krk;kr gS vkSj vjfoanks ekxZ] tks 'kgj ds dsaæ dks u, 
fodflr vkoklh; dkyksfu;ksa ls tksM+rk gSA

3-	 lh,lvkbZvkj vikVZesaV % ;g LFky vkJe pkSd ds lkFk 
gh NH-2 ij fLFkr gSA ;krk;kr /kheh xfr ls vkSj 
okguksa dk ?kuRo cgqr vf/kd gksrk gSA ;g LFkku fnYyh 
ds nf{k.k Hkkx esa jk"Vªh; jktekxZ ls yxHkx 0-5 ehVj 
ij gSA {ks= ,pihlh,y isVªksy iai ls Hkh layXu gSA

i`"BHkwfe LVs'ku

geus i`"BHkwfe LVs'ku ds :i esa ,d LFky dk p;u fd;kA 
gkykafd] vke rkSj ij ;g ,d i`"BHkwfe dk eryc ugha gS] 
ysfdu dsoy de çnw"k.k dh rqyuk Åij mYysf[kr lM+d 
ds fdukjs LVs'kuksa vkSj vkoklh; {ks= ds lkFk gSA ç;ksx'kkyk 
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esa ç;ksx u fd, x, lSaiy % 'kwU; gok] ftls ,d ueh tky 
vkSj ,d ohvkslh tky ds ek/;e ls flysaMj esa xqtjrh gqbZ 
laihfM+r gok ls çkIr fd;k x;kA ç;ksx'kkyk esa ikuh lks[k 
ysus okyh lkQ V~;wc ls mlh çdkj igys ls uewuk fy;k 
x;k ftl çdkj uewuk {ks= ls ysrs gSA

3-	 ifj.kke vkSj ppkZ

3-1-	 LFkkfud forj.k vkSj VOC dh fHkUurk

fp= 1 fnYyh esa fofHkUu LFkkuksa ij chVhbZ,Dl ds uewuks 
dh LFkkfud fofHkUurk dks fn[kkrk gSA ,uih,y] dkydkth 
vkSj lh,lvkbZvkj vikVZesaV ds vkoklh; {ks= esa] benzene 

0.334 - 0.500 µg/m3, toluene 0.149 - 0.407 µg/m3, xylene 0 ls 
1.232 µg/m3 vkSj ethylbenzene 0 ls 0-101 µg/m3 dh jsat 
esa ik;s x,A ;krk;kr pkSjkgs % vkJe] iVsy pkSd vkSj fjax 
jksM iVsy pkSd ¼;g LFkku eq[; pkSjkgs ls 200 ls 300 ehVj 
dh nwjh ij Fkk½ esa] csathu 0.395 - 0.572 μg/m3] VksY;qbZu 
244 ls 0-348 µg/m3] tkbyhu 1-95 ls 2-059 µg/m3 vkSj 
bFkkbycsathu 0 ls 0-089 µg/m3 dh jsat esa ik;h x;hA 

chVhbZ,Dl ¼BTEX½ dh vkSlr ek=k lHkh LFkkuksa ij 0-622 
µg/m3] 0-361 µg/m3] 1-037 µg/m3 vkSj 0-122 µg/m3 FkhA 
tkbyhu vkoklh; {ks=ksa dks NksM+dj iwjs lSaifyax lkbVksa esa 
çHkkoh FkhA csathu dh vkSlr ek=k lcls T;knk isVªksy iai 
ij 3-5 µg/m3 Fkh gkykafd vU; lHkh lSaifyax lkbVksa esa ;g 
0-294 ls 0-712 µg/m3 FkhA vkSlr ek=k ls ;g Kkr gksrk gS 
fd fnYyh esa csathu dh rqyuk esa tkbyhu vf/kd çHkkoh gSA 
tkbyhu ds çHkkoh gksus ls ;g iqf"V gksrh gS fd fnYyh esa 
49 izfr'kr okgu ;k rks Mhty ;k isVªksy ds :i esa pyrs 
gS tkbyhu ds ;ksxnku esa eq[; :i ls ;krk;kr@batu dh 
ngu çfØ;k ls gS ¼4½A

Mhty ds vkarfjd ngu batu ds mRltZu] isVªksy ds 
ok"ihdj.kh; mRltZu] çk—frd xSl ds ngu vkSj okguksa 
ds fudkl ls ifjos'k Lrj esa ohvkslh ds fy, eq[; ;ksxnku 
gSa ¼7½A bu ;kSfxdksa dh çpqjrk bZa/ku esa viuh çpqjrk ls 
vfèkd le`) gSA ;g n'kkZrk gS fd ;s ;kSfxd vU; bZa/kuksa 
ds lkFk ?kVdksa ds :i esa tyrs ugha gS vkSj os ngu çfØ;k 
ds ,d Hkkx ds :i esa gksrs gSaA ok"ih—r isVªksy vkSj rjy 
isVªksy vf/kdka'k {ks=ksa esa bu ohvkslh ds fy, lcls vf/kd 
ek=k esa ;ksxnku dj jgs gSa ¼6]7½A fnYyh ds lHkh LFkkuksa esa 
VksY;qbZu] csathu vkSj tkbyhu VOC ij jkt djrs gS vkSj 
bFkkbycsathu cgqr de LFkkuksa ij ik;h x;h] ;g bldh 
de thou le; ¼life span½ vkSj bldh mPp photochemical 

reactivity ds dkj.k gks ldrk gSA

rkfydk&2 chVhbZ,Dl ¼BTEX½ dk dqy ek/; vkSj vfèkdre 
lkaærk muds ekud fopyu ds lkFk laf{kIr djrh gSA 
vyx&vyx eghuksa ds fy, lHkh lkbVksa ls VOC dh 
vyx&vyx çkIr ekuksa ls ekfld vkSlr oSY;w fp= cuk;k 
x;k ftl dkj.k ls mPp ekud fopyu eglwl fd;k 
x;kA ekfld ekuksa esa mPp ekud fopyu gksus ls varj 
lkbV cnyko ds dkj.k vf/kd ;krk;kr ds vk/kkj ij vkSj 

rkfydk&2 fnYyh ds fofHkUu ekxksaZ ij vkSlr chVhbZ,Dl (BTEX) lkaæ.k

csathu
benzene (μg/m3)

VksY;qbZu
Toluene (μg/m3)

tkbyhu
Xylene (μg/m3)

bFkkbycsathu
Ethylbenzene (μg/m3) 

chVhbZ,Dl
BTEX (μg/m3)

lM+d ik'oZ ds ekxZ 0-398 0-136 1-713 0-128 0-594

vkokl 0-438 0-270 0-308 0-031 0-262

pkSjkgs 0-478 0-293 1-797 0-030 0-649

iSVªksy Hkjko dsaæ 1-922 1-173 1-866 0-868 1-457

fp= 1- fnYyh esa fofHkUu vkadM+k laxzg.k LFkyksa ij chVhbZ,Dl ¼BTEX½ dh 
çk:fid LFkkfud fofo/krk



28

lM+d niZ.k

LFkkuh; ekuoh; xfrfof/k;ksa ds laca/k esa tks vyx&vyx 
lkbV fooj.k lwfpr djrh gSA ohvkslh çnw"kdksa dh loksZPp 
lkaærk vf/kdre vkSj vkSlr ds laca/k esa isVªksy iai esa ik;h 
x;hA ;g vk'kk dh tkrh gS D;ksafd csathu dk çeq[k lzksr 
dkj esa bZa/ku Hkjus ls gSA lM+d ds fdukjs xfy;kjksa esa vkSj 
;krk;kr pkSjkgksa esa lkaærk ik;h x;hA 

rkfydk 2 lSaifyax lkbVksa dh pkjks Jsf.k;ksa esa ohvkslh dh 
lkaærk dks fn[kkrh gSA ohvkslh çnw"kdks dh loksZPp lkaærk 
vf/kdre vkSj vkSlr ds laca/k esa isVªksy iai esa ik;h x;hA 
fnYyh dh LFkkfud fo'ks"krkvksa vkxs fo'ys"k.k fd;k x;k iwjs 
{ks= dks pkj mi Jsf.k;ksa esa foHkkftr djds] vFkkZr lM+d 
ds fdukjs xfy;kjksa ¼;s LFkku okLro esa eq[; ;krk;kr 
pkSjkgksa ls 400 ls 500 ehVj nwj fLFkr½] vkoklh; xfy;kjs] 
;krk;kr pkSjkgs vkSj isVªksy iai ¼fp= 2½A mnkgj.k ds 
fy,] csathu 0-398 µg/m3 ls 1-922 µg/m3] VksY;qbZu 0-136  
µg/m3 ls 1-173 µg/m3] tkbyhu 0-308 µg/m3 ls 1-866  
µg/m3 vkSj bFkkbycsathu 0-03 µg/m3 ls 0-868 µg/m3 dh 
jsat esa ik;h x;hA lM+d ds fdukjs xfy;kjksa esa chVhbZ,Dlh 
dh vkSlr dqy lkaærk 0-594 µg/m3] vkoklh; xfy;kjksa esa 
0-262 µg/m3] pkSjkgksa ij 0-649 µg/m3 vkSj isVªksy iai ij 
1-457 µg/m3 ik;h x;hA Øe ds vuqlkj] lkaæ.k dks iSVªksy 
Hkjko dsaæ > pkSjkgs > lM+d ik'oZ ds ekxZ > vkoklh; {ks= 
ik;k x;kA 

vkSlr lkaærk isVªksy iai esa 1-173 µg/m3 ik;h x;h] tks 
fd pkSjkgksa ¼0-293 µg/m3½] fuoklLFkku ¼0-270 µg/m3½ vkSj 
lM+d ds fdukjs xfy;kjksa ij ¼0-136 µg/m3½ ls vf/kd gSA 
vkoklh; {ks=ks esa csathu dh mPp lkaærk ¼0-438 µg/m3½ 

vkSj VksY;qbZu dh ¼0-270 µg/m3½ gS tcfd lM+d ds fdukjs 
xfy;kjksa esa ¼0-398 µg/m3 vkSj 0-136 µg/m3½ gS 'kk;n bl 
{ks= ds cgqr gh fudV isVªksy iai dh mifLFkfr dh otg 
ls gks ldrh gS vkSj blls csathu vkSj VksY;qbZu dh mPp 
lkaærk lM+d ds fdukjs xfy;kjksa ls vkoklh; {ks=ks esa gks 
ldrh gSA 

rFkkfi] tkbyhu dh lkaærk lM+d dh vksj ¼1-713 µg/m3½] 
;krk;kr ij ¼1-797 µg/m3½  vkSj isVªksy iai ¼1-866 µg/m3½ 
esa çHkkoh Fkh] mu lHkh ds fy, dqN lkekU; lzksr dk lq>koA 
bFkkby csathu isVªksy iai esa ¼0-868 µg/m3½] lM+d ds fdukjs 
xfy;kjksa esa ¼0-128 µg/m3½] pkSjkgksa esa ¼0-030 µg/m3½] vkSj 
vkoklh; LFkkuks esa ¼0-031 µg/m3½ ik;h x;hA bFkkby csathu 
dks lHkh LFkkuksa ij irk ugha yxk;k tk ldrk gS D;ksafd 
;g cgqr T;knk QksVks dsfedyh lfØ; gS A

ohvkslh ds ok;qeaMyh; O;ogkj esa muds thou le; ls 
dkQh gn rd fu;af=r fd;k tkrk gSA mPp çfrfØ;k'khy 
çnw"kd lzksr vklikl gh çfrfØ;k djsaxs tcfd /khjs&/khjs 
çfrfØ;k djus okys çnw"kd cM+h nwj rd tk ldrs gSA 
rkfy‍dk&2 VOC ds vkSlr vkisf{kd vuqikr vkSj mlds 
ekud fopyu dks pkj {ks=ksa csathu] VksY;qbZu] bFkkby csathu 
vkSj tkbyhu ¼chVhbZ,Dl ¼BTEX½½ ds vk/kkj ij laf{kIr 
djrh gSA chVhbZ,Dl ¼BTEX½ dh vkSlr lkaærk çR;sd 
lSaifyax dh fLFkfr ds fy, ¼rkfydk 2½ vkSj LFkkfud 
forj.k ¼fp= 2 vkSj fp= 3½ ds vuqlkj] chVhbZ,Dl ¼BTEX½ 
dk mPpre Lrj lM+dksa ds ikl vkSj mPp ;krk;kr ?kuRo 
ds lkFk ntZ fd;k x;kA bl v/;;u esa] csathu dh lkaærk 
mPp ;krk;kr lM+dksa esa vkoklh; {ks=ks ls 3-5 ls 9 xquk 
vf/kd ik;h x;hA csathu dh lkaærk esa lzksr ¼mPp ?kuRo 
;krk;kr {ks=ksa ls½ ls nwjh ds laca/k esa rsth ls deh vk tkrh 
gSA bl rjg dh deh ds fy, ;krk;kr ls mRlftZr vU; 
chVhbZ,Dl ¼BTEX½ ;kSfxdksa tSls VksY;qbZu] bFkkbycsathu 
vkSj tkbyhu dks ekuk x;k gSA tkbyhu dh mPp lkaærk 
ls ;g irk pyrk gS fd ;s lHkh LFky Hkkjh ;krk;kr ¼eq[; 
:i ls Mhty okguksa½ ls çHkkfor gSaA

feukslksVk fo'ofo|ky; }kjk vuqla/kku fu"d"kksaZ ls irk 
pyrk gS fd gok dh xq.koÙkk vkerkSj ij dqN lkS ehVj 
ds varxZr yxHkx 500&600 QhV dh nwjh ij Hkkjh jksMost 
ds vklikl ds {ks= ls ;k egRoiw.kZ Vªfdax ;krk;kr ds 
lkFk&lkFk xfy;kjksa ls çHkkfor gksrh gSA ;g nwjh LFkku 
vkSj fnu ds le; ;k o"kZ ds vuqlkj] çpfyr ekSle foKku] 

fp= 2- vkadM+k laxzg.k dh fofHkfUu Jsf.k;ksa ds fy, chVhbZ,Dl ¼BTEX½ dh 
fofo/krk



29

LFkyk—fr] Hkwfe mi;ksx ds ikl] ;krk;kr ds rjhdksa] lkFk 
gh vyx vyx çnw"kdksa ds :i esa cnyrh jgrh gSA blfy, 
u, 'kks/k ds vuqlkj] jktekxZ ds ikl jgus okys yksxks esa 
ân; jksx dk [krjk gks ldrk gSA 'kks/kdrkZvksa us crk;k 
fd] eq[; lM+d ls 164 QhV ij jgus ls 10 xquk nwj jgus 
okyksa dh rqyuk esa 38 çfr'kr vpkud ls ân; laca/kh ekSr 
dk [krjk c<+ ldrk gSA tks efgyk, lM+dksa ds ikl jgrh 
gS muds fy, gj 328 QqV ds djhc 6 çfr'kr [krjk c<+ 
tkrk gSA

3-3-	 ekSleh ifjorZu

v/;;u ds nkSjku ekSleh chVhbZ,Dl ¼BTEX½ dh fofHkUu 
lkaærk,a vkJe pkSjkgs ij Øe'k% 0-466 ls 0-827 μg/m3@ 
0-348 ls 3-074 µg/m3@ 0 ls 1-95 μg/m3@ 0-089 ls 0-242 
μg/m3 ik;h x;hA v/;;u ds nkSjku ekSleh chVhbZ,Dl 
¼BTEX½ dh fofHkUu lkaærk;s lhvkjvkjvkbZ xsV ij  Øe'k% 
0-254 ls 0-577 μg/m3@ 0-023 ls 0-65 μg/m3@ 0 ls 1-595 
μg/m3@ 0 ls 0-256 μg/m3 ik;h x;hA xfeZ;ksa ds nkSjku 
lcls de vkSj lfnZ;ksa ds ekSle ds nkSjku lcls T;knk 
lkaærk ik;h x;hA ekSleh chVhbZ,Dl ¼BTEX½ dh lkaærk 
lHkh LFkkuksa ij xehZ < lnhZ ds VªsaM dk ikyu djrh gSA 
lHkh LFkkuksa ij chVhbZ,Dl ¼BTEX½ dh mPp lkaærk lfnZ;ksa 
ds ekSle ds nkSjku ik;h x;hA ;g lfnZ;ksa ds ekSle esa 
de rkieku ij QSyko dh de nj] fxjkoV dh de nj 
vkSj de feJ.k ÅapkbZ ds dkj.k gks ldrk gSA fp= 3 vkSj 
fp= 4 fnYyh esa lhvkjvkjvkbZ xsV vkSj vkJe pkSjkgksa ij 
chVhbZ,Dl ¼BTEX½ ds ekSleh cnyko dks fn[kkrs gSA VOC 

dk Lrj olar vkSj xehZ ds ekSle dh rqyuk esa lfnZ;ksa esa 

vis{kk—r vf/kd Fkk % ¼1½ lfnZ;ksa ds ekSle ds nkSjku fLFkj 
okrkoj.k dh otg ls de QSyko( ¼2½ lfnZ;ksa ds ekSle esa 
NksVs fnu vkSj de lkSj rhozrk ds dkj.k çdk'k jklk;fud 
fØ;k,a de gksrh gS ftlds ifj.kkeLo:i VOC ds fuokj.k 
esa deh vkbZ gSA

dbZ 'kks/kdrkZvksa us crk;k gS fd lfnZ;ksa ds nkSjku] ekSle dh 
fLFkfr O3 ds cuus ds fy, mi;qä ugha gSaA vis{kk—r mPp 
lkSj rhozrk vkSj ifjos'k ds rkieku esa çdk'k jklk;fud 
fØ;kvksa ds ek/;e ls ohvkslh ds }kjk {kksHkeaMyh; vkstksu 
ds cuus ds fy, vR;ar mi;qä gSA 'kq#okr dh lfnZ;ksa esa] 
okguksa vkSj vf/kd ohvkslh mRlftZr djrs gS D;ksafd batu 
BaMk gksrk gSA csathu dh lkaærk xfeZ;ksa esa lcls de ¼0-25 
μg/m3½ vkSj lfnZ;ksa esa vf/kdre ¼0-66 μg/m3½ ik;h x;hA 
tkbyhu dh lkaærk olar esa 1-60 μg/m3 vkSj xehZ ds 
ekSle esa 0-05 μg/m3 ik;h x;hA Vksyhu dh jsat 0-70 μg/

m3 ¼lfnZ;ksa½ ls 0-20 μg/m3 ¼olar½ esa ik;h x;hA mijksä 
fp= ls irk pyrk gS fd chVhbZ,Dl ¼BTEX½ dh lkaærk 
xfeZ;ksa esa de vkSj lfnZ;ksa vkSj olar ds ekSle vf/kd gSA 
;g ekSle laca/kh dkjdksa dh otg ls gks ldrk gSA xfeZ;ksa 
ds nkSjku gok ds vfLFkj xfr vkSj rkieku dh otg ls rsth 
ls QSyko gksrk gS] tcfd lfnZ;ksa ds nkSjku] fLFkj fLFkfr 
vkSj foijhr fn'kk esa gok pyus ls çnw"kdksa dk lap; gksrk 
gSA csathu vkSj Vksyhu dh de ek=k xfeZ;ksa esa ikbZ x;h 
blds fy, muds fofHkUu thou dky dks ftEesnkj Bgjk;k 
tk ldrk gSA nksuksa lqjfHkr ;kSfxd fnu ds nkSjku dsoy 
OH jsfMdy ds lkFk gh fØ;k djrs gS] csathu dh rqyuk 
esa Vkywbu ds lkFk dkQh rsth ls fØ;k djrs gSA blds fp= 3- lhvkjvkjvkbZ xsV ij chVhbZ,Dl ¼BTEX½ ds ekSleh cnyko

fp= 4- vkJe pkSjkgs ij chVhbZ,Dl ¼BTEX½ ds ekSleh cnyko
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vykok] xfeZ;ksa esa lfnZ;ksa dh rqyuk esa OH jsfMdy ds }kjk 
ohvkslh dk jklk;fud fu"dklu rsth ls gksrk gS] vke rkSj 
ij mPp fofdj.k vkSj rkieku muds fu"dklu dh nj ds 
fy, lgh gksrs gS A

fnYyh ds fjd‚MZ esa xfeZ;ksa ds nkSjku vf/kd lw;kZ?kkr gksrs gS 
tks fd çnw"kdkas ds vyx gksus esa enn djrs gS tSls vkstksu] 
,YMhgkbM] vkfn] vkSj OH jsfMdy ds xBu ds fy, çeq[k 
gksrs gSA bl çdkj fnYyh ds okrkoj.k esa xfeZ;ksa ds eghuksa 
esa mPp Lrj ij OH jsfMdy dh lkaærk çcy gks ldrh 
gS] tks ok;qeaMy dks lkQ djus esa vkSj VOC fØ;k esa deh 
ykus esa egRoiw.kZ Hkwfedk fuHkkrs gSA ekSleh çksQkby yxHkx 
lHkh lkbVksa ij ,d rjg ds FksA lHkh lkbVksa ij VksY;qbZu 
vkSj tkbyhu dh mPp lkaærk lfnZ;ksa esa dqN vfrfjä lzksrksa 
dk ladsr djrs gS tks m|ksxksa ls VksY;qbZu ds ok"ihdj.k dks 
c<+krk gS tSls isaV vkSj okfuZ'k] fçafVax çsl vkSj okguksa ds 
lfoZl LVs'kuA VksY;qbZu dh mPp lkaærk dpjs dks Qsadus ds 
LFkku] ySaMfQy lkbV vkSj bl {ks= ds ikl ikS/kksa ds tyk, 
tkus ds dkj.k gks ldrh gSA

4-	 fu"d"kZ

bl v/;;u ds urhts lSaifyax lkbVksa ij ok;qeaMyh; 
chVhbZDl ¼BTEX½ dh lkaærk esa vyx vyx ekSleh vkSj 
LFkkfud ifjorZu'khyrk dks crkrs gSaA tkbyhu vkoklh; 
{ks=ksa dks NksM+dj iwjs lSaifyax lkbVksa esa eq[; ik;k x;kA 
csathu dh vkSlr lkaærk isVªksy iai ij lcls T;knk 3-5 μg/

m3 gkykafd iwjh rjg ls vU; lkbVksa esa ;g 0-294 ls 0-712 
μg/m3 dh jsat esa FkhA lkaærk isVªksy iai > pkSjkgksa > lM+d 
ds fdukjs xfy;kjksa > fuokl ds Øe esa FkhA chVhbZDl dh 
lkaærk Lrj vf/kdre lfnZ;ksa ds lkFk ekSleh cnyko dks 
fn[kkrh gSA xfeZ;ksa ds nkSjku lcls de lkaærk vkSj lfnZ;ksa 
ds ekSle ds nkSjku mPpre ik;h x;hA ekSleh chVhbZ,Dl 
lkaærk lHkh LFkkuksa ij xfeZ;ksa < lfnZ;ksa dh ço`fÙk dk ikyu 

djrh gSA lfnZ;ksa ds ekSle ds nkSjku B/T/X dh lkaærk 
lHkh LFkkuksa ij ik;h x;hA ;g lfnZ;ksa ds ekSle esa de 
rkieku ij QSyko dh de nj] fxjkoV dh de nj vkSj 
de feJ.k ÅapkbZ ds dkj.k gks ldrk gSA Hkkjrh; 'kgjksa ds 
fy, ifjos'kh ok;q esa VOC dh lkaærk ds ckjs esa tkudkjh 
dh deh gSA blfy,] ;g fpark dk fo"k; gS fd ljdkj dks 
fnYyh 'kgj esa VOC vkSj fo'ks"k :i ls chVhbZDl ¼BTEX½ 
dks fu;af=r djus ds fy, rRdky dkjZokbZ djuh pkfg,A 
bl v/;;u esa çkIr MsVk toluene vkSj xylene ds fu;eksa 
dks cukus esa mi;ksxh gksxk tks csathu dh rqyuk esa leku 
egRo dk gksxkA vc rd toluene vkSj xylene ds fy, dksbZ 
mi;qä ekud ugha gSA vr% bl v/;;u ls VOC ekudksa 
dk fu;a=.k djus esa enn gksxhA
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tks vius y{;ksa ds çfr ikxy gks x;k gS] mls gh çdk'k dk n'kZu gksrk gSA tks FkksM+k b/kj] FkksM+k m/kj gkFk ekjrs gSa] 

os dksbZ y{; iw.kZ ugha dj ikrsA os dqN {k.kksa ds fy, cM+k tks'k fn[kkrs gSa] fdUrq og 'kh?kz BaMk gks tkrk gSA

&Lokeh foosdkuan



31

daØhV lM+dksa dh etcwrh dk vkdyu djus ds fy, 
vYVªklksfud rjax xfr ijh{k.k

vkj ih lSuh1] okbZ lh frokjh2

çLrkouk

lM+dksa dh i;kZIr etcwrh ¼M-35, M-40½ ds fy, daØhV 
dk ç;ksx] fMtkbu dh vko';drk] fVdkÅ] ;krk;kr vkSj 
i;kZoj.k ds gkfudkjd çHkko dks jksdus ds fy;s l{ke gksuh 
pkfg,A lhesaV vkSj eghu jksM+h ds dqN Hkkx dks gVkdj  
[kfut inkFkZ tSls mM+u jk[k] Hkêh ls çkIr filk gqvk /kkrq 
ey] flfydk eSy vkfn feykdj de dher ij mÙke o 
fVdkÅ daØhV lM+d cuk ldrs gSaA

dsUæh; lM+d vuqla/kku laLFkku ¼lhvkjvkjvkbZ½ ifjlj 
esa lhesaV vkSj eghu jksM+h ds dqN Hkkx dks gVkdj [kfut 
inkFkZ tSls mM+u jk[k] Hkêh ls çkIr filk gqvk /kkrq eSy] 
flfydk eSy vkfn feykdj fofHkUu fooj.k ds lM+d [kaMksa 
dk fuekZ.k fd;k x;kA bl çdkj dh lM+dksa dh xq.koÙkk 
dks ijaijkxr daØhV okyh lM+dksa dh xq.koÙkk ls rqyukRed 
v/;;u] rjax xfr ekiu fof/k ¼Ultrasonic Pulse Velocity 

Technique½ }kjk fd;k x;kA bl fof/k esa lM+d ds vanj 
r; ¼travel½ dh x;h Kkr ekxZ nwjh o Kkr ekxZ nwjh esa rjax 
}kjk fy;s x;s le; ls] rjax dh xfr dh x.kuk dj yh 
tkrh gSA ftruh rjax xfr vf/kd gksxh mruh gh lM+d dh 
xq.koÙkk vPNh gksxhA1

bl çdkj fofHkUu fooj.k okyh daØhV lM+dksa dh etcwrh 
vkSj xq.koÙkk dk ewY;kadu vYVªklksfud rjax xfr ijh{k.k  
}kjk fd;k x;k vkSj ik;k x;k fd fofHkUu fooj.k okyh daØhV 
lM+dksa dh rjax xfr rFkk ikjaifjd fooj.k ¼Conventional 

specifications½ okyh lM+dksa dh vkSlr rjax xfr rqyukRed 
gSA blls irk pyrk gS] fd daØhV lM+dksa esa lhesaV ds dqN 
Hkkx dks [kfut inkFkksaZ ls cnydj de dher dh mÙke 
daØhV lM+dksa dk fuekZ.k fd;k tk ldrk gSA

midj.k dk ç;ksx

iksVsZcy vYVªklksfud u‚u&MsLVªsfDVo fMftVy bafMdsfVax 
VSLVj ¼P.U.N.D.I.T.½ & ;g midj.k daØhV dh xq.koÙkk vkSj 

etcwrh dks ijh{k.k djus ds fy, mi;qä gSA bldk fooj.k 
fuEufyf[kr gS %

i)	 Vªk¡lM;w'kj vko`fÙk & 54 fdyks gVZ~t

ii)	 le; çlkj.k ekiu lhek & 01 ls 9999-9 ekbØks 
lsdaM

iii)	 'kq)rk & 0-1 ekbØks lsdaM

bl midj.k ds fo|qr /ofur Vªk¡lM;w'kj] vuqnS/;Z daiu 
mRiUu djrs gSa tc ,d VªkalehfVax Vªk¡lM;w'kj] daØhV 
¼ftldks ijh{k.k djuk gS½ lrg ds laidZ esa gksrk gSA 
daØhV ds vanj bl rjax }kjk Kkr ekxZ nwjh r; djus 
ds ckn ;g rjax] nwljs fo|qr /ofur fjlhfoax Vªk¡lM~;w'kj  
}kjk fo|qrh; flXuy esa cny tkrh gSA  bysDVªksfud le; 
ifjiFk }kjk ;g fo|qrh; flXuy] VªkaftV le; esa cny 
tkrk gS] Kkr ekxZ nwjh o VªkaftV le; ls rjax xfr dh 
x.kuk dj yh tkrh gSA bl rjax xfr ijh{k.k fof/k dks 
ge lery daØhV lrg] çcfyr] çh LVªsLM daØhV vkfn 
ds fy, ç;ksx djrs gSA lhvkjvkjvkbZ ifjlj esa fofHkUu 
lhesaV daØhV ds LySc] fofHkUu QkbclZ vkSj [kfut inkFkksaZ 
dks feykdj [kaMksa dk fuekZ.k djds] vYVªklksfud rjax 
xfr ¼m/s½ dh vçR;{k çlkj.k ¼Indirect Transmission½ fof/k  
}kjk ekiu fd;k x;kA

Vªk¡lM~;w'kj O;oLFkk

;gk¡ fp=ksa }kjk daØhV dk ijh{k.k djus ds fy;s Vªk¡lM~;w'kj 
}kjk rhu çdkj dh oSdfYid O;oLFkk fn[kkbZ xbZ gSA tgka 
Hkh laHko gks çR;{k çlkj.k fof/k dk gh ç;ksx djuk pkfg;s] 
;g fof/k vfrlaosnu'khy o Li"V ekxZ nwjh çkIr djrh 
gS blesa ijh{k.k djus ds fy, vkeus lkeus dh nks lrg 
miyC/k gksrh gSaA tSlk fp= 1 esa VªkalM~;w'kj dh çR;{k 
çlkj.k fof/k ¼Direct Method½ n'kkZ;h xbZ gSA ;fn dHkh 
daØhV dk frjNk ¼Diagonal½ ekxZ gh miyC/k gks lds rks 
v/kZ&çR;{k çlkj.k O;oLFkk dk ç;ksx fd;k tkrk gSA fp= 

1ofj"B rduhdh vf/kdkjh] 2ç/kku oSKkfud] Vh,lMh çHkkx] lh,lvkbZvkj&lhvkjvkjvkbZ] ubZ fnYyh&110025
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2 esa VªkalM~;w'kj dh v/kZ&çR;{k ¼semi direct method½ çlkj.k 
fof/k fn[kkbZ xbZ gSA tgka daØhV dh ,d lrg gh ijh{k.k 
ds fy, miyC/k gks lds tSls lM+d] rc vçR;{k ¼Indirect 

Method½ O;oLFkk dk gh ç;ksx djuk iM+rk gSA bl vçR;{k 
çlkj.k O;oLFkk esa rjax dk ekxZ de Li"V gksrk gS vkSj 
VªkalM~;w'kjksa ds e/; dh nwjh ysuk larks"ktud ugha gSA fQj 
Hkh ;gk¡ lM+d ds fofHkUu [kaMksa dh rjax xfr ekius ds fy;s 
;gh fof/k viukbZ xbZ gSA fp= 3 esa VªkalM~;w'kj dh vçR;{k 
;k lrg çlkj.k fof/k fn[kkbZ xbZ gSA2 

bl fof/k esa çlkj.k VªkalM~;w'kj ¼Transmitting Transducer½ 
dks lM+d dh lrg ds ,d mfpr fcUnq ij j[krs gSa 
vkSj çkfIr VªkalM~;w'kj ¼Receiving Transducer½ dks lM+d 
dh mÙkjksÙkj fLFkfr;ksa esa ,d js[kk ij VªkalM~;w'kj ds dsaæ 
ls dsaæ dh nwjh dks çlkfjr le; ds lkFk vk;ksftr dj 
ysrs gSaA bl çdkj bu fcUnqvksa ls <ykunkj ,d lh/kh js[kk 

feyrh gS] ftlls lM+d dh vkSlr rjax xfr çkIr gks tkrh 
gSA fp= 4 esa VªkalM~;w'kjksa dh çHkkoh yackbZ ds fy, vçR;{k 
O;oLFkk fn[kkbZ xbZ gSA

orZeku 'kks/k ds fy;s ekunaM lkfj.kh 1- esa fn'kk funsZ'k 
ds fy;s ç;ksx dj ldrs gSaA gekjs ns'k esa vYVªklksfud 
rjax xfr dh bl vçR;{k çlkj.k fof/k }kjk dk;Z  
LFky ij daØhV dh lajpuk dk ijh{k.k djrs gSa rks blds 
ifj.kke vPNs ik;s x,A

lkfj.kh 1 % daØhV xq.koÙkk dh xzsfMax ds fy, rjax xfr dk 
ekunaM

Øe la[;k rjax xfr (m/sec.) daØhV lajpuk dh fLFkfr

1 4000 ls vf/kd cgqr vPNh

2 3000 & 4000 vPNh

3 2000 & 3000 e/;e

4 2000 ls de [kjkc

fp= 1 % çR;{k çlkj.k fof/k

fp= 3 % vçR;{k ;k lrg çlkj.k fof/k

fp= 4 % VªkalM~;w'kjksa dh çHkkoh yackbZ ds fy, vçR;{k O;oLFkk

fp= 2 % vçR;{k çlkj.k fof/k
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daØhV lM+d dh thou pØ ykxr

lM+d daØhV dqêhe dk fMtkbu] lc xzsM dh lhchvkj 
ifjek.k ¼CBR Value½ ds fMtkbu] okguksa ds Hkkj vkSj 
O;kolkf;d okguksa dh lap;h iqujko`fÙk ij fuHkZj djrh gS 
vkSj fMtkbu ds le; lM+d dk thou dky lkekU;r;k 
30 o"kZ ds fy, fMtkbu fd;k tkrk gS A vkSlru 2&ysu 
jkf"Vª; jktekxZ daØhV dqfê‍e dh çkjfEHkd lajpuk dh 
ykxr #i;s 1 djksM+ çfr fdyksehVj vkrh gSA ;fn daØhV 
esa lhesaV ds 30 izfr'kr Hkkx ds cnys mM+u jk[k ç;ksx 
dh tk, rc mruh gh daØhV lM+d cukus esa #i;s 90 
yk[k [kpZ gksrs gSaA thou pØ ykxr vkSj bZa/ku ykxr Hkh  
fopkj.kh; gSA1

ijh{k.k ifj.kke
dsUæh; lM+d vuqla/kku laLFkku ¼CRRI½ ifjlj esa lhesaV 
vkSj eghu jksM+h ds dqN Hkkx dks gVkdj O;FkZ [kfut inkFkZ 

tSls mM+u jk[k] Hkêh ls çkIr filk gqvk /kkrq eSy] flfydk 
eSy vkfn feykdj 23 fofHkUu fooj.k ds lM+d [kaMksa dk 
fuekZ.k fd;k x;kA bl çdkj dh lM+dksa dh xq.koÙkk dks 
ijaijkxr fooj.k okyh lM+dksa dh xq.koÙkk ls rqyukRed 
v/;;u] vYVªklksfud rjax xfr ijh{k.k }kjk bu lM+d 
[kaMks ij ijh{k.k fd;k x;kA 

ijh{k.k fcUnqvksa ds fpUg yxkus dh fof/k fuEu çdkj gS %&

daØhV lM+d ds çR;sd [kaM tks fofHkUu fooj.k ds gSa mu 
ij ,d ykbu esa 25&25cm ds varj ij 5 fcUnq yxrs gSa 
vkSj igys fcUnq ij çlkj.k VªkalM~;w'kj ¼Tx.½ rFkk vU; 
fcUnqvksa ij Øe ls çkfIr VªkalM~;w'kj ¼Rx.½ j[kdj jhfMax 
ysrs gSaA bl çdkj çR;sd lM+d [kaM tks fofHkUu fooj.k ds 
gSa muds vuq:i rjax xfr dh x.kuk djrs gSa rFkk muds 
vuq:i dksj etcwrh ¼Core Strength½ ç;ksx'kkyk esa eki ysrs 
gSa tks lkfj.kh 2- esa n'kkZ;h xbZ gSA3

lkfj.kh 2 % çkIr fofHkUu fooj.k vkSj mudh rjax xfr

Ø- 
la-

fofHkUu fooj.k rjax xfr
(m/s.)

dksj etcwrh
(Kg./cm2)

1 ijaijkxr daØhV M35, 43 xzsM lhesaV ¼425Kg/m3½ 3175 343

2 mM+u jk[k ¼20%½fefJr daØhV Admix 43 xzsM lhesaV ¼lhesaV 350 Kg/m3½ 2936 406-3

3 Qkbcj çcfyr daØhV ¼FRC½M35, 43 xzsM lhesaV ¼lhesaV 425 Kg/m3½ ¼0.2% iksfyçksibyhu 
Qkbcj] okfy;k½

3375 422-1

4 Qkbcj çcfyr daØhV (FRC) M35, 43 xzsM lhesaV ¼lhesaV 425 g/m3½ ¼iksfyLVj Qkbcj] 
NINA 0.2%½

3402 355-4

5 mPp mi;ksxh daØhV ¼HPC½ ¼5% flfydk ¶;qe] lhesaV  +350 Kg/m3½  3258 351-2

6 mPp vk;ru mM+u jk[k ¼40%½ fefJr daØhV 53 xzsM lhesaV ¼lhesaV 350 Kg/m3½ 3980 361

7 Qkbcj çcfyr daØhV ¼FRC½ M35, 43 xzsM lhesaV ¼lhesaV 425 Kg/m3½ ¼iksfyLVj Qkbcj] 
fjykbUl 0.2%½

2940 383-8

8 LVhy Qkbcj çcfyr daØhV (SFRC) M-35, 43 xzsM lhesaV ¼350 Kg/m3½ ¼LVhy Qkbcj 
2.5%½

3245 367-5

9 mPp mi;ksxh Qkbcj çcfyr daØhV HPFRC (5%SF, mM+u jk[k 15%, 0.2% iksfyLVj] 
iksfyçksikbyhu ls NINA Qkbcj] lhesaV 350 Kg/m3½ eksVkbZ 75mm 

4109 351-2

10 mPpre iryh lQsn Vksfiax ç;ksfxr mPp çcfyr daØhV HFRC (5% SF, mM+u jk[k 15% 

0.2% iksfyLVj] iksfyijksikbyhu NINA Qkbcj] lhesaV 350 Kg/m3½ eksVkbZ 35 ls 40 mm 
¼vfr iryh UTWT½  

4196 354

11 mPp mi;ksxh Qkbcj çcfyr daØhV HPFRC (5%SF, mM+u jk[k 15%, 0.2% iksfyLVj] 
iksfyçksikbyhu ls NINA Qkbcj] lhesaV 350 Kg/m3½ eksVkbZ 75mm

4109 348-8
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fu"d"kZ 

ijh{k.k ifj.kkeksa ls ;g ns[kk x;k gS fd fofHkUu fooj.k 
¼Specifications½ ls çkIr rjax xfr vkSj ijaijkxr fooj.k 
¼Conventional Specifications½ ls çkIr vkSlr rjax xfr ¼3813 

m/s½ jgh tks rqyukRed gSA bu ifj.kkeksa vkSj ç;ksx'kkyk esa 
dksj etcwrh ifj.kkeks esa lekurk ikbZ xbZA daØhV lM+dksa 
dh mM+u jk[k ds lkFk thou pØ ykxr] ijaijkxr daØhV 
lM+dksa ls de ikbZ xbZA fu"d"kZ ;g jgk fd daØhV lM+dksa 
esa lhesaV ds Hkkx dks de djds [kfut inkFkksaZ ;k QkbclZ 
vkfn dk ç;ksx djus ls vPNh xq.koÙkk dh lM+d de 
dher ij cukbZ tk ldrh gSA 

lanHkZ

1-	 çlkn] ch- ykbQ lkbdy dksLV ,ukfyfll v‚Q 
lhesaV daØhV jksM ojfll fcVwfeul jksM~lA bafM;u 
gkbos o‚y 35 u- ¼2007½19&15A 

2-	 http//www.feaV-xkso-ekb@ç‚MDV@chVhvkbZ@ ,uMhb@ 
,uMhVh&daØhVA

3-	 bLekby ,e- ih- & bczkfge ,s- ,u-] , dackbaM vYVªkl‚fud 
esaFkM v‚u n ,fLVesalu v‚Q dksaçsfLlo daØhV LVªsaFk] 
bulkbV] 1996] 38 ¼11½( ihih- 781&785A  

Hkkjr dh nsu

1-	 cht xf.kr] f=dks.kfefr vkSj dyu dk v/;;u Hkkjr esa gh vkjaHk gqvk FkkA

2-	 ^LFkku ewY; ç.kkyh* vkSj ^n'keyo ç.kkyh* dk fodkl Hkkjr esa 100 chlh esa gqvk FkkA

3-	 fo'o dk çFke xzsukbV eafnj rfeyukMq ds ratkSj esa c`gns'oj eafnj gSA bl eafnj ds f'k[kj xzsukbV ds 80 Vu 
ds VqdM+s ls cusa gSaA ;g HkO; eafnj jktk jkt pksy ds jkT; ds nkSjku dsoy 5 o"kZ dh vof/k esa ¼1004 ,Mh vkSj 
1009 ,Mh ds nkSjku½ fufeZr fd;k x;k FkkA

4-	 Hkkjr fo'o dk lcls cM+k yksdra= vkSj fo'o dk NBoka lcls cM+k ns'k rFkk çkphu lH;rkvksa esa ls ,d gSA

5-	 lkai lh<+h dk [ksy rsjgoha 'krkCnh esa dfo lar Kku nso }kjk rS;kj fd;k x;k FkkA bls ewy :i ls eks{kiV 
dgrs FksA bl [ksy esa lhf<;ka ojnkuksa dk çfrfuf/kRo djrh Fkha tcfd lkai voxq.kksa dks n'kkZrs FksA bl [ksy 
dks dkSfM;ksa rFkk ikals ds lkFk [ksyk tkrk FkkA vkxs py dj bl [ksy esa dbZ cnyko fd, x,] ijUrq bldk  
vFkZ ogh jgk vFkkZr vPNs dke yksxksa dks LoxZ dh vksj ys tkrs gSa tcfd cqjs dke nksckjk tUe ds pØ esa Mky 
nsrs gSaA

6-	 fo'o dk lcls çFke fo'ofo|ky; 700 chlh esa r{kf'kyk esa LFkkfir fd;k x;k FkkA blesa 60 ls vf/kd fo"k;ksa 
esa 10]500 ls vf/kd Nk= nqfu;k Hkj ls vkdj v/;;u djrs FksA ukyank fo'ofo|ky; pkSFkh 'krkCnh esa LFkkfir 
fd;k x;k Fkk tks f'k{kk ds {ks= esa çkphu Hkkjr dh egkure miyfC/k;ksa esa ls ,d gSA

7-	 vk;qosZn ekuo tkfr ds fy, Kkr lcls vkjafHkd fpfdRlk 'kk[kk gSA 'kk[kk foKku ds tud ekus tkus okys pjd 
us 2500 o"kZ igys vk;qosZn dk lesdu fd;k FkkA

8-	 Hkkjr 17oha 'krkCnh ds vkjaHk rd fczfV'k jkT; vkus ls igys lcls laiUu ns'k FkkA ukSogu dh dyk vkSj ukSogu 
dk tUe 6000 o"kZ igys fla/k unh esa gqvk FkkA nqfu;k dk lcls igyk ukSogu laL—r 'kCn uo xfr ls mRiUu 
gqvk gSA 'kCn ukS lsuk Hkh laL—i 'kCn‍ uksm ls mRiUu gqvkA

9-	 HkkLdjkpk;Z us [kxksy 'kkL= ds dbZ lkS lky igys i`Foh }kjk lw;Z ds pkjksa vksj pDdj yxkus esa yxus okys lgh 
le; dh x.kuk dh FkhA mudh x.kuk ds vuqlkj lw;Z dh ifjØek esa i`Foh dks 365-258756484 fnu dk le; 
yxrk gSA
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fganh Hkkjr ek¡ dh fcanh

uj gks u fujk'k djks eu dks

Jherh e`nqyk flUgk] 
ekuuh; jkT;iky] xksok  

fganh fganh fganh Hkkjr ek¡ dh fcanhA

fganh] Hkkjr ek¡ dh fcanhAA

fganh ls ltrh Hkkjr dh Hkk"kk,a

lc feydj xk,a Hkkjr dh xkFkk,¡

fo'o esa QSys blds xku] 

olq/kSo dqVqEcde bldh 'kku

fganh gh viuk,a ge] 

Hkkjr dk Hkkj mBk,a ge

fganh Hkkjr ek¡ dh fcanhAA

fganh Hkkjr ek¡ dh fcanh

Hkkjr ek¡ dh fcanh

fganh fganh fganh

fo'o Hkxfu dgyk, fganh

Hkkjr dk eku c<+k, fganh

fo'o Hkk"kkvksa dks xys yxkuk

lkjh cguk fey ds cguk

ek¡ dk xguk cu ds jgukAA

t; t; fganh t; Hkkjr ek¡ 

fo'o iVy ij 'kksfHkr xkrAA

lkr leanj efl djsa

ys[kuh lc cujkbZ

lc /kjrh dkxn djsa

fganh xq.k fy[kk uk tkbZ

lc fey xk,a fganh xku

fganh xku] fganh xku] fganh xku

fo'o esa xwats fganh lEeku

fganh Hkkjr ek¡ dh fcanhA

Hkkjr ek¡ dh fcanh ------fganh

uj gks u fujk'k djks eu dksA

dqN dke djks dqN dke djks

tx esa jgds fut uke djks

;g tUe gqvk fdl vFkZ vgks

le>ks ftlesa ;g O;FkZ u gks

dqN rks mi;qä djks ru dks

uj gks u fujk'k djks eu dks A

fut xkSjo dk fur Kku jgs

ge Hkh dqN gSa ;g /;ku jgs

lc tk; vHkh ij eku jgs

ej.kksÙkj xqaftr xku jgs

dqN gks u rtks fut lk/ku dks

uj gks u fujk'k djks eu dks A

eSfFkyh 'kj.k xqIr  
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;qokvksa esa c<+rh fganh dh yksdfç;rk
lat; pkS/kjh1 

çLrkouk

vk/kqfud fo'o esa Hkk"kk;h rduhd ,d mHkjrk gqvk {ks= gSA 
lwpuk ,oa çkS|ksfxdh ds fujarj fodkl us fofHkUu‍ Hkk"kkvksa 
ds lkeus laHkkoukvksa ds vuar }kj [kksy fn, gSaA Hkkjr esa 
lwpuk çkS|ksfxdh vkSj fo'ks"k :i ls daI;wVj dk ços'k Hkys 
gh vaxzsth dh vk/kkj&Hkwfe ij gqvk gks] ysfdu fganh us yach 
Nykax yxkrs gq, vR;ar vYi le; esa lwpuk çkS|ksfxdh ds 
{ks= esa vfo'oluh;&vdYiuh; foLrkj dk ifjp; fn;k gSA 
lwpuk çkS|ksfxdh ds cgqvk;keh mi;ksx dh enn ls fganh us 
fodkl ds dbZ }kj [kksy fn, gSaA 

ubZ&ubZ rduhd rFkk çkS|ksfxdh; ;qfä;ksa ,oa lk/kuksa dh 
lgk;rk ls lkdkj gqvk vk/kqfud fganh dk Hkk"kk;h foLrkj 
eq[; :i ls dqN ;qokvksa ds vFkd ç;klksa ds ifj.kkeLo:i 
gh laHko gks ik;k gSA rduhd&dq'ky bu lefiZr ;qokvksa 
us fMftVy txr esa fganh dks çfrf"Br djus ds fy, tks 
rRijrk fn[kkbZ gS] mlds dkj.k u dsoy iwjs fo'o ds 
yksxksa dk :>ku fganh dh vksj c<+k gS] oju~ blus lkekU;  
Hkkjrh; ;qok esa Hkh fganh dh Lohdk;Zrk ,oa yksdfç;rk c<+kus 
esa mYys[kuh; ;ksxnku fn;k gSA 

daI;wVj dh nqfu;k esa fganh 

;qok oxZ] pkgs Hkkjr dk gks ;k vU; fdlh ns'k dk] ges'kk ls 
uohure rduhdh lk/kuksa dh vksj rFkk budh dk;Z&ç.kkyh 
dks le>us ds fy, lgt :i ls vkdf"kZr gksrk vk;k gSA 
blds lkFk&lkFk] ljy&lqxe ,oa lqfo/kktud ;a=ksa vkSj 
xStsV dk mi;ksx djuk Hkh ,d uSlfxZd ekuoh; ço`fÙk gSA 
blh ckr dks /;ku esa j[krs gq, Hkk"kk;h fo'ks"kK rduhdh 
dk;ksaZ esa Lons'kh Hkk"kkvksa dk ç;ksx c<+kus ds fy, fo'ks"k :i 
ls ç;Ru'khy jgrs gSaA daI;wVj ij fganh esa dk;Z ds fo'ks"k 
lanHkZ esa dbZ o"kksaZ rd Q‚UV dh fofo/krk ,oa nwljs daI;wVj 
ij bldk lqpk: varj.k laHko u gksuk cgqr cM+h leL;k 
jgh gSA

daI;wVj ij fganh esa dk;Z dks lqxe cukus ds fy, çkS|ksfxdhfonksa 
us tks lcls mYys[kuh; miyfC/k gkfly djus esa lQyrk 

ikbZ gS] og fganh Q‚UV ls lacaf/kr gSA igys fganh Q‚UV dh 
,d:irk u gksus dh otg ls daI;wVj ij fganh dk ç;ksx 
djus okys mi;ksxdrkZvksa dks vusd çdkj dh leL;kvksa 
dk lkeuk djuk iM+rk FkkA daI;wVj ij ;wfudksM ds ç;ksx 
us Q‚UV dh leL;k dks nwj fd;k vkSj blds lkFk&lkFk 
varjkZ"Vªh; daifu;ksa] lkfgR; ls tqM+s lk/kdksa ,oa Cy‚x dk 
ç;ksx djus okys varjtky çsfe;ksa ds fy, vc fganh esa dk;Z 
djuk vR;ar lqxe ,oa ljy gks x;k gSA  

blesa dksbZ lansg ugh gS fd orZeku ;qx v‚uykbu laçs"k.k 
dk ;qx gS ftlds mi;ksxdrkZ Hkkjrh;ksa esa ls lcls vfèkd 
çfr'kr fganh Hkkf"k;ksa ,oa fganh le>us okys yksxksa dk gSA 
v‚uykbu laçs"k.k ,oa fMftVy dk;Z&O;kikj esa Hkkjrh; 
mi;ksxdrkZvksa dh c<+h gqbZ Hkkxhnkjh dks ;wfudksM us laHko 
cuk;k gSA orZeku nkSj esa Hkkjr nqfu;k dk rhljk lcls cM+k 
baVjusV mi;ksxdrkZ gks x;k gS ftldk cgqr cM+k Js; fganh 

1 ofj"B fganh vuqoknd] jktHkk"kk vuqHkkx] lh,lvkbZvkj&dsaæh; lM+d vuqla/kku laL‍Fkku] ubZ fnYyh
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Hkk"kk dks Hkh tkrk gSA okLro esa Hkkjr dh vkcknh dk ,d 
cgqr cM+k fgLlk ;qok vk;q&oxZ dk gS vkSj ;g ;qok oxZ ,d 
lkFk fganh Hkk"kk ds çfr lcls vf/kd lgt rFkk rduhd 
ds mi;ksx esa fl)gLr Hkh gSA

;qok ih<+h dks cgqr cM+h la[;k esa lwpuk çkS|ksfxdh ds tknqbZ 
lalkj rd [khap dj ykus vkSj blls tksM+s j[kus esa fganh 
dk lcls cM+k ;ksxnku gSA baVjusV }kjk miyC/k djkbZ xbZ 
le; ,oa Je dh cpr djus okyh lqfo/kkvksa rFkk lsokvksa 
us ;qok oxZ dks lcls vf/kd vkdf"kZr fd;k gS D;ksafd vkt 
fMftVy Kku&lap;] bZ&[kjhnkjh] v‚uykbu okrkZyki rFkk 
bZ&vkosnu ,oa bZ&çf'k{k.k dks lcls vf/kd çkFkfedrk  
nh tkus yxh gSA ;qokvksa ds fy, jkstxkj dh –f"V ls 
egRoiw.kZ fdlh {ks= fo'ks"k esa çf'k{k.k çkIr djus ,oa dkS'ky 
vftZr djus ds laca/k esa gj çdkj dh laxr tkudkjh fganh 
esa vklkuh ls baVjusV ;k varjtky dh nqfu;k esa miyCèk 
gSA 

fganh osc if=dkvksa dh la[;k esa yxkrkj gks jgh o`f) 
dks fganh ds lanHkZ esa Hkkjrh; lkbcj txr dh ,d vU; 
mYys[kuh; miyfC/k ekuk tk ldrk gSA osc if=dkvksa ds 
lapkyu ,oa yxkrkj çdk'ku ds bl egRoiw.kZ dk;Z dks 
vfèkdka'kr% fons'kh fo}kuksa ,oa fganh çsfe;ksa }kjk laiUu 
fd;k tk jgk gSA baVjusV ij xwxy ds lkFk&lkFk [kkst 
¼lpZ½ dh lqfo/kk miyC/k djkus okyh vf/kdka'k daifu;ksa 
us fganh esa dk;Z djus dh lqfo/kk miyC/k djkbZ gSA dbZ 
daifu;ka rks vius oscist ds varxZr fganh esa gj çdkj dh 
lqfo/kk ,oa lkexzh miyC/k djk jgh gSa vkSj yxkrkj bUgsas 
viMsV Hkh djrh jgrh gSaA blds ifj.kkeLo:i varjtky 

ij lkfgfR;d vfHkO;fä] bZ&esy] Cy‚x] okrkZyki] bZ&pkSiky 
vkfn dh c;kj cgus yxh gSA 

vkt nqfu;k dk lkjk Kku daI;wVj vkSj baVjusV ds nk;js 
esa fleV&lk x;k gSA baVjusV dh enn ls lekpkjksa 
dh tkudkjh ds lkFk&lkFk bZ&iqLrd ;k egkxzaFk vkSj 
;gka rd fd ,d cM+s iqLrdky; dk ykHk Hkh mBk;k tk 
ldrk gSA fo'odks'k gks ;k Kkudks'k ¼bulkbDyksihfM;k½] 
çeq[k ns'kh&fons'kh Vhoh pSuy gksa ;k fQj dksbZ Hkh çeq[k 
lekpkj&i=] bu lcdk fMftVy laLdj.k vkt baVjusV 
ij fganh esa miyC/k gSA v‚uykbu iksVZYl dh Hkjekj us 
fganh dks nwljh lHkh vxz.kh Hkk"kkvksa ds led{k yk fn;k 
gSA fganh us cgqr tYnh ijaijkxr ,oa vf/kd çpfyr vius 
lkfgfR;d Lo:i ls brj rduhdh ,oa fMftVy 'kCnkoyh 
dk le`) rkuk&ckuk cqu fy;k gSA daI;wVj ls tqM+s jgus ls 
baVjusV dh nqfu;k esa fganh ds QSyrs lkezkT; dh uohure 
tkudkfj;ka feyrh jgrh gSaA

lks'ky ehfM;k vkSj fganh

vk/kqfud fo'o esa ;qokvksa ds chp vktdy lks'ky ehfM;k 
dk cksyckyk gSA okLro esa O;fäxr laidZ dh ctk, lks'ky 
ehfM;k ds ek/;e ls fe=ksa ,oa ifjfprksa ls tqM+s jguk vkt 
ds vf/kdka'k ;qokvksa ds fy, vke ckr gks xbZ gSA lks'ky 
ehfM;k ds ek/;e ds :i esa Hkh fganh vU; lHkh Hkkjrh; 
Hkk"kkvksa ls vkxs gSA vkadM+ksa ij fo'okl djsa rks okV~l ,si 
ij çR;sd lsdaM esa Hksts tkus okys yxHkx <kbZ yk[k lans'kksa 
esa ls yxHkx vk/kh la[;k fganh esa gksrh gSA lwpuk çkS|ksfxdh 
us lks'ky ehfM;k ij fganh esa fy[kuk cgqr vklku cuk 
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fn;k gSA osc czkmtj ij dsoy ,d Vwy buLVky djds 
mi;ksxdrkZ dqN gh fnuksa esa fganh dk cs/kM+d ,oa csfgpd 
ç;ksx djus yxrs gSaA

lks'ky ehfM;k ij fV~oVj] Qslcqd] vkfn ij Hkh fganh ds 
ek/;e ls laidZ cukuk ,oa tkudkjh lk>k djuk laHko gks 
x;k gSA okV~l,i vkSj VsDLV eSlst dks dkjxj o vf/kd 
lkFkZd cukus vkSj bldh vksj /;ku vkdf"kZr djus ds fy, 
fofHkUu daifu;ka fgUnh Hkk"kk dk lgkjk ys jgh gSaA daI;wVj 
ij fganh mi;ksxdrkZvksa dh c<+rh la[;k dks ns[krs gq, 
rFkk buds chp viuh igqap dks foLrkj nsus ds fy, lks'ky 
ehfM;k ij fV~oVj us fganh ds gS'k VSx dks vius VªsaM esa 
lfEefyr dj fy;k vkSj blds ckn ls bldh yksdfç;rk esa 
yxkrkj c<+ksrjh gks jgh gSA Qslcqd ij Hkh cM+h Hkkjh la[;k 
esa fganh esa lans'k@fVIi.kh nsus dk pyu 'kq: gks x;k gS rFkk 
budh la[;k fnu çfrfnu c<+rh tk jgh gSA 

lks'ky ehfM;k ij fofHkUu Hkk"kkvksa dh çHkkfork esa o`f) dk 
vkdyu djus okys fo'ks"kK Hkh fgUnh Hkk"kk ds çlkj ls 
vpafHkr gSaA lks'ky ehfM;k ij fgUnh Hkk"kk ds foLrkj dh 
xfr dk vanktk blh ls yxk;k tk ldrk gS fd vçSy 
2015 rd ns'k esa lks'ky ehfM;k dk bLrseky djus okys 
yksxksa dh la[;k 14-3 djksM+ jgh] ftlesa xzkeh.k {ks=ksa esa 
miHkksäkvksa dh la[;k fiNys ,d lky esa 100 çfr'kr rd 
c<+dj <kbZ djksM+ igqap xbZ tcfd 'kgjh bykdksa esa ;g 
la[;k 35 çfr'kr c<+dj 11-8 djksM+ jghA fo'ks"k ckr ;g 
gS fd vaxzsth dk vPNk&[kklk Kku j[kus okys ;qok Hkh vc 
lks'ky ehfM;k ij fgUnh Hkk"kk esa viuh mifLFkfr ntZ djk 
jgs gSaA 

fu"d"kZ

;qokvksa esa dqN u;k djus rFkk yhd ls gVdj pyus dh 
yyd gksrh gSA daI;wVj vkSj eksckby dks tcls baVjusV dk 
lkFk feyk gS] ;qok ih<+h ds liuksa dks Hkh ia[k yx x, gSA 
vkt dh ;qok ih<+h ckgj ls Hkys gh ik'pkR; jax esa jaxh gqbZ 
fn[krh gks] vanj ls og iwjh rjg Hkkjrh; gSA vkadM+ksa ls 
irk pyrk gS fd baVjusV ds vf/kdka'k Hkkjrh; mi;ksxdrkZ 
Hkk"kk;h gS rFkk fganh ,oa vU; Hkkjrh; Hkk"kk esa gh osclkbV 
ns[kuk ilan djrs gSA okLro esa daI;wVj ij fganh ds 
ek/;e ls gj çdkj dk dk;Z laHko gksus ds ckn ;qokvksa dk 
mRlkg vkSj mudh fMftVy Hkkxhnkjh Hkh c<+h gSA la{ksi esa  
dg ldrs gSa fd ;fn fganh us ;qokvksa dks vkxs c<+us ds dbZ 
Lof.kZe volj fn, gSa rks cnys esa ;qok ih<+h us Hkh fganh dks 
iwjs mRlkg ls viuk fy;k gSA muds blh mRlkg us ,d ckj 
iqu% fganh dh egÙkk dks js[kkafdr fd;k gSA
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Lons'kh lM+d [kqjnqjkiu ekid midj.k & leh{kk
vkj-ih- lSuh1]  js.kq pïk2  

,oa okbZ-lh- frokjh3

çLrkouk

lM+d dh voLFkk vkSj xq.koÙkk dks ekius dk ,d ewy 
?kVd] lM+d dk [kqjnqjkiu gSA lM+d dk [kqjnqjkiu] okgu 
ds ifjpkyu dh ykxr ij eq[; :i ls çHkko Mkyrk gSA  
lM+d ra= ds çca/ku dk ,d egRoiw.kZ fo'oluh; ekiu 
lM+d dk [kqjnqjkiu gSA1 

bl i= esa lM+d ds [kqjnqjsiu dks ekius dk Lons'kh midj.k 
çksQkbyksxzkQ ¼Profilograph½] lM+d dk [kqjnqjkiu ekid 
lwpd midj.k] efyZu] Lopkfyr lM+d [kqjnqjkiu ekid 
midj.k] ,sDly ekm¡VsM ch-vkbZ- ¼AMBI½ dk fooj.k fn;k 
x;k gSA bu midj.kksa dk mi;ksx lM+d fuekZ.k] fu;a=.k o 
çca/ku ds fy, fd;k tkrk gSA

çksQkbyksxzkQ

;g midj.k lM+d ds lery çksQkby dks Bhd rjg 
ls t‚¡pus rFkk fjdkMZ djus dk lLrk midj.k gSA bl 
midj.k esa ,axy vkbju ds Ýse dks [khapus ds fy, ,d 
?kweus okyk gSaMy yxk gksrk gSA yksgs ds bl Ýse ds uhps 
2 ifg;s vkxs o 2 ifg;s ihNs vkSj ,d cM+k ifg;k e/; 
esa] yxk gksrk gS ftldks çksfcax Oghy dgrs gSaA lM+d dk 
[kqjnqjkiu gksus ds dkj.k lM+d dh lrg ij çksfcax Oghy 

Åij uhps ?kwerk gqvk pyrk gSA çksfcax Oghy ds lkFk pSu] 
isu ekdZj o fjd‚MZj ;wfuV yxk gksrk gS ftlds ?kweus ds 
dkj.k lM+d ds mrkj o p<+ko ds ifjek.k ds cjkcj xzkQ 
isij ij xzkQ vafdr gks tkrk gSA 

bl midj.k dks v‚ijsVj yksgs ds gRFks ls [khaprk gSA bl 
midj.k }kjk lM+d ds [kqjnqjsiu dks 3 ls 5 fd-eh-@?kaVs 
dh nj ls [kqjnqjsiu dks eki ldrs gSA fp= la[;k 1 esa bl 
midj.k dks n'kkZ;k x;k gSA ;g midj.k ljy o lLrk 
gSA bl çdkj ls ftl lM+d dh lrg dk fujh{k.k djuk 
gksrk gS mldk ijksQkbZy xzkQ'khV ds ¼1 x 1½ m/oZ ¼vertical½ 
o ¼1 x 200½ {kSfrt ¼horizontal½ Ldsy ij çkIr gks tkrk gSA 
fjdksMsZM çksQkby dks fofHkUu çdkj dh fo'ys"k.k mís';ksa esa 
ç;ksx fd;k tkrk gSA blds }kjk ç—fr o vfu;ferrkvksa 
dk forj.k] lrg leryrk dh –f"V ls fofHkUu fuekZ.k 
çfØ;k dh rqyuk dh tk ldrh gS A bl midj.k dh dqN 
lhek;sa gSA de xfr ds dkj.k ;g yEch nwjh dh lM+dksa 
ds fy;s mi;qä ugha gSA bls fLFkj lM+d çksQkby ;a= Hkh 
dgrs gSaA4  

lM+d [kqjnjkiu lwpd ;a=

;g midj.k lM+d ds lrg dh vlekurkvksa dks ekius] 
lwfpr djus o ekfdaZx djus ds dke vkus okyk fLFkj lM+d 
çksQkbyj gSA ;g ;a= 3 eh-eh- ls 20 eh-eh- rd lM+d dh 
vlekurkvksa dks ekius o ekfdaZx djus  esa l{ke gSA bl 
midj.k esa ,d ifg;k vkxs o ,d ifg;k ihNs yxk gksrk 
gS] tks lM+d dh vlekurkvksa dks ekius ds fy;s lanHkZ js[kk 
dk dke djrs gSa rFkk ;g ifg;s ;a= dks fLFkjrk Hkh çnku 
djrs gSaA ;a= dks vkxs o ihNs f[kapus ds fy;s ,d gSaMy 
vkxs o ,d gSaMy ihNs yxk gksrk gSa] rFkk ,d NksVk ifg;k 
chp esa bl rjg yxk gksrk gS fd og lM+d ds laidZ esa jgs] 
ftls çksfcax Oghy dgrs gS] çksfcax Oghy psu o ladsrd ls 
tqM+k gksrk gS] ladsrd ,d Ldsy ij ?kwerk gS bldks fp= 
la[;k 2 ij n'kkZ;k x;k gSA çksfcax ifg;k Lçs okYo o jax 
VSad ls tqM+k gksrk gSA tc [kqjnqjkiu ,d fuf'pr fd, x, 

1ofj"B rduhdh vf/kdkjh]  2ofj"B rduhdh vf/kdkjh]  3ç/kku oSKkfud] Vh,lMh çHkkx] lh,lvkbZvkj&lhvkjvkjvkbZ] ubZ fnYyh 

fp= 1 % izksQkbyksxzkQ
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ewY; ¼value½ ls vf/kd gksrk gS rc okYo Lor% [kqy tkrh 
gS vkSj ml lrg ij jax Lçs gks tkrk gSA 

dqN lM+d dh lrgksa ij ;g ns[kk x;k gS fd lM+d ds 
[kqjnqjsiu dk okafNr ewY;] eq[; lwpd jhfMax ls de 
fn[krk gS] ,slh fLFkfr esa çksfcax ifg;s ds uhps mi;qä 
iSfdax bl rjg ls yxk nh tkrh gS fd lwpd] Ldsy ij 
thjks fu'kku ds djhc vk tk,A fo|qr o jax Lçs dh lSfVax 
djus ds ckn midj.k] lM+d dk [kqjnqjkiu ekius ds fy, 
rS;kj gks tkrk gSA fo|qr ç.kkyh dk cVu o jax VSad dk 
okYo Hkh [kksy fn;k tkrk gSA vc lM+d ds ftl [kaM 
dk fujh{k.k djuk gS ml lrg ij midj.k dks igys ls 
fuèkkZfjr js[kk ij bl çdkj ls [khapk tkrk gS fd ml js[kk 
ij çksfcax ifg;k pyrk jgs rFkk lM+d ds [kqjnqjsiu ds 
ifjek.k dks lwpd] xzkQ i= ij ekfdaZx djrk jgrk gS vkSj 
tgka ij [kqjnqjkiu vf/kd gksrk gS ogk¡ ij jax Lçs gks tkrk 
gS rFkk ?kaVh Hkh ctrh gSA5

,d fu;fer varjky ls ekirk gSA blds }kjk jhfMax 
dk rjhdk xzkQ i= ij vafdr fd;k tkrk gS ftlls 
dfBu x.kukvksa dh vko';drk ugha gksrh] bl ;a= dks fp= 
la[;k&3 esa n'kkZ;k x;k gSA

efyZu }kjk dke djuk cgqr ljy gSA blesa vkxs dh vksj 
,d ifg;k gksrk gS tks lM+d dh lrg ds laidZ esa jgrk gS 
tcfd ihNs dh vksj ,d dBksj /kkrq dh NM+ gksrh gSA nwljh 
vksj ihNs dk iSj NksVk o fLFkj j[krk gS A tks ;a= dks dk;Z 
djrs le; fxjus ls cpkrk gSA fiNys iSj ds lkFk nks gSaMy 
gksrs gSaA ?kweus okyh NM+ ds lkFk ,d ladsrd yxk gksrk gSA 
ladsrd ,d MkVk pkVZ ds Åij ?kwerk gS tks 5 x 5mm pkSM+s 
dkye ¼column½ ds vkdkj ds cus gksrs gSaA ?kweus okyh NM+ 
dk nwljk fdukjk ,d pwy }kjk çksc ds lkFk yxk gksrk gSA 
çksc ds Åij dqN Hkkj bl rjg j[kk gksrk gS fd çksc lM+d 
dh lrg ds laidZ esa jgsA ?kweus okyh NM+ ls ladsrd 10 
xq.kk ?kwerk gSA ;fn NM+ 1 mm ?kwerh gS rks ladsrd 1 cm 
Ldsy ij ?kwerk gSA tc midj.k lkekU; fLFkfr esa gksrk gS 
rc ge vxys ifg, ds fje ij isaV ls ,d fu'kku yxk nsrs 
gSaA tc fje ds Åij fu'kku okyh txg lM+d dh lrg ds 
ikl gksrh gS rc ge fujh{k.k 'kq: djrs gSa A 

bl midj.k ls lM+d ds ,d [kaM dk [kqjnqjkiu ekius ds 
fy;s 200 eki fy;s tkus pkfg,A çR;sd eki fcUnq ij e'khu 
dk ifg;k bl çdkj ls lM+d ij j[kk tkrk gS fd ifg;s 
dk fu'kku lM+d dks Li'kZ djsA ;g e'khu dh lkekU; 
fLFkfr gksrh gS bl fLFkfr esa e'khu dk fiNyk iSj] çksc o 
LVsCykbtj lM+d dks Li'kZ djrs gSa rc v‚ijsVj] lwpd dh 
fLFkfr dks pkVZ ds mi;qä dkye ¼column½ ij fjdkMZ dj 
ysrk gSA vc nwljh jhfMax ds fy;s efyZu dk gSfUMy mBkdj 

;g ljy o de dher okyk lM+d dh lrg dk [kqjnqjkiu 
ekius dk midj.k gSA bl midj.k ls [kqjnqjkiu dks 
ekius dh xfr Hkh cgqr de gksus ds dkj.k yEch lM+dksa ds 
[kqjnqjkiu dks ekius ds fy;s ç;ksx esa ugha yk;k tkrkA 

efyZu

efyZu ,d de dher okyk midj.k gS] tks lM+d ds 
[kqjnqjsiu dk ewY;kadu djus ds dke vkrk gS] ;g ;a= 
lh/ks lM+d ds [kqjnqjsiu dks ekius ;k va'kkafdr çfrfØ;k 
çdkj ¼Calibrated Response Type½ dk midj.k gS tSls cEi 
baVhxzsVjA ;g euq"; }kjk [khapk tkus okyk ;a= gS] ftlesa 
,d ifg;k yxk gksrk gS tks lM+d dh lrg dk [kqjnqjkiu 

fp= 2 % lM+d [kqjnjkiu lwpd ;a=

fp= 3 % efyZu dk js[kkfp=
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vkxs [khaprs gSa tc rd fd fje ij isUV dk fu'kku lM+d 
ds laidZ esa vkrk gS] vc nwljh jhfMax ysrs gSaA ;g çfØ;k 
200 eki rd nksgjkrs gSaA 200 eki ds ckn efyZu ls igyk 
pkVZ gVk dj nwljk pkVZ yxkrs gSaA3

bl çdkj ls nks fu'kkuksa ds chp ds varj dks mm esa uki 
ysrs gSa vkSj ;gh efyZu ls ekik x;k lM+d dk [kqjnqjkiu 
gSA efyZu ls fy;k x;k [kqjnqjkiu dk MsVk o varjkZ"Vªh; 
[kqjnqjkiu lwpdkad ds chp va'kkafdr lehdj.k ¼calibrated 

equation½ cuk yh tkrh gSA

Lopkfyr lM+d [kqjnqjkiu fjdkMZj

Lopkfyr lM+d [kqjnqjkiu fjdkMZj dks ikapok ifg;k cEi 
baVhxzsVj ¼Fifth Wheel Bump Integrator½ ;k [kqjnqjkiu ekid 
;a= Hkh dgrs gSaA bldk QksVks fp= la[;k 4 esa fn[kk;k x;k 
gS] bl ;a= }kjk lM+d ds [kqjnqjsiu dk ewY;kadu djus dk 
;g xfr'khy rjhdk gS] bl ;a= dh fjfMax fo|qr pqacdh; 
dkmaVj esa yh tkrh gSA

i‚¡pos ifg;s ds /kqjs ds lkFk ,d ch-vkbZ- ca/kk gksrk gS tks 
Dyp ok;j }kjk tqM+k gksrk gS] ;g ikapok ifg;k ¼Fifth 

Wheel½ fdlh vU; okgu ¼dkj@thi½ }kjk [khapk tkrk gS 
lkekU; okgu dh xfr 30 fd-eh-@?kaVk gksrh gSA bl ifg;s 
esa gok dk ncko 32 Psi j[kk tkrk gS] bl ;a= esa ,d iSuy 
cksMZ gksrk gS ftlesa nks lsV fo|qr pqacdh; dkmaVj yxs 
gksrs gSa] blesa lM+d dk [kqjnqjkiu fjd‚MZ gksrk jgrk gSA 
bl ;a= }kjk ekik x;k lM+d dk [kqjnqjkiu] vkerkSj ij 
çekf.kr [kqjnqjkiu iSekus ds :i esa ç;ksx fd;k tkrk gSA 
FWBI }kjk Hkkjr esa fd, x, v/;;u ds vkadM+s rkfydk 1 
esa fn, x, gSaA

Lopkfyr lM+d [kqjnqjkiu fjdkMZj }kjk lM+d dk 
[kqjnqjkiu 'kh?kzrk ls ukik tkrk gSA ysfdu yach lM+dksa ds 
[kqjnqjsiu dks ekiuk ,d foy{k.k dk;Z gSA blds vykok 
ckj&ckj va'kkadu ¼Calibration½ djus dh laHkkouk jgrh 

gSA blfy;s yach nwjh dh lM+dksa dk [kqjnqjkiu ,-,e-ch-
vkbZ }kjk ekik tkrk gSA ,-vkj-;w-vkj- ¼Automated Road 

Unevenness Recorder½ dk ç;ksx ,-,e-ch-vkbZ- ds va'kkadu 
djus ds fy;s fd;k tkrk gSA 

bl ;a= ds }kjk okgu ds fiNys /kwjs dh ?kw.kZu xfr 
¼Rotating Speed½ o okgu ds ry ¼Dicky Floor½ dh xfr 
ds varj dks] tks lM+d ds [kqjnqjsiu ds dkj.k gksrk gS dks 
Å/okZ/kj ¼Vertical½ rkj tks mij@uhps ?kwerk gSA rkj dk 
,d fljk /kwjs ls o nwljk fljk ch-vkbZ- dh iwyh ls ca/kk 
gksrk gS ;g ch-vkbZ- fiNys /kwjs ds Bhd mij okgu ds ry 
ij fLFkr gksrk gSA ;g ch-vkbZ- ?kw.kZu xfr dks +12V dh 
fo|qrh; iYl esa cny nsrh gS] ok;j }kjk ch-vkbZ dk ,d 
fljk +12V dh cSVjh ls tqM+k gksrk gS ;g ,d iYl 2.5cm 

ds cjkcj gksrh gSA

lM+d dk [kqjnqjkiu ekius ds lkFk] nwjh ekiuk Hkh vko';d 
gSA nwjh ekius ds fy;s fLiMksehVj dscy dks chp ls dkV 
dj fx;j c‚Dl ls tksM+ nsrs gSaA ;g fx;j c‚Dl dscy 
ds vkxr 1000 jksVs'ku dks 50 jksVs'ku esa cny nsrk gS bl 
fx;jc‚Dl ds lkFk Hkh ,d fo|qrh; rkj tqM+h gksrh gS tks 
dscy ds 20 jksVs'ku ?kweus ij fx;jc‚Dl] 1 vkmV iqV iYl 

fp= 4 % Lopkfyr lM+d [kqjnqjkiu fjdkMZj ¼,Q-MCyw-ch-vkbZ-½

rkfydk 1 % lM+d dh xq.koÙkk dh xzsfMax ,QMcY;wchvkbZ }kjk fy;k x;k [kqjnqjkiu (fe-eh-@fd-eh- esa)

lrg dk çdkj vPNk vkSlr [kjkc cgqr [kjkc

Mkej daØhV 2000&2500 2500&3500 3500&4000 4000 ls Åij

çhfeDl ijr 2500&4500 4500&5500 5500&6500 6500 ls Åij

lrg Mªsflax 4000&5000 5000&6500 6500&7500 7500 ls Åij

MCyw ch ,e 8000&9000 9000&10000 10000&12000 12000 ls Åij
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¼out put pulse½ nsrk gS ;g iYl fo|qr pqacdh; dkmaVj ds 
,d lsV esa fjd‚MZ gks tkrh gSA ;g dkmaVj iSuy cksMZ esa 
yxs gksrs gSa] nwjh iYl ¼distance Pulse½] 20 ehVj ds xq.kkad 
ds cjkcj gksrh gSA 

bl midj.k }kjk fy;k x;k [kqjnqjkiu ewY; fuEufyf[kr 
rF;ksa ls çHkkfor gksrk gSA 

i)	 okgu esa j[ks Hkkj ;k cSBs O;fä;ksa ij ;kfu dsoy pkyd  
	 o jhMjA

ii)	 okgu ds ifg;ksa esa gok dk nckoA

iii)	 okgu dh xfrA 

fu"d"kZ 

;gka ij lM+d ds [kqjnqjsiu dks ekius ds fy;s nks çdkj ds 
midj.k miyC/k gSaA fLFkj lM+d çksQkbyj ;a= o çfrfØ;k 
çdkj ds [kqjnqjkiu ekid midj.kA çksQkbyksxzkQ] lM+d 
[kqjnqjkiu lwpd midj.k o efyZu ;g fLFkj lM+d çksQkbyj 
midj.k gSaA ;s lLrs o /kheh xfr ds midj.k gSa vkSj ç;ksx 
esa de gh vkrs gSaA nwljs çfrfØ;k çdkj ds midj.k gh 
O;ogkj esa ç;ksx esa yk;s tkrs gSaA ;g midj.k ikapok 
ifg;k ¼,Q-MCyw-ch-vkbZ-½ o okgu ds /kqjs ls ca/ks ch-vkbZ- 
gSaA rhljs Lopkfyr [kqjnqjkiu ekid midj.k] fMifLVd] 
ystj] lM+d [kqjnqjkiu ekid midj.k] jQksehVj o okfdax 
çksQkbyksehVj gSaA     

lanHkZ

1-	 th-th- ckyej] jksM jQusl VsDuksyksth] LVsV v‚Q 
n vkVZ] fjiksVZ la[;k ,sQ,pMCyw,&vkjMh&73&54] 
QsMjy gkbos ,sMfefuLVªsluA

2-	 jksM ;wtj dksLV LVMh bu bafM;k] Qkbuy fjiksVZ] 
dsUæh; lM+d vuqla/kku laLFkku] ubZ fnYyh] 1982 A

3-	 ,e , daMhYy] n ejyhu yks dksLV jksM jQusl esatjhax 
e'khu] fj'kpZ fjiksVZ 301] VªkaliksVZ ,aM jksM fjlpZ 
yscksjsVªh] ØksoFkksjus] csj{khjs] 1991-A 

4-	 çksQkbyksxzkQ] bUlVªD'ku esauqoy] , vkbZ ,e vkbZ ,sy] 
ubZ fnYyh A 

5-	 jksM vusosUusLl bafMdsVj] bUlVªD'ku esauqoy] , vkbZ 
,e vkbZ ,sy] ubZ fnYyh A

bl midj.k dk va'kkadj.k ,Q-MCyw-ch-vkbZ- }kjk fd;k 
tkrk gSA dkj dk va'kkadj.k mlds lLisalu flLVe o dkj 
ds j[k&j[kko ij vk/kkfjr gksrk gS rFkk ,d fuf'pr vof/k 
2 o"kZ ;k 5000 fd-eh- ds ckn] ;k tks igys gks] djkuk 
iM+rk gSA 

va'kkadj.k djus ds fy;s fodflr dh xbZ lehdj.k] tks 
fuEufyf[kr gS %

	 okbZ ¾ v $ c x l
	 okbZ ¾ ,Q-MCyw-ch-vkbZ }kjk fy;k x;k [kqjnqjkiu  
	        ¼mm/Km½ esaA
	 l ¾ dkj ekmUVsM ch-vkbZ ls fy;k x;k [kqjnqjkiu  
	       ¼mm/km½ esaA
	    ¾  [kqjnqjkiu dkmaV x 25-4   ¼mm/Km½ esa 
	           nwjh dkmaV@50 
		  v ¾fjxzslu fLFkjkad
		  c ¾ fjxzslu xq.kkad

dkj ds /kqjs ls ca/kk ch-vkbZ-
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;ksx ls jgsa fujksx
jhVk dqdjstk1] vfuy dqekj2

fdlh us lp gh dgk gS fd Þtku gS rks tgku gSßA vktdy 
ds bl Hkkxrs nkSM+rs rukoiw.kZ okrkoj.k esa gj O;fä ds 
fy, ;g t:jh gks x;k gS fd og O;k;ke ;k ;ksx ds  
}kjk vius 'kjhj dks ranq#Lr j[ksA ;g ckr vc varjkZ"Vªh; 
:i ls Loh—r gks pqdh gS fd ^Hkkjrh; ;ksx ;k ;ksxk* 
ekuo&'kjhj dks LoLFk j[kus esa csgn dkjxj gSA ;ksx flQZ 
'kkjhfjd LokLF; dh ckr gh ugha djrk gS] cfYd og 
ekufld LokLF; dks Hkh nq#Lr j[kus ij Hkh mruk gh cy 
nsrk gSA lkekU; rkSj ij ekuk tkrk gS fd LoLFk efLr"d 
esa gh LoLFk fopkj vkrs gSa vkSj vius fopkj ls çsfjr gksdj 
gh euq"; ukuk çdkj ds deZ djrk gSA tkfgj gS vxj 
gekjs fopkj mÙke vkSj O;ofLFkr gksaxs rks mldk ykHk gekjs 
lkFk&lkFk gekjs iM+ksl] ifjokj vkSj iwjs lekt dks feysxkA 
;ksx vkSj mlds eU= ;gh crkrs gSa fd lcdk dY;k.k gks] 
lc rjQ 'kkfUr gks ! vxj oSKkfud <ax ls Hkh ns[kk tk; 
rks vxj ge mÙke fopkjksa dks mÙke 'kCnksa dks jkst nqgjkrs 
gSa rks dksbZ dkj.k ugha fd mldk ldkjkRed ifj.kke lkeus 
u vk;sA

vxj ge ;ksx ds bfrgkl dh ckr djsa rks Hkkjr esa iwoZ&oSfnd 
dky ls ;ksx dh 'kq#vkr ekuh tkrh gSA ;ksx Hkkjr dh 
èkjksgj gS vkSj ;s gtkjksa lky ls Hkkjrh;ksa dh thou&'kSyh 
dk fgLlk jgk gSA 'kk;n ;gh dkj.k gS fd gekjh laL—fr 
us reke vkØe.kdkfj;ksa dks >syus ds ckotwn vkt 21oha 
lnh esa Hkh viuh vgfe;r dk;e j[kh gSA nqfu;k Hkj ds 
vufxur yksxksa us ;ksx dks vius thou dk vfHkUu vax 
cuk;k gS vkSj bldk çpkj&çlkj fd;k gS] ftlls bldh 
egÙkk vki gh çekf.kr gks tkrh gSA blh Øe esa vxj ge 
xgjkbZ esa tkrs gSa rks lalkj dh çFke iqLrd _Xosn esa dbZ 
LFkkuksa ij ;kSfxd fØ;kvksa ds fo"k; esa mYys[k feyrk gSA 
Lo;a Hkxoku 'kadj ds ckn oSfnd _f"k&eqfu;ksa ls ;ksx dk 
çkjEHk ekuk tkrk gSA

dkykUrj esa ;ksxhjkt —".k] Hkxoku egkohj vkSj egkRek 
cq) us bls viuh rjg ls foLrkj fn;kA orZeku le; esa 
iratfy ;ksxihB ds ek/;e ls ckck jkenso us bls tu&tu 

rd igq¡pkus dk dke fd;k gS rks nwljh reke laLFkk,a vkSj 
;ksx&Vhpj vius&vius Lrj ij blds fy, lfØ‍; gq, gSaA 
vkt vf/kdka'k cM+h dkjiksjsV daifu;ka vius deZpkfj;ksa dks 
rukoeqä j[kus ds fy, ;ksx v/;kid fu;qä dj jgh gSaA 
LokLF; ds çfr tkx:drk vkus ds dkj.k djksM+ksa O;fä 
;ksx dk lgkjk ys jgsa gSaA ;ksx us eksVkik] ruko vkSj thou 
'kSyh ls lacaf/kr vusd chekfj;ksa ls eqdkcyk djus esa yksxksa 
dks l{ke cuk fn;k gSA ;ksx ds laca/k esa xhrk esa fy[kk 
x;k gS fd & 

^flí/;flí/;ks leksHkwRok leRoa;ksx mPprs*

vFkkZr~ nq%[k&lq[k] ykHk&vykHk] 'k=q&fe=] 'khr vkSj m".k 
vkfn }Unksa esa loZ= leHkko j[kuk ;ksx gSA Li"V gS fd 
;ksx dk 'kkjhfjd LokLF; ls T;knk ekufld LokLF; Bhd 
j[kus esa ;ksxnku gSA

vyx rjg ds fopkjd vks'kks us Hkh ;ksx ds egÙo dk o.kZu 
fd;k gS vkSj dgk gS fd ^;ksx /keZ] vkLFkk vkSj vaèkfo'okl 
ls ijs ,d lh/kk çk;ksfxd foKku gSA ;ksx thou thus dh 
dyk gS vkSj ,d iw.kZ fpfdRlk i)fr gSA ;ksx dh dbZ 
vklku fØ;k,a yksxksa dks jksxksa ls eqfä fnykus esa l{ke 
lkfcr gks pqdh gSaA dbZ txgksa ij tgk¡ gekjk esfMdy 
lkbal Qsy gks pqdk gS] ogka Hkh ;ksx dkjxj lkfcr gks jgk 
gSA ;ksx dk ç;ksx 'kkjhfjd] ekufld vkSj vk/;kfRed ykHkksa 

1 ofj"B rduhdh vf/kdkjh] 2ç;ksx'kkyk lgk;d] lhlh,u çHkkx] lh,lvkbvkj&lhvkjvkjvkbZ] ubZ fnYyh 
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ds fy, ges'kk ls gksrk jgk gSA vk/kqfud fpfdRlk 'kks/kksa 
us ;s lkQ rkSj ij lkfcr dj fn;k gS fd ;ksx 'kkjhfjd 
vkSj ekufld :i ls ekuotkfr ds fy, ojnku gS] D;ksafd 
blds fofHkUu vklu fofHkUu jksxksa esa vfr ykHknk;d gSaA 
mnkgj.k ds fy,] 'koklu jänkc ¼CyMçslj½ dks fu;af=r 
djrk gSA blh çdkj] dikyHkkfr çk.kk;ke LoLFk thou ds 
fy;s lathouh ds lkeku gS rks Hkzkejh çk.kk;ke ls eu dks 
'kkafr feyrh gSA  

tkfgj gS fd ;ksx ds vax çk.kk;ke ,oa /;ku Hkh ;ksxkluksa 
dh rjg 'kjhj ds fy, csgn Qk;nsean gSaA çk.kk;ke ds  
}kjk 'okl&ç'okl dh xfr ij fu;a=.k gksrk gS] ftlls 
'olu ra= lEcfU/kr jksxksa esa cgqr Qk;nk feyrk gSA nek] 
,ythZ] lkbukslkbfVl] iqjkuk utyk&tqdke vkfn jksxksa esa 
rks çk.kk;ke cgqr Qk;nsean gS gh] lkFk gh blls QsQM+ksa 
dh v‚Dlhtu xzg.k djus dh {kerk Hkh c<+ tkrh gSA blls 
'kjhj dh dksf'kdkvksa dks T;knk v‚Dlhtu feyus yxrk gS 
ftldk iwjs 'kjhj ij ldkjkRed vlj iM+uk LokHkkfod gh 
gSA ,sls reke vklu gSa ftudks djus ls fcuk nokb;ksa ds 
LokLF; ykHk çkIr gksrk gSA 

ekuo LokLF; vkSj mlds thou esa ;ksx ds egRo dks ns[krs 
gq, çR;sd o"kZ 21 twu dks varjkZ"Vªh; ;ksx fnol euk;k 
tkrk gSA ;g fnu o"kZ dk lcls yack fnu gksrk gS vkSj 
;ksx Hkh euq"; dks nh?kZ thou çnku djrk gSA varjkZ"Vªh; 
;ksx fnol nqfu;k esa igyh ckj 21 twu 2015 dks euk;k 
x;k] ftldh igy Hkkjr ds ç/kkuea=h Jh ujsUæ eksnh us 27 
flrEcj 2014 dks la;qä jk"Vª egklHkk esa vius Hkk"k.k ls 
dh FkhA bl Hkk"k.k esa mUgksaus dgk] ^;ksx Hkkjr dh çkphu 
ijaijk dk ,d vewY; migkj gSA ;g fnekx vkSj 'kjhj dh 
,drk dk çrhd gSA euq"; vkSj ç—fr ds chp lkeatL; 
gSA fopkj] la;e vkSj iwfrZ çnku djus okyk gS rFkk LokLF; 
vkSj HkykbZ ds fy, ,d lexz –f"Vdks.k dks Hkh çnku djus 
okyk gSA ;g O;k;ke ds ckjs esa ugha gS] ysfdu vius Hkhrj 
,drk dh Hkkouk] nqfu;k vkSj ç—fr dh [kkst ds fo"k; esa 
gSA gekjh cnyrh thou 'kSyh esa ;g psruk cudj] gesa 
tyok;q ifjorZu ls fuiVus esa enn dj ldrk gSA rks vk;sa 
,d varjkZ"Vªh; ;ksx fnol dks xksn ysus dh fn'kk esa dke 
djrs gSaA*

Hkkjrh; ç/kkuea=h dh bl igy ds ckn la;qä jk"Vª la?k 
us 21 twu dks ^varjkZ"Vªh; ;ksx fnol* ?kksf"kr fd;kA blds 
fy, 11 fnlEcj 2014 dks la;qä jk"Vª esa 193 lnL;ksa  

}kjk 21 twu dks ^varjkZ"Vªh; ;ksx fnol* eukus ls lacaf/kr 
çLrko dks eatwjh feyhA ç/kkuea=h eksnh ds bl çLrko dks 
90 fnu ds vanj iw.kZ cgqer ls ikfjr fd;k x;k] tks la;qä 
jk"Vª la?k esa fdlh Hkh çLrko ds fy, lcls de le; gSA 
igyh ckj Hkkjrh; ç/kkuea=h ujsaæ eksnh vkSj x.kekU; yksxksa 
lfgr djhc 36000 yksxksa us 21 twu 2015 dks ubZ fnYyh 
esa igys varjkZ"Vªh; ;ksx fnol ds fy, 35 feuV rd 21 
;ksx vklu ¼;ksx eqækvksa½ dk çn'kZu fd;kA nqfu;k Hkj esa 
yk[kksa yksxksa }kjk iwjs mRlkg ds lkFk varjkZ"Vªh; ;ksx fnol  
euk;k x;kA jktiFk ij gq, lekjksg us nks fxuht fjd‚MZ~l 
cuk,A igyk fjdkMZ 35]985 yksxksa ds lkFk lcls cM+h 
;ksx d{kk dk cuk vkSj pkSjklh ns'kksa ds yksxksa }kjk bl 
vk;kstu esa ,d lkFk Hkkx ysus dk nwljk fjd‚MZ Hkh vius 
uke fd;kA bl fjd‚MZ dks vk;q"k ea=h Jhin ukbd us Lo;a 
xzg.k fd;kA

bl ckj dsaæh; lM+d vuqla/kku laLFkku esa Hkh ;ksx fnol 
ij lhvkjvkjvkbZ ds lHkh dkfeZdksa us cM+h mRlqdrk ls 
c<+&p<+ dj Hkkx fy;k tks fd pkj fnuksa ¼21 twu ls 24 
twu½ rd pykA bl ;ksx f'kfoj esa çfrfnu lqcg ;ksx ls 
lacfU/kr dikyHkkfr] vuqykse&foykse] çk.kk;ke] otzklu] 
eaMwdklu] 'koklu] Hkqtaxklu ds lkFk&lkFk /;ku ;ksx dk 
Hkh vH;kl djok;k x;kA ;ksx f'kfoj esa ;ksx ls lacfU/kr 
vusd jkspd tkudkfj;‚ nh xbZaA blh dM+h esa] ;ksxkluksa 
ds fuR; vH;kl ls ekalisf'k;ksa dk vPNk O;k;ke gksrk gS] 
ftlls ruko nwj gksdj vPNh uhan vkrh gS] Hkw[k Hkh vPNh 
yxrh gS vkSj ikpu Hkh lgh jgrk gSA

vktdy ds tekus esa gj dke tc daI;wVj ds }kjk fd;k 
tkrk gS rks tkfgj lh ckr gS fd ,sls yksxksa dks ?kaVksa daI;wVj 
ds lkeus cSBuk iM+rk gS vkSj fQj reke chekfj;ka yksxksa ds 
'kjhj esa ?kj dj tkrh gSaA yksxksa esa vkt dej nnZ ,oa xnZu 
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nnZ dh f'kdk;r ,d vke ckr gks xbZ gSA ,sls esa 'kyHkklu 
rFkk rkM+klu gesa nnZ fuokjd nok ls eqfä fnykrk gSA 
cnyrs [kkuiku dh otg ls isV esa xSl dh leL;k vke 
ckr gks x;h gSA ioueqäklu vius uke ds vuq:i isV ls 
xSl dh leL;k dks nwj djrk gSA cM+s&cqtqxksZ ds lkFk gh 
toka yksxksa esa Hkh xfB;k tSlh gfì;ksa dh leL;k vke ckr 
gks xbZ gS] blds mipkj esa es:naMklu dkQh lQy gSA 

orZeku ;qx esa Hkkjr ds lkFk gh lEiw.kZ fo'o ds yksxksa esa 

;ksx dks ysdj ftKklk c<+h gS vkSj ^fo'o ;ksx fnol* dk 
mís'; gh leLr fo'o esa ;ksx ls gksus okys ykHkksa ds çfr 
yksxksa dks tkx:d djuk gSA vkt ds çnwf"kr okrkoj.k esa 
;ksx dk egÙo vkSj Hkh c<+ tkrk gS] D;ksafd ;ksx ,d ,slh 
vkS"kf/k gS ftldk dksbZ lkbM bQsDV ugha gSA okLro esa ;ksx 
dk ç;ksx Hkkjr esa gtkjksa o"kksaZ ls 'kkjhfjd] ekufld vkSj 
vk/;fRed ykHkksa ds fy, gksrk jgk gSA  

lanHkZ % baVjusV ds ek/;e lsA

;g ml le; dh ckr gS tc Hkkjr esa vaxzstksa dk 'kklu FkkA [kpk[kp Hkjh ,d jsyxkM+h pyh tk 
jgh FkhA ;kf=;ksa esa vf/kdrj vaxzst FksA ,d fMCcs esa ,d Hkkjrh; eqlkfQj xaHkhj eqæk esa cSBk FkkA 
lkaoys jax vkSj ea>ys dn dk og ;k=h lk/kkj.k os'kHkw"kk esa Fkk blfy, ogka cSBs vaxzst mls ew[kZ vkSj 

vui<+ le> jgs Fks vkSj mldk etkd mM+k jgs FksA ij og O;fä fdlh dh ckr ij /;ku ugha ns jgk FkkA vpkud 
ml O;fä us mBdj xkM+h dh tathj [khap nhA rst j¶rkj esa nkSM+rh og xkM+h rRdky #d xbZA lHkh ;k=h mls 
Hkyk&cqjk dgus yxsA FkksM+h nsj esa xkMZ Hkh vk x;k vkSj mlus iwNk] ^tathj fdlus [khaph gS\* ml O;fä us mÙkj 
fn;k] ^eSaus [khaph gSA* dkj.k iwNus ij mlus crk;k] ^esjk vuqeku gS fd ;gka ls yxHkx ,d QykaZx dh nwjh ij jsy 
dh iVjh m[kM+h gqbZ gSA* xkMZ us iwNk] ^vkidks dSls irk pyk\* og cksyk] ^Jheku! eSaus vuqHko fd;k fd xkM+h dh 
LokHkkfod xfr esa varj vk x;k gSA iVjh ls xwatus okyh vkokt dh xfr ls eq>s [krjs dk vkHkkl gks jgk gSA*

xkMZ ml O;fä dks lkFk ysdj tc dqN nwjh ij igqapk rks ;g ns[kdj nax jgk x;k fd okLro esa ,d txg ls jsy 
dh iVjh ds tksM+ [kqys gq, gSa vkSj lc uV&cksYV vyx fc[kjs iM+s gSaA nwljs ;k=h Hkh ogka vk igqapsA tc yksxksa dks 
irk pyk fd ml O;fä dh lw>cw> ds dkj.k mudh tku cp xbZ gS rks os mldh ç'kalk djus yxsA xkMZ us iwNk] 
^vki dkSu gSa\* ml O;fä us dgk] ^eSa ,d bathfu;j gwa vkSj esjk uke gS M‚- ,e- fo'os'ojS;kA* uke lqu lc LrC/k 
jg x,A njvly ml le; rd ns'k esa M‚- fo'os'ojS;k dh [;kfr QSy pqdh FkhA yksx muls {kek ekaxus yxsA M‚- 
fo'os'ojS;k dk mÙkj Fkk] ^vki lc us eq>s tks dqN Hkh dgk gksxk] eq>s rks fcYdqy ;kn ugha gSA*

MkW- ,e- fo'os'ojS;k dh lw>cw>
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lM+d niZ.k

lcdk djsa lEeku

dgrh gS ;s lkjh nqfu;k 

ge cPps lcdh 'kku gSaA

ge loky cu tkrs gSa ij] 

tc cMs+ gksdj] gels dqN cPps] 

djrs lcdk vieku gSA 

lkspks ! tc /kjk ij ix]

rqeus /kjs] nkSM+s ,d jkst]

lcls igys ek¡ g"kkZ;h]

rqe cus dHkh u mu ij cks>A

vkt cM+s gksdj vc rqe]

djrs gks fdruh HkwyA

dHkh ek¡ dk] ç—fr dk] 

dHkh cM+ksa vkSj NksVksa dk]

viuksa ij & dHkh vkSjksa ij 

pykrs gks ok.kh ls 'kwyA

f'k{kk rqedks ;gh gS feyrh]

djuk dHkh u cqjs dke]

fQj Hkwydj lkjh f'k{kk

dwM+k&djdV rqe QSykrs]

yMk+bZ&}s"k lc fgalk c<+krs

Hkqyk nh f'k{kk] feVk;k KkuA

dgrh gS ;s lkjh nqfu;k

ge cPps gSa lcdh 'kkuAA

dgrs gSa cM+s gekjs 

tc tkxks rHkh losjk 

vc Hkh l¡Hkyks] feVk nks] 

vKku dk ;s va/ksjkA

de 'kCnksa esa le>ks]

ckr gejh xgjh]

le>ks lgh [kqn] lgh le>uk

lcdk lEeku ân; ls djuk

f'k{kk viuh lQy cukvks !

vapy esJke] lqiq=h ih- lh- esJke

cPpksa dh iqjLÏr dfork,a

Ldwy dk igyk fnu

igys fnu tc ge fudys] 

Ldwy ds okLrsA 

eu esa Fkh ,d lkspA 

gksxk D;k fo|ky; esa] 

gks u tk,a dgh ge cksjA 

jks&jks dj Fkk cqjk gky] 

vka[ks gks xbZ iwjh ykyA 

u ek¡ gksxh] u ikik] 

vxj jks,] dgha iM+s pk¡VkA

Mj&Mj dj ?kcjkgV esa] 

eEeh&eEeh] dgrs&dgrs] 

ct x, Ldwy esa ckjg--- 

?kaVh cth Nqêh dh rks

f[ky x;k psgjk lkjkA 

cM+h [kq'kh ls [kkstk eSaus] 

ek¡ dk psgjk I;kjkA
tkdj ,sls fyiVs ge lc] 

viuh ek¡ ds vk¡py ls] 

dSnh tSls NwV x;k gks] 

cjlksa ds ca/ku lsA 

[kwc epkbZ /kek&pkSdM+h] 

fd;k cgqr gh 'kksj] 

ek¡ ds vk¡py rys] 

lqgkuk cpiu 

vc ugha gksaxs dHkh cksjA

vyd esJke] lqiq=h ih- lh- esJke
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vc ;g fpfM+;k dgk¡ jgsxh

vk¡/kh vkbZ tksj 'kksj ls]

Mkysa VwVh gSa >dksj lsA

mM+k ?kksalyk vaMs QwVs]

fdlls nq[k dh ckr dgsxh!

vc ;g fpfM+;k dgk¡ jgsxh\

geus [kksyk vkyekjh dks]

cqyk jgs gSa cspkjh dksA

ij oks pha&pha djkZrh gS

?kj esa rks oks ugha jgsxh!

vc ;g fpfM+;k dgk¡ jgsxh\

?kj esa isM+ dgk¡ ls yk,¡]

dSls ;g ?kksalyk cuk,¡!

dSls QwVs vaMs tksM+s]

fdlls ;g lc ckr dgsxh!

vc ;g fpfM+;k dgk¡ jgsxh\

egknsoh oekZ

vktknh ds ckn gekjk dke

vktknh ds lky gq, dbZ] 
ij D;k geus ik;k gSA
lkspk Fkk gksxk D;k] 
ysfdu lkeus ;s D;k vk;k gSA

jke jkT; lk ns'k gks viuk] 
ckiw dk Fkk liukA
pkpk th cksys vkxs c<+dj] 
dj yks lcdks viukA

lkspks buds liuksa dks 
ge dSls lkdkj djsaxsA
Hkz"Vkpkj gVk nsaxs 
ge vkxs rHkh c<+saxsA

vkvks feydj dle ;s [kk;sa 
,slk lHkh djsaxsA
f'kf{kr gks vxj gj cPpk 
mUufr rHkh ge djsaxsA

vkf'kek ckypankuh
lqiq=h eqfä vkMokuh

tyk vfLFk;ka ckjh&ckjh
fpVdkbZ ftuesa fpaxkjh]
tks p<+ x;s iq.;osnh ij
fy, fcuk xnZu dk eksyA
dye] vkt mudh t; cksyAA	

tks vxf.kr y?kq nhi gekjs
rwQkuksa esa ,d fdukjs]
tyk&tykdj cq> x, fdlh fnu
ekaxk ugha Lusg eqag [kksydj
dye] vkt mudh t; cksyAA

ihdj ftudh yky f'k[kk,a
mxy jgh lkS yiV fn'kk,a]
ftuds flagukn ls lgeh
/kjrh jgh vHkh rd Mksy
dye] vkt mudh t; cksyAA

va/kk pdkpkSa/k dk ekjk
D;k tkus bfrgkl cspkjk]
lk[kh gSa mudh efgek ds
lw;Z pUæ Hkwxksy [kxksyA
dye] vkt mudh t; cksyAA

jke/kkjh flag ^fnudj*

dye] vkt mudh t; cksy
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lM+d niZ.k

lh,lvkbZvkj&dsaæh; lM+d vuqla/kku laLFkku esa 
fganh i[kokM+k 2016 dk vk;kstu

lh,lvkbZvkj&dsaæh; lM+d vuqla/kku laLFkku 
¼lh,lvkbZvkj&lhvkjvkjvkbZ½] ubZ fnYyh esa fnukad 14 
flracj 2016 dks fganh fnol dk vk;kstu fd;k x;kA 
bl miy{; esa fnukad 07 flracj 2016 dks laLFkku esa 21 
flracj 2016 rd pyus okys fganh i[kokM+s dk mn~?kkVu 
fd;k x;kA laLFkku ds funs'kd çks- lrh'k paæ us mn~?kkVu 
lekjksg dh v/;{krk dhA vius oäO; esa mUgksaus fganh ds 
çpkj&çlkj ds fy, xaHkhj ç;kl djus ij cy fn;kA bl 
volj ij çks- jfo çdk'k Vsdpankuh] funs'kd] dsaæh; fganh 
funs'kky; us eq[; vfrfFk ds :i esa lekjksg dh xfjek 
c<+kbZA vius Hkk"k.k esa mUgksaus ljdkjh uhfr;ksa ds dk;kZUo;u 
esa fganh ds egRo ij cy fn;k rFkk fganh dks yksdfç; cukus 
ds‍ fy, vU; Hkkjrh; Hkk"kkvksa esa miyC/k fo'kky 'kCn laink 
dk mi;ksx c<+kus dh vko';drk crkbZA

fganh i[kokM+s ds nkSjku laLFkku ds dkfeZdksa ds fy, fofHkUu 
fganh çfr;ksfxrkvksa ;Fkk fuca/k ys[ku] jktHkk"kk iksLVj 
çfr;ksfxrk] fganh esa Hkk"k.k çfr;ksfxrk rFkk fganh 'kCn Kku 
çfr;ksfxrk dk vk;kstu fd;k x;kA i[kokM+s ds varxZr 
laL‍‍Fkku ds vuqHkkxksa@çHkkxksa ds fganh dk;Z dh leh{kk 
dh xbZA fganh çfr;ksfxrkvksa esa laLFkku ds ç'kklfud ,oa 
rduhdh oxZ ds fofHkUu Js.kh ds deZpkfj;ksa us c<+ p<+dj 
Hkkx fy;kA laL‍‍Fkku ds vuqla/kku ,oa fodkl dk;ksaZ esa fganh 
ds ç;ksx esa o`f) ds mís'; ls ^fganh esa rduhdh ys[ku* 
fo"k; ij ,d i‚oj i‚bV çLrqrhdj.k Hkh j[kk x;kA 

fganh i[kokM+s ds nkSjku laLFkku esa dforkvksa ds okpu dk 
,d l= Hkh vk;ksft‍r fd;k x;kA l= ds nkSjku Jh vkj-
ih tks'kh] lgk;d egkçca/kd ¼jkHkk½] ,;j bafM;k fyfeVsM 
us viuh dbZ dfork,a i<+ dj lqukbZaA bl l= esa laLFkku 
ds dqN dkfeZdksa us viuh Lo&jfpr dfork,a Hkh çLrqr 
dhA i[kokM+s ds nkSjku laLFkku ds dkfeZdksa esa fganh ds dk;Z 
ds çfr :>ku ,oa mRlko dk lapkj djus ds fy, fganh 
dk;Z'kkyk dk vk;kstu Hkh fd;k x;kA dk;Z'kkyk esa vkeaf=r 
fo'ks"kK Jherh ruwtk lpnso] lgk;d funs'kd] dsaæh; 
fganh çf'k{k.k laLFkku us ^ljdkjh dkedkt esa fganh esa dk;Z 
dh vfuok;Zrk* rFkk ^fVIi.kh ,oa çk:i ys[ku* fo"k;ksa ij 
O;k[;ku fn;k rFkk çfrHkkfx;ksa ls vH;kl djok;kA 

fganh fnol ds volj ij 14 flracj 2016 dks laLFkku esa 
fof'k"V fganh O;kk[;ku dk vk;kstu fd;k x;kA vkeaf=r 
vfrfFk ds :i esa Jh cynso HkkbZ 'kekZ] v/;{k] jk"Vªh; 
iqLrd U;kl us lekjksg dh 'kksHkk c<+kbZ rFkk vius O;k[;ku 
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esa fganh fnol rFkk fganh dh egÙkk dks çfrikfnr fd;kA 
mUgksaus dgk fd lgt vkSj ljy fganh ds ek/;e ls ljdkjh 
dkedkt dks lqxerk ls laiUu fd;k tk ldrk gS ftlesa 
fganhrj Hkkf"k;ksa dh vf/kd lgHkkfxrk lqfuf'pr djuk laHko 
gksxkA laLFkku ds ofj"B oSKkfud Jh ch-,e- 'kekZ us fganh ds 
çpkj&çlkj dks lkewfgd nkf;Ro crkrs gq, viuk vf/kd ls 
vf/kd dke fganh esa djus dk vkºoku fd;kA bl volj 
ij laLFkku dh ç'kklu fu;a=d lqJh Mh- fot;y{eh us 
dgk fd gesa jktHkk"kk fu;eksa ds vuqlkj fganh esa fu"BkiwoZd 
dke djuk pfg,A

fganh i[kokM+s dk lekiu ,oa iqjLdkj forj.k lekjksg 
fnukad 21 flracj 2016 dks vk;ksftr fd;k x;kA laLFkku 
ds dkfeZdksa dks lacksf/kr djrs gq, funs'kd çks- lrh'k paæ us 
dgk fd vke turk rd oSKkfud miyfC/k;ksa dh tkudkjh 
jktHkk"kk ds ek/;e ls igqapk;k tkuk furkar vko';d gS 
vkSj blds fy, ;g t:jh gS fd laLFkku ds oSKkfud o  
rduhdh ys[ku dks c<+kus ds fy, fo'ks"k :i ls ç;kl fd, 
tk,aA blds lkFk&lkFk ç'kklu ds {ks= esa lHkh vf/kdkfj;ksa 
}kjk fganh esa dk;Z dh ek=k c<+kus ds fy, vkSj vf/kd xaHkhj 
ç;kl djus dh vko';drk gSA

lekjksg ds nkSjku mu lHkh vf/kdkfj;ksa dks iqjLdk‍j fn;k 
x;k ftUgksaus fiNys o"kZ ds nkSjku fganh esa ç'kaluh; dk;Z 
fd;k FkkA i[kokM+s ds nkSjku vk;ksftr çfr;ksfxrkvksa esa 
çFke] f}rh;] r`rh; ,oa lkaRouk iqjLdkj çkIr djus okys 
deZpkfj;ksa dks Hkh çek.k&i= ,oa çksRlkgu jkf'k‍ çnku dh 
xbZA ewy :i ls fganh esa fVIi.kh ,oa çk:i ys[ku djus 
okys dkfeZdksa dks lEekfur djrs gq, mUgsa Hkh iqjL—r fd;k  
x;kA bl volj ij ofj"B fganh vuqoknd] Jh lat; 
pkSèkjh us laLFkku esa jktHkk"kk dk;kZUo;u ds laca/k esa laf{kIr 
fjiksVZ çLrqr dh vkSj lekiu lekjksg dk lQyrkiwoZd 
lapkyu fd;kA 
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lM+d niZ.k

fganh i[kokM+k 2016 dh >yfd;ka


	Binder1
	Cover 1-4
	Cover 2-3
	Sadak pg i-vi
	Sadak pg 1-50



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


