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Quality Objectives

NIRM works to -

1.

Excel as an R&D organisation by providing high quality, need based,
value added services in the emerging areas of rock mechanics and rock
engineering for surface and underground excavations.

. Develop innovative technologies and retain them through intellectual

property rights.

. Disseminate the knowledge and expertise through publication of

papers in national and international journals and seminars.

. Facilitate skill enhancement through training and workshops.

. Conduct training courses and workshops for professionals, and provide

research facilities for higher education in the areas of rock mechanics and
rock engineering.

Quality Policy

NIRM is dedicated to —

. Carry out advanced research in the areas of Rock Mechanics and Rock

Engineering to remain a centre of excellence.

Provide quality services to the total satisfaction of customers with strict
adherence to contractual specifications.

. Enhance knowledge and skill of the employees through self development on

continuous basis.
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LEikndh; Rfefr

1. Mk &R vkj- vifkdkjh
Jh vikj- d- flUgk

Ji Inhi ufYy;V
Ji Ixk; cuM

Jh - ,p- diVunl

A

vkoj.k 1'B : Vich,e vij M ,0 ch 1)fr d vkl 1j €keB e Bjxk di [knkb
fINyk 1"B : ,uvikbvij,e d foftklu fotkkxk d dk; dyki
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fun’kd dk ifronu

JKvh; kyk sk=dh BLRu &, uvkbvky,eb vul ;Dr vij ey kyk ;k=dh vulk/ku
d fy, Hkjr dk ,d vxxkel din g A ,uvkbvkj,e n’k vkj fon’k d [kuu] flfoy
Vkj fuek.k = d m]kxk d mRiknu] mRikndrk vkj dk;dykik di Bj{kk e Bk yku
rik bu dk;dykik dh Bj{k vij wvifrd yikdifjrk e of) yku d fy, mi;Dr
ik]kxdh inku dju d fy, VR;r ifrc) g A

Juvikbvij,e Hjk DDkrd Kku vkj 0;kogkfjd dk; 1)fr e LketL; LRkfir djr g, dk;yk vij xj&dk;yk {i= db
[knkuk] Tu fceyh vij Bjx afj;keukvi] Hock HGMkg.k dfke v vi; fuek.bRed ifj;ktukvk d fy, fo’kkK Bok,
inku di &rh g A ILFku d 1kl miyCk folrr vuto vkl WR;r ;KX;] dk;d’ky vkj fu'Bloku oKkfudk rF
WR;kkfud midj.kk d cycr ij bl BLFku Hjk 1;<Ckkyk vk dk; LRy 1 Bcfr fof’k'V v/; ;u dk;dyki viuk,
tirg A

ILFku d 1kl fofiklu idkj d X;kjg oKkfud fotkx miyChk g feud Hjk ie[k vul/ku dk; wvij ik;ker
iff;keukvk 1 Icfhr fofilu 1dij d dk;dyki fd, tir g A bld vylkok bl ILRku e ik]kixdh Belo; wkj
ifj;ktuk iclku d fy, vyx 1 ,d folkkx dh LRkiuk dh x;h g A BLFku d rhu oKkfud folkkx cxyj din I viu
dk;dykik dk Ipkyu dj jg g tcfd wi; IHh folkkx dkykj Lo.k {k= e fLFkr BLRku d e[;ky; 1 viu
dk;dykik dk Ipkyu dj jg g A vikdrj cMh ifj;keukvk I Bcfhr dk;dyki vrjfollkxh; idfr dh g vkj blg
viu y{;K fulfjr Te;kof/k vij ctV d vulkj VR;r 1Qyrkiod lilu dju d fy, ILFku d IHh folkkxk e ,d
VPNk rkyey fcBk;k x;k g A

e> cgr [k g fd fkykvk e vij Brgh dk mR[kuu dk; djuokyn vud BLFkvk vkj Mhibvkj pj.k d
v/;;u d fy, vud 1u fctyh ifj;keukvk d 1k;kedk u ,uvibvkj,e dh Bokvk dh ekx dh g A viu ;K]
vutkol] dk;d’ky wkj fu'Bloku oKkfudk dh Bgk;rk B ,uvkbvkj,e u viu xkgd BLRkuk d dk;dykik dk
VR;r BQyrkio Hilu fd;k g A gekj xkgdk di B[k e fujrj of) gk joh g vkj mudh ekx dk ijk dju d
fy, ,uvibvkj,e Hjk Teflkiu o'k 2008&09 d nkjku 25 u, oKkfudk dk fu;Dr fd;k x;k g A

e> 0'% 2008&09 d fy, jk'Vh; fkyk ;k=dh ILFku d 21 o okf'%d ifronu dk vkid lefk iLrr djr g, vikj g%
dk vutko gk jok g A Behf{li/ku o'k d nkjku bl BLFku Fjk 50 ifj;keukvk I Bcfhr dk; fd, x, g A bue 1 26
iff;keukvk d dk;k dk IQyrkiod ijk fd;k x5k vkj 24 ifj;ktukvk I Dcfhr dk; e ixfr gk jgh g A bu dk;k
dk Bjdkjh vij xj&Bjdkjh ILFkuk d vifFd Bg;kx d feuk 1jk ugh fd;k €k BIdrk Fk A BLFku d oKkfudk Hjk
fofflu oKkfud if=dkvk] Ixk'B;k di Lekfjdkvk e 31 rduhdh y[k idk’kr fd, X, g A ,uvkbvij,e d oc&lkbV
ij fu;fer i 1 lekpkj cyfvu idk’kr fd, & jg g A ,uvibvij,e d oKkudk u viu Kku vkj vulko dk yiHk
vud CKkf.kd BLFkvk dk viu 0;k[;kuk d ek/;e B inku fd;k g A bld vykok mlgku Lukrd wvkj Lukrdifrj
vitk; k=dh Nk=k dk mud vul/ku dk; d fy, ekxn’kd d -i e viuk cgeY; Ig;kx inku fd;k g A

Juvibvij,e Hjk viu [kok db ifr d fy, foKku vkj ik]kxdh dk;dykik vj ik;ker ifj;ktukvk d el/se
i;kr fufk;k d Ttu d fy, fu'Bkoku ikl fd, tk jg g A Derikiu o% d nkjku FLFku Hjk foflkiu ik;kEr
ifj;keukvk d ek/;e 1 dy :- 3]13]94]958/- dk udnh iokg vitr fd;k x;k g A

e [ku e=ky;] tkjr Bjdkj] Bkel; e.My d IHb InL;K “kBdh; e.My d BHh EnL;k vkj BLFku dh mPp Lrjh;
leifik Bfefr d EnL;k Hjk mnkjriiod fn, x, 1g;k d fy, mud ifr VR;r Vidkjh g A e bl ILFku dh BQyrk
vij ixfr d fy, vid 1;kl djuoky vkj d’ky ;kxnku inku djuoky oKkfudk vkj vi; depkfj;k d ifr viuk
gkind vidlkj idV djrk g A

“t; foln’

18 vxLr] 2009 (Mk- 1b- It uokut)
fun’kd

JEVA; Thyk sk=dh TLFku
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1. foKkfud vk ki=dh v/; ;u

HkoKkfud vfHk;kf=dh folkx d vrxr toKkfud vitk;ki=dn IfleivdviiuDl vikj fjekv BfUlx uked rhu
Vvutkkx ektn g A bl fofkx folkkx d dk; dykik d vrxr ifj;keukvk d foftklu pj.k ;Fk BK/;rk 1fronu]
foLrr ifj;ktuk ifronu] fuek.k vij fuek.kRrj pj.kk d nkjku HoKkfud wvitk;ki=dh v/;;u dk; Iftefyr
g A bl idkj d v/;;u di;dyki fceyh iiu feeyh) rki fceyn vij v.k fceyt] Lpky ekl jy] 1jx]
IMd vkj ekl [kuu vk vkink iclku €0 foffbu {k=k dn ifj;keuk d fy, viFkd ,o Bj{k nf'V I WR;r
vio’;d g A bl follkx Hjk ,d 1fj;keuk B Icfhr fuek.ifRed pj.k dk dk;dyki Bilu fd;k €k jgk g A

1.1 mRrjk[k.M JkT; d rikou&fo'.kx< iu fctyh ifj;ktuk 1520exkokvi d fuek.kRed pj.k vrxr
toKkfud/Mkak | kixd v/; ;u dk; A ifj;keuk B[k €+-100701 pky dk; dykiA
(,1- d- ekglrf] jfo fneh vkj ih-Ih- uokuh)

Rikou&fo'.kx< iu fotyh ifj;ktul] feldk fuekk dk; ,d umh ij fd;k € jok g] d vrxr

rikou d lehi /kkyhxxk unh ij wvuleB ugj vkj vydulnk unh d chp 520 exkokV 14x130
exkokVk fctyh mRiknu d fy, ,d cjt feld vrxr gykx d lehi 11-60 fd-ef- yEckb 5-64 eb
0;kI d ,d xkykdkj gMj 1 Bjx vkj ,d Hxtk feeyn % HEefyr g] dk fuek.k fd;k €k jgk g A
bl ifj;ktuk d 1e[k 1%vdk dk fp= B[k 1-1 d vrxr n’k;k x;k g A

HEAD RACE
rD-3388M  TUNNEL

fp= 1[;k 11 rikou fo".kx< iu fctyh ifjskeul] mrjk[k.M dk ,d n’; A

;0 1fj;ktuk mPp fgeky; {k= d vrxr g ftle ikVjktibd le; d xwf’k'v ,EQkckykbV Qkill
d eVelQkl fkyk, kb tkrh g A bld vykok fofiklu dky d xukbV eVekQkl fkykvk d vrxr
nk €k Idrh g A ifj;ktuk {k= VdVkud (ykd d vrxr gh virk g feld nf{k.k e 1e[k dlnh;
FKLV vkj mRrj e okbf@Vk FKLV ik;k €krk g A

bl ifj;ktuk d vrxr ,uvibvkj,e Hjk 2007&08 d nkjku fuek.kked pj.k d HoKkfud /
Hkik Jkfxd uD’kdj.k dk; fd, x, f€l o' 2008&09 d nkjku Hkh tkjh j[k x;k A b1 ifj;ktuk I
Icf/kr 1e[k dk; dykikd dk fooj.k uhp crk, vulkj g A

JKVh; Pkyk ski=dh TLFku 1
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o HkxHk [knkb;k dk 3Mh uD’kkdj.k
e D;&eY;k d vkikj 1j jkd ekl dk vkdyu
o Mfpr vk/ky 1.kkyh dk 1>ko fnjk thuk

viMV tbuvd wvkj Vhch,et vkj ,pvkvh ibuvdi d fuek.k d nkjku iR;d My vkj foLQkVu] efdx
vk Ldfyx p@ wvkj / vFkok jkM gMj dfvx] efdx vkj Ldfyx p@ d IKpkr HoKkfud wvikj
Hkik Jkfxd uD’kdj.k dk; fd;k x;k A jkd efvDl fooj.k 4iVkxkiQd uke vkj fonfjx xMi] jkd
fMEdfIVU; Vi dk vikfy, . Vku ifMi dh ek=k vkj LVkbdh dk fooj.k #idkj] Lifhx] ijfILVUE] vipj]
JOul vkj vkyVy’kduh dk vitkyf[kr fd;k x;k A fp= B[k 1-2 vkj 1.3 d vrxr ,pvivh d
fviidy QI ykx dk 11100 d vuikr ij vkj ,pvkjvh d HkoKkfud ykx dk 11200 d vuikr e
n’k;k x;k g A

,pvkjVvi] Mh&vkdkj d Vhch,e viMV 4470-54 ef- yEckbh] pkeh viMV 1668-00 ef- yEckbh vkj buvd
viMV 1239-35 eh yEckbk d fy, v/;;u dk; fd, x, vkj 1R;d 6-75 x 6-75 vkdkj d fy, jkd
ekl djDVjkbt’ku / oxhdj.k vkj nfud wvkikkj ij fkykvk d fy, LFkkb wvik/kj 1.kyh dk I>ko
fn;k x;k A aefkrt ;gk dn fkyk, dinh; fgeky; f@LVykbu 1dfr d e/;e 1 mPp xM d
eVekQkfl N fkyk, g A buvd viMV] Vich,e vIMV vkj ,pvkjVh 45/, 1 vkj M/, 1% d virxr My]
CYKLV/jkM gMj 1)fr ij [knkb dk; fd;k tk jgk g A WR;f/kd detkj 1 Bhd fLFkfr %D;=0-012-
104 detkj I Bid iD;=1-104 WwR;f/kd detkj 1 detkj ID;=0-01-4% vkj detkj B VPNh
iD;=1-40% 1j @e’kt jkd ekl dh fLFkfr e fxjkoV dk n[k x;k g A % Bkj.kv B[k -1 d vrxr

foftkUu LFkkuk 1j [knkb d foftklu ifr’kr vkj yEckb d nkjku n[kh x;h fkykvk dh dkfv dk fooj.k
fn;k x;kg A

Lk W[5k 10 ifj;ktuk d foffiu LAWuk ij jkd ekl dik oxidj.k A

[knkb dh fkyk dh dkfv2 | fkyk dh dkfv3 | fkyk db dkfv4 | fkyk dh dkfvs | fkyk dh dkfve
LFkku dy ytclb D;: 10-40 D;:4-10 D;: 1-4 D;:0.1-1 D;:0.01-0.1
ef yeh | % |y | % | yeE) | % | ye) | % | y(eh %0
buvd 239.35 135.00 | 56.40 | 071.20 | 29.75 [ 016.50 | 06.89 | 016.65 | 06.96
viMy
Vich, e 130.00 064.00 | 49.23 | 066.00 | 50.77
viMV
,PVKjVA 127.50 099.84 | 78.30 | 006.00 | 04.71 | 021.66 | 16.99
3/, 1
,PVEV 453.00 | 081.35 | 17.96 | 281.00 | 62.03 | 090.65 | 20.01
Mh/, 1

VIR y = yEckb

Vhch,e viMV d vrxr p 130-00 vkj 37108 ef- d cip e Mcy ’kiYMM Vuy&ckfyx e’kiu Fjk
[knkb dk dk; fd;k x;k A dlo;j cYV vFkok MfEix kM T jkd ekD dk ijh{k.k ih gky xoy }jk]
idLV Ixe.V e xkmfVx vkj ,jDVkj }jk dVj gM d Bkeu VyiLdkfid “kyM gk fdsk x;k A
Vich,e viMV d vrxr jkd ekl vi/kdk’krt ekbdk f’k"V] DokM&kbV c.M vkj DokMEkbV itk kheV
Qke’kub d IkFk DokMt ekbdk €fufll dkiv dk g &k vikd I dN de fonM wvkj / wvFkok
fMIEfUVXVM 1dfr dk g fonfyx xM MCY;3 B MCY; 1% jkd ekl dk djDVjkb€ ku ie[kri nk vFkok
vikd €kb.V IVk vkj AN j.Me tkb.Vk fele fhYVk vkj B.MDy dkfVx vkj vYiek=k e Dy
QD’ku Ixj&evyk; et vkj xj&eyk;e [kut] jrh vkj Dy eDr iMIRfIVXVM fkyk, vikin ektn g
Hyk fd;k x;k g A jkd ekD vikdkkrt B[k g vkj dN gh LFkkuk i xhyk g A fIfy.Mjk d FkLV
Qkl d wvk/kj 1j] €k vi/kdk’krt 5000 d,u 1j ektn g] jkd ekl dh fLFkfr detkj I Bhd idfr
dh fn[kkb nri g A

vuekfur D; eY;k d vk/kj ij ,pvkvh di fkykvk d fy, LFkb vk/kkjk 4jkd ckYVk] LVhy Qkbcj
Hgk ibuQkl fd sk x;k "KkV@hV vk LViy fjck gk cuk, x,% dk 1>ko fnsk x;k g A

JKVh; Pkyk ski=dh TLFku 2
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2. Hikkfrd vk ki=dh v/; ;u

ifj;keuk LRkuk 1j TcBQI HoKkfud ifjfLFkfr;k dk irk yxku d fy, Hikfrd v/;;u vR;r vio”;d g A
ILFku d 1kl miyCk wR;kkfud 1QN wvij chjgry HHkfrd v/;;u Bolkvk d cycr 1j BLFku Hjk
IclQl x.kk dk uD’kdj.k fjQD’ku] fjQyD’ku] Mkmf.Mx] 1kQkbfyx] beftx wvij @kl&gky VikekxkQn
Dfr;k Hjk fd, thku dh BolRre {lerk miylk g feld vrxr Rflfed] byfDvVdy vk thihvkj Bofk.k
rdundk dk mi;kx fd;k thrk g A ILFkku d 1kl mPp JEY;’ku vij Mhi ifuV kuokyk thitvkj midj.k
miytk g fell mfpr ifjflfr;k d vexr 5 1 70 ef rd dk IclQI uD’kdj.k fd;k €k Idrk g A
ILFku d ikl miyCk fhXuy ,uglle.V fMiEVy BflekxkQ vkj eYVh puy jilfLViovh elVj Hjk Htkkfrd
v/;;u dk; fd, t Idr g feld vrxr foftklu flfou] [kuu vkj buQjLVDpj ifj;ktukvk 1 Dcfhr
fuek.k dk;dykik 1 10] mld nkjku vkj 1°pkr rFk Bel;k mRilu gku 1j fd, thuoky @kl gky VkekxkQh
dh Ifo/kk Hh Ritefyr g A 0% 2008&09 d nkjku bl foHkx Fgk pkj ik;ker vul/Mu ifj;keukvk 1
Icfhr dk; Bilu fd;k x;k vkj ,d ifj;keuc T Dcfhr dk; e ixfr gk jgh g A

2.1 vz Mpy in’k di Aijb vkj fupyh neoh iu fetyh ifj;ktuk d vexr e 1QN LYWk dh ifjfLFkfr ;k
dk uD’kkdj.k A ifj;ktuk B[ ;k bth 0705] ijk fd;k € pdk g A
(ih- I >k oh- vkj- cky Bcef.k;e] ,u- Inti vij o- ok f’kojke)

v:.kpy In’k dh 1oh fn’lk e eken Yifgr unh d el/;e 1 1u fctyh mRiknu fd, €k Idu db {kerk dk
/3ku e j[kr g, ,uth bUQivd ikboV fyfeVM ibvibih,y# ik Aijh neoh 11800 exiokVk vkj fupyh nedh
11200 exkokVh uked nk 1u fceyh ifj;ktuvk d fuek.k dk iLrko fd;k x;k g A Mhihvkj v/; ;uk d vrxr
mDr dEiuh u ,uvibvij,e 1 Bflfed fjQD’ku Bofk.k dju dk vujik fd;k g rifd 1e[k Brg vkj HoxH
fuek.kk d wvkbikl cM jkd d wvioj cMu vkj xgjkb dk vidyu fd;k € Id A rnullkj BLFku Hjk
viy&eb 2008 d nkjku iLrifor Aijh neoh ifj;ktuk LFky e 1265 eh yEckb rd vkj iLrkor fupyh neoh
ifj;ktuk LFky e 1685 eh yEckb rd Iflfed Bofk.k dk; fd;k x;k A bl Dofk dk e[; mnn’; fuEufyf[k

enk dk uD’kkdj.k fd;k tkuk g :

e 40/80 eh dh xgjkb rd IclQI HoKkfud ifjfLFkfr;k dk uD’kdj.k
e ViojcMu vkj cM jkd dk HoKkfud djDVjkbt’ku

o cMjkd dk 1kQkby

o Vi; folxr HoKkud x.k

HoKifud nf'v 1 Aijh neoh ifj;ktuk Lrky di fkyk, ijleVelfQd idfr d g ftle ekodk gkuty.M
tfufl 1] c;kkbv £k'V] ,fEQckykbV vkj fk'VkI DokMtkbV ektn g A unh d ck, fdukj d yiFk ;fuv d
vrxr dBkj] dEiDV vkj %uh fkyk, ektn g ftle vYi ek=k e QDpj vkj f’k;j n[k €k 1dr g tcfd
nkfgu fdukj d vrxr vikd ek=k QDpj vkj fk;j n[k € Idr g A ckk d ,DINE ij unh d MimuLVhe
ij 1efk QkYV thu gku dk vueku yxk;k x;k g fell fctyn %) nkigu fdukj 1j Vhvkjvh iHkfor gk
Idrk g A fupyh neoh ifj;ktuk dk Lrky Mkmu LVhe dh 22 fd- ek dh njh ij fLFkr g fE€ld vrxr dN
igkMh <yko Vvkj pkM cp ektn g A nkfgu fdukj dk <yko pVVkuk d eyc I Hjk gvk g tk 1jk eVekfQd
vifjtu 1 Icfhr g A bld vykok ;gk 1j dN fonM gkuly .M tfufl 1] vikd ;Dr DoMtkbV] xfuQjl 7K'V
Vkj f@LVykbu jkd Hih eken g A unh d fudV fupy Hkxk e vkoj cMu dk ekVkik yxtkx 70 eh g A

Hikfrd Bofk.k 1 ;g fu'd' fudkyk x;k g fd Aijh neoh fu fctyh ifj;ktuk Ly ij ckk d DIt ij
vioj cMu dk ekvkik 15&45 eh d chp g A nkfgu fdukj 1j Vivigvh {k= d vrxr vioj cMu dk ekVkik
dikQh vikd 470 eh I vikdi g A ckk d ,DInt 1j Mimu LVie d vrxr 500 eh dh njh ij unt d ikl
fMfix QKYV thu ektn gku dk vuetu yxk;k x;k g A ueu d Iflfed IDku ifp= B[k 212 B ik
pyrk g fd giM jkd d vrxr ftMElyle.V Lrj 15eh rd g A
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(Line ID: P7, Location: Suspected Fault Zone, Left Bank)

RL in meter

fp= I[;k 2.1 ck, fdukj dk Iflifed ID’ku feld vrxr vuekfur QkYV dk n[k € Idrk g A

bl QkYV Iyu d tMEikt’ku d fy, dN vkj LFkuk 1j Bofk.k dk; fd;k thuk g A fQygky] dk;LFy ij
iI'vidj.k d fy, fd, thuoky fMfyx dk; e ixfr gk joh g rifd bl QkYV dh Ihek dk 1rk yxk;k €k 1dA

fu'd% d rij 1j fupyh neoh t1u fctyh ifj;ktuk d vrxr cik d ,DINE ij ektn viojcMu dk ekVkik
20&40 eh d chp gku dk vueku yxk;k x;k g tcfd ;g ekvkik fctyn %j d dk;LFky ij 40&60 e gku dk
vueku yxk;k x;k g A fupy neoh d dk;LFky 1j ckk d ,DIht 1j nk iky;kpuyk dk uD’kkdj.k fd;k
X;k A fp= I[;k 22 d vrxr ckk d ,DInt d Mkmu LVhe ij fd, x, ,1 ,d iky;kpuy d uD’kdj.k
dk n’k;k x5k g A

(Line ID: SL-1, Location: d/s of Dam Axis)

Upstream side Downstream side

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 1

70 180 190 200 210 220

RL in meter

170 180 190 200 210 220

Seismic Velocity Scale (m/sec)

SRR R
0 1000 1250 1500 2000 2500 3000 3500 4000 4500

o0

fo= I[;k 2.2 Iflfed ID’ku feld vrxr fupy neoh dk;LFky ij ckk d ,DINt ij IHkfor iy ;k
puy dh ektnxh dk n’kk;k x;k g A

;g I>ko fnsk x5k g fd Aijh neoh ifj;ktuk d dk;LRy i vkj vkx folrr Hilkfrd v/;;u fd, thu g
rifd vuekfur QKYV thu dk vkj vikd v/;;u fd;k € Id wvkj 1%u vioj cMu ubp eken cMjkd dk
v/;;u fd;k € Id A bld vylok fceyh %) d {k= e vuekfur rkj 1j ektn QKYV tku vkj 1Ky ;k puy
Vkj fupyh neoh ifj;ktuk d dk;LFky 1j ckk d ,DENN ij foLrr v/;;u dk; fd, thu dk I>ko fn;k
x;k g rifd mudk uD’kkdj.k fd;k € Id A

2.2 e/;in’k d dvuh d lehi Lyteukckn dfj;j ugj ifj;ktuk d fy, Iflfed fjQD’ku Nofk.k A
ifj;ktuk B[ ;k bth 0801 1jk fd;k tk pdk g A
(ih- I >f] oh- vkj- cky Dcef.k;e] ,u- Inhi vkj o- o f’kojke)

uenk unh d ikuh I fhpko Rfo/kk, miyCk djku d fy, Lyreukckn d Behi dVuh uxj dh nf{k.kh fn’k e
uenk unt d {k= e 25 fd-el yEckb dk ,d dfj;j ugj fufer fd, thu dk iLrko fd;k x;k A ;g ugj uenk
unh d nkigu fdukj I wkjH gkrk g tk Lyteukckn nkfgu fdukj d dfj;j ugj d -i e thuk tkrk g A
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bl ugj d fy, ilrkfor 25 fd- eh dh yEckb e I 12 fd- el- dh yEckb 1104&116 fd-eft ,d Ijx d i e
gxk fEl Vuy ckfjx e’ku ivhch,et I fufer fd, tku dk ilrko fd;k x;k A Vich,e d fMtkbu] fkykvk
d vrxr Ijx d fy, Iflfed oykflVh xftMx vko’;d g A rnullkj] ell 1Vy ,1oMY; Bk>nkjh dh
deiuh d vujkk 1j Iflfed fjQD’ku v/;;u dk; viuk;k x;k rkfd 40 eh dh xgjkb rd Iflfed xfr dk
uD’kkdj.k fd;k € Id fell wvkoj cMu dh ekVkb vkj midh idfr rFk ogk 1) ektn folxr HoKkfud
fLFkfr dk MhlkbQj fd;k €k Id A

HioKkud nf'vV 1 ;g {k= fol/;u cflu dk ,d Hkx g vkj ;ok dn fkyk, vikdekri Ixejej vkj QDpM
I .MVlu idfr d g ftle DookMtkbV ofll ektn g A ;gk d Mfyx vkdMk I vioj cMu d vrxr
DuLVku wvikj fonM I.M LVku ektn gku dh ckr dk 1rk pyrk g A

Iflfed ID’kuk 1 irk pyrk g fd Bjx dk 35 1fr’kr Hikx dBkj fkykvk T gkdj xtjrk g] 50 1fr’kr Hkx
fonM fkykvk vkj Kk 15 1fr’kr Hkx vkoj cMu Bkexh 1 gkdj xtjrk g A xkgd dEiun Jjk miyCk djk,
X, cjoky d vkdMk I feykdj nfku I Iflfed ID’ku ;fullu dkfV d gku dh ckr dk irk pyrk g A
fp= 1[;k 23 d vrxr 106-40&106-650 fd-en- d chp iLrkfor Bjx d ikl Iflfed IDku d ,d n”; dk
n’k;k x;k g A

Chainage: 106.400-106.650km

EZZZZZZZ3 Proposed tunnel line (crown)

wi MR

fp= I[;k 2.3 iLrkfor [knkb dk; d vkBikl Bjx d LRku 1j Iflfed ID’ku dk ,d n’; A

Vhch,e d fMtkbu r;kj dju e vko’;d Bo/kk inku dju d fy, 1QI LVVk dk oxidj.k vkoj cMu] fonM]
thb. VM vij dBkj fkykvk d -1 e dju d Dk 200 e ifr Bd.M dh xfr d vrjky ij Iflfed xfr d
dk.Vj Hh rskj fd, x, A

2.3 jkuixt {i= e vkbvklh,y d gfYn;k&cjkuh ikbi ykbu d vrxr thinvkj dk mi;kx djr g, IclQl
v/;;u vk fLRgrk d vidyu d fy, byfDvdy jflfLviovh beftx A 1fj;keuk B[ ;k bth 0802 1jk fd;k
th pdkg A

(in- I >k oh- vkj- cky Bcef.k;e] ,u- Inii vkj o- o fkojke)

,p.evkjch kbt yibu d leti dk;y d ,d fiv d vrxr vix yx thu db Avuk dk /;ku e j[kr g,
vikbvikfly iclku Hjk ,d fuokjd mik; d -1 e tkbi ykou db fLRjrk i bld itko d v/; ;u dk fopkj
fd;k x;k A bl vix dk 1clku Hjk rjr c>k fn, thu d ckotn bld i’pkr ,uvkj, I, 1 ikr rkih;
ub’kk d fo’y'k.k I irk pyk fd ikbiykbu WR;fAd rkioky thu d vrxr ektn g fell ikbi ykbu df]
t vix yxu d AVukLFky B 20&25 ef dh njh 1 doy 15 eh dh xgjkb ij ektn g dh fLRkjrk dk [krjk
ink gk Idrk g A

vri vibvklh,y u ,uviovij,e I Bcfkr %Vuk LFky dk evk;uk dju dk vujkk fd;k g rifd wvio’;d
tkik]kixd v/;;u dk; viuk, tk Id fell ikbi ykbu d vkbikl dfovh idV vFok IHkfor 1€ML d
thu sk wU; [krjukd ckrk dk irl yxk;k € 1d t mBdh fLRgrk dk ilkfor dj Idr g A rnullj]
,uvibvkj,e Hjk mDr LFku dk evk;uk fd;k x;k vk} Bo{k.k dk; d fy, €Mok 1)fr;k ;Fk jfIfLViovh
beftx dk mi;kx djr g, fjdlukoBUl Bofk.k vkj xkm.M ifuvivx jiMkdj thihvkjh dk miskx djr g,
IfnX/k LFiku dk gkb j€Y;’ku uD’lkdj.k dk iLrko fd;k x;k g A ;g dk; ikbi ykbu d nkuk vk 11@;
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Qk;J thu d vrxr 3 fd- ef- njh rd fd;k €,xk A bl bofi.k dk; d fy, futufyf[kr mnn’; r; fd;k
X;kg:

e byfDvdy jfkfLViovh i)fr d vulkj fjdfiulUl Bofk.k dk; rifd BHkfor LFku tgk 1j okbM wikj
detkj thu ektn g dk 1rk yxk;k €k Id A

o thifvij Ldfux Mjk otbM dh Thek ok uDKdlj.k A
o mipr fuokjd mik:k dk I>k;k thuk vij

o I LRkuk dk 1rk yxk;k thuk tgk le; le; ij @k1 ghy thitvkj ViekxkQh Fjk BIcBQN ifjfLrdr;k
dk vuJo.k fd;k thuk g A

rnulkj] 1kbi ykbu d nkuk vkj dinh; ,ykbue.V d vrxr 2455008248500 fd- ef- d cip 5 eh dh yEckb
rd thihvkj 1kQkbfyx vkj jflfLViovh beftx dk; fd;k x;k A Bofk.k d ifj.kkek 1 3 eh dh xgjkb d
Hkirj U;ure nk “kyk dfovh ikdVk 1rk pyrk g €k ikbi ykbu d utp rd 0;klr gk A bl Bk d okVj Vcy
vikdi’k LRkuk 1) de xgjkb 15 eh 1 Ho de xgjkbt e ik, x, g A vri elbu fiv dh vkx ikbiytbu rd
igpu di IHkouk ugh g D;kfd Bofk.k fd, X, {k= d vrxr dib Qk;j tku ugh ik, x, g A fp= I[;k 2
4 d vrxr byfDvdy jflfLvViovh bet feld vrxr de jflflVo 1p fn[lb nr g vij dkExV thihvkj
1D’ku fEld vrxr dfovh idV dh Ihek n[kh € Bdrh g dk n’k;k x5k g A

Chainage: 245.500 - 245.840m

60 245580 245800 245620 245640
! I ! ! |

o 245700
Distanos in meler ——>
Landmark

1. Water Pool on surface Apparent Resistivity Scale, (Ohm

-----I:I----l:l------l:l
106 R4
B8 W

2. Anomaly seen in GPR section
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(Chainage : 245,700 - 245.900 km)
fp= I[;k 2.4 byDvdy vij thibvkj ID’ku feld vrxr mrkyh xgjkb e dfovh 1dV dk n[k & Idrk g A

vikdMk d foLrr 10Ldj.k vkj lefdr fo’y'.k d 1’pkr futufyf[kr fu'dk fudky dj mfpr 1>ko fn, X,
g:

d) nk LFkkuk 1j mFky dfovh idV gku d ckotn dfovh dk foLrkj bruk vikd ugh g €k tkbi ykbu dh
fLFgrk dk itkfor dj Id A vri ikbiykou d 1pkyu dk;dykik dk ge’lk dh rjg &jh j[k thku dk I>ko
fnk x;kg A

[¥) 245-75 fd-ef vkj 247-91 eh d vrxr 5 eh dh xgjkb 1j uD’lkdr nk 1dV d LFku fLFkfr e vkj [Kjkeh
viu dh fLFkfr e Hfo"; e [krjukd Nkfcr gk Idr g A igy LRku 1j Brg 1j Ho njkj fn[lkb n jg Fk A
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ifp= B[;k 25 fdUr nlj LFku 1j dfovh vHa H gkbcjufvx fLFfr e g D;kfd mid lrg dib nf'Vxr
Idr fn[kb ugh nr g A

fp= I[;k 2.5 dfovh idV d Irg ij itb xb njkj A

lofk.k ykbu d vrxr bu dfofV;k dh Ihek doy 4&5 eh dh pkMib d g blg rjr 1d dj fn, tku dk
1>k fn;k x5k g rifd kb ykbu dh fLFkjrk e Hfo"; e mRilu gkuokyh [krjk dk mfpr rkj 1j fuokj.k
fd;k €t Id A

X) jkuhxt dk;yk {i= d dy 42 fd- et yEckb e ikbi ykbu dh Bj{k d eY;kdu d fy, ,d lefdr
;keuk ik fd, thu gr vk vikd v/;;u dk; fd, thu dk 1>k fnsk x5k g rifd IHkfor [krjoky
LFkkuk ok irk yxk;k € Id A blh idkj d Dofk.k dk; ikbi ykou d nku vkj mu LFkuk 1j Hb fd, thu
pifg, A

%) IchQI ifjfLFkfr;k d vrxr viuokyh [kjkch ,d Mk;ufed idfr g pu g, LFkuk d vrxr fullkijr
le;lof/k lo"% e de 1 de ,d ckji iy lofk.k dk; fd, tu dk I>ko fn;k x5k g A ;g Hh I>ko fnsk
X; 3k g fd iHkfor LFkuk 1j ikbiykbu I 40&50 eh dh njh 1j VEijpj tkc LRKfir fd, &, rifd dk;y
dh vix d Qyu d ckj e lefpr 1o Ipyk ikir gk 1d A

2.4 cxyj eVk jy ekx d Ic 1QN 1j iMuoky ijkrRo dh nf'V I egRoi.k [kMgjkdk 1rk yxk;k Ekuk A
iff;keuk I[;k beh 0803 1jk fd;k € pdk g A
(ih- I >k oh- vkj- cky Bcef.k;e] ,u- Inii vij o- ok f’kojke)

cxyj eVk jy ekx d dk;dyki d pj.k 1 d vrxr cxyj eguxj d VvR;r 0;Lr ikr d- vij- ekdV d e
Jy ekx dk ,d Hix Hxt d vrxr fufer fd;k € jgk g A bldh BEcko 1500 ef- g €k ok.ki feykl
viirky 1 ydj pyrk g A bld ekx e vikjik vkj vr e Vii fdyk vk fVIi iyl uked nk ,frgifld
fuek.k ekx nkuk vkj IMr g A Hkjrh; 1jkrRo follkx dk dguk g fd ; nkuk fuek.k ,d Bjx ekx Hjk €M
X, g vkj eVk jy ekx bl Bjx ekx dk dkvr g, vix c<rk g A bld vylok bld vrxr dN egRoi.k
piE th miyCk gk Idrh g A iLrkfor HoxHe Bjx ekx dh 10&15 efVj dh xgjkb 1j ikphu dky d dffkr
Ijx vkj Ni g, egRoi.k pitk dh ektn dh ckr dh 1f'V d fy, Hkjrh; jkrRo fotkkx gk B>ko fnsk x;k
g fd bl {k= d vrxr thitvij Hjk IclQI Ldfux fd;k &k, A vri ch,eckjlh u ,uvibvij,e 1
iLrifor {k= d vrxr thibvkj lofk.k dju dk vujkk fd;k g A bl dk; d virxr 20 elVj dh xgjkb vkj
20 eh pkMkb d HHkx e thibvkj Bofk.k fd;k €k, xk A b1 thibvkj Bofk dk mnn”; ubp crk, vulkj g !

1. ilLrifor ekx d vrxr 890089600 eh d chp 20 eh dh xgjkb d ID’ku e Ldfux dk; fd;k €kuk A
2. HxH e nc egRoi.k fuek.kk ;fn dkb gk rk mig [KEuk vkj Trk yxkuk A

3. fVii fdyk vkj fVIT 1yl d cip dffkr rij 1j eken tkphu dky d fdIh txtk 1jx € jy ekx d chp
IMrk g dk irk yxk;k thuk A .
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rnullkj] iLrifor jy ekx d nkuk vkj 10 eh dh njh 1j nk drkjk e Bo{k.k dk; fd, thku dk iLrko fd;k
X;k A bld fy, mPp jtY;’ku dk thihvkj Bofk.k dk fu.k; fy;k x;k rifd 20 eh dh xgjkb 1j fdlh H
egRoi .k fuek.k ;k fdlh vU; olr & 15 eh d vkbikl d vkdkj dk gk dk irk yxk;k € Id A

lofk.k dk; d fy, miylk Brgh; {k= d vrxr ie[kri vLlirky d fuek.k] %0 ;Dr yku ;k vLirky d
fofflu Houk dk tMuoky ekx gh g A Bofk.k dk; d fy, miytk {k= d vire Hix e d- vkj jkM dk
QVikFk vkj V<k pyuokyk ,d IMd g A vri thitvkj Bofk.k dk; miyCk %01 d yku vkj foffu Houk dk
tiMuoky IMdk d vrxr gh fd;k x;k A

lofk 1 ikir vkdMk d fo’y'k.k vkj xgu 1ji{k.k I irk pyrk g fd Bofk.k dk;dyki fd, x, LFku d
vkl ikl HxHe e dkb Hh egRoi.k fuek.k vFkok dkb nch gb oLr ektn ugh g A fp= 26 d vrxr thihvkj
lofk.k d n”; dk n[k & Idrk g fel iLrkfor {= d vrxr io fulkfjr xgjkb 1j fd;k x;k g A bl
irk pyrk g fd jy ekx d vklikl HxH e 1jkrRo d egRo dk dkb fuek.k vFkok dkb egRoi.k oLr ektn
ugh g A

Distanee in meters———=
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fp= I[;k 2.6 ,d Ixe.V d vrxr fd;k x;k €itvkj Bofk.k dk n’; A

2.5 dutvd jiT; d exyj d ikl iknj uked LFku ij 1Vkfy;e d He.Mkjk.k d egRoi.k LFku 1j
JiHfLviovh beftex dk dk; A ifj;ktuk B[k bteh 0804 pky dk; A
(in- I >k oh- vkj- cky Bcef.k;e] ,u- Inii vkj o- o fkojke)

kjrh; LVVied iViy;e H.Mkj.k fyfeVM Hgk 1Vidy;e d dPp ry vkl xI d HxH HeMkg.k d fy,
foftku cUnjxkgk d wvklikl vud LFkuk dk 1rk yxk;k x;k g A bue exyj d mMfi d Nehi fLFkr iknj
uked xko Ha Rftefyr g A vkjvikoVib, B[ xMxko Hjk b1 LFku 1j Hekkfrd Bofk.k dk; fd, x, g A bu
v/;;uk d fy, BfHLViovh beftx wvko’;d g rifd Hxh e vikdre 40 eh dn xgjkb rd 1clQl
ub’kkdj.k dk; fd;k € Id A bl ifj;keuk d v/;;u dk; d vrxr futufyf[kr dk uD’kkdj.k Bitefyr g

—

v/;;u dk; d fy, pu x, LFku e iLrkfor xgjkb e jkdekl dk uD’kdj.k
2. ie[k HoKkfud folxfr;k ;fn dkb gk dk Trk yxk;k €kuk vij
3. HxtHty Vicy dh ektnxh dk irk yxk;k thuk

HioKkud nf'v 1 bl {i= d vrxr vud dBkj f’kyk €fullkl dh xukbV f’kyk, ektn g A v/;;u {i= d
IclQl d vrxr QWV vij f’k;j thu ektn gku dk vueku yxk;k x;k A rnulkj] ekp 2009 d nkjku
1785 e yEcko d Nkr ykbuk d vrrxr jfjfLviovh beftx dk dk; fd;k x;k g A

JKVh; Pkyk ski=dh TLFku 10



Wf'kd ifronu 2008-09

3 Hkak | kixd vtk ki=dh v/; ;u

It fhfoy vk [kuu vitk;k=dh ifj;ktukvk d fy, Hkikjkixd v/;;u vR;r vio’;d g A bu&lhV ncko
Jkd ekl MiQkefcfyVh wkj k;j neki Hock [knkb;k vy vidk d fuek.kk d foy'k.k vkj mud fMEkou r;kj
dju d fy, vko’;d g A o'k 2008&09 d nkjku Hkik]kixd wfik;ki=dh folkkx }kjk Tu fceyh {k= 1 Bcfhr
ikp ik;kFer afj;ktukvk dk dk; 1jk fd;k x;k g A bld vykok ,d xg ifj;keuk dk dk; viu wikrfjd
vul/u dk;dykik d vrxr fd;k € jok g A

3.1 dukvd jkT; d exyj e Hxtk ,yinhth .M.k d{k d iLrkfor fuek.k dk; d fy, gkoMk QDpj i1)fr
Hjk bu& IOV ncko dh tekik dk irk yxk;k thuk A ifj;ktuk B[ ;k thb 0704 ijk fd;k €k pdk g A
(,1- Tu xir] M-, 1- Rce.;e] Mh €kBQ wvkj vkj- d- flUgk)

,pitlh,y] exyj di ,yinth vk;kr di Bfo/k, 1,e,yvib,Qh tkjr d 1f’peh rjkb 1kr e exyj e fLFr g
A fQygky ;gk 1j ifro'k yxtkx 15 fefy;u efvd Vu ,yiith vkokxeu gkrk g A b1 Bfo/kk dh LFkiuk o'k
1996 d nkjku fd;k x;k Fk A bId vrxr U; exyj 1V VLV Lu,ettvi d ikl ,yifth €/Vh Ho/k
miytk g fele 9 fd-eh yEckb vkj 0-305 el 0;kI dk Hxtk ikbi ykbu Bftefyr g fell vk;krr ,yinth
iklr fd;k thrk g A ,e,yvib,Q e miy(k bl Bfokk dk yhojt inku dju d fy, vkj ,yinth x1 dk
vkj vikd cM wvidkj d x1 dfj;jk toh,ythl d el/;e 1 1kir dju d fy, ,pihlh,y Fjk HxH e
mR[kuu fd, x, 120000 efvd Vu {kerk dk ,d HoxH H.Mkj.k d{k fufer fd, tku dk iLrko fd;k x;k g A
exyj d vkhikl dh fkyk, tfuullykj leg dh g vk bue BRkell;ri fexeVkbV fkyk, wvij cly
diXyejkbV d ikdV ektn jgr g A ifj;ktuk LFky db fkyk, dkQh dBkj vkj deiDV g tk yxHx 60 eh
rd dkl xbiM jtMMk ckmu yVjkbV I wvioRr g A ;gk d dkl e cfgxr tkb.V mFky rFk Lvhi fMflix
nkuk gh idkj d g A

Hxtk d vud iekik d v/;;u d ckn HxHe t.Mkg.k ddk A fy, e[;ri fukufyf[kr nk iekik d vikj ij
fu.k; fy;k x;kg A

o Hxt d{k d e[; xyjh dk ,DInl vikdre dti’ku dh fn’kk d Rekuklrj 1 ydj Ic Dekukirj e gkuk
pifg, A

e ,d mPp Lrjh; gkjtk.Vy ncko dk v e[; Hock H.Mkj.k dfk d vkdkj vkj mid vikjk d fMEkbu
ij iMjgkgA

bl Hxtk d{k d vkbikl d bu&ltV ncko Vulkl dk irk yxiu d fy, bu&ltV ncko dk ekiu dk dk;

131-47 eh vkj 146-57 eh d chp pkj fofflu xgjkb;k e ckjgky d vrxr gibMQd 1)fr 1 fd;k x;k A 1kir
ifj.kek 1 ark pyrk g fd ogk dh ifjfLRdr;k ftle dkb LFkuh; iHko ugh g d vrxr 141 1 169 rd d

e/;e Lrj dk d eY; wvke ckr g A vikdre gifjtk.Vy fifilliy nclo (on) fthdk 1rk gioMk LVI
etje.V pyrk g ,u 140°g fp= I[;k 31 A ikxke tufle Hjk eY;kdr nclo dk jthe uhp crk, X,
vulij g :

ofvdy LVI (o v jkd doj 139 eh 131-47 vkj 146-57 eh d chp vkj fkyk dk

%uRo 2-70 th,e 1fr InltH 3.67 MPa

vikdre gifjtk.Vy fifliy nclo (on) 6.22 + 1.0003 MPa
U;ure gifjek.Vy fifliy ncko (o) 4.15 £ 0.6669 MPa
vikdre gifjtk.Vy fifliy ncko dk vifj,.V’ku (on) N 140°

K(G n/c V) 1.69
K=(ocwg:on)2/cy 1.41

JKVh; Pkyk ski=dh TLFku 11
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fp= 3.1exyj d ,yilth H.Mj.k dfk d vikdre gijti.Vy fifliy nclo dk jij, .V A

3.2 fgekpy in’k d Mojk dMM 1u fceyh ifj;keuk d iLrifor Hxtk fceyn %5 vkj VkIQkej dfk e
gkoMkQd 1) fr Hjk bu& BV ncko vkj xMeutd dk mi;kx djr g, bu&ltV MiQkefcfyVh dk 1rk yxk;k
thuk A ifj;keuk B[k €b 0702] ijk fd;k €k pdk g A

(,1- Tu xirk] M-, 1- Dce.;e] Mh €kBQ vk} vkj- d- flUgk)

fgelpy in’k e f’keyk fty d jkgz rglhy e ilcj unt ij liojk dMM Tu fcteyh ifj;ktuk dk fuek.k
fd;k €k jok g feld vrxr villr xkI gM 21350 el d unh €y dk mi;kx djr g, ,d Hxtk fetyh %)
d el/;e 1 110 exkokV fctyh mhikinr fd, thu dk ilrio fd;k x;k g A bl ifj;ktuk di Apkb 1550
el g Able iR;d 11-3 fd-el- yEckb d 11 Qkvdnkj fLiyo] 11-3 fd-eh- yEckb 5 ef 0;k0] 14 eh 0;k1 d Mh
vidkj d ,pvkpvh vkj 14 eh 0;k1 d TE°KQV rFik 312 eh yEckb d VkbQjdfvx] tk 1R;d 2 e 0;k1 d
g) d el/;e I Hxtk e fLFkr 3667 exkokV fctyh % d Vckou dk QM fd;k thrk g A ;g 1fj;ktuk ilcj
unh d ck, fdukj 1j Lyby uked xko d lBen fLFkr g A

bl ifj;ktuk {k= dh e[; f’kyk, cMM DoMtkoV] tfullkl DokiMtkbV] xfeViQjl DokMt ekbdk fk'V] ofu
DokME ;Dr 1kjfQjk CykfiLvd vxu €fufll vij dicuf’k; 1 fQykbV &k thullkj vkj tVkx leg dh fkykvk
I Icfhr g A fceyh % vij VkIQkej dfk d vklikl dh fkyk,] tgk ij ncko vkj MiQkefcfyVh d eki
fy, X, g d vrxr ofu DolMt ;Dr ikjkQkbjiiykfLvd vxu fufl I 1dfr d g A budk VDIpj dkl
XbUM g vkj bue dN LFkuk 1j exflo idfr d fkLVkI Qkfy,’ku n[k x, g A tfufld di lell; 1offr
30° ijc — nf{.k 30° if’pe 1 mhrj 70° ijc — nffk.k 70° if'pe g fele 30° 1 57° mirj if’pe df
fn’kk e g A bl {i= d vrxr Lfikuh; QKYMX n[k x;k g A ;ok dh f’kyk, dBkj] Q’k vkj tkb.VM idfr
dh g A thb.V Tkekl;ri VKbV g tcfd dN LRkuk 1 [ky g, g A dN vkj LFkuk 1) bu e xkth Bkexh Hjk
gvk g A ;gk d tb,V vie rj 1j [kjnj] viu;fer] diey vij Iyuj idfr d g A

JKVh; Pkyk ski=dh TLFku 12
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otk .Mk dfik dh vidre fLRGrk d fy, mud vifj,.V7u i VRsfAd /3 fsk thuk g feld fy,
bu& IV ncko Vkj MiQefcfyVi ieki vio™;d g A bid vykok Vkkjk o i.kyh d fMtkou d fy, Hi

bu& iV v/;;u dk; fd, x, A budk e[; mnn’; :

e ilrfor fctyh %j vij VKIQlej dfk d vrxr iMy fd, x, nk ,u,DI vidij d ciigty d ei/;e |
gkoMiQd i )fr I bu& IV ncko dk irk yxksk thuk A

o ilLrkfor fctyh %j vij VkIQkej d{k d vrxr My fd, x, nk ,u,DI vkdkj d ckjgky d el/;e 1
xMeutd 1)fr I jkdekl d bu& ItV MiQkefctyVh dk 1rk yxk;k tkuk A

;ok 1jnfd, x, v/;;uk 1 1kr ifj.kek dk fooj.k unp crk, vulkj g :
gkoMkQd 1) fr Hjk bu&lhV ncko dk fooj.k

fctyh %j

ofvdy nclo (o jkdoj 150 eh d BkFk)

(e/; fcln 81 eh vkj 219 eh d cip vkj fkyk dk %uRo 2-70 xke ifr | 3.685MPa

i)

vikdre gkfjtk.Vy fifliy ncko (op) 8.855 +/-0.0332MPa
U;ure ghfjek.Vy fifliy nclo (on) 2.53 +/-0.0095MPa
vikdre gifjtk.Vy fifliy ncko dk jkfj,.V’ku (on) N 140°

K (op/oy) 2.40

K= (oy ton)/2 /oy 2.74

VKIQlej di{k

ofvdy nclo (o jkd doj 12225 eh d BkFk)
(e/; fcin 106-75 eh vkj 137-75 eh d chp vkj fkyk dk %uRo 270 xke
ifr Inlh) 3.234MPa
vikdre gifjtk.Vy fifliy nclo (on) 6.14 +/-0.3026MPa
U;ure gifjek.Vy fifl1y ncko (o) 3.07 +/-0.1513MPa
vikdre gifjtk.Vy fifliy ncko dk jkfj,.V’ku (on) N 130°
K (ou/oy) 1.89
K = (oyg ton)/2 / oy 1.42

JKVh; Pkyk ski=dh TLFku 13



Wf'kd ifronu 2008-09

xMeu td 1)fr 1 jkd ekl dk bu&ltV MiQkefcy Vi

fceyh %j
eiM;yl d eY;
xgjib (eh) fkyk ekl dh x.koRr
Eq (GPa) E. (GPa) Eq (piy 1994) d vilkj 1j
219 18.02 334 VPNK
175 11.96 21.24 VPN
81 4.34 6.18 Bnd
VkIQkej dik
it € eyl d ey Piyk ekl o x.lofr
Ed (GPa) E. (GPa) Eq (piy 1994) d Vil 1j
137.75 17.12 32.06 VPNK
130.75 15.78 24.02 VPNK
106.75 11.29 18.46 VPNK
95.75 6.74 9.95 VPNK
72.75 4.77 6.31 Bnd

e ryuRed nf'vV I 189 1 240 d jt e mPprj d eY; N irk pyrk g fd dk;LFky 1j VkikxkQh d

itkko d vHko e dN VdVkfud iHko ektn g A ofvdy ncko dk vkoj cMu d dkj.k ekuk x;k g A

e nclo dk dfiQxj’ku o > oy > o LVkbd Lyl QkYVX 1 Bcfhkr A
e nkclj gkyk d vrxr vikdre gifjtk.Vy fifliy nco dk vifj,.V’ku ,d nlj 1 10°d clp e g A
vri vikdre gifjek.Vy fifliy ncko (on) d vifj,.Viu dk N 130° 1 N140° eluk €k Idrk g
(fp= 3.2) fctyh %5 vkj VkIQkej d{k d fy, iLrkfor LFkyk d ncko d jthe mPprj viRefo okl dh
Ihek d Hirj gh g A
o MQkefcfyVh ekik I irk pyrk g fd fkykvk di vklru fLFfr dk vPNk ekuk x;k g (5 MPa -25

MPa).

JKVh; Pkyk ski=dh TLFku
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Project

No places

Orientation of Maximum Compressionas revealed by Hydrofrac stress
measurements

fp= 3.2 Noji&dMM iu fctyh ifjskeuk ok LFku vkj gioMk QDpj idfr I irk yxk;k x;k vikdre
dEiku ok Vifj,.Vku A

3.3 vz lipy in’k o fupyh Teufljh iu foeyh ifjsktuk d dk;LRty ij 1T picj d fofklu LFkuK ij
cfgxr g, jidetl vij ©k;j thu d bu&liV MiQkefcfyVh iekik ok irk yxk:k tiuk A ifj;keu Ik
tib 0803 ijk fd;k & pdk g A

(1 Tu xIr M, 1 Hce.;e] M- ©1Q VAj Vij- d- flug)

Ukuy okbMk tkoj dkjikjku fyfevM i,u,pihlf dk Bcufljh fupyh 1u fceyh ifj;ktuk vle jiT; d
hekth fty d dkyivdj/x:-xke[k d HBeti Bcufljh unh 1j fLFkr g A bl ifj;ktuk d vrxr 210 eh
Apkb dk d@iv xfovh ckk] viB 95 e 03kl wkj 630 ef I 114 ef 47150 eft gkl *k vkdkj gMjll 1jx] 26
eh x 21 eh x 62 eh vkdkj d viB 1€ *kQV] 192 eh 1 215 eh yEckb d ViB itj "KQV vij Irg ij
fLFkr fctyn %) Bftefyr g fEl D 8 x 250 exkokV 12000 exkokVk 1u fctyh mRikinr fd;k €k, xk A

Bufljh unh d 1kl flokyDI HiDoUl FLV d Injie d Bk my>k gvk g A Icl fupyk BfDoll &k
nf{k.kn QvigYl d ikl cfgxr gvk g feld vrxr ilch I.M LVku vk yxHx 10 eh ekVkb d dkkykejVv 1
t™ g, g A mRrjh fn’lk e ;g BDoUN B.MLVku bWjdyVM d Dk vioRr g feld vrxr (yDy
ektn g A oretu v/;;u dk; e/;e Lrj ij xbM B.MLVku wkj xkt ;Dr fk;j thu rd gh Ihfer g A

It picj d Mtkbu d fy, uho d jkd ekl d bu&lvV MiQkefcfyVh x.k vko’;d g &k HxHk fuek.kk db
fLRrk wvij vk d tMekbu d fy, vio”;d g A IyV ykiMx 1)fr Hjk MiQkefcfyVh tekik dk 1rk yxk;k
Xk A

iLrifor 1t ptcj {k= d L.MLVku vkj f°k;j thu d vrxr 1YV yiM 1)fr Hjk bu& v MiQkefcfyVh d
iekik dk ark yxk;k thuk ifp= B[ ;k 33 vkj 34t

JKVh; Phyk ski=dh TLFku 15
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fp= [k 33 Ncuflji fupyh iu fotyh ifjskeuk di LFku A

fp= I[;k 34 Rcufljh fupyh iu fctyh ifj;ktuk d dk;LFky 1j IyVyiM dk i;kxd Vi A
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ir ifj.led 1 irk pyrt g fd 1t picj d LFku ij vilru eiM;yl eY; detlj Phytvi d {i= e 1:10
ih, 1333 ©ih, Vij cgr gh detij fkykvk d {i= e 0-14 1 016 &hih, jg g A

3.4 mRrjk[k.M jkT; d fo".kx< ihiydkfV 1u fctyh ifj;ktuk d vrxr gloMQDpfjx 1)fr Hjk bu&lhv
ncko vkj xMeutd 1)fr Hjk bu& BV MiQkefctyVh d 1ekik dk 1rk yxk;k tkuk A ifj;ktuk B[ ;k tib
0801 vkj thb 0802 pky dk; A

(1= U xIrl M, 1 Tce.;e] M- €1Q VAj Vij- d- flug)

Vgjh gkoMk Moyie.V dkjikj’ku fyfeVM ivh, pMhllhi Fhjk fo".kx< ihiydkvh iu fceyh ifj;ktuk d vrxr
vydulnk uni ij 65 e Apkb dk d@iv xfovh ck/] pkj Miflyfvx dfk vij ,d Hxtk fceyh %j d fuek.k

dk iLrio fd;k x;k g fEl 1 444 exkokV #4 x111 exkokVk fctyh mRikinr fd;k &k, xk A

bl ifj;ktuk LFkku d vrxr xgjoky Beg rFik dinh; fgeky;u f@LVykbu f’kyk, ektn g A gykx e ektn
ebu IWVy FLV 4,elivie Hjk TVy f@LVykbu xgjoky Beg d vrxr yk;k x;k g vij ;g fgely; d
w; {k=k d leku vPNh rjg ekd ugh gb g A MiflfyVx dfk d 1kl ektn f’yk, DokMtkbV idfr d g
ftle c;kVibV KV blVjc.M g, g A bld vrxr biVjc.MM x LyVI vkj MkykekbV/ykbelViu ektn g A

MifRfYVX xyjh dk fMtkbu e[ ;rt vikdre gkfjtk.Vy fifliy ncko d vifj,.Viu ij vilifjr jgrk g
D;kid Dekukirj ykx ,DInD vikfj,.V’ku vikdre fLRgrk d fy, mfpr ekuk x;k g A gkoMkQd i1)fr ij
Li.k fifliy ncko d Vullkj dk irk yxk;k x;k A

iLrifor MifRfYVX pEcj d {i= e fd, X, nk ckjgkyk d vrxr bu&lhV ncko d iekik vkj MifRfYVx dfk
d vklikl ncko d Vullkj dk irk yxku d fy, v/;;u dk; fd, x, A nclo d jthe dk eY;kdu ikxke
tufle Hjk fd;k x;k feld ifj.lke uhp crk, vulij g :

vilVhe

ofvdy ncko (o, fkyk d 275 eh vkoj.k vkj 270 xke ifr Ihllh d BkF) 7.28 MPa

vikdre gifjtk.Vy fifliy ncko (o) 11.25 +/-0.4815MPa
U;ure gifjtk.Vy fifliy nclo (oy) 4.50 +/-0.1926MPa
vikdre gfjek.Vy fifliy ncko dk vij,.V’ku (on) N 20°E
K (ow/oy) 1.55

MkmuLVhe

ofvdy ncko (o, fkyk d 305 eh vkoj.k vkj 270 xke ifr Ihllh d BkF) 8.07 MPa

vilkdre gifje.Vy fifliy nclo (ow) 12.975 +/-0.1665MPa
U;ure gfjek.Vy fifliy nclo (o) 5.19 +/-0.0666MPa
vikdre gifjtk.Vy fifliy ncko dk vifj,.V’ku (on) N 30°E

K (ow/oy) 1.61

o deY; 1551 161 dh Itek e e/;e 1 ydj dN viikd ek=k e gku 1 Vv/;;u dk; fd, x, LFku e
VdVkfud dk iHko dN vikd gku dh ckr dk 1rk pyrk g A

o glbMiQd Dfr 1j fd, x, Vv/;;u I irk pyrk g fd vikdre gkfjtk.Vy fifliy nclo dk
Vij,.V’ku (on) mRrjh fn’kk e 20° 1 30° d cip g A

JKVh; Pkyk ski=dh TLFku 17
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bu v/;suk d VKA ij viidre fLRjrk d fy, IfMe.V’lu pecjk d yix DN d vifj,.V’ku dk mRrj
il e 20° 1 30° d cip j[k thu dk 1540 sk x3k g A (fp= I[;k 3.5)

8% IRR

b SILT FLUSHING INTAKE
N 754400 3 Nos. (3.0mx3.0m)

fp= B[ ;k 3.5 fo".kx<&ihiydkvh Tu fctyh ifj;ktuk LFky vkj gkoMkQDpfjx | irk yx;k x;k vikdre
ncko dk vify,.Vku A

3.5 tVku d exnN 1u fceyn ifj;ktuk d fy, iLrifor fctyh%j dfk d vrxr gbMQDpfjx 1)fr }jk
bu& IV ncko vkj xMeutd 1)fr Hjk bu& BV MiQkefcfyVh tekik dk ark yxk;k tkuk A ifj;ktuk B[ ;k
thb 0707 ifj;ktuk dk dk; pky g A

(,1- Tu xir] M- , 1 Rce.;e] M &kBQ vkj vkj- d- flugk)

Ukuy gkbMk tkoj dkjikjku fyfeVM dk %, u,pinl: dk exnN iu fctyh ifj;ktuk dinh; Hvku d Vx Bk
e exnN uked unh ij fLFkr g A bl ifj;ktuk d vrxr 57 eh Apko dk ,d d@iv xfovh cki] 135 fd-eh
yEckb dk gMj1 Bjx] 12 eh 0;kB 150 eh xgjkb dk 1€°kQV] 3-5 eh 0;kI 1832 eh yEckb d nk it] "KQV
Vkj [Kek uked xko d Nehi ,d HxH fotyt%j d fuek.k dk iLrko fd;k x;k g A bl ifj;ktuk d vrxr
Vby okVj dk 1.5 fd- eh yEckb d Voyjl Bjx vkj puy 1.kyn d ek/;e 1 okfil exnN unh e tMIpkt

fd:k Xt A (fp= I[:k 3.6).
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bl ifj;ktuk dk dk;LFky mPp fgeky; d {k= d vrxr virk g vkj ble flkeQ tfufl 1 di Dy"V f7kyk,
;Dr DokMtkbV vij dgh dgh fixeVkbV vkj efQd bUV’ku dh fkyk, ko thrh g A

fceyh % d fy, ,d lokre fMtkou cuk, thu gr bu&lhV ncko vkj MiQkefcfyVh d i1eki vio’;d g A
bl ifj;keuk d v/;;u dk; d vrxr 1) iLrifor fceyh % d {k= e nk ckjgky d vrxr bu&liV ncko
d ieki dk irk yxk;k thuk rifd ik fifliy ncko d Vulky dk irk yxk;k € Id vkj 2) iLrkfor
fceyh %) d {i= e nk ckjgky d vrxr xMeu td 1)fr ij bu&lhv MQkefcfyVh tekik dk 1rk yxk;k

thuk A bu v/; ;uk d ifj.Kek dk up n’lGk x;k g A
gkoMkQd 1)fr 1j bu& iV ncko A

fctyh %j

fifl 1y nclo

,eih, d vrxr ofvdy nclo (o) (bldh X.kuk 180 eh vkojcMu 1j
fd;k x;k vkj f7kyk dk %uRo 2-7 xke 1fr Enlh jgk g A

4.76 MPa

,eil, d vrxr vikdre gifj&k.Vy fifliy ncko (oy)

8.38 £0.6496 MPa

,eil, d vrxr l;ure gfjek.Vy fifliy nclo (oy)

5.59+0.4331 MPa

vikdre gkfjtk.Vy fifliy ncko dh fn’k N 70°
K =(oy ton)/2/ o, 1.47
K= (on)/ oy 1.76
xMeu td 1fr 1j jkd ekl dk bu& ItV MQkefcfy Vi
dk; LFky Eq(GPa) E. (GPa) E/Eq
ofvdy
3 11.65-20.90 36.42-47.45 2.03-4.07
ckjgky
<yfkonkj
. 13.27-16.95 36.29- 48.59 2.54-3.26
ckjgky

JKVh; Pkyk ski=dh TLFku
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fp= I[;k 3.6 exnN 1u fctyh 1fj;keuk dk LFkku

ncko d v/;;u I mPprj d eY; irk pyrk g tk 1-76 rd g fel ij fkykvk dk vkoj.k 180 eh g A bl
bl ckr dk irk pyrk g fd bl dk;LFy 1j VdVifud dk iHiko ektn g A ofVdy ncko vkojcMu d dij.k
gk Idrk g A gloMkQd 1jifk.k | irk pyrk g fd vifkdre gkfjtk.Vy fidliy nclo (on) dk VK], .V’ku
mRrjh fn’kk e 70° g A vri vikdre fLRjrk d fy, fctyh %j dk mRrjh fn’lk e 70° ij vifj,.V fd;k
tukuk vio’;d g A ;ok dh fkykvk db vkl ru fLFfr dk xMeu td 1)fr 1 irk yxk, x, MiQkefcfyvh d
iekik d vk/lkj 1j VPNk (5 —25 GPa) ekuk € Idrk g A .

3.6 fofflu viulkvkfid fkykvk d fy, 1kyt&,D1;y ncko dh fLFkfr d vrxr viffir fn’k d gkbMQd d
dkj.k nk fifl iy gkfjek.Vy ncko d vuikr 1j iMuokyk 1Hko dk v/;;u A vkrfjd 1fj;keuk B[k vib,u
0801 ifj;ktuk d dk; e ixfr gk joh g A

(,1- Tu xir] M- , 1 Rce.;e] M &kBQ vkj vkj- d- flUgk)

gkoMkfyd QDpfjx 1)fr d mi;kx d vrxr e[;ri ;g eluk thrk g fd tc ofvdy frkd oky flfy.Mj itk
ofvdy ncto oy d lelukirj e fd, x, tMygky d led{k dk vdVkud ncko ink fifliy gifjtk.Vy
ncko op VK ont d el/;e d vulkj ckgy 1 yiM fd;k thrk g vkj vkrfjd rkj 1j QybM 1dtj 1
itjibt fd;k thrk g rk ,d gkoMkQDpj curk g A bld ifj.keLoz1 mRilu gkuoky Vutfu;y ncko 1
QybM i1tj niokj dh f’kykvk dh Vullhy etcrh 1 eDr gkrk g & vikdre fifliy gifjtk.Vy ncko di
fn’kk e dkQh de jogrk g A ;g 1fr giekthfu; I fkykvk d fy, vPNh eluh € Idrh g ftle
viulkvfile vikd ugh g A fdir viulkvkfid fkykvk d wvifj,.Vku d vrxr gioMQDpj fkykvk d
vulkVkfid x.k vkj ncko dh fLRfr nkuk 1j vidkjr jgrk g A bl ifj;keuk dk; dk e[; mnn’; ulp
crk, vulij gt
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o VviulkVkfid fkykvk d vrxr Dykfldy glbMifyd QDpfjx 1)fr d dk;klo;u d fy, mi;Dr
ifj Dhekvk vikj afjfLFfr;k dk v/; ;u A

o okfjtk.Vy nclo d wvuikr dk irk yxk;k thuk tgk 1j gkoMiyd QDpj viulkVkfid fkykvk 1
fu;f=r u gkdj ncko Hjk fu;f=r girk g A

e ckjgky nhokj 1j QDpj Iyu vkj ckjogky d iHko d thu I nj VI d vkpj.k dk 1rk yxk;k thuk A

Hell; rt ok dh fkykvk e futufyf[kr difv d vufBkVifidk dk n[k x;k g A
o fQYykbV] k'V vij tfufl 1 €l Fkykvk d virxr Qkfy, ku A

o IiMe.Vjh vifjtu dh ’kykvk d vrxr ciMx lyu A

o elb@k njkj /fhef.Vx Dkexh vkj vU; detkj ckf.Mx Bkexh dh ekenxh A

bu viulkvifidk d vrxr Vulty etcrh vikdre gkfjtk.Vy nclo d ikl de jgu dh BHkouk g A
gtoMkQd d vkj,.V’ku dk mi;Dr e 1 fdlh ,d vulkvifid 1 fu;f=r fd;k €k Idrk g A fdlr nk

gifjtk.Vy nclok d chp dk vuikr vikdre fifliy gifjtk.Vy nclo (on) d vuikr e c<rk g A
gtoMkQd d wvifj,.V’ku dk viulkvifid d ctk; ncko d ek/;e | fu;f=r fd;k tk Idrk g A bl
Dykfldy gkoMkQd fuse lefpr ik;k x5k g A
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o Fhybvk d vrxr njigk dh vid;i=dh vij Thexh ijifk.k

fkykvk d vrxr njkk dh vikk=dh {k= d eytkr vul/fu dk;dyki dju vk buvDV vij &b.V
fkykvk d x.k dk 1rk yxku d fy, vio’;d IHh vikfud 1;kcCkyk dh Bfo/k, bl BLFku d 1kl miyCk
g A bld vytok bl ELFku d 1kl ,,BVh,e vij ;jki d ekudk d vulkj vkdkjh; 1RFkj d Xk dk irk
yxku d fy, vko’;d Bo/kk, miylk g A BLRku dn bl i;kCkyk fkykvk d Frek skfi=d wvkpj.K
vdifLvd ,fe’ku dk 1;kx vkj vYVk Tkfud beftx rduhd €1 1e[k dk;dyki fd, t jg g A Tkexh
k. 1scCkkyk Hgk rkg d jLBk vij [kuu =k d fofflu 1tk d xj&MLVIDVo 1ji{k.k [kku Bj{kk foHkkx
d ekudk d vullkj fd;k €k jgk g A 0% 2008&09 d nkjku bl fotkkx Fhjk rhu ifj;ktukvk I Rcthr dk;
ij fd, x, g A

4.1 dukvd jkT; d exyj e HxtH e ,yinth dk H.Mkj.k dfk dk fuek.k & 1;kx’kyk d virxr fkykvk dh
vitk;ki=dh dk v/; ;u A ifj;ktuk B[k vkj,Q 0801 ijk fd;k €k pdk g A
(th- ,e- ukxjktt jko vkj mn;dekj)

vkjviovib, ] ub fnYyh Hjk ,pitdh,y d exyj Hode ,yireh H.Mg.k dfk d fuek.k d fy, vko’;d
Hkikkixdnh v/;;u dk; fd, € jg g A bl Hock H.Mkj.k d{k dk fMEkbu r;kj dju d fy, buVDV wij
thb.V fkykvk d x.k vko’;d g A v ;gk dh Pkykvk T riu ofvdy vkj nk biDykbu ckjgky d dkj ueu
illr dj Pkykvk d fofflu x.k dk v/;;u fd;k x;k A bl v/;;u d vidk) 1j 1kr Pkykvk d x.dk dk
fooj.k kj.ko B[k 41 d vrxr fn;k x;k g A

1. I3k 41 fofu chjghyk 1 ikir Phykvk d ueuk d Hirdh; viki=d x.k

Wy AuRo, ikjiavh, ih&00 Xfr, ;fu, DIy 3 koTu ok Vulhy
oky kg/m’ % km/sec deifloeterh, | eM;yl, vuikr etcrt,
MPa GPa MPa

bich,p-1 | 2643-2837 | 0.12-0.33 | 5.54-5.77 78-178 62-82 0.13-024 | 10.90-15.94
lch,p 2 | 2725-3120 | 0.54-2.00 | 5.63-6.10 41-98 67-90 | (-) 0.04-0.22 7.43
lich,p -3 | 2632-2723 | 0.15-0.23 | 5.89-6.05 14-119 44-81 0.07-0.19 | 10.16-13.44
vibich, p

P | 2656-2675 | 0.03-021 | 5.72:6.94 89-255 79-123 | 0.14-025 | 11.23-22.48
kagh’p 26642675 | 3.50-3.63 | 4.31-5.36 30-50 1624 | (-) 0.04-0.03

vlU; ckjgky ueuk d x.k dh ryuk e vibch,p&2 dijgty d ueuk d vrxr mPprj ikjkflVh vij futurj
w; 1diy d x.k 1k, x, g A ;fu,Dl;y dEi’ku ijifk.k d nkjku ckjgky d ueuk ofch,p&2 wikj
vibeh,p&2 d vrxr ik; lu uxfVo vuikr n[k x, g A V,00;y dEi’fu 1jifk.k d nkgku LVbu xkek dk
1;kx djr g, MiQke’kuk dk ekik x;k A bl ckr dk irk pyrk g fd ;XN eiM;yl 54 1 110 ,eih, wij
ik; fu dk vuikr 025 1 040 jgk g A ,d ueu d vrxr c;kibVv xfufvd tfufl 1 dk dkg’ku 33 1 56
,eih, d chp jok g A ble 1k;k x;k vrj ,xy 1 dkj DIl e ektn cf.Mx vifj,W’ku d dkj.k ekuk
X;k g A ;fu,Dl;y dii’ku d vrxr vikde’k ueuk e ,D1;y fLiyfvx n[kk x;k g vFkr Vulhy db
vIQyrk A tcfd dN ueuk e Vulhy vkj fk;j QY;j dk diffcu’ku vFok Bi.k fk;j Iyu dk vIQy
ik x;k g A IH0 veuk d virxr k;j Iyuk e V,D1;y dEi’ku vIQy jok g A iFke ykiMx Bkbfdy d
iI’pir tb.V d Rkell; fLVQul e of) n[k x;h g A pkj Bkofdyk d vrxr ;g 86 1 498 ,eih, ifr
,e,e jok g A ind f’k;j etert vkj JfIM;vy fk;j eterh ell; ncko e of) d Dk c<rh g A Bkeld;
ncko 0-66] 1-21] 224 vkj 326 d fy, f’k;j fLVQul 0-54] 0-65] 0-62 vkj 0-53 d cip jgk g A VkjHk e f°k;]
fLvQul Tkex; LVI e of) d Mk c<rk g vij mld 1’pkr mle deh vkrt g A bldk dkj.k k;n
,LigkovQ R dk 7k;fjx gk Idrk g A
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ik; fu dk vuikr yVjy vij ,D1;y LVbu dk vuikr g A tc fkyk Bkexh dk dEil fd;k &krk g rk og
,DL;y dh fin’kk e dEil gkrk g vk yVjy dh fn’kk e ,DHiD.M gkrk g A blh 1dkj Vulty yiM d
vrxr Mr ,Dh;y i’k e ,ykxV gkrk g vij yVjy fin’lk e dUVDV gkrk g A ifjiktv d vullky 1k; lu
d vuikr dk iktfVo ekuk thrk g € ;g Itk Bkefx;k e 0 1 05 rd girk g A fdUr dN 1dkj dh Bkext
;fu,Dh;y dEi’ku 1j ViWlol dh fn’kk e dWDV gkrh g vkj LVp fd, tku i1j yVjy dh fn’k e
,D011.M gkrt g A bu Rkefx;k e uxiVo ik; Bu dk vuikr gku dh ckr dgh &rfh g A blg vie rij ij
viDIfvd Rkexh dgk tkrk g A mnkgj.k tkfyej Qke vikfn A 1;kx’kkyk d vrxr fkykvk d dN ueuk d
vrxr ;fu,Dl;y der’ku iji{k.k d nijku vYi LVE d jt ij 1k; Bu dk uxfVo vuikr n[k x;k g &
fRIUFKVE Tkexh d Neku gkrk g A ifp= B[ ;k 4-1}
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fp= T[;k 41 yVjy LVu vkj LVI d chp 1k; Tu d uxiVo vuikr dk n[k € Idrk g A

4.2 dukvd JiT; d exyj e dPp ry d Hixtk t.Mg.k d fy, 1;0Ckyk d virxr fkyk vik;k=dh
v/;;u A afyskeuk B[k vk, Q 0802 1jk fd;k € pdk g A
(th- ,e- ukxjktt jko vkj mn;dekj)

vkjviovib, ] ub fnYyh Hjk bf.M;u LVVitd 1Vkfy;e fjtjok; 1 fyfeVM ivib, Bitvij,yh d exyj d
ikl fLFkr innj e HxH dPpk ry He.Mkj.k d{k d fuek.k d fy, vko’;d Hik]kixdh v/;;u dk; fd, &
Jg g A bl HocHe HeMkj .k ddk dk MEkbu r;kj dju d fy, fkykvk d x.k vio’;d g A ;gk dh Pkykvk d
ueuk dk tfufld c;kvkbV xukbV] Qyfld xukbV vkj xukv d -1 e gku dh ckr dk 1rk yxk;k x5k g A
fkykvk d buvDV x.k dk 1rk pkj ckjgky 1 akir My dkj B yxk;k x5k g A v/;;u 1 oark yxk, X,
fkykvk d x .k dk fooj.k Bkj.ki B[k 42 d vrxr fn;k x;k g A
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1. D[k 4.2 fofiklu ckighy ueuk d Vidj ij Fhylvk d Hrdh; vilkck=d x.k A

] %uRo, ijiFIVh, ih&oo ;fu,fDI Y X Ik; |l_J dk Vulhy
gky kg/m’ % xfr, detiflo eim;yl , vuikr etcrt,
m/sec. etcrt, GPa MPa
MPa
Lh,p-7 | 2628-3006 | 0.03-0.81 4976-6608 21-132 54-112 0.12-0.22 5-32
Lh,p -8 | 2636-2693 [ 0.21-0.30 | 4402-5528 174-224 60-75 0.22-0.25 10-14
Lh,p-9 | 2638-3068 | 0.24-0.61 4854-6541 150-212 57-74 0.20-0.25 9-16
L, p - 2676-2877 | 0.48-2.82 4769-5064 33-172 22-74 0.05-0.47 6-15
10

Gkjoky Ih,p&7 vk 1h,p&l0 d ueuk d vrxr ;X1 eM;yl] ik; lu d vuikr vkj Bulhy etcrh dkQn
vrj n[k x;k A QIfld xukbV d fy, dig’ku 29 1 35 ,eih, jok tcfd ;g tfufld c;kvkoV xukbV d
fy, 23 1 29 ,eih, jok A Qyfld xukbV d fy, fQD’ku dk dk.k 53 1 56° vkj tfufld c;kVkbV xukbV
dfy, ;03 140°rd jok g A ;fu,Dl;y dei’ku ijifk.k d nkjkuckjgky B[k, Bh,p&7 vij 8 d
vikdi’k ueu k;j d vrxr vIQy jg g D;kfd mue QDpj vkj VKoV tkb.V ektn jg g A fdir] dN
ueuk e Vulhy vFok difudy QY;j n[k x, g A ckjgky B[k 1h,p&9 vikj 1h,p&10 d vikdk’k ueuk d
vrxr DIy fLiyfVx wvij dN ueuk e Vulty vk fk;j dk Bfeefyr QY;j n[k x;k A V,D1;y
iji{k.k d nkjku BHb ueuk e fk;5 QY;j Iyu n[k x;k vij AN d vrxr efYViy £k;j QY;J Iyn n[k
X;kgA

4.3 1;b<kkyk d virxr clkYV dk Hikjkixd v/;;u A vkrfjd ifj;keuk A ifjskeuk B[k vkg,Q 0601
ijk fd;k x;k g A

(th- ,e- ukxjktt jko] mn;dekj vkj 1oh.kk nkl €fuQj)

fkykvk d buVvDV wkj tkb.V nkuk gh x.k dk irk yxiu d fy, 1;kCkyk d vrxr nk idkj d cBkYVk
lofLkdykj vkj xj&oflkdykyt dk v/;5u fdsk x;k A v/s;u 1 oirk pyrk g fd xj&oflkdykj clkYV

ofID;Y; 1 eDr g vkj cfldykj clkyV d vrxr ofID;YI ektn g A Dkj.k B[k 43 d vrxr nk idkj
d chliYVk d vklru x.k dk fooj.k fn;k x;k g A

1. B[k 4.3 IV d x.k

clkYV db ;fu, iy ;X Ik; Tu dk Vulty dig’ku,
dkfv dtiflo eiM;yl, vuikr etcrh, MPa MPa
etcrh, MPa GPa
xj&of1dyij 120 43 0.21 11.23 13.15
cliyv
kfldykj clyV 60 24 0.22 7.93 19.61

kfldykj clkyV dh ryuk e xj&ofldykj clykv d vrxr ;fu,Dl;y dEiflo etcrh vij ;X1
eiM;yl vikd jok g A of ID;YNE vkj ikl dh ektnxh d dkj.k of kdykj clkYV dh eterh vkj eiM;yl
de jogk g A fdUr] nkuk clkYVk d vrxr ik;lu d vuikr e dkb fo’kk vrj ugh n[k x;k g A
xj&ofldykj clkYV e ofldykj clkYV dh ryuk e Vulty etcrh dN gn rd vikd jgk g A bidk dkj.k
njkjk dh of) dk ck/ik 1gpkuokyh of ID;YN dh ektnxh gk Idrt g A V,DL;y dEi’fu ijifk.k d el/;e |
fd, x, WLV QY;j d v/;;uk I irk pyrk g fd clkYV d MDVkby VKfUl’ku e fcfVy diQkbfux i1tj
yxtkx 20 ,eih, gku i mRilu gkrk g A fdir bld fy, xj&clkyV e 60 ,eih, 1 vikd dUQkbfux 1€]j
dh vio’;drk g A tib.V jQul dk,fQf’k,.V diey I e/;e Lrj d jQul d cip jgk g A of Idyij
clkyv d vrxr cfld vk jfIM;vy fQD’ku dk dk.k dN gn rd vikd jgk g D;kd mld vrxr
of ID; YN ektn Fk A xj&ofldykj vij ofidykj clkYV d vrxr tkb.Voky dtiflo etcr e diQh vrj
nik x;k g A ofldykj clkYV e futu eY; ektn gku | bl ckr dk irk pyrk g f do xj&ofldykj dh

ryuk e vikd fonM / viYVM g A xj&ofldykj clkYV dh ryuk e ofldykj clkYV d vrxr fupy Lrj
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ij Tkell; fLVQuUI n[k x;k g A €b.V jQul dk,fQf’k,.V d Vil 1j ykiMx Dbfdy wvij LVI jt
lkell; fLVQul e 117 1 2183 ,eih, ifr ,e,e dk vrj fn[kb nrk g A Rkekl; LVI dh of) 1 k;j dh
fLvQul e of) wvkrt g A futu tb.V jQul dk,fQf’k, . Vokyh fkykvk d ueuk e mPprj tkb.V jQul
dk,fQf’k, .Vokyh fkykvk dh ryuk e mPprj fLVQul n[k x;k g A ofldykj clkYV d vrxr
xj&ofldyky clkYV dh ryuk e de fLVQuI n[k x;k g A tkb.V jQul dk,fQf’k,.V vk Tkek; LVI
d vi/ij 1j tkb.V dk fk;j fLVvQul 123 1 1085 ,eih, ifr ,e,e jgrk g A

V,i01;y dtiflo ncko di ifjfLFkfr e MiQke’ku dk ekiu d fy, LVbu xkt dk bLreky fd;k x;k fdir
ikj I ’kykvk e LVbu dk ekiu e dN 0;kogkfyd Bel;k, g A dUQkbfux itj e FikMh Bh of) gku 1j LVbu
Xkt e 1kl d dkj.k LFkkuh; MiQke’ku mRilu gk &krk g A xk€ d vrxr vimViV e Ipj’ku vk tkrk g
vkj d dkj.k xkt xj&QD’kyu gk tkrk g A fp= B[ ;k 42 xkt d vrxr MiQke’k dk djich n’; dk n’kkrk
g xkt d Irg 1j Nkv dfofV;k dk tk n[lk &€ Idrk g A fp=d vrxr V,D1;y 1 e diQbfux 1tj
bLreky fd, thu I 10 vkj 1’pkr d n”; dk n’kk;k x5k g A

Strain gauges
undergoing
Local
deformation

fp= I[;k 4.2 V,DI;y ifjfLFfr;k d virxr Lvbu dk ekik thuk A

bl leL;k I mcju d fy, Irg d ikl dk cktkj e feyu oky okf.kT; 1VVh lokf.kiT;d uke&’kuydh
yxkdkj cn fd;k x;k €gk 1j LVbu xkt dk ck/ik thuk g A Bkekl; rkieku 1j 1VVh dk 24 %.V d fy,
I[ku fnsk x;k A Bk dju B 1V Hgk BHG 1kD cUn gk tkr g vkj ueu dk Brg BHO txgk 1j ,d €Ik
gk tkrk g A 1V Hgk 1kl dk cUn dju d i’pkr ueuk dh r;kjh LRkfir 1)fr d vulkj fd;k x5k vij
mud Brg 1j LVbu xkt yxk, x, A bld 1’pkr xk&k d vrxr fcuk fdIh QY;j LVbu dk ekik x;k A
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4.4 vidjh; iRFGK ok Ak A
(th e UkjKE jlo] mn;dekj vij ioh.k nkIl EfuQj)

te feujy Moyie.V likooVh fyfeVM] th,eVh eVyth iikboVi fyfeVM] thou xukoVI] ,fy,Ul feujYl

ikooV fyfeVM vikj wvkj- d- ekcYl ikboV fyfeVM I Lkxejej vkj xukbV d ueu ijifk.k d fy, 1kir g, A
;uvibvij,e Hjk ,, IVh,e d fofun’kk d vulkj bud x.k dk irk yxk;k x;k A ilkp.k D[k 4- 4

1.l Ik 4.4 foffllu dEifuzk 1 ikir xukbV vij Ixejej d ueuk d x.k

cvd Kku diiflo Qyoljy | jipj ok iRF ok
1 jif{kr ueuk kuRo, Bk kuk, eter, etcert, eiM;yl, vC’ku
kg/m’ % MPa MPa MPa JEILVUI
?k’:ju)(”kbv’ 3072 0.003 349 ; i 124
Cyd xukbV,
ey Ul 3087 - 270 28.50
xifufvd tfufl'l
GkhoM vij fafeyn), | 2600-2613 | 0.23-0.31 164-189 8.42-8.60 | 10.36-11.87 88-115
Rifey uM
ckml DokM kb,
Rfey ukM 18 ] >3
Ixejej U~ 1 2050708 | 0.09-0.13 49-60 8-10 10-12 11-13
yfik;j vij ikykj)
olg)é%\?)J Qyiyl 2720 0.11 69 10 1 1

4.5 Hexi ijif.k
(,1- IR;ukjk; K e foDVj vij t ,e- ukxjkEjio)

Ekuo okgd okb.Mjk e mudh mi;kixrk dk €kgh j[k thu dh ckr dk irk yxku d fy, rkj d jLEk 1j nk
idij d ajifk.k dk; fd, x, A bu ijik.kk d vrxr rkj d LI 1 Vulhy 1jidk.k vkj jLE d 1R;d rij
ij Vullhy] Vkj’ku vkj fjol c.M ijh{k.k Iftefyr g A

Rkj o JLBk dk ahfk.k Yxtkx Hkjr d BHG [kuu mjkxk d fy, fd;k x;k A X;kjg mkxk 1 dcfhr dy 85
rij d jLI ijrfk.k d fy, 1kir g, A exunl vk bf.M;k fyfevM d ckykV [u d BLiUku ;) 1j 1Q
M ajidk.k fd sk x;k A gV xkYM ekbUl fyfeVM] Qjk, yk; I dkjikj’ku fyfeVM] flxj.kh dikfy; jit dEiub
fyfeVM] fginLrku fed fyfeVM] exunl vk bf.M;k fyfeVM vij ;jfuse dkjikj’ku vikQ bf.M;k fyfeVM
tl foftklu dEifusk d fy, vYVklkud Qyk tMVD’ku ijik.k vkj exufvd ikivdy ijik.k dk; fd, x, A
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5. lkidEiu vk kf=dh

Hkxik kg [kyh [knkuk dh [knkb;k dh fLFgrk d eY;kdu d fy, HidEiu dh xfrfof/k;k dk vuJo.k vR;r
vko’;d g A o'k 2008&09 d nkjku tkidEiu vitk;k=dh fotkkx }kjk ciM c.M Bflfed ID’ku vkj LVX ek’ku
,DlykxkQ dk mi;kx djr g, dkykj Lo.k {k= dh [knkuk e "k foLQkVuk dk vuJo.k fd;k x;k A

5.1d- th ,Q e ciM c.M Iflfed din dh LRkiuk A ifj;keuk B[k , Bvko 0601 ifj;ktuk dk; e ixfr
gk jgh g A
(It Jhfuoklu] o- ,- foYyh vkj Ih- f’kodekj)

tkidEiu v/;;u d fy, fo’o cd dn Igk;rk ikir ifj;ktuk d vrxr b foKku e=ky; Jjk LFkfir dunh;
Iflfed LV’ku id- € ,Q- vitoVjik e LFkfir cxkiM c.M din Irkktud -1 1 viuk dk; dj jok g A
bl din I ikr vidMk d 1kFifed fp’y'k.k d 1’pkr vig vitkyf[kr fd;k x;k vkj mlg wvkb,eMh] u’kuy
Iflekyiitdy vidMk din] ub fnYyh dk Htk x;k A d- € ,Q- d ¢ciM c.M d vkdM dinh; LFku ,u- €
Vkj- Vkb- gnjkckn Kt tiu d fy, d- - ,Q- vitoVjh d vrxr of- , - ,- Vi dh LRkiuk dh x;h g A bl
o ,I- ,- Vi d fujry fceyh dn Mok miylk dju d fy, d- & ,Q- vitoVjh e Bkykj iuy di
LFikiuk dh x;h g A BH0 5=k d vrxr mfpr rkyey dk ijk.k fd;k x5k rifd d- - ,Q- vXtovjh 1
Iflfed vkdM ,u= th VkJ- vib- gnjkckn Fgk Bk MimuykM fd;k € Id A bl ifuulykj uvod d vi;
dink I Iflfed vkdMk dk MimuykM fd, € Idu dh BHkouk dk xo'k.k fd;k x;k A d- & ,Q- vitoVjh
I ikfdLriu d ,d HdEi d vitky[ku dk fp= B[;k 5 1 d vrxr n’k;k x;k g A

,U-Vib-Vkj-,e- ifjlj e LFkfir Lvx el’ku ,DByxkQ Briktud - 1 viuk dk; dj jok g A fp= I[;k
52 d vrxr LVx el’fu ,DlykxkQ Hjk rfey uiM d oYyj uked LFku d HdEi d vy [ku dk n’k;k
x;k g A Behflkiu 0% d nkjku 191 fkyk foLQkVuk dk vitkyf[kr fd;k x;k g A LVkx ek’ku d vkdMk dk
mi;kx fkyk foLQWuk d Bkr d LFkuk ;Fk Bkr dk 0;kBkK] Bflfed ee.V] LVE Mki vk dkuj QiDoUlf
vifn d 1eki r;kj dju d fy, fd;k x;k A ; ieki fkyk fo- Qkvuk d djdvjkbt’ku d fy, WR;r vio’;d
g A nf{i.k viQdk dh ,d [knku I ikir Tkr d ieki d vidMk dh ryuk d- € ,Q- dh [knkuk d fkyk
foLQkvuk d Dk dh x;h g Wlkj.k B[k 510 d- & ,Q- d LVkx ek’ku 1 vidky[kr LFkuh; efiuv;M d
vidMk dk nf{k.k vOhdk d vikdMk | mPprj ik;k x;k g A Rtkort ;g ef\uv;M e vrj d dkj.k gk
Idrig A

Lk D5k 5.1 Pkyk foLQkV d Bkrk dk 1eki

Tkrk dk ieki dth,Q [knku nf{k.k viQdk [knku
LFkkun; efXuV ;M 1.7 0.8

Lflfed ee.V (Mu-1h,e) 2.94x10° 4.84x10"

LVE M (,eibh,) 1.01 0.53

Lkkr dk 0;kBkK (eh) 130 38.3

dkuj QDoUlh (,ptEM) 9.45 39.78

vri bu LRkuk dk /;ku e j[kr g, uhp crk, x, vulky HQV vkj ekMQkoM d -1 e bud wvidMk e
mfpr djb’ku fd, x, g A

,Dykxke d vullkj LFikuh; eftuv;M QYV I vYi nfj;k e gku dh ckr dk irk pyrk g vij ;9 @e’li 20
fd-ef- rd AVrk jgrk g bld Bk Bk b1 dh njh 20 1 100 fd-ek rd c<rfi g A vri fjDVj dk ey

djD’ku QDVj Mell;ri log4,(R) g vij ;0 di;{= d LVix el’ky ,fElyV;V d ,V;,’k dk n’kul
fo’k'krt 20 fd-eh d Hdrj] d fy, 1;kir ugh g A njh dn bl fubkrk dk gVku d fy, fjovj d ,W;,’ku d
dk;pkyu dk vYi nfj;k d fy, Befpr cuku d dk; dk viuk;k x5k g A vU; y[kdk u Hh log 4,(R) d

vrxr bl idkj d ifjoruk dk 1>fo fn;k g A fdir bl yikx fd, tiu e & vIQyrk gb g og LFkuf;
HkoKkfud iHkok d dkj.k I g feud fo’y".k d ifj.kert Iflfed ,W;,’ku dk c;kM vkdkyu mRilu gvk
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g A fdir] ; ifjoru 5 fd-ef- I Harj dh cgr gh vYi nfj;k d fy, ux.; elu X, g A vr e ;g n’k;k
X;k g fd oM ,.Mjlu BflekxkQ MCY;- ,- , 0% d ihd eY; Tkr 1 LV’ku dh njh) efiuV;V vkj HoKkfud
ifjLFkfr;k d vy 1 foftklu oo ihfj;M d vrxr fn[kb n Idr g A vri QDollh 1j wkMkfjr ,VU;, ku
QD’ku vkj QmDoUlh dh thudkjh gk vikdk’k *kiDr €hkfd oM ,.Mjlu IflekxkQN irk pyrk g] LVkx
el’ku d vrxr dfinr gb g A fjbvVj QD’ku d LFku 1 ifj'dr ,VU;,’ku QD’ku Art(4,)d mi;kx dk

fulkky.k fd;k x;k g feld vrxr Ay ,d gkoik 1y njh g A

LU ,7ku dk ;g usk QDku 35 fd-ef- dh njh d fy, fjDV) d QD’ku dh ryuk e LVkx xkm.M ek’ku dk
cgr gh “kkre xfr 1 n’krk g A fdUr] LFkkuh; ef\uV;M QKYV LVkx ek’fu d vkdMk e dkQh gn rd vrj
n[k €k Idrk g A yEch nfj;k d fy, oM ,.Mjlu IflekxkQ d ofLrfod ef{V;M &k Rkell;r: fjikv fd,
tir g 1 dkQh vyx g A mPp QmDollh d bu,ykLvd ,W;,’ku dh vikdre ike[;rk d dkj.k njh d
Lk BkFk mPp QDoUlh d , WU, ku dkQh gn rd v.Mj ,fLVeV fd;k x;k g A bu vrjk dk Bid dju d
fy, ,Eifjdy djD’ku QDV] D(]WLSM) dk I>ko fnk x5k g A bld vytkok feVh;Dr LFkuk d fy, LVkx
xim.M d ,fElyfQd’ku d fy, ,d ,fifjdy cnyko d QDVj dk I>ko fnsk x;k g A bl idkj] LFkkut;
effuv;M d Ix.ku d fy, bLreky dhi tkuokyh 1)fr] feld vrxr LVix ek’ku ,Dlyj’ku fjdiMl mi ;kx
fd;k thrk g] dk uhp crk, vulkj Rkjkidr fd;k x;k g ¢

o ,ed Ixku dk ifjofrr ,W;,’ku QD’ku Azt(A,) d mizkx d vkl i1 fuEufyflkr -i e fd;k x;k
g

M =log 4 — Att(A,) (1)

synthetic

o (M) dk up crt, vullj ilir dju d fy, ,e dt cnylo LFkuh; HoKifud fLFfr d Vi ij
fd;k x;k g
(M3)=M-b,(M)(2-5) )

BId vrxr KQV xim.M d fy, s=0 vkj Qe xim.M d fy, ;9 2 vkj dk,fQf’k,.V b,(M ) M =
350 75d ziefnskx;kg AM=35d fy, b,(M) eY; dk miskx futu eY; d effuV;Mk
d fy, Hh fd;k thuk g A

o LVkx e’ku LFkuh; eftuv;M MM, dk vrri unp crk, vullkj crk;k x5k g
MM =M -D(M™) (3)

MM=46173dfy, ,fifjdy djD’ku QDVj D(M ™ ) d i e fn;k x;k g A The value for
MM=46dfy, ikreY; M5 d vyi eY;kd fy, bLreky fd;k € Idrk g A

mi;Dr cny X, bDo’k.k dk mi;kx djr g, fnukd 02&11&2005 dk 18114156 ct mRilu 1e[k fkyk foLQV
d effuVv;V dk Ix.ku 28 d -1 e fd;k x;k g tcfd u, bDo’ku d bLreky d fcuk bl gy vk, bt
idkj d fkyk foLQkvu d fy, Ixf.kr vkdMk 42 g A
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2008 1028 2313 30.6 D

2704 | IE A D y L J v T io208

KGF BN Z

-193 15 17459

KGF  BHN

810 : 18 24578

KGF BH E

Event # 70 11 15 16 17 18 19

= I[;k 5.1 fnukd 28&10&2008 dk 23113130 dk vk;k tkdEi 1; Vil My = 6.4, LRku § fE;kjr,
f{k i kfdLrrku

00020 £ Loms.peakiz) 0002120 ai 18:05:26.799

0.0010
0.0000

-0.0010
-0.0015
0.0020

0.0010

-0.0010

{ABRRH BRI Lt RA S La® Lum e L A Lky (ALY WaLAN LLAA] EALLS LALLS WAL

-0.0020

0.0020

0.0010
0.0000

-0.0010

URd LN RAE LaN RN AR SRR RES 1)

-0.0020

18:05:23.904 18:05:39 904 18:05:55 004 18:06:11 904

fp= I[;k 5.2 LVx el’ku ,[DHykxkQ }jk fnukd 07&06&2008 1800 ct cYyj e vk, tkdEi dk vy [ku
Vil M, = 3.8
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6.U;efjdy ueu] miLdj.k vkj vuJo.k

fkykvk d vrxr [knkb dk; d fM&kou r;kj dju d fy, U;efjdy uveu ,d e[k 11@;k g A HxH vij
Irg d [knkb dk; d fy, nclo d fo’y'k.k vij vk d tMEkbu d fy, BkQVo;J vilkjr ISV wvij
dfivi;ve ,fye.V 1)fr;k dk mi;kx fd;k thrk g A o'k 2008&09 d nkjku U;efjdy ueuk fohkkx Fjk
U;efjdy fo’y'k.k] miLdj.k vkj vuJo.k I Icfkr vud ifj;keuk dk; Bilu fd, x, g A

6.1 #Vku o ryk iu fotyh ifjskeuk d vrxr ok foeyh % 1dy] MFIfWx d{k dk miLdj.K
vuJdo.k Vkj iKF vidWk ok fory'k A ifjzkeuk B[k ,u,e 0801 ifj;k€uk dk dk; ijk fd;k & pdk g
A

(Jhin] d- 1Adj] € M jkt] i, 1- oek vij it Ih uokuh )

HVku dh ryk 1u iu fceyh ifj;keuk d vrxr 1020 exkokV fctyh d mRiknu d fy, unh tokg ij ,d
fctyh mRiknu din dk fuek.k fd;k €k jogk g A bl ifj;ktuk d vrxr ,uvibvkj,e Fjk o' 2000 |
miLdj.k dk dk; fd;k &k jok g A bl ifj;ktuk d vrxr fctyh dk miiknu o'k 2006 I wkjHk gk pdk g A
gkygh e bl ifj;keuk dk Ipkyu dk nkf;Ro Md xhu 1koj dkjikj’ku fyfevM iMiehinlh, yh dk Bkik x;k
g A ,uvibvij,e Hjk fceyh %5 Idy vk MifIfYVx dfik d mildj.k d vkdMk d fo’y'.k d dk; dk
tjh jIk x;k g rifdd budh fLFgrk dk v/;;u v/;;u fd;k € 1d A [knkb dk; d fofklu pj.k d virxr
midj.k dh LFkiuk dk dk; fd;k x;k vkj bud el/;e 1 vuJdo.k dk dk; fd;k x;k A bud k;dykik dk
[knkb dk;dykikd d mijkr vkj 1pkyu d vijik d 1’pkr Ho gkgh j[k x;k A fp= B[k 61 d vrxr
e’ku dfk vkj MifRfYVx d{kk d vrxr LFkfir okLrfod mildj.kk d ID’ku dk n’k;k x5k g A

D-Lire C-Line B-Line
F—2.00————11.0000——

EL 5385

EL 1345

EL 525 [ X

EL 520 7

¢ E=SMPBX

EL 515 | -
K

D EEE Iscumented Bolt =8 EH%

E % PrismPoint EL 1335
EL 506 [© A X ABamdC

¥ AECamD

£ CamdE Legend

HF—  Eeflective Target

EL 4965 = Load Cell

— Multi Point Borehole

EL 4932
Extensometer

E EL 4023

EL 491
EZ73—— FPiezometer

EL 485

fp= I[;k 6.1 e’fhu d{k vij MifRfYVx dfik d vrxr miLdj.k d LRkuk dk n[k €k Idrk g A

e’ku d{k dh fLFkjrk dk vidyu cxy dh nhokjk d duotlUl] ckYVk 1j fkykvk d ykM vkj miLdfjr ckyVk
dh yEckb d vrxr ncko dk forj.k vkj Qyvj gho d v/;;uk d el/;e 1 fd;k x5k g A

ifj;ktuk d ipkyu dh vof/k d nkjku ;g n[k x;k fd vikdk’k jkd ckYVk d vrxr fLFghdj,k dh 1ofRr
dk n[k x;k g A b,y 525 d ikl vilLVhe vkj MimuLVhe nkuk d vrxr yiM lyk d jkd ckYVk e y%
ifjoru n[k x, g fte vikdi’krt MSHfIX 1oflr n[k x;h g A b,y 520 d ikl ipkyu d vijik d le;
Hkxtk d wkjMh 150 e yiM Byk e vioM ooffr n[k x;h g A fiNy ,d o'k d nkjku bu BHh LFkuk e
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fLFkghdj.k dh 1ofRr n[k x;h g A b,y 515 d ikl yiM By 110 Mi, I e ipkyu dh vof/k e 1164 Vu dh
of) n[k x;h g €k yxkrkj tkjh g A blh ,fyo’ku 1j nkuk gh nhokjk d vrxr vU; yiM Byk e fLFjrk dh
1ofRir n[kh x;h g A b,y 506 d ikl vkjMh 150 HkxHe vkj vigMi 110 Mh, 1 e ipky pj.k d nkjku vioM
1oflr n[kh x;h g A

mildr ckyV d vkdMk I Hh 1rk pyrk g fd jkd ckYVk d vrxr ncko d Lrj e dkb fo’k% ifjoru ugh
g A ipkyu vofk d nkjku cxy dh nhokjk d dlotll e 7&19 ,e,e dk ifjoru n[k x;k g A fiNy ,d
0% d nkjku diotll dh nj 001 I 002 ,e,e ifr fnu jgh g A b,y 525 d ikl vkjMh 65 e 366 ,e,e
Vvkj vijMh 110 e 335 ,e,e dy dlotlUl n[k x;k g A 1pkyu vofk d nkjku dN wvU; LFkuk e ekt x,
deotll e Hh dlotlUl dh ioffr di nj Beku =1 1 jgh g A b,y 525 d ikl e’fu dfk d dlotll dk
fp= I[;k 62 d vrxr n’l;k x;k g A

Convergence of the Side Walls of Machine Hall, Tala Hydroelectric Project, Bhutan

EL - 525
400
. 366.84
Excavation of Excavation Plost Excavation Period Operatjonal Stage
350 - | Main Benches of 347.48 __m-“lll‘_"m 335.49
EL 525 - EL Sump, o I -
- Trench & pmaih A 324.89 A A-DA A St DA DANAD
Bus Ducts
300
270.50
B-6-e0— }—e’%—e
s 256.71 N S —e-e-et
g 250
=
<
=
o 200 £
5 i RD 15
A ——
E N A Traget Covered|in Annex bulilding
7 o construction
S 150 I ] —=—RD 65
J ".ﬁ"“" e 135.30
——RD 110
100 /«4"‘
——RD 150
50 4
0 - T T T T T
N [se) [se) [se) < < < w w w o o o [y [y [y R R R (=)
(=3 (=3 =3 (=3 (=3 =3 =3 (3 =3 =3 (=3 (=3 =3 [—3 [—3 =3 =3 =3 =3 (=3
S S S S S S S S S S S S S S S S S S S S
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
Q N Q Q N Q Q N Q Q Q Q Q Q Q Q Q Q Q Q
g 2 &£ 8 5 &€ 8 8 &§ &8 8 8§ £ 8 & & &8 & = 8
-~ ¥ & = ¥ ® S & ® S & B & & B S &8 © & &
=) =) S — — — Q « S ) o =) — — — Q « Q Q =
Date

fp= I[;k 6.2 Db,y 525 d ikl e’fu d{k d cxy dh nhokjk e n[k x;k dlotll A

e’fu dfk d jkd ckYVk e QY;j tjh jogu d ckotn bl dfk dh fLFjrk tHkfor ugh gb g A njkjk dh
ejter d ckn nk 0% d nkjku fd, x, Hfrd v/;;uk I Hh bl ckr dh if'V gkrt g A b1 dfk dk vikpj.k
fLFrk dh wvkj vkx c< jok g vk ;9 [knkb vkj bld ckn dh vofk d nkjku vuekfur -i e gh g A vc
ble fLRjrk viu di 1oflr in[kkb n jgh g vkj ble le; d BkFk gkuoky MhQke’ku oh n[k & jg g A
Juvibvij,e Hjk e’fu dfk d vklikl d {i=k e ekb@kiflfed vuJo.k dk; vkj 3 Mh U;efjdy ueuk dk
mi;kx djr g, cd fo’y'k.k fd;k €k jok g rifd ncko dh ifjfLRdfr;k dk irk yxk;k €k 1d D;k fd fctyn
%) e[; dinh; FLV d Harj gh fLFkr g A

VIUIQkej dfk d vrxr LFkfir midj.kf cl MDV wkj wvU; LFkkuk e Hh fLFgrk viu dh 1ofir d Idr
fn[kb nr g A
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MIFREYVX d{lk d vrxr yiM Ty d dcyk vij itk elVjk dk nj d LRk ij yk;k x;k rifd mudk vuJo.k
ipkyu dh voffk d nkjku fd;k € Id A bld vkblikl d jkd ekl d vrxr ik okvj itj dh ioffr
vuekfur Lrj 1j oh joh g A ifp= I[;k 6-3

Piezometer Observations at Desilting Chamber I11

4.00 1370
| | —~—C3RD105LS
350 C3RD105RS
—-—
3.00 +— S
“g —— C3RD150RS 1350
5 250 +—
o0
2l C3RD203LS 1580
g : —— C3RD203RS :
% L50 77 _o Water Level 1330 E
A <
: 1.00 1320 2
A 0.50 & T~y
= kA, Ay 1310
0.00 7 bl T T T T T T
050 + 1300
-1.00 1290
- o o (a2} o oy < w w & T~ T~ -] -] (=) (=)
[—J [—J [—J [—J [—J [—J [—J [—J [—J [—J [—J [—J [—J [—J [—J [—J
(=} (=} [} (=} (=} (=} (=} (=} (=} (=} (=} (=} (=} (=} [} [}
T ¢ 9 ¢ 9 g9 g9 g9 g9 g9 g g g g g q
- o N o (—] < o w [g\] - - 2] o N o [—)
—} —} —} —} — [—J — < Date ™= —} [—J [} [—J —} (—} —
L O S S O P O
[o\] o [—) o [—] [o\] [—] [o\] o [—] — [—] [o\] [—] [o\] o
fp= B[k 6.3 tVku dh ryk Tu fceyh ifj;kuk d MifRfYVx d{k 3 d vrxr ikj 1ty dk v/;;u A
By B[k 6.1 ryk ifj;keuk d vrxr mildj.k dk LFku vkj mudh fLFkfr
Ekhu |kl mpv/ | VWEQkej | MifRFYVX It ,PVEVI | VvV lkh, 1 Ik, 1- dy oreku
midj .k dik in, 1 a1 dik Qv fupyk | ch,Qol | LRifir | disjr
dh dkfv ,e,0 b,y499 |  Dfk
IfwlrJwlr]wlr]wli]w|lr[w]l1i][w|[1[w]I1][WwW
oMY ,dj yiM 1y 142123 3(28[9f12]1|-|-]11]0 -1 - - 101 36
OiNY; fjc yiM Ty 124 f12f1tf12l4af19f15(3[1]e8]/o0o]e6]o]-1-1-7- 134 35
OIMCY; ik efVj 321301010 15] 8 [ 19| 11]- 1o - -T1wo]10 97 69
Leitch, Dl (eflufvd)  [21] 1 [ 3 o [13] o045l 090 [23]0 710 -7- 121 1
,eiibch, DI (;ki=d) 4613 -1 -JofJol|-]-T-7T-T21of-1-1-1-71-1-+- 57 3
miLdj.k ckyv sl -[-172141-1-1-1T-1-"1-1-1-"Tz211]-T7- 17 13
LVbu xkt 202 - -(210|-]-1-|-12/o0-|-1]-1-1]-1- 6 2
LVbu elVj (;k=d) - N -lisfo-1-1-1-1-7- 15 0
Lvbu elVj (byDVifud) | - -1 -1-1-1-1-1-1Telo|-1-T1T-1-1-1- 6 0
dy ViuVixV IDku [23] 7 [ 6 [0 [14] 0610 ]- 67lo|3lol4afo]-]- 179 7
fite ilb.V Blol-]-131o0o] - - 2o -1-Tef]o-7]- 24 0
dy 190 78 [ 39 [ 24 [103] 25 [156] 27 12] 1 {207 0 [ 9 [ o [19] 1 [10| 10| 754 166

VI I LA vij W2 dk;jr, VW olbefvx ok; j, MPBX: effufvd fjx e¥Vh ith.V ckj ,DIVUIK elVj

ryk ifj;ktuk d BH0 Hkxik LRkuk 1§ LRkfir midj.k d Bj dk Bkg.b B[k 6.1. d vrxr fnsk x;k g
tk fQygky dk;jr g A
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6.2 HVku dh ryk 1u fceyh ifjskruk d vrxr ckk d mildj.k 1 ikir vkdMk dk fo’y'k.k A 1fj;ktuk
I[;k ,u,e 0802 bl ifj;ktuk d dk; dk ijk fd;k €tk pdk g A
(Jhin] d- 1/Akdj] € M- gk ib- , B- oek vkj ih- Bh uokuh )

Md xiu ikoj dkjikj’k.k fyfeVM] HVku gk ryk ckk d LoklF; dk vuJo.k miLdj.k d ek/;e 1 fu;fer
in D ofd;k & jogk g A vkdMk ikir 1.yt Mgk vkdM ikir dj mud lefpr fo’y'k.k d fy,
Juvibvkj,e d Ikl Hek € jok g A 1htk efVik d vkdMk d vrxr ikj 1tj e dN cnyko n[lk x;k ifp=
B[k 640 vk tkb.V elVik 1 njkj dh pkMkb ekik x;k #fp= B[k 6-5% vuJdo.k dh vofk d nkjku BHk
midj.k e Dkek); vikpj.k n[kk x;k A Cykd 5 vkj 6 d cip e doy ,d tkb.V efVj e dN eklleh cnylo

nfk x, A

Piezometer observations at Block2 (P1 to P5)
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fp= I[;k 6.4 ryk iu fctyh ifj;ktuk d vrxr okx[k ckk d tykd I[;k2 e
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fp= DI[;k 6.5 ryk 1u fctyh ifj;ktuk d vrxr okx[k ck/k d Cykd
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6.3 ’keyk d , Itoh,u,y dh ukFkik >kdjh Tu fceyh ifj;ktuk d e’lu dk vkj MiflfYvx Idy 1 1ir
miLdj.k d vkdMk dk fo’y'k.k A ifj;ktuk B[;k ,u,e 0708 ifj;keuk dk; dk 1jk fd;k tk pdk g A
(Jdhin] € M+ jkt] d- Bkdj] ik, B- oek vkj ik B uokuh )

,1toh,u,y dh >kdjh 1u fceyn ifj;ktuk 11500 exkokvh d Hxtk foeyh % vkj MiflfYvx Idy d
midj.k dk fu;fer -1 1 vuJo.k fd;k €k jok g A bu Idyk d vrxr LRkfir fd, x, midj.k 1 ikr
vidMk d fo’y'k.k d dk; e ,uvibvkj,e dk Bg;kx tkir fd;k €k jgk g rifd ipkyu d le; budh
fLRgrk dk irk yx;k € Id A

fctyh % Idy vkj MiflfYvx dfik e LFkfir ,DIVURkelVjk vkj itk edVik d vkdMk dk fo’y'k.k fd;k
x;k riid bu Idyk d vklikl MElyle.V d iVu] njkjk d LRku vkj ;gk dh fkykvk e 1k okVj 1)
dk irk yxk;k € Id A fp= I[;k 66 d vrxr pEcj I[;k 2 d vrxr itk elVy v/;;uk dk n’kk;k x;k
g vkj fp= I[;k 67 d vrxr e’kiu dfk d vkjMh 60 d vrxr ,DEVURk etV v/;;uk dk n’kk;k x5k g A

Piezometers at Chamber -2 NJHEP
At EL 1446.5m
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fpo= I[;k 6.6 ,1toh,u,y di ,ut,pih, I 1fj;ktuk d MfEfYVx dfk 2 e iitkelV v/;;u A

Power House Complex; NJHPS
Location: Machine Hall, RD-160 DW, EL-1014 (MH-MPBX-160DW-EL1014)
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fp= I[;k 6.7 ,1toh,u,y di ,ut,pih, I ifj;ktuk d e’fu d{k
IvkgMh 160] b,y 10144 e ,eihch,DI v/;;u A
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bu midj.k 1 ikr vidWk d fo’yk.k 1 irk pyrk g fd bl ifj;ktuk d fdlh i LFbu e okVj itj d
,DIflo fcYMi ok ugh n[k x;k g A ipkyu vofk d nkju bu dfi e niokjk dk Iy le.V ux.; jok
el bu dfi o fLRGrk ok irk pyri g A

6.4 ViU In’k d uvVelkM fyQV bfjx’ku ifj;ktuk d f}r; pj.k d vrxr 1jx d vidkgk dk tMekbu A
ifj;keuk B[ ;k ,u,e 0701 ifj;ktuk dk; 1jk fd;k €k pdk g A
(Jhin] € M- jkt] d- Bkkdj vk ih- , 1- oek )

vilk in’k Bjdkj d uveikM fyQV bfjx’ku ifj;keuk d fprh; pj.k d vrxr vkdMk fuek.k 1k.kyh
LFkfir dh x;h g A bl 1.kyh d Hoxk midj.kk d virxr 14 496 ef x 186 eh  wkj 70 eh xgjkb dk iEi

gkml 2% 496 eh x 256 eh vkj 65 eh xgjkb dk 1€ 1y 3 2400 eh yEck 56 eh 0;kH ok gklB’k vkdkj dk
Ijx vk 45 fMxh dk.k vkj 100 e yEckb d riu <ykonkj "kQV Rftefyr g A

mi;Dr BHh fuek.kk d fy, [knkb dk; 1jijkxr tMiyx vkj foLQkVu dh 1)fr 1j fd;k x;k A bl v/;;u
dh ie[k ckrk dk fooj.k uhp crk, vulkj gt

o ViMjk dh vko’;drk d vkdyu d fy, i1Ei giml vij I€iy e ncko dk fo’y'k.k A
o IjHk d Hkx d fy, wikjk dk tMEkbu vkj [knkb dh 1)fr A

bl ifj;ktuk d vrxr 56 eh 0;kI vkj 2400 e yEckb dk ,d Bjx ektn g A bld vrxr riu QI g nk
b.VjerftM,V viMv I g vkj ,d ’i; fcin 1 g A viMV QI d vrxr oretu vi/ikjk dh i.kyh dh 1)fr e
dib Bel;k ugh joh g A fdir *iU; fcln e 1kVy 1 10 el vix c<u d 1’pkr jkd fLiyfVx vk jid
,E0%u thh Bel;k, mRilu gb A bBE bl QI dnh Bj{kk vkj dk; dh ixfr e ck/lk mRilu gb A ifj;kEuk
d vikdify;k Hjk Hpr fd;k x5k g f dbl QI e folQkvu d 1’pkr QI d vrxr Hkjh vioke d Bk
,E07ku dk n[kk x;k g A bIl efdx ler dib vU; dk;dyki ugh fd;k & 1k jgk g A

U;efjdy ueuk d ifj.kek vij dk;LRy d V;yk d fo’y'k.k d vi/kj 1j futufyf[kr I>fo fn, x, g !

o 1f1 giml vij Itly d vrxr 3 eh yEckb] 25 ,e,e 0;kI d jkd ckYV 10 ef d vrjky 1j LFkfir
fd, €tk Idr g A

e jkd yvMt dk eter fd, thu d 1’pkr fd, x, fo’y".k 1 1E1 gm0l e fu;f=r MiQke’kuk dk irk
pyrk g A vri @u che dkye d dini; fiYyj ijkd yMt: e jkd ckYV gkjkbtu 1 vix vkj dBij
fkyk d Hkx e ,dfjx fd, tk Idr g A

o fMtkou dV Lyki dk viukr g, vikp puy d fofflu Lyki BD’kuk dk fo’y'k.k fd;k x;k A bue fLFkj
ifjflFkfr dk 1rk pyrk g A fdir bu <ykok d Qke’ku nkjku jkd ekl dk gb {kr dk /;ku e j[kr g,
dk;LFky db ifjflFkfr d vulky Likv ckfYVx d Bkk 100 eh ekvkb d “Kv@ivk dk mi;kx fd;k &%
Idrig A

6.5 ykgkjhukx ikyk vkj rikou&fo’.kx< iu fceyh ifj;keuk]l ,uvhinl] uk;Mk d Hce dfke dk riu vk ken
U;efjdy ueukdj.k A ifj;keuk T[;k ,u,e 0704 ifj;ktuk d dk; e ixfr gk jgh g A
(Jhin] ©- Mr jk&] d- BMdj] i, 1- oek vkj ib- B uokuh )

Juvinh fyfeVM Mgk mRrjk[k.M fgeky; e HixnjFk vij vydulnk ufn;k i @7k ykgkjhukx ikyk iu
fctyn ifj;ktuk 1600 exkokVi vkj rikou fo".kx< ifj;ktuk 1520 exkokVi dk fuek.k fd;k €k jgk g A bu
ifj;keukvk d iek Hxte dfk d fy, riu viskeh Usefjdy uveuk dk ,d If{ir fooj.k 1iLrr
fd;k x;kg A

6.5.1 yigkjhukx tkyk d MifRfYVx dfkk dk riu vk;ket tMEDfIVU; ve ueuk dh r;kjh A
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bl ifj;ktuk d riu MifRfYVx d{k 35 ,e,e d jkd fiYyj] &k 180 1 430 e dh foftlu xgjkb;k e fLFkr
gl Yk ,d nlj 1 vyx g, g ftudh [knkb €fufl 1 vij tkb.VM c;kvkoV tfufll fkykvk d virxr dh
Ttk joh g A bu MifRfYVk dk ueu 3 Mib Wt €k ,d rhu vk;keh dfiVi;ve diM g] gk rikj fd;k x5k g A
ncko d fo’y'%.k 1 irk pyrk g fd vidgk dh LRkiuk d i’pkr dy fMLlyle.V e 4 1 9 1fr’kr dh def
vib g A vi/kdre dEiflo ncko e Hh deh vkb g vkj ;9 27 1 87 ,eih, dh Dhek e jgh g A Vi 1.Kkyh
dh LFkiuk d ckn Bk dh foftkiu igywvk ;Fk fiYyj] gkij] fRYV Qyfkx Bjx vkj d{k d e/; fiYyj e
i Bk n[kk x;k g A fp= B[;k 68 d virxr vk dh LFkiuk d ckn vkjMh 25 et d 1kl tMElyle.V
d iVu dk n’k;k x5k g A

Three Dimensional Discontinuum Analaysis of Desilting Complex, Lohari Nagpala, NTPC : Displacement Vectors at RD 25, with supports
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Il o] 1 T % L T Cross section plot:
] N I ] g ' 23-Mar—08 10:11
' 1

geometric scale

L 1 1 1 1 I
0 SE+01

vector scale

L 1 1
0 2E-01

dip= 90.00 above
dd = 180.00
center 1.250E+02
2.139E8+03
7.500E+01
cut-pl. 0.000E+00
maq = 6.00

g _
cycle 9312

Color by Disp mag.
interval = 7.500E-03
min max
3.750E-02 4.500E-02
3.000E-02 3.750E-02
2.250E-02 3.000E-02
1.500E-02 2.250E-02
7.500E-03 1.500E-02
0.000E+00 7.500E-03
Max Displacement =

Numerical Modelling Division
National Institute of Rock Mechanics, KGF 563117]

fp= I[;k 6.8 VKK di LFkiuk d ckn vijMi 25 e d kIl fMBlyle.V dk iVu A

6.5.2 rikou fo".kx< fceyh % Idy d fy, riu vk;keh MEAfUVU; ve ueu dh r;kjh A

fceyh % Idy d riu vk;keh U;efjdy ueu dk fo’y'k.k tMIAfVU;ve riu vk;ket dkM] 3 MibEh dk
mi;kx djr g, fd;k x;k A oiLrfod tkb.V 1V detkj thu vkj f’k;J thu dk ueu d vrxr lIftefyr
fd;k x;k A fceyh %) d ueu dk fp= I[;k 69 d vrxr n’k;k x;k g A

d{k dh nhokjk d vrxr f’k;j thu d vkbikl vigh 60 B vkgMh 100 eh e mPprj Lrj ij tMElyle.V dk
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MiQke’ku vikd jgk vilLVhe vkj MkmuLVhe nkuk dh nhokjk d vrxr le; jgr i;kr fuokjd mik; fd,
thu dk B>k fnk x;k g A cl MDV&2 Ha blh tku d virxr vikrk g vkj bldk itko [knkb d nkjku n[k
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fp= 1[;k 610 d vrxr e’fu gy d{k d MEllyle.V d 1Vu ij f’k;j thu d iHko dk n’kk;k x;k g A
bl ifj;ktuk d vix d dk; dykik e ixfr gk jgh g A

3DEC _DP4.10

©2007 Itasca Consulting Group, Inc
Step O
25-05-200912:12:35

Block

_jwvm Colorby: Region T

| e
26

1z (W




kf'kd ifronu 2008-09

fp= 1[;k 6.9 rikou fo".kx< ifj;ktuk d fceyh %j dk rhu vk;keh ueuk A

3DEC 4.10
G007 hasca Consulting Group, Inc.
Step 6000
21-04-2009 06:53:47

Block
Flane: on
Colorby: Material
2

4
1

Displacement vectors
Plane: on
Maxirmurn: 0.383433
Scale: 20

0.0000E+00
2.5000E-02
5.0000E-02
7.5000E-02
1.0000E-01
1.2500E-01
1.5000E-01
1.7500E-01
2.0000E-01
2. 2500E-01
2.5000E-01
2.7500E-01
3.0000E-01
3.2500E-01
3.5000E-01
I 3.7500E-01
3.8343E-01

Stress
Plane: on
Scale: 8.53528e-07
ColorByMinirmum Prin

-2.3351E+7
-2.2000E+07
-2.0000E+07
-1.8000E+07
-1.6000E+07
-1.4000E+07
-1.2000E+07
-1.0000E+D7
-8.0000E+J6
-6.0000E+J6

-

fp= I[;k 6.10 fceyh % d MElyle.V 1Vu 1j fk;j thu dk iHko A
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fLRgrk fo’y'k.k iMIdfVU; vel 1ff;ktuk B[k ,u,e 0706 ifj;ktuk d dk; e ixfr gk joh g A
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(Jdnin] € M- jke] d- Hkdj] i, B- oek vkj 1b- B uokuh )

Vh, pMhllh dh dkV’oj 1u feceyh iff;keuk 1400 exkokVh dk fuek.k mRrjk[k.M dh HkxhjFkh unh 1) fd;k €k
jok g A bl vgjh fceyh Idy d dk;pkyu e Bfo/kk iklr gk Bdxh € mRrjh fxM dk ,d ie[k ihfdx
din g A

bl ifj;ktuk d vrxr fd, & jg v/;;u dk; dke[; mnn’; 3 Miblh dk mi;kx djr g, MIdfVU;ve
i1)fr ij b,y 532 1 b,y 780 ef ipuy 80 ;/,1 1 660 en M/, 1% d chp nkfgu fdukj d dV <ykok dh
fLFgrk dk eY;kdu djuk g A vkjHk e ;MibIh d Bk fd, x, 2 vk;keh ueuk d v/;;u | ;g I>ko fn;k
X;k Fk fd bl ueu d vrxr ck, fdukj vkj ckk rRk Bc) fuek.k dk Ho Iftefyr fd;k thuk pkfg, A
bld fy, Vi,pMilh Hjk Hkjrh; HoKkfud Bofk.k r;k fd, x, okrfod HoKkud ID’ku miyC/k
djk, x, A

;MibIh dk mi;kx djr g, vud ID’kuk e nk vk;keh U;efjdy ueuk dk fo’y'k.k fd;k x;k A ;Mo ok
mi;kx djr g, d{k d uveu r;k dju d fy, b,y 530 1 b,y 780 d chp fofflu ED’kuk e dV <ykok
dk doj djuoky Viilol ID’kuk dk p;u fd;k x;k A bld fy, <ykok dn okLrfod ft;keVh d Bk ,d
ueuk r;kj fd;k x;k A <yko d okLrfod ikQkby dk ueu dh ckgjh Ihek d -1 e fy;k x;k vkj bl ueu
ij oreku bu&lhV ncko dh ifjfLRkfr;k d vrxr xfovh ykiMx fd;k x;k A LFkfir vk 1.kyh dk Hh ueu
d vrxr Itefyr fd;k x;k A

bYM thu dh Dhek vkj fk;j d mPp ncko dk /;ku e j[kr g, dcy ckYVk di LFkiuk vko’;d ekuh x;h
g A dcy ckYVk dn yEckb vkj mud vrjky dk fu/ikj.k eiMy ju d ek/;e I fd;k x;k g rifd viflVee
vidkjk dh ikflr gk Bd A ikir ifj.kkek 1 irk pyrk g fd 70 Vu %70 Vu d fy, ih&VUkk fd;k x5k wij
120 Vu dh vfYVeV {kerk: {kerk d d dcy ckYV ftudh yEcko 25 eh g dk 8 eh d vrjky 1j LFkfir fd;k
X;k A bED vidkgk dh Befpr 0;oLFk vkj nikdkfyd fLRGrk ikir gk Bdxh A

dcy ckyVk ilkj.k B[ ;k 6-2h d LFRkuk dk irk ghfjek.Vy MLy Re.V dk.VI vkj Vulhly ncko vkj 20 1
de oky HBj{kk dk.Vjk d ek/;e T yxk;k x;k A fdir] ;g I>ko fn;k x;k fd dcy ckyVk dh okLrfod
yickb dk fu.k; mudh LRkiuk d Be; dk;LFky d vitk; rk Hjk tMfyx d nkjku mRilu okLrfod HfoKku d
Vi 1j fd;k € Idrk g rifd fkyk d vrxr mfpr ,dfjx Huf’pr gk Id A

Ikj .k 6.2 fofklu ID’kuk d vrxr dcy diYVk d fy, iLrkfor LFku A

LFkku (i k foukjk nkfguk fdukjk
b,y Y

ck/k dk 575m — 640 at 8m Vrijky 575 e — 640 at 8 eh vrjky Vij

D00l 640 eh vkj 675d cip 2 drijk e

30 M/, 1 575m — 625 at 8m Vvrjky 575 el —625 at 8 eh vrjky
650 eh vij 665 el d cip 2 drijk e

50 M/, 1 589 — 653m at 8m vrjky 591 -637 eh at 8m Vrjky
667 — 677 eh d chp 2 drijk e

90 Mn/, 1 570 — 592m at 8m Vvrjky 564 -585 eh at 8m vrijky

120 M/, 1 | 598 — 635m at 8m vrjky 585—679 eh at 8m vrjky

150 M/, 1 | dey chYV vio’ ;d ugh b,y 611 el and b,y 613 e

30 ;/,1 b,y 572 vkj b,y 579m b,y 604 -618 eh

6.7 Ljnkj Njloj ifjzkeul] xtjkr d Wk fetyikj dik d vrxr MQie’tu dk vudo.k A ifj;keuk
I[;k,u,e 0707 ifj sktuk dk; ijk fd;k € pdk g A
(Jhin] - M- jke] d- DAdj) it , - oek VAj il Ih uokuh )

JKVh; Pkyk ski=dh TLFku 41



Wf'kd ifronu 2008-09

Lkjnkj Djkoj ifj;ktuk d Hctlk fotyidj Idy d vrxr 23 eh pkM 57 en Apk vij 210 el yEckb dk
fotyh %j Iftefyr g A tyl’k; 1 fctyh %) dk thun ytu d fy, 6 1) "KkQV ektn g ftu dk 0;k1 9
ef] 6 MV V;c ftudh pkMko 16 eh vkdkj Mcy M d -1 e cuk gvk g A bud el/;e I ikuh dyD’ku 1y
y tk thrk g A Mimu LVie vkj d vrxr riu Mi vkdkj d cll xyjh ektn g ftu dh piMib 12 eh vij
Aplb 75 el g Hjk cl KQV tiM x, g A bud vinj dN ,d nlj dk tiMuoky virfjd 1jx ektn g
tk fetyh % d lefi g A

,uvibvikj,e Hjk oreku ,evkj,eihch,DI teXufvd fjx eYVh ikb.V ckjgky ,DIVURkelVjh vkj dy LV’ku
VixV dk mi;kx djr g, foeynkj dfk d MIlyle.V 1Vu dk vuJdo.k vkj fo’y'.k fd;k x;k A bl
v/;;ud vrxr il, x, ie[k ckrk dk fooj.k unp crk, vulkj g ¢

o cl MDV xyjh Hjk e’ku dfk d cxy dh niokj 7 vkj 10 eh dh xgjkb d cip e ekik x;k vfkdre
Milyle.V ux.; jok g A

o cl xyjhd vkbikl 7 vkj 9 eh dh xgjkb d chp e tMLKly le.V dh ioffr e fLFkjrk fn[kkb nri g A

e Vv/;;ud vrxr ektn cl xyfj;k e ekik x;k nokj d tMElyle.V e fLFjrk dh 1oflr n[kh x;h g A

e b,y 0 vk b,y 175 d MmuLVie vkj vilLVhe nkuk d vrxr eki x, niokj d ee.V fLRjrk dh 10fRr
dk n’kkr g A

o dkye wvij cle d vrxr eki x, MIlyle.V 3&4 ,e,e d cip e g vkj o fLRjrk dh 1oflr dk n’kkr
gA
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7.f7kyk foLQkVU k) [knkb wAik; k=clh

Lrg vkj HoxH dh [knkb;k d nkjku mRilu gkuokyh pukfr;k d lekku d fy, wvij [kuu vikj iu fceyh
ifj;ktukvk d folQkvuk d fMtkbu iekik dk ifji.k cuku] HkidEiu] ,vj vkojitj vk yikb jkd dk
fu;f=r dju dh VR;r vio’;drk g A 0% 2008&09 d nkjku fkyk foLQkVu vkj [knkb foHkkx Jjk foftkiu
mpkxk gk ak;ker Dr ifj;keuk dk; iy fd, x, vkj viB 1fj;ktuk dk;k e ixfr gk jgh g A

7.1 f’kofxjh , Ik, V] ik.Moijk elj d No ukcj 80/okb d vrxr Dok;jh d foLQkvVu d nkjku mRilu
gkuoky HkidEiu wvkj vkj ,vj vkojity dk v/;;u A ifj;keuk B[k vkjeh 0803 ifj;ktuk dk; 1jk fd;k
th pdk g A

(,- Vkb- FkjhjkE] vkj- ckyplnj vkj ,p- ,1- odV’k )

ell flofxjh , IR, VE Hjk dukvd jkT; d e.M;k fty d oMMkjgYyh uked xko d fudV ,d xukbV
Dok; jh dk Bpkyu fd;k thrk g A bl Dok;jh d vrxr ftMyx vkj foLQkVu 1)fr }jk 1RFkj dh [knko dh
tkrh g vkj bl Dok;jh dk mRiknu 500 Vu ifr fnu g A vxLr] 2008 d nkjku ,uvkbvikj,e Hjk oKkfud
Dfr 1j ,d v/;;u dk; fd;k x;k rifd bl Dok;jh d vrxr fu;fer zi 1 fd, tkuoky foLQu d
dk; dykik 1 mRilu gkuoky HidEiu wvkj ,vj viojitj d Lrj dk vidyu fd;k €k Id A

bl Dok;jh d dk;LFky d v/;;u d nkjku Ni BflekxkQk] felg 20 1 1040 eh dh njh 1 LRkfir fd;k x;k
g] dk mi;kx djr g, viB foLQkVuk dk vuJdo.k fd;k x;k A 1dEiu dk Lrj 0-3 feeh ifr 1d.M d futu
Lrj 1j vkj ,vj viojitj WvR;r lehi d xko oMMkjgYyh &k Dlk; jh LFku 1 1200 eh dh njh 1 fLFkr g] e
133 Mnch jgk g A

dk;LFky d vidMk dk fo’y'k.k fd;k x;k vk dk;LFky B Dcfkr fof’k'V ifMDVKj bDo’kuk dk irk yxk;k
Xk rkfd HadEiu vikj ,vj viojit) dk vidyu fd;k € Id A oMMkjgYyh xko d fuek.kk vkj ml xko d
fuokfl;k d 1’k; dk /;ku e j[kr g, [ku Bj{k egk fun’kky; Hjk bl ikr d fy, 5 feeh ifr Id.M dk
tkidEiu dk ,d Londk; Lrj ekuk x;k g A

7.2 cxyj eVk jy dijikj’ku fyfeVM hch,evijIh,yt d fy, ,d odfYid LFku 1j ijhfk.k d nkj 1j fd,
X, foLQkVu d nkjku HkidEiu vkj ,vj viojity dk v/;;u A ifj;keuk B[k vkjch 0804 v ifj;ktuk
d dk; dk 1jk fd;k € pdk g A

(,p- ,1-odV’{] ,- vib- FjIjkt vkj vkj- ckyplnj )

th,evkjIh,y d fy, bl ILFku Hjk mld ,d odfYid LFku ij foLQkVu dk vuJdo.k fd;k x;k rid
foLQkVu I mRilu gkuoky WHHK; HidEiu wvkj ,vj viojitj d Lrj dk vidyu fd;k € Id A bl
okLrfod dk;LFkyk ij fd, thuoky foLQkVuk I fofflu nfj;k 1j mRilu gkuoky HidEiu vkj ,vj viojitj
dk vkidyu fd;k €k Idrk g A

foftklu LFkuk 1j 5 eh 1 60 eh di njh 1j LFkfir nl BflekxkQk dk mi;kx djr g, riu foLQkVuk dk
vuJo.k fd;k x;k A v/;;uk 1 ikir vidMk d fo’y'k.k d vk ij 10 feeh ifr Id.M dk Loidk;
tkidEiu dk Lrj ekuk x;k g A tkr ifj.kkek B bl ckr dk Idr fdyrk g fd foLQkvVu d okLrfod LFku 1
20 e d 0;kBWk ij HidEiu d Lrj dk 10 feet ifr Id.M d Lrj 1j fu;f=r fd;k tk Idrk g A ifpr
B[k 7-1%

ekik x;k ,vjitj Loidk; Lrj I vikd gku d ckotn olLrfod foLQkVu dk;dykik d nkjku mfpr rdubdk
dk mi;kx djr g, ,vj viojity dk fu;f=r fd;k € Idrk g A bl Hh igyvk 1j fopkj djr g, fu;f=r
foLQkVu T.kyh dk I>ko fnsk x5k g vkj bl ch,evkjlh,y dk H fufonk vitky[k d rkj ij Defir fd;k
X;kgA
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Distance from the blast, m
fpo= I[;k 7.1 ch,evkjin,y d ,d odfYid LFku 1j fn;k x;k ind 1vVdy xfr vij njh dk I>ko A

7.3. dukvd jkT; d ukjk;.kij e dehe,u,y] ,uvkjchllh ifj;ktuk d vrxr jibuQiM d@iVv vDoiMDV 1j
,pth,e,y Hjk mvvh e fd, tkuoky [kyh [knkuk d foLQkvVuk d iHko d vkdyu d fy, HidEiu v/;;u
A ifjskeuk B[k vkjen 0801 v ifj;ktuk dk; dk ijk fd;k €k pdkg A

(VkJ- ckypinj] ,p- , I- odV’k vkj ,- vib- Fj Rkt )

dukvd jkT; d ukjk; .kij jkbV cd duky d 9, fMILVC;Vjh d ,d Hkx d -1 e jibUQKM d@hV ivkj- Bk
vDoMDV dk iLrko fd;k x;k A ;g vDoIMDV gVVh xkYM ekbUl fyfeVM 4, ptth, e,y dh mVWh [kyh [knku
dh Ihek d cxy e ,d futh Hfe 1 gkdj xtjri g A bl dEluh Hjk tfo"; e HxH [kuu dk;dyki fd,
thu dk ilrko fd;k x;k g feld vrxr Mi gky folQkVu 1)fr dk bLreky fd;k tk,xk A [knku d
foLQkVuk I vDolMDV dk {kfir 1gp Idu dh wvi’kdk dk n[kr g, ,pth,e,y d ikikdikfj;k u dcht,u,y
I vujik fd;k fd og ,uvibvkj,e d ek/;e I bl LRku ij tkidEiu 1 Rcfhr v/;;u dk; djok, A

Juvibvkj,e Hgk bl ifj;ktuk d dk;LFky 1 nk nkj fd, x, vkj Ni foLQVuk dk vuJdo.k fd;k x;k
rifd bul mRilu gku oky HkidEiu vkj ,vj viojitj dk vkidyu fd;k € Id A bl dk; d fy, ilrfor
vDoMDV d Behi nk foftkiu LFkuk i nk BflekxkQ LFkfir fd, x, A bue 1 ,d BflekxkQ dk ge’k
iLrifor vDonMDV d Befi gh [k x;k A

bl v/;;u I ikir tkidEiu vkj ,vj viojity d vikdMk dk fo’y'k.k fd;k x;k vkj budk fjx’ku fd;k x;k
rifd dk;LFky d fy, fof’k'v 1fMDVkj bDo’kuk dk irk yxk;k €k 1d A [nku vkj vDohMDV d cip dh njh
yxHx 900 eh g vkj iLrkfor vDolMDV d vkl vitkyf[kr vikdre ihd 1kvVdy xfr 1.32 feeh ifr 1d.M
Jgh A bu foLQkVuk T vftkyf[kr QiDoUlnl 20 ,p €M d vi/kd jg g A

iLrifor vi-1h vDoiMDV dh Bj{kk dk /;ku e j[kr g, 50 feeh ifr 1d>M dk ,d Bjf{kr HidEiu dhi Bhek
vkj vilkdre pkt ifr My 600 fd- xk dk B>ko fn;k x;k g feldk vuikyu bl [kyh [knku Fjk fQygky
fd;k € jok g A v/;;ud i’pkr ;g B>k Hh fnsk x;k g fd vikdre pkt ifr My dk vkj Hh de fd;k
thuk pifg, D;kfid foLQkVu d dk;dyki vDoiMDV dh vkj vkx c< jgh g A

7.4. ViU in’k JkT; d i1oh xknkojh fEy e by’oje {k= e by:z ckk 1j 500 eh dh njh 1j fd, & jg
Dok; jh dk;dykik I mRilu gkuoky HidEiu vkj ,vj viojitj dk v/;;u A iff;ktuk B[k vijch 0802
bl ifj;keuk dk; dk ijk fd;k € pdk g A

(,p- ,1- odV’k| ,- vib- Fj Bk vkj vikj- ckyplnj )
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Vil in’k d 1oh xknkojh fEy e by’oje uked ,d xko e jiM eVy d fy, Dok;jh dk;dyki fd, thu gr
[Ku wvkj HfoKku fotkkx gk dN 1VV tkjh fd, x, g A by : tyk’k d fuek.k d i’pkr fhpkb forkkx Fjk
;0 VKkdk trib x;h g fd gk d foLQkvVuk I tyk’k; 1j ifrdy vIlj iM Idrk g A bl fy, bu
Dok;fj;k d vrxr fd, thuoky foLQkvu d dk;dykik 1j vkifir dh x;h g A bl lel;k d lelku d
fy, IOMCY; ahvkg, B 1.k gk v/;;u dk; djk, tu d clotn Dok;jh dk;k d fy, tkjh fd, x, 1VV jnn
dj fn, x, A bl iHkfor ikV;k u VH;konu iLrr fd;k g fd Dok;jh dk;dykik dk inn fd, tiu 1
LFkkuh; Jfedk dh jken&jkvh Bekir gk tk,x1 A

mi;Dr ckrk ij fopkj djr g, vilk in’k Bjdkj Hjk ,d pkj InL;h; Rfefr dk xBu fd;k x;k rifd bl
ekey e by’oje ckhk dh Bj{lk vkj Dok;jh dk;dykik dk foLrr v/;;u fd;k €k, A bl Ifefr d ,d
InL; d -i e ,uvibvij,e d oKkfud Mk ,p- ,1- odV’k u Rfefr d vU; InL;k d Dk bl dk;LFky
dk nkjk fd;k A bl Bfefr u viu v/;;u d i’pkr IIMY;ihvky, 1 d I>kok dk gh vuikyu dju dh
fIQky’k iLrr dh A fefr u dgk fd by’oje e Dok;jh dk;dykik dk tyk’k; 1 500 eh dh njh 1j kjh
JIk €k, A bld vylol bl Ifefr dk fopkj Fik fd dk;LFky 1 vkj vikd vidMk di ikflr d fy, by’oje
e ckk 1 500 ef dh njh 1j fd, tkuoky Dok;jh d foLQkVuk dk v/;;u dk; ,uvkovkj,e gk djk;k
th, A

rnullkj] ,uvibvij,e Hjk tykb] 2008 d nkjku bl LFku 1j v/;;u dk;dykr fd, x, A lfp= B[k 72
bu v/;;uk I ark pyrk g fd €yk’k; 1 200 eh dh njh 1j vitkyf[kr id ikivdy xfr ,VU;bx Lrj ij
05 ,e,e ifr Id.M I de jgk g A by: tyk’k; d e[k fuek.k dk /;ku e j[kr g, [ku Bj{k egk
fun’fky; Fjk KidEiu dk 2 ,e,e ifr 1d.M d Lotdk; Lrj 1j j[k thu dk I>ko fnsk x5k g A by’oje
d Dk;kjh d;dykik dk feVh d clk / €yk’k; vifn fuek.kk 1 500 eh dh njh 1j ifjMifer fd;k &, A
v/;;u d nkjku fd, x, Dok;jh d foLQkVuk dk Bek); rkj ij €kjh j[k € Idrk g A foLQVu dk; dykik
ij mBkb x;h vk’kdkvk dk /;ku e j[kr g, vikdre pkt ifr My vikj ifr pkt dk 065 fd-xk d Lrj ij
JIk tu dk I>ko fnsk x5k g A

fp= B[k 7.2 ViU in’k d by = cvk d Nefi WidEiu vij ,vj viojitj dk vudo.k A
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7.5. eMy; d fYyix fey e ,e,y,pbih ifj;k€uk d vrxr fkykvk d mR[kuu d fy, fu;f=r foLQVu
d 1Vu dk tMtkbu vkj virfjDr 42 exiokV ifj;ktuk d fy, HkidEiu dk vuJo.kA ifj;ktuk B[k vkjch
0703 bl ifj;ktuk dk; dk 1jk fd;k € pdk g A

(,p- . 1- odV’k| vij- ckyplnj vkj ,- vib- Fjljkt )

edy; JKT; fctyh ciM dh ekblVM yLdk tu fceyh ifj;kuk d pj.k 1 412 x 42 exkokVh dk fuek.k dk;
eMy; d tufV;k 1gM i fd;k € jok g A bl ifj;ktuk d virxr d@ividj.k Vckbu d Hkxk dk , jD’ku
vkfn dk;dykik e ixfr gk jogh g A eMky; d jkT; fctyh cM Hjk nlj ;fuv 1 12 eh dh njh ij ,d
rilj virfjDr ;fuv d fuek.k dk iLrko fd;k x;k A bIR Icf/kr ,jD’ku dk; Beklr gku & jok g A bld
leniort fuek.kk d vrxr giMfux d@V wvij vi; d@iv d fuek.k Itefyr g A ifp= D[k 7-3t eXy;
JkT; fctyh ckMu u ,uvkovkj,e T fkykvk dh [knkb d fy, fu;f=r foLQkvu d Mtkbu dk I>ko nu dk
vujkk fd;k g rifd foLQkvVu d dk;dykik | oreku fuek.kk dk fd I Hh 1dkj db {ifr 1 cpk;k €k Id A

fp= I[;k 7.3 oreeku Vckbu ;fuVv 1 vkj 2 d Behi ilrkfor Vckbu ;fuv 3 e foLQkVu d dk;dyki A

bl dk;LFy 1j dk;LRy 1 Ncfhr v/;;u dk; vDrcj] 2008 d nkjku fd, x, A ikp fu;f=r foLQkVu
dk; fd, x, vij bul mRilu HidEiuk dk vuJdo.k fd;k x;k A foLQkVu {k= d vrxr Qykb jkd dk
fu;f=r dju d fy, dk; {k= dk mfpr eQfyx fd;k x;k A dk;LFy d fy, fof’k'V 1fMDVkj bDo’ku r;kj
dju d fy, pkng IVK I idEiu d jhfMx ikir fd, x, A

[knkb LFky d vkBikl HidEiu dh QiDoUlh 8 ,p €M I vikd jgh g A fofklu nfj;k d fy, vikdre pkt
ifr My dk Ix.ku HidEiu d fy, Lohdk; 40 ,e,e ifr Id.M d Lrj dk /;ku e j[kr g, fd;k x;k A
v/;;u d vidky 1 ;9 I>ko fnsk x;k g fd dfLbvx d i’pkr 30 eh I de njh 1j 72 %.V I de le; e
dkb Hh foLQkVu dk; dyki ugh fd;k &k, vkj HkidEiu d Lrj dk ,fex d@iv d ikl 40 ,e,e ifr 1d.M
d Lrj ij fu;f=r fd;k &, A

fVouMvl iMkmu gky fMy 400 ,e,l wvij Vdytbu My 25 ,e, 1% €l fofflu bfuf’k,’ku 1.Kkfy;k ;k
byfovd My fMVkuVE WKV fMy/yikx My vof/k;k d fy,b d fy, mfpr foLQkvu d fMtkbuk dk I>ko
fnsk x;kg A

7.6. Vgjh 1u fctyh ifj;ktuk d 1EIM H.Mkj.k 1;= d iLrkfor [knkb;k I mRilu gkuoky HidEiuk 1
orelu tu fctyh I;= ij iMuoky foLQkVu d iHko dk v/;;u A ifj;keuk B[k vkjch 0807 bl
ifj;ktuk dk; dk ijk fd;k €k pdk g A

(,p- ,1-0odV’{] ,- vib- FjIjkt vkj vkj- ckyplnj )
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Vgjh 1u fctyn fodkl fuxe ivh, pMiltE gk 1000 %4 x 250 exkokVh exkokV fctyn % ;= [kyk €k jok
g A pfd oreku fuek.k vkj midj.k iLrkfor REiM H.Mkj.k 1;=d Reni fLFkr g] bl ifj;k€uk d iHkxh
bu fuek.kk d Behi Hxik dff] Bjx wvkj 1EiM H.Mkg.k B;= d “KQVk di [nkb d fy, Hfo'; e fd,
thuoky foLQkVuk d iHko d v/;;u fd, thku dk fu.k; fd;k x;k A bl ifj;ktuk d vrxr fufer fd,
thuoky fuek.k VR;r iefkrkd g A

bl ifj;keuk d foLQkVu dk;dyki 1.k Lrj 1j wkjtk gku 1j fyd viMV 8 vkj 9 d vrxr foLQkVuk dk
mipr Ipkyu dju d Bk bud dkj.k mRilu gkuoky idEiuk dk vuJo.k fd;k x;k A fjx’ku fo’y'%.k d
fy, iUng IV midj.kk 1 tkir vkdMk dk mi;kx fd;k x;k vkj bud vidkgk ark yxk;k x;k 1fMDVKj
bDo’ku 95 ifr’kr viRefo’okl d Lrj i jok A bldk miskx Kkr nfj;k d fy, Bjffir vikdre pkt ifr
My dh x.kuk d fy, fd;k x;k A

bl ifj;ktuk d vklikl eken ukxfyd fuek.kk dk /;ku e jlkr g, [Ku Bj{ik fun’iky; Fgk fRQK’K fd,
X, Dj{k d Lotdk; Lrj 10 ,e,e ifr Bd.M dk I>ko fnjk x;k A foflklu nfj;k d fy, Bjf{kr vikdre
pkt 1fr My dk mfpr vidyu fd;k x;k A 50 el vkj bl 1 vikd njh d fy, fRQk}’k fd;k x;k vi/kdre
pkt 1fr My 23 fd- xk g A bld vyiok] orefu fuek.kk 1 100 eh dh njh 1j fd, thuoky foLQkVuk 1
mRilu gkuoky 1dEiuk dk vuJo.k fd, tku dk I>ko Hh fn;k x;k g A bl ifj;ktuk d vrxr fd, X,
v/;;uk d vl 1y ;g fu'd' fudkyk x;k fd oretu fuek.k 1 30 eh dh njh rd dib foLQkvVu d
dk;dyki ugh fd, €,x A vri bu LRkuk 1 [knkb dk; d fy, vi; 1)fr;k dk irk yxk;k €uk vio’;d
gaA

7.7. dukvd jiT; e e.M;k fty d ik.Moijk d , B-Vi-eh LVku @7k Jhjk fd, tkuoky foLQkvuk T mRilu
gkuoky HidEiu wvkj ,vj vkojity dk v/;;u A ifj;keuk B[k vkjeh 0810 bl ifj;keuk dk; dk 1jk
fd;k thk pdk g A

(VKJ- ckyplnj] € xkihukF] ,p- , I- odV’k vkj ,- vkb- Fij Ikt )

dutvd jkT; d e.M;k fey d ik.Moijk rkyd d fpdkjyn gilyh d vrx , I-veen- Lvku @°k1 Hjk ,d
XukbV Dok; jh dk Bpkyu fd;k tkrk g A f@".k jkek Bkxj ck/k bl Dok;jh LRku 1 yxHx 8 fd- ef- dh njh
ij fLFkr g A ;g dEiuh Dok;jh d foLQkvuk B mDr ck/k vkj vklikl d Brg d fuek.kk 1j iMuoky iHko
dk vidyu djuk pkgri g A ,uvkbvkj,e Hjk fnlEcj] 2008 d nkjku bl LFku 1j fd, tkuoky foLQKVuk
dk oKkfud v/;;u fd;k x;k rifd HidEiu vkj ,vj viojit] d Lrjk dk vuJo.k fd;k € Id A

bl ifj;ktuk d fofflu LFkuk i Nt 1 RfekxkQk dk mi;kx djr g, Bkr foLQkVuk dk vuJdo.k fd;k x;k A
bld vrxr dk;LFky d vidMk dk fo’y'k.k fd;k x;k vkj dk;LFy d fy, fof’k'vV 1fMDVkj bDo’kuk dk
fulkky.k fd;k x;k f€1 1 KidEiu vk ,vj viojit) dk vidyu fd;k € Idrk g A ckk vkj bld vklikl
d xkok d fuek.k dh Bj{k dk /;ku e j[kr g, [Ku Bj{k egk fun’ky; gk fRQKj’k fd, x, B1j{k d
Lohdk; Lry 5 ,e,e ifr Id.M dk I>ko fn;k x;k g A pfd 1.0 fd-eh dh njh ij HidEiu dk Lrj ux.;
g] ;9 fulkkj.k fd;k x;k g fd Dok;jh d foLQkvu d dk;dykik I dvkj, I ck/k dk [krjk ugh g A

7.8. cyxie d QI xkdid fyfeVM di y% iu fctyh ifj;ktuk 45 exiovt dfusf=r folQiVuk d fy,
rdutdh ykg inku fd;k €k A ifjskeak B[k vjch 0607 b ifj;keuk d dk; e ixfr gk jgh g A
(p 1 0dVl] - vib- FjjKE] ki chyplnj vij e vij- vifkdkjh )

QI xkdkd fyfeVM d xkdkd feYl iHkx gk dukvd jkT; d xkdkd d Befi ,d y% 1u fceyh ifj;kuk
45 exkokVh dk fuek.k fd;k €k jgk g A bld fuekk dk; d vrxr orelu ugj/Mfexr iulvkid d
letullrj e foLQkvu dk;] oreku fceyh %j d 1kl foLQkvu dk;] fo;j fuek.k vkin dk [kyk thuk
Iftefyr g A bl dk;LFy dk ikfed nkjk fd;k x;k vkj fufonk I 10 d folQkvVu d fMekbu d fofun’k
iLrr fd, x, A bld 1’pkr orefu fctyh % d cxy e ,d vkj fceyh %j dh [knkb d fy, fu;f=r
foLQkvu d fMtkbu iLrr fd, x, vkj dk;Lrky 1j mudk iji{k.k fd;k x;k A fo;j d [y tiu d dk; d
fy, NiMdj vU; IHh idkj dh [knkb;k gekj gh fMtkbu d vikkj ij 1jh dh x;h g A
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7.9 vilk in’k d rk.Mj e.My e viblh,y d Ixe dyku pukifFij [Ku e HkidEiu dk vuJo.k dk; A
ifj;ktuk B[;k 0701 bl ifj;keuk d dk; e ixfr gk joh g A
(VkJ- ckyplnj] ,p- , I- odV’k Vkj ,- vikb- Fkjhjkr )

biM.;u fle.VI fyfeVM dh Lkxe dyku pukiRFkj [knku vilk in’k d jxk jMMh fty d rk.Mj e.My e
fLFkr g A bl [knku dk iclku nk o'k dh vofk d fy, xty vkj B[k eklek d nkjku Dok;jh d foLQkVuk 1
mRilu gkuoky HkidEiuk d Lrj dk v/;;u djkuk pkgrk g A rnullkj ,uvkbvikj,e Hjk uotcj] 2008 d
nkjku mDr dk;LFky dk iFke nkjk fd;k x;k rkfd Dok;jh d foLQkVuk I mRilu gkuoky HkidEiu vkj ,vj
viojitj dk vuJdo.k fd;k €k Id vkj 1fj;keuk iclku dk vif{kr fooj.k Refir fd;k €k Id A

7.10 exyj d ,ewvijih,y d pj.k 3 vkj Hkx , d dk;LRy d xfMx d fy, rdutdh ekxn’ku inku fd;k
thuk A 1fy;keuk B[k vkjeh 0805 ifj;ktuk d dk; e ixfr gk jgh g A
(Eh XKEhUkFK] V- ckypUnj] ,- vkb- FgBjke vij ,p- ,1- odVk )

evijih,y d pj.k 3 wvij Hkx d dk;LFky d xiMx dk dk; bthfu;fj 1k€DVE ibf.M;k fyfeVM
ibihvib,yh dk Bkik x;k g A bld vrxr dBkj f’kykvk e foLQKVu dk;dykik d Fjk 90]000 %u ehVj dh
[knkb dk; fd;k tkuk g A 1fj;keuk dk;LFky db njh vkj mBd vkbikl eken fuek.k dk /;ku e j[kr g,
,uviovij,e d rdundh ekxn’ku ij doy fu;f=r foLQkVu dk;dykik dh vuefr ni x;h g A rnullkj]
;uvibvkj,e Hjk fu;f=r foLQkVuk vkj Bj{kk dn foffu igywvk dk /;ku e j[kr g, ,d mfpr if@;k dk
fulky.k fd;k x;k vkj bldk fooj.j ,evikjih,y] bvkb,y] bihvib,y vkj mid Bdnkjk dn Rfo/k d fy,
mud dk;LFky 1j Befir fd;k x;k A

v/;;u dk; d nkjku fu;f=r folLQ\Vu d dk;dyki H.Mkj.k Vdh d 1kl dBkj fkykvk d virxr fd;k x;k
fel 1j dN cM vkj NKV 1RFkj ,d vkoj.k d i e ektn g A ifp= B[ ;k 7-4% dk; LRy dk v/;;u dk; nk
lirkg d fy, fd;k x;k vk nk BflekxkQk dk mi;kx djr g, tkidEiu dk vuho.k Hh fd;k x;k A

[ e = e
e et N

fp= N[k 7.4 H.Mj.k Vdh d Tehi folQiVu dk;dyki A

7.11 mMhlk d fd;ku>ky e fefyx yxykVk ykg vk exuht [knkuk d fy, foLQkVu d fMtkbu dk
ViflVetbt’ku A ifj;keuk B[ ;k vkjen 0806 bl ifj;ktuk d dk; e ixfr gk jogh g A
(,p- ,1- odV’k ,- vib- Fj Bjkt] vij- ckyplnj] d- o’k/kj vkj - xkihukFk )

mMilk d fd;ku>kj fEy e &Mk / ckch 1DVj e ,L1y ekbfux vij b.MLVIt fyfeVM Hjk uku&dflVo yig
v;Ld [knkuk dk Bpkyu fd;k € jgk g A bl dEiut 1 Icfhkr feEfyx yxykVk ykg v;Ld vij exuft
[knkuk dh mRiknu {kerk 5 fefy;y Vu ykg v;Ld ifr o'k g A bl [ku d vrxr gky dk 0;kI 102 ,e,e
vkj cp di Apkb 9 eh j[k x;k g A bl [Ku d iclku Hjk gky d 0;kI dk 165 ,e,e j[k thu dh ;kEuk
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cutb x;h g tcfd Q¥e.V’ku d
sku

ij 165 0;k1 d gy di /

d viikj 1j dk;LFky dk v/;;u dk;

Lrj dk ol g

hj[k €

iklr fd;k x;k vij bB 1 Icfhr fooj.k dk Digk’k d -

(u dk foplj fd;k x

ieli

Bk DLk 7.1 e[k foLQkvVu d fMtkbu d iekik dk Bkj A

;K g A ,Lly ekbfux d wvujkk
e J[kr g, foLQkVu d fMtkbu vkj QXe Viu d exnlu d fy,
ifj;ktuk d dk;LFky ij v/;;u dk;dyki fd, x, A vDrcj 2008 d nkjku oreku 102 ,e,e 0;kI d gky
fd;k x;k A Ni eghuk d fy foftklu cpk ij foLQkVu d vkdMk dk

Ik 71 d vrxr n’kGk x;kg A

1jkelV] vk, y vk, y Vkj,y Vkj,y vk, y IHh cp
(vklru eY;) 491 el | 500eh | 509 eh 518 eh | 527 eh

cMu (eh) 2.61 2.62 2.67 2.68 2.71 2.65
vrijky (eh) 3.11 3.11 3.17 3.18 3.21 3.15
cp dh Apkb] eh 7.06 6.85 7.85 8.29 7.02 7.4
chkvkj gky d 05kl dk 30.52 [ 2572 |26.14 |[31.14 |26.56 |2598
vuikr

cMu vkj cp dh Apkb dk 2.69 2.60 2.98 3.13 2.61 2.78
vuikr

fof’k'V pktt fd-xk ifr %u eivj | 0.86 0.87 0.84 0.82 0.80 0.83
(ikmMj QDVj] Vu ifr fd-xk) | (4.07) | (4.02) | (4.17) |(427) |(438) | (4.19)

vitkyf[kr HkidEiu vij ,Vvj

viojitj dk mi;kx fjx’ku fo’y'k.k d fy, fd;k

xX;k vij dk;LRy d

fof’k'V bDo’kuk dk fu/kj.k fd;k x;k A foLQkVu dk ohfM;k fp=hdj.k fd;k x;k vkj mudk fo’y'%.k

X;k A fp= B[ ;k

nljk nkjk 165 eeOkIdgkydfu nudeY kdu d fy, fd;k

dk; e ixfr gk jgh g A

X5k A

750 v/;;u d vk/kkj ij .d vrfje ifronu r: o] dj lefir fd;k x

fp= B[k 7.5 foLQu 1 io vkj 1’ pkr dk offM;k fp=.k A

7.12 fgekpy in’k e >kdjh d Dehi jkeij iu fctyh ifj;ktuk e d’k
thuoky foLQkVuk I mRilu gkuoky HidEiu vkj ,vj

bl ifj;ktuk d dk; e ixfr gk johgA
,1-odV’k vkj wij

(- Vib- Fj1jkt] d- o’kAj] ,p

viojitj dk v/ ;u A ifjskeuk Bk

- ckyplnj )

;A di; LRk
ilr vidM d fo’ y'kk d

yh viMv] idt 1 d vklikl fd,
vkjch 0808

Lkryt ty fo]r fuxe fyfevM 4, I-tof,u-,yi Hjk fgekpy in’k d jkeij fty e jkeij iu fctyh
if];ktuk 468-67 x 6 exkokVi dk fuek.k fd;k tk jgk g A bld vrxr 1050 eh 0;kI wvkj 15-08 fd-el yEckb
dk ,d gM jI Bjx dk fuek.k fd;k t kjgk g Abll Icfhr [knkb dk;k d fy, foflu LFluk I ikp viMv
Hjk g™ j1 Bjx rd igpk tk jgk g A d’lkyh viMv d Behi Nhd Alj 100 eh dh njh ij vud viol xg
fufer fd, x, g A , 1tonu,y ifj;ktuk d ikikdkfj;k u ,uvkbvkj,e I Tid dj bl LFku ij foLQkVu
I mRilu gkuoky HiEiuk dk vuJo.k dj d’lkyh viMV d foLQkVuk I iMuoky ifrdy iHko dk de dju
d mik;k dk I>ko nu dk vujik fd;k g A
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chy uked xko bl viMv d Aij fLFkr g bl xko dk fudVre viokl xg 90 eh dh njh ij fLFr g A jkeij
uxj Iryt unh d ck, fduj ij fLFr g € viMv d ikvy I yxtkx 250 eh di njh ij fLFkr g A
,uviovkj,e Hjk cby xko ifp= B[k 760 vkj jkeij uxj e foLQkvuk I mRilu gkuoky HidETuk wvkj
,Vj viojitj dk vuJo.k fd;k x;k A bl v/;;u I 1kr vidMk d fo’y'k.k d dk; e ixfr gk jgh g A

fp= I[;k 7.6 cby xko d ,d vkokl xg d Behi foLQkvVuk dk vuJo.k A

7.13 dukvd jkT; d exyj e ,e-vkj-if,y- d pj.k riu Hkx cf d fy, dk;LFky d xfMx d fy, vio’;d
rdundh ekxn’ku |nku fd k thuk A 1fj;ktuk B[k wvkjch 0809 bl ifj; ek d dk; e ixfr gk joh ¢ A

(Vj- chyplnj] € xkituF] ,p-, 1- odVk VAj - Vib- i Ikt )

L;k dULVD’KE Hjk ,evkjih,y d pj.k 3 vkj Hkx cf d dk;LFky d xfMx dk; d virxr yxtx 20 yk[k
%u eV dk [knkb dk; fdsk € jok g A,uvibvij,e }' bld fy fu;f=r foLQu dh 1)fr r;kj dj
ifj;keuk 1kAdkg sk dk Bkik x;k g A ,uvibvkj,e Hjk I>kb x;h 1)fr vij rduhdh ekxn’ku d vulkj
;o 1 fu;f=r folQkVu dk; fd;k x; ( Ifp= I[ 774 vikj 1efk fuek.lk d vrxr HidEiu d iHko dk
vuJdo.k Ha fd;k x;k A ,uvkbvkj,e }kjk inku fd, x, I>ko] ekxn’ku vkj 1f°kk.k 1 bl dk;LFky dh
lel;kvk dk Befpr BelMu fd;k x5k g A

fp= I[;k 7.7 cyV Vdh d {i= e foLQkVu dk; dh r;kjh A
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7.14 rfeyuiM d fr-zuyoyh fty e bf.M;k fle.V fyfeVM dn Ify;uYyj pukiffij [ku e fd, tkuoky
foLQVuk I mRilu gkuoky HidEiu vkj ,vj viojitj v/;;u A ifj;keuk B[k vijch 0810 bl ifj ;kEuk
d dk; e ixfr gk jogh g A

(& XKIhukFk] Mk, p-, 1- odV’k] ,- vikb- Fkj Bk vkj vikj- ckyplnj )

rfeyuiM d ’kdjuxj e fLFkr bf.M;k fle.VI fyfeVM dk fle.V 1;= nf{k.k tkjr dk ,d ipku B;=g A
viblh,y Fjk Fjd Iy;uYyj uked xko d Behi nk folu fivk ;Fk mRrj fiv vk nffk.k fiv e
Ify;uYyj pukifFg [knku d vrxr [kuu dk;dyki fd, t jg g A fkidEiu d vkrfjd vuJo.k 1)fr dk
viukr g, fu;f=r folLQu J}jk nffk.k fiv d fodkl dk dk; fd;k €k jogk g A Fjd HIfy;uYyj d
xkookyk dh viCkdkvk dk /;ku e j[kr g, fd ;gk d foLQkVuk I ikuh d €yk’k; vkj vU; fuek.kk dk {kr
igpxh ;g ekeyk feyk ikikdj.k d 1kl igpk g A ,uvkbvkj,e Hjk [ku Bj{lk fun’kd dhi mifLFkfr e ekp
2009 d nkjku ;ok d foLQkVu dk;dykik dk v/;;u fd;k x5k A bl v/;;u I Dcfhr ifronu dh r;kjh
I Mcthr dk; e ixfr gk joh g A

7.15. dukvd jkT; d [kny: fctyh dEiuh fyfeVM gk jk; clo..fk ugj 1j fufer fd, &k jg 14
extokV y% iu fceyh ifj;keuk d dkj.k rxiknk ckk d Vk vij ck/k d fuek.k 1j iMuoky tHko dk fu;f=r
dju d fy, fu;f=r foLQkVu dh rdutd d mi;kx ij ,d rdutdh y[k A ifj;keuk B[ ;k vkjch 0813 bl
ifj;ktuk d dk; e ixfr gk joh g A

(,p- ,1- odV’k] vkj- ckypUnj wvikj ,- vkb- FjIjkE )

dukvd JkT; Bjdkj Fgk jk; clo..bk ugj 1j 14 exkokV {kerk dh ,d y% iu fctyh fuek.k dk dk;
[kny - ikoj dEiun fyfeVM dk Bkik x;k g A ;g ifj;ktuk dukvd JkT; d rxtnk ckk d Vk d len
fLFkr g A ilrkfor y% iu fctyh ;= dk fuek.k oretu fctyn %5 d len fd;k tk jgk g A bld fy,
,Uuvkbvikj,e gk Mhibvkj Ypj k&L vkj fuek.k pj.k ipj.k&2h d nkjku rduhdh ekxn’ku fn, thu dk fu.k;
fd;k x;k g A bl ifj;ktuk d pj.k&l d dk; e ixfr gk jgh g A
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8. [knkuk dk fMEkbu

Hkyr €] mRre x.koRrk d dk;y d H.Mj cgr cMh ek=k e fodflr ckM vkj fiYyjk d vrxr cin iM g A
,uvibvkj,e Hjk bue 1 dk;y d 1Qyre mi[kuu d fy, vkfo'dkjh tMEkbu vkj VR;kAkfud dk; 1)fr;k
dk fodkl fd;k €k jok g A bl 1dkj d fufkik 1 dk;y d Bjffir mR[kuu d fy, Hfu;=.k v/;;u] LVKVk
dk 1.kyhc) v/;;uvkl vk dk Tefpr vudo.k vR;r vko’;d g A bld vytkok Brg dh [knkb;k dh
c<rh gb xgjkb;k dk /;ku e j[kr g, [kyh [knkuk d fy, Bjf{kr vij fdQk;rt <ykok d dk.k dk fMEkbu
r;kj fd;k thuk VR;r vko’;d g A o'k 2008&09 d nkjku [ku fMEkbu folkkx Hjk foKku vkj tk]kixdh d
nk vkj vU; BLFkuk dh vud 1k;keEr afj;ktuk, viukb x;h g A

81  wiigk dk MEkbu

8.1.1 ikut y&k, viuoky Bjx e jkdekl dk djDVjkbt’ku] vk dk tMEkbu vk LVVK dk vuJo.k A
ifj;ktuk B[ ;k €0 llh 0705 bl ifj;keuk d dk; e ixfr gk jgh g A
(1h- ukxjk€ vkj of- odV’ojy )

flpkb vkj dpe.V {k= d fodkl ivkb ,.M Bh,Mi folkkx] vikUk In’k Bjdkj Fjk xy - &uxjh 1Eyk Jort
ifj;keuk dk fodkl fd;k €k jgk g A bl ifj;ktuk d vrxr ci< d dkj.k In’kye tyk’k; 1 cdQyk
gkuoky ty dk vkd tyk’k; e Heek tk,xk tgk 1 bl ikuh dk 37 eh pkM wvkj 50 fd-eh- yEckb d d 1jx
ekx 1 xf.MdkVk tyk’k; e Htk €, xk € igM d nlj vk fLikr g A bl 1giM d vinj T 1uh dk y
tk, thu d fy, 52-365 1 57525 fe-el- put d vrxr ,d Bjx ekx dk fuek.k fd;k tkuk g A iLrkfor
xf.MdkVk Bjx ilukj unh d ck, fdukj 4,uld® 15> yfVV;M b 78° 17> ykixV; Mt ij vilk in’k d dMik
fty d tfeyeMx d eyoje d fudV fyxkije e fLFkr g A

5.16 fd- eh ytckb d xf.MdkVk Bjx dk eyri 18 eh 0;kI dk cuk, €ku vkj bIl 20j000 D; Id 1566-35
D;eDl% dkuh fy, thu dh {kerkokyk cuk, thu dk iLrko fd;k x;k Fk A 1giM d nkuk vkj T wi/kk
fdykenVvj yEckb dk 1jx cuk;k €tk pdk g A fdUr] bl Bjx ekx d fuek.k d fy, fulijr Te; vulph dk
tkyu ugh fd;k € Idk A bl Ijx ekx d dk; e xfr yku d fy, tu] 2008 d nkjku bld fMEkbu e
ifjoru djr g, bl tMok Bjx 1.kkyh e cnyk ;k A bl fMtkbu d vrxr nk Mh vkdkj d Bjx gkx iR;d
Ijx 11 eh 0;k0 dk gkxk A Ufp= B[ ;k 81%

a
\\

800m 50m = 3990m 50m 550m

fpo= DI[;k 8.1 vilk in’k d dMik fty e xf.MdkVk d vrxr tMok Bjx i.kyn A

;uvibvkj,e Hgk bl afj;keuk dk v/;5u fdsk x;k vk Bjx dn Bj{k d fy, LRkb vidk 1.yt d -1 e
25 ,e,e 0;kb vk 6 eh yEckb d jkd ckYVk dk I>ko fnsk x;k A €kb.Vk vij cfMMx Iyuk d vifj,.Vku
dk irk yxiu d fy, cfgxr g, LWk dk HoKkiud viH;k=dh uD’ikdj.k fd;k x;k A bld vykok vkjD;Mh
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Vij jkd ekl d iekik dk vkdyu fd;k x;k A vkj,evk] vkj D; ,ikpk dk mi;kx djr g, H ifjflFkfr dk
eY;kdu fd;k x;k A ,u vibvkj,e Hjk dkj ueuk dk aji{k.k fdsk x;k rifd fkykvk d Hikfrdh; ;ki=d
Xk dk ark yxk;k € Id A

bl v/;;u dk; d fy, Nr 1j uk eYVhikb.V ,DIVURkelVj yxk, x, rifd LVWk d ee.V dk vuJdo.k fd;k
tk Id A bl ifj;ktuk d vrxr yix fd, € jg vk di d’kyrk d 1jifk.k d fy, jkd ckyv ,djt
ijifk.k dk; fd, x, A

8.1.2 dk;y dh bu&liV eterh dk irk yxk;k thuk A ifj;keuk B[ ;k €hllh 0706 vkj €hlh 0801 bl
ifj;keuk dk; dk 1jk fd;k €k pdk g A
(,1- cuM vkj of- odV’ojy )

fIxj.kh dify;jhl dEiuh fyfeVM &, FInEh, yh Hjk gkygh e HikyiYyh {k= e ,d u, dk;y d H.Mj dk
irk yxk;k x;k vij bld vrxr vud [knku [ky x, g A bl dEiut Hjk dk;y d mRiknu dk c<ku d
fy, oftu (ykd e mPprj mRiknuoky yikxoky rdutd dk bLrey fd, tku dh ;ktuk cutb x;h g A
mizkx dju g, A ,0h ,d ifj;ktuk kikyiYyh d dvidé&8 buDykbu e ykx dh &k joh g feldk uke
dkdrh; ykxoky ifj;keuk id,yitt g A bl {i= dn KifjfLFkfr;k d HoKkfud eY;kdu d ,d Hkx d -i e
,uvibvkj,e Hjk dvid*&5 buDykbu d HBhe B[;k 1 vkj dvid&8 buDytbu d Hhe B[k 3 d vrxr
bu& IV eterh dk 1rk yxxku dk dk; fd;k x;k A

yoy xyfj;k d nkuk MII d virxr fodkliRed Mkbot d cM fiYyjk d Hory | dk;y d foftklu vkdkj d
ueu vyx fd, x, A Ihe I[;k 1 d ckjg vij Ihe B[k 3 d 12 veuk d vrxr ;fu,Dl;y ykiMx
ihfk.k fd sk x;k A Ufp= B[k 82

Ihe I[;k 3 d dk;y dk vilru bu&liV etcrh 100 fd-xk ifr ox B-eh jgh A bl The d vrxr dk;y
dh dBkjrk 25]000 I 1J20]000 fd-xk- ifr N-ef- d chp joh g A dk;y dh etcrh Ihe d e/; Hkx e vikd
ikb x;h g A bld foijhr] Ihe B[;k 1 d dk;y dh etcrh de ikb x’h g A bhdk vklru eY; 80 fd-xk
ifr ox D-eh jok g A ;g 1j dk;y db vklru dBkjrk Hh 34000 fd-xk ifr 1-ef- dh nj 1j dkQh de g A
eY;ke bl det dk e[; dkj.k Ihe d vrxr 0-3 e ekVkb d fpfduh fevVvh d c.M dh ektnxi g A

fp= I[;k 8.2 dk;y dh bu&lhv etert dk irk yxiu d fy, ijefk.k dk; dk IVi A
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dk;y dh bu&ltv eterh dk irk yxiu d fy, bt idkj d v/;;u dk; €Mid&10 buDykbu e fd, X,
rifd tkfo"; e viM;kyk ifj;ktuk d ykxoky dk;dykik d vrxr bu vkdMk dk mi;kx fd;k € 1d A fp=
I[;k83 d vrxr bu v/;;uk d Ljkk dk iLrr fd;k x5k g A
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80000
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: | et
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e - ot bbb B it 0 B e e e B T il S T e
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Deformation, em

fo= Ik 8.3 ,1Mnlh,y d vijth&3 {i= e tiMid&10 buDytbu d Ihe B[k 3 d vrxr dk;y dh
bu&lhV eterh dk irk yxiu d fy, fd, x, v/;;u dk; d nkjku ik, x, dk;y d Cykdk di dBkjrk dh
odrk dh j[k,A

8.2  dBlj Phylokyt [inkuk e dlk;dykik dh fLFGrk A

8.2.1 duvd jiT; d jk;pj fEy e gVVh xkYM ekoUll fyfeVM dh ghjk ctnnluh Lo.k ifj;ktuk e 1QI
ICIMUR dk v/;;u A ifjsktuc B[k €hlh 0803 b ifj;ktuk d dk; e ixfr gk joh g A

(It ukxJkE vkj of- odV’ojy )

ghjk ctnnluh Lo.k ifj;ktuk gvVvh xkYM ekoUll fyfeVM di ,d 1;kxiRed Hxtk BVykbV [knku g A ;g
[knku dukvd jkT; d jk;pj fty d gVVh uked LRku I 22 fd- ef- dh njh ij fLFkr g A b1 1fj;keuk dk
vkjtk o' 1995 d nkjku fd;k x;k vkj bl [kku dk fodkl dk; 5 o ry #lrg 1 150 efi rd 1jk fd;k €k
pdk g A bl [inku e v;Ld civh di tMi mRrjh fn’lk e 80° ij g vkj bldh vklru piMib 3 ef g A bl
[Ku d 1 vk 3 yoyk d vrxr vkiu LVifix 1)fr Hjk [kuu dk;dyki pyk, twu dk ilrko fd;k x;k
g A bld fy, bl [ku d iclhku u ,uvibvkj,e T LVKfix dk;dykik T mRilu gkuoky BfCEMUL dk dk
v/;;u dk; dju dk vujkk fd;k g A

Rnulkj] ,uvkovkj,e Hjk Trg d ICEMUE I Dcthr v/;;u dk; fd, x, A ckjgky Hjk jkd dkj ,d=
fd, x, vk mud Hfrdh; ;ki=d x.k dk irk yxk;k x;k A bl v/;;u 1 ikr ifj.lkek d vk 1j
dk;LFky d Hik]Jkixd vidM] 1QN LVbu eY; vkj vU; ICEMUR d iekik dk vikdyu fd;k & jgk g A

8.3 dk; yk [knkuk e LVVk dk fu;=.k A
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8.3.1 yikxoky iuyk d vrxr Nr dh LVVk dh dofcfyVh dk irk yxk;k thukA fokku vkj k] kixdh dh
ifj;keuk A ifj;ktuk B[k €00 0509 bl ifj;ktuk d dk; e ixfr gk joh g A

(oh- cdV’ojy] vry x/H Ib- ukxjke vkj , - cuM )

fo’o Hh e dfox d BkFk ykxoky [kuu dk; y d [kuu dh ,d yidfi; i)fr g D;kd bll v/;fid
mRiknu vkj mRikndrk d Bk Bj{ke vkg o Bj{kek ,d mRre Lrj iklr gk Idrk g A nHX;0’k Hkjr e
;=dr yixoky QI d vrxr ie[k vIQyrk, vij <g thu dh fLFkfr;k dk Bkeuk djuk iMk g A bld
mnkgj.k d zi e ,1blh,y dh pjpk vkj blh,y dh divVMh [knkuk dk uke fy;k €k Idrk g A bu [knkuk
e vioj ykbx Nr diQh eflo jgk fel 1 dfox dk; dfBu Bkfcr gvk vkj dk;y dh Nr d dfox dk; d
fy, vuekur vk dh 1.5yt dk viskir ikk x;k A ykxoky tuyk e 1Qyre LWk d fu;=.k dk ikr
dju d fy, wvko’;d ik dn difv dk fu/kj.k dju d fy, Nr dh f’kykvk d dfox d vkpj k dk
le>uk vio’;d g A bI ckr dk /;ku e j[kr g, 1 evkjvkb] ,uvibvij,e ij vib, 1,e thh riu ie[k
vulfiu ILFkv Hyk Higr Bjdkj d dk;yk fobkkx gk 1k;ker fokku vkj kkixdh 1fj;ktuk dk viuk;k

X;k rifd vikoj ykox Nr dh fykvk dh dofcfyVh d fy, mfpr i)fr dk fodkl vkj ikoM vi/Kjk di {kerk
d p;ud fy, ,d Itefyr i)fr dk fodkl fd;k tk Id A

bld fy, , I,y d tiMd&9 buDykbu] ohd&7 buDykbu vkj 1hotd buDykbu d 1jku ykxoky Tuyk
d dk;dykik I Icfhr 1ju vidM ,df=r fd, x, A bld fy, vio’;d dk;Lfkky d v/;;u d fy, irk
yxk;k x;k iFke ykxoky iuy ,1Inlh,y d M hd&lO buDykbu o’ iuy I[ k3chg A ,uvikbvij, e
Hjk bl yixoky Tuy d vrxr vDrcj] 2008 1 LVVk vuJo.k d midj.k LFkfir fd, thu dk dk; fd;k
th jgk g A ifj;ktuk LFky 1j rkur violh oKkfud jk LVWk d vikpj.k dk vuJo.k fu;fer vidkj ij fd;k
th jogk g A xV jiM d vrxr LVI by vij Vy&Vy ,DIVUNkelVj LFkfir fd, x, g A Nr d dlotll d
vuJo.k d fy, Vby xV jiM ij 1R;d 5 e d vrjky 1j dlotlUl LV’kuk dh LFkiuk dh x;h g A nkuk gh
XV jiM ij oh&McY; dkfv d yiM Byk dk miskx djr g, viMjk ij iMuoky yiM dk vuJo.k fd;k tk
jokg A lrg I My fd, x, ckjgky d vrxr fo’k% -1 1 r;k fd, x, ,DIVUIk efVjk dh LFkkiuk dh
x;h g ifp= I[;k 84k bld ,dj m[kuu dk; 1j ektn yikxoky fiYyj d Nr d Hkx rd j[k x;k

fp= I[;k 8.4 ykxoky |uy d Alj Lkalr Mhlgky DIVUIkeh Vj
8.3.2 jikcl vikdkj d fiYyjk dh fLFkgrk dk v/;;u A ifj;keuk B[k €hllh 0605 vkj €hlh 0806
bl ifj;ktuk d dk; e ixfr gk jgh g A
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(oh- odV’ojy] vry x/k vkj ,1- cuM )

LVhE xfM,. VI d dkj.k dvhd&l d 5 vkj 8 buDykbuk d virxr LVVk d fu;=.k 1 Icfhr Bel;k, mRilu
gh g A bu Lvhii xiM,.VI d fuokj.k d fy, wvkij.v tMi d vrxr fodkl dk dk; fd;k x;k vkj jiecll
vkdkj d fiYyj vkj vD;V ,xy d fiYyj cuk, x, A [ku iclkdk d fy, ,1 fiYyjk dn fLRgrk ,d
lel;k cu tkrh g A bl lel;k d leku d fy, ,uvibvij,e Fjk ,d oKkfud v/;;u dk; viuk;k
X;k A bl v/;;u dke[; mnn”; jkcl wvidkj d fiYyjk dh fLRgrk dk Be>ukl Nr d IHK0; 1€j dk
vikdyu djuk vkj vijk d fy, Tefpr tMtkbu r;kj djuk g A

dvidé&8 buDykbu d ikl Bhe B[;k 3 d vrxr jicl wvikdkj d fiYyj fodflr fd, tku dk iLrko fd;k
X;k g A bu fiYyjk di feudk U;ure vkdkj 44 eh x 52 el vkj vi/kdre vkdkj 99 eh x 53 eh vkj vD;V
Xy fiYyj dh mRrjh fn’k e 35° vkj fiYyj dh nf{k.k dh fn’lk e 41° g vkj tk [ku dh Thek d Horj gh
g] dkQh fLFj gku dk vueku yxk;k x;k g A fdir] vD;V ,xy d dkuj detkj gk Idr g vij lefpr
VIM Inku ugh fd;k x5k rk ; foQy gk Idr g A bud dkujk dk etcr cutu d fy, dkuj d Vi I 3
el dh njh d fy, 12 eh yEckb d ckYV wvkj jLEk db DBgk;rk B ckYVx vkj fLvipx dk dk; fd, tku dk
I1>fo fnsk x5k g A

dvhd*l buDykbu vkj 5 bubDykbu d Ihe 1, d vrxr tk ifjfLFfr dk Hh v/;;u fd;k x;k A bl The d
Aijh 1D’ku e 1 eh efvib dh fpduh feVWh dk cM ektn giu d dkj.k bl The d vrxr LVhi xiM,.V
fodflr u fd, t,u dk I>ko fn;k x;k g A vU; Dhek vk vU; [kuk d vrxr vix d v/;;u dk; e
ixfr gk joh g A

bIh idkj d v/;;u dk; Jdhjkeij d blnje [ku&l, buDykbu e fd, € jg g tk xknkojh unh d ck,
fdukj 1j vikd ck< vku d ry ij fLFkr g A The B[;k 3 d vrxr] fo’kkdj Lvhi xiM,.VI 13 e 1 vkj 4
e 1t d dij.k LWk d fu;=.k I Dcfhkr Bel;k,mRilu gb g A pfd] [kuu dk;dyki ,p,Q,y d ulp fd,
t, jg g] xyfj;k dk 24 ef di piMkb rd gh Mifer jk x;k g A xgjkboky gkjkbtuk d vrxr LVhi
xtM,.V dh BeL;k 1 fuiVu d fy, wvkij.v iMi d vrxr jikcl vidkj d fiYyj cukr g, Ihe d fodkl
dk ilrko fd;k x;k g A bl [ku d 1clkdk u mRiknu dk c<ku d fy, ykiMx dk;dykik d fy, , EMi,yk
dk bLreky fd;k g A fdir bu xyfj;k dh pkMib U;ure 42 eh gkuh pkig, A bl [ku d vrxr
Juvibvikj,e Hjk v/;;u dk; vigtk fd, x, g rifd fodkl d {i= e piM xyfj;k d vrxr ,1,1vij
Qfex vkj Hfo"; e The B[;k 3 d MifiYyfjx tuy d fy, mfpr vi/kj 1.kyt dk fodkl fd;k € Id wij
,d {i= d vrxr jikcl vidkj d fiYyjk dn fLFgrk dk v/; ;u fd;k € Id A

8.4 dk;yk [Kuk dk; dh 1)fr dk tMtkbu r;kj fd;k thuk A ifj;keuk B[k €hllh 0704 bl
ifj;keuk dk; dk 1jk fd;k €k pdk g A
(vry x/k vkj o odV’ojy )

Xnkojh [fu d 8, buDykbu e Aijh Nhe N[5k 1 dk fodkl oM vij fivyj idfr d vk ij fodfllr
fd;k x;k vij bld vrxr mR[kuu dk dk; wkjifjd fLiyfvx wvkj Lykbflx 1)fr 1j fd;k x;k A ve ;g
iLrko fd;k x;k g fd MY;&4] MIY;&5 vkl MY;&6 d vrrxr fiYyjk dk mR[kuu fd;k €, A bld fy,
, LIhlh,y u ,uvibvij,e I tMtkouk d mfpr teki r;kj dju dj vujkk fd;k g A ;gk 1j bl ckr dk
mYy [k djuk mfpr gkxk fd ,uvibwvkj,e Hjk bBT 10 MCY; 1h,y di Bjuh [ku] elnejh e , 1,eth&l vij
tMid&8, d vrrxr MIY;, 1&1] MCY;, B&2 vkj MCY;, 1&3 uked tuyk e vi’kd mR[kuu d fy, okbM
LVky 1)fr dk tMtkbu r;kj dj pdk g A

pfd] fiNy tuyk dh ryuk e oreku tuy dh tk ifjflFkfr ;Fk xgjkb] HoKkfud cukoV] Brg d Xx.k e
dkQh vrj g ,uvibvkj,e Hjk fQj 1 u, rjid 1 v/;;u dk; vighk fd, x, g rifd [kuu 1)fr vij
ViMkgk dh 1.kkyh dk B>ko fnsk € Id A fuy B[k MCY;,0&4 d fy, 70 dh xgjkb 1j dy 208 fiYyjk
d mR[kuu dh fRQkj k dh x;h g A MCY;, 1&4 Tuy dk 1-8 eh yEckb d Qy dkye ximVM ckyVk d BkFk
vikdre 7 el rd piMk fd;k € Idrk g A fjviv d nkjku Qykj d dk;y d mR[kuu }kjk mR[kuu dh
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vire Aplb dk 18 eh yickh d Qy dkye ximVM ckVk di Bgk;rk I 48 ef rd c<k;k tk Idrk g A
Irg 1 89 el xgjtb d xyfj;k dk 6 eh rd Apk fd;k tk Idrk g A

iuy I[;kMY;, 188 d Aij ektn Irg d x.k d vrxr ,d uyk vkj ,d IMd eken g A bl iuy d
vrxr foflu vkdkjk d 61 fiYyj 225 ef dh xgjkb ij ektn g A ;g 1>ko fn;k x;k g f dey xyfj;k dk
7 eh rd pkMk fd;k €k Idrkk g vkj bld ckn 48 ef rd bldh xgjkb c<tb € Idrhi g A bld clotn
bl tuy e pkMkbdj.k vkj cgjkbdj.k d ckn Hh BHa fiYyjk e 1.7 d Lrj ij U;ure Bj{kk dk QDVj ektn
Joxk A nk fiYyjgk B[k 22 vk 23 d vrxr piMibdj.k dk dk; ugh fd;k tkuk pkfg, D;kid mud wvkdkj
e deh 1 bu fiYyjk d vytkok vklikl d fiYyjk e Hh 1j{k d QDVj deh viku dh IHkouk g A

MY;, B&11 Tuy d fo’y".k I irk pyrk g fd 74 el 1 142 eh dh xgjkb d cip dy 328 fiYyjk e fofflu
mR[kuu dh Aplb;k 4 el vij 6 eh di Bhek e mul mR[kuu ok dk; fd;k € Idrk g A MY;, 1&11 iuy
dh xyfj;k dk vikdre 7 el rd 1.8 e yEckb d Qy dkye xkmVM ckYVk 1 pkMkbdj.k dk dk; fd;k &k
Idrig A

;0 I>ko fnsk x;k g fd oreku BHh ryk vkj tMi kbl xyfj;k e Nr dk U;ure 18 el yEckb d Qy
dkye fle.V xkmvM ckYVk I 1-5eh x 1.5 el d 1Vu i1j vi/kjk dh 1.kkyh nh Ekun pkfg, ivFkr 5 ef pkMkb
dh xyjh d fy, wvio’;d ckYV 4 g vkj 1R;d ckYV dk vrjky 15 e vkj iR;d drkj d chp dk vrjky
15 el gh A tDkuk d vrxr 1 eh x 1 e d 1Vu e ckYVk dh LFkiuk dn thuh pkig, A pkMkbdj.k d
1’pkr pkMk fd, x, xyfj;k d Hkx e 1 el x 0-75 eh d vrjky ij virfjDr ckYVk 12 x 1 ckYVk dh LVxfjx

iVu 1j % dh 0;0oLFk dh tkuh pkfg, A vFRkr 15 ef x 1 eh d 1Vu 1j virfjDr nk drijk d ckYvk db
0;0LFk dh tkuh pkig, A dkrkjk d cip e ,d ,d ckYV dh virfjDr 0;oLFk Hb dh tkuh pkfg, A €D’kuk d
vrxr 5 e ykckb 16 ,e,e 0;kl d mPp Vulhy LV.M vFiok 20 ,e,e 0;kI d rij d jLIoky dcy ckyV
Jeh3ehdfxMd vrxr LFkir fd, thu pkig, A

8.5 dk; yk [lkuk e vi/ikjk dk fMEkou r;kj fd;k thuk A 1fj;keuk B[k €hlh 0604 bl
ifj;ktuk d dk; e ixfr gk joh g A
(vry x| ,1- cuM vkj oh- odV’ojy )

I,y d HikyiYyn {i= e dvhd&2] dvhd&3 vij dvhd&4 d vrxr Nr d fu;=.k di BeL;k, mRilu
gk joh g A bl /;ku e j[kr g,] fhLVefvd Likv -y 4, 01, Ivigh r;kj fd, thu d fy, v/;;u dk; fd,
tk jg g rkid bu riuk buDykbuk d riuk Ihek d vrrxr dk;LFy dk fodkl fd;k €k Id A

bu [Kuk d vrxr LVVk riu e 1 vkj 4 e 1. d vkl 1j LVhi tMilix idfr dh g A dk;LFkyk vkj Nr d
ID’kuk e fofflu ekVkb;k dh fpfduh fevvh d c.M] ftle okvj Init diQh vikell; g] dh ektnxh d
dkj.k budh xyfj;k dh fLFrk dkQh iHkfor gb A Nr d vrxr vud fLyi Iyu miytk g A ifrdy H
ifjfLFdr d dkj.k ;gk ij Refpr v/;;u dk; fd, & jg g rifd bu [Kuk d fy, @ec) viMkjk dh i.kyn
dk I>ko fnzk € Id A

8.6 miLdj.k vkj LVWk d vuJo.k dk dk; A ifj;ktuk B[ ;k €lh 0702] €hlh 0802 vkj thllh 0805 bl
ifj;keuk d dk; e ixfr gk joh g A
(, 1- cuM] vry x/k vij ot odV’ojy )

vio’;d vk i1.kyh d vidyu d fy, LRdfir ekxn’k fl)kr miyCk giu d clotn LVWk d ee.V d
VIKgG 1) vilgk d vipj.k d @fed vuJdo.k Hjk bld fMekbu dk tip fd, thu dh vko’;drk g A
,Uvikovkj, e gk LVVE vikj vkgk d vud.k dk dk; fusfer vidky iy viuk;k thrk g vij ;g ILFku bl
idij d dk; dju e vud cMh 1fj;ktukvk d BkFk Bftefyr jok g A
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L,y dh xknlojh [Kfu d 8, buDykou e Aijh Ihe B[k 1 dk fodkd oM vij fiYyj dh i)fr ij
fd;k x5k g A bl [Ku d 1clku Fgk tuy B[k 47 WM0Y;, 1&1% A vrxr , IMy,y dk miskx djr g,
okoM LVky 1)fr 1j [kuu dk;dyki fd, x, g bld 1’pkr cxy d iuy iMY;, 1&2h d vrxr dk;dyki
fd, x, A bu nk fuyk e LVWk dk vuJo.k fd;k x;k vkj bud vrxr fcuk fdlh LWk d lel;k d mR[kuu
di; fd;k x;k A bu tuyk d vrxr 1Qy dk;dykik dk /;ku e j[kr g, rilj iuy hiuy B[;k
MCY;, 1&3h e bIh 1)fr dk viukr g, [kuu dk;dyki pyk, thu dh 1j.k ikir gb A bl 1uy d vrxr
Hh , uvkowvky,e Fgk Bk dk;dykik d nkjku mildj.k vkj LWk d vuJdo.k dk dk; fd;k x;k A vuJdo.k
voffk d nkjku mR[kuu dk;dykioky fiYyjk d vklikl Nr dk dib ee.V vilkyf[kr ugh gvk A blld
vytkok €D’kuk 1) cM dk dkb Bij’ku Hh ugh finfkkb fn;k A xyfj;k dk pkMk dju vkj mudh xgjkb dk
c<k, thku d ckn Hh fjekv vuJo.k midj.kk d vrxr Hh Nr vFok fiYyj dk tMVK], ku fn[lkb ugh fnk A
bIl piMdj.k d ckn Nr dh fLFkrjrk €D7kuk vkj xyfj;k d virxr vidkjk dh 1;klrrk ,o d’kyrk dk irk

pyrk g A

,uvibvikj,e Hjk bllh idkj ,d vkj tuy vy B[k MY;, B&4% d vrxr mFkyh xgjkb 1j vuJdo.k dk
dk; fd;k €k jogk g A LVVk vuJdo.k midj.kk db LFkiuk dh x;h g vkj bud vk 1j bld wvkpj.k dk
fu;fer vuJdo.k fd;k €k jok g A €D’kuk d vrxr pkMkbdj.k vkj xgjkbdj.k d nkjku dk;LFky i Nr dk
dib ee.V vitkyf[kr ugh gvk g A fQjHA xWM wvimV {k= e yxk, x, nk vijlivio d vrxr diotll
vitkyf[kr gvk g tk tuoji&ekp] 2009 d nkjku 6&9 ,e,e jok A bu nk LVI Byk d vrxr vikyf[kr
vikdre fiYyjk d vrxr ncko @e’ki 04 fd-xk ifr ox I-eh vkj 0-7 fd-xk ifr ox I-eh jgk € ux.; g A
MY;, B&4 Tuy d vrxr oM LVky 1)fr 1j fiYyjk d mR[kuu d dk; e Brkktud ixfr gk jgh g A

SAIIhy d vijth 3 {i= e tiMid 10 buDykbu dk Ihe B[;k 3 fthdk fodkl bl 1 1o gh fd;k x;k Fik
d vrxr xyjh foLQVu 1)fr 1j vc mi[kuu dk dk; fd;k € jok g A oretu ofdx iuy liuy B[;k
IMi: 1y LVWK dk vuJo.k dk; fd;k &k jok g rkid fiYyjk d mR[kuu d nkjku LVWk d vipj.k vkj
dk; Ly ij fLRkjrk dk vuJdo.k fd;k €k Id A Ufp= I[;k 85

18D 20D 21D <
56 &t c
BBAL. T4 [C3CZ T
57 C3 C2 C1
€3 cz ch
58 L T3 C2 C
7’ 637 ¢c2ci
%
50L | T3 CczC
7
V/ [c3 €2 ¢
%
60L Il C3 CZ2C
7% %
7
Index: NOT TO SCALE
$ Stress cell #  MPBX in roof (vertical) 7 MR-MPBX in the pillar sides (horizontal)

L Strain meter C  Convergence & Load cell stations

[~ Barrier Pillar

fo= I[;k 8.5 ,11hlh,y d tiMid&10 buDykbu d ciith Tuy IMi d vrxr LVVk d vikpj.k d vuJo.k
d fy, LFkir midj.kd dk yvimv A
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8.7 xkok d ykg [knkuk e <ykok dk fMtkbu A ifj;keuk B[k , 0,1 0702 bl ifj;ktuk d dk; e ixfr
gkjoh g A
(vry x/k vkj ot odV’ojy )

ell lyxiodj elbfux b.MLVhI ikboV fyfeVM wvkj el l of, I MEik ,.M dEiun ikboV fyfeVM] xkok
Hjk [kyh [knku i)fr d vulkj ykg v;Ld dk mR[kuu dk; fd;k & jogk g A bu [knkuk d ykg v;Ld
iy MLVE [knkuk d <ykok d vrxr e[;r! diey] fevWh tlh vkj fonM fILVKE Qke’ku] yVjkbVI vij
vi; idkj d fQfyfvd] Q:ftul vkj exfuQjl Dy ektn g ifp= I[;k 8:6% bu dkey Qke’kuk e o' d
ekle e Wku @d cu thu dk x.k g A bl {k= e gj o'k vikd ok gkrt g fER T <ykok d cukoV e ’k;]
dh etcrh de gk thrh g fEB N LYki QY;j dh fLFkfr mRilu gkrh g A b1 v/;;u d vrxr bu nk dEifu;k
d [knkuk e fiV d <ykok dh fLRjrk dk v/;;u fd;k & jok g rifd bld fMtkbu d fy, mfpr iekik dk
I>o fn;k th Id A

fp= B[ ;k 8.6 xkok d ,d mFkyh yig v;Ld [inku d <yko dAijh fgLl e yVjkbV vij mid uip diey
fpfdun feVvh dk n’ ftII detkj cp dh fLFkfr mRilu gkrh g A

;uvibvij,e Hjk fiv d <ykok d vfre di.k dk fMtibu rikj dju d fy, xyhuk BkQV o;j ki, pit
vLVfy sk Hk fodflrk dk miskx djr g, fyfeV bfbofyfc;e 1)fr ij fo’y'k.liked dk; fdsk x5k A bl
[ku I feVVh d ueu ikir fd, x, vk ¥;kx’kyk d vrxr ;gk dh feVvh vkj iRFkjk d Hkkfrdh ;k=d
XKk dkoark yxk;k x;k A ILFku d fo’ y'k. ( dk; d fy, Kk eytkr buiV d ieki elu x, g A

ell o,e lyxiodj d dMue [ku d fofflu fyFkykitdy ;fuv d vrxr B[k vkj i.krt Tkdh x;h
ifjfLFkfr;k d vrxr iR;d cp dk fo’y'k.k fd;k x;k febl irk pyrk g fd bl [ku d iR;d cp d fy,
vildre dk.k 71° vij vikdre Apkb 6 el gixh A 4fp= B[ ;k 874
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Fully saturated Mn clay

Bench height - 6 m and slope angle - 71 deg

Safety factor = 1.32

Phreatic surface

fp= I[;k 8.7 iR;d cp <yko d iekik dk fo’y'k.k A

,uvibvij,e Hjk lefdr fiVk d <ykok dh fLRrk dk v/;;u B[k vkj Bpj’ku ifjfLFkfr;k d virxr fd;k
X;k A foftklu <yko d 1kQkbyk d fy, f@tvdy QY;j Brg dk irk yxk;k x;k vkj Bj{kk d QDVj dk
vidyu fd;k x;k A oreku <ykok di B[k 1fjflFkfr;k d fy, Bj{k dk QDVJ 2-0 1 vikd ik;k x;k A lfp=

I[:k 88

110 Lo

100 -

Overall Pit slope at Section 600 North

ite (duimp material)

Phylitic clay

Soft Meta-andisite

Hard Meta-andisite

Silicious Limonitic clay mixw Bl

High grade ore

Overall Slope Safety Factor = 1.86

fp= I[;k 8.8 Nefdr <ykok d fy, fLRjrk dk fo’y’k.k A
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9. Vkdkjh; TRFkjk dn ak]kfxdh

9.1 djy jiT; d tciviblh dh Dgk;rk ikr ty wkifr ifj;ktuk d fy, 1kvWoe vij mid vklikl d
xkok e fkykvk dh LVVk d oxhidj.k dk Befpr vkdkyu wvkj fo’kkKrk i.k jk; inku fd;k thuk A ifj;ktuk
I[;k th,e 0801 bl ifj;ktuk dk; dk 1jk fd;k & pdk g A

(,- Jk&u ckc vk 1 b uokuh )

djy ty ikfkdj.k idMY; bk u ,uvibvkj,e T lid dj djy jiT; d diuj fty e tkbi ykbuk dk fcNku
d fy, db thuokyh [knkb;k d nkjku ’kyk d LVWk d oxidj.k d dk; e viuh fo’kkKrk 1.k jk; inku dj
A bld vrxr di dBkj f’kykvk dk NiMdj BHh 1dkj dh fefvV;k dh LVVk vkj [k dBkj fkyk dh LVWk d
vrj dk igpkuuk vio’;d g A ,uvkbvkj,e Fjk Nt LRkuk i1 dk; LRy vkj i;k<Ckkyk d v/;5u dk; fd,
X, rifd Hfe dh LVWk dk vidyu fd;k € Id A bl {i= d vrxr vie rkj 1j eflo] dEiDV vk} dBkj
yVjkbV 1dfr d Qke’ku n[k x, A Tkekl;ri yVjkbV dk divx e’lu dh Igk;rk 1 bvk d -1 e dkvdj
ml Hou ferk.k d dk; e bLreky fd;k tkrk g A fkyk d oxhdj.k d fy, 10&oo xfr vij ;fu,Dl;y
dtiflo etcrh dk iefkri mi;kx e yk;k thkrk g A LVVk dh bu&ltv ;fu,fDl;y etcrh d vidyu d
fy, f’kleM gej d bLreky I dh x;h jickm.M dBkrk dk mi;kx fd;k x;k A d:zeRj] b>ke] ifj;kje vij
diMuiYyh uked xkok I dy Ni ueu ikir fd, x, rkid mudh ;fu,D1;y etcrh vk} %uRo dk irk
yxk;k €k Id A bu LFkuk 1j 1h&00 xfr vkj jhckm.M dBkjrk dk Hh ekik x;k A fp= B[k, 9-1 wkj 9-2
d vrxr di;LFy d iji{k.k d nkjku yh x;h rLonjk dk n’kk;k x;k g A

bu LFkuk 1 vklru ih&oo xfr 1695 vkj 2195 eh ifr Id.M jgh A 1h&oo xfr dk /;ku e j[kr g,
fjlifctyVh vij LVVk dk oxhdj.k dBkj] BHK; LFkuh; folLQVu dh J.k e fd;k x;k g A wvklru
;fu, Dy dEiflo eterh 13 vk 54 ,eih, d cip jok vkj bu&ltv dk ; Ih, 1 vidyu 20 1 88 ,eih,
d cip jok A vri LWk dk oxtdj.k dBkj fkyk di 3. d virxr fd;k x;k g A eki x, 11&00 Xfr Vkj
irk yxk, x, detiflo eterh d eY;k N irk pyrk g fd LVVk d fy, Rkekl; ifjflFkr;k e fjflix d fy,
U;ure 250 fdykokv VDVJ vko’;d g tk Mh,y 8 fixy ’kd dVjfiYyj VDV] d cjkcj g A ;fu,Dl;y
deiflo etcrh d oxhdj.k vkj Iflfed 1h&oo xfr dh 1)fr d vk 1j Hfe dh LVVk dk fMytfu,V fd,
thu dk B>k fnsk x5k g A 1;k<¢Ckyk d v/ uk d fy, ueu 1000 eh d vrjky 1j ikr fd, tk Idr g
rifd mudh ;fu,fDl;y dEiflo etcrh dk irk yxk;k €k 1d A ftu uveuk d eY; 125 ,eih, 1 vikd g
dk dBkj fkyk d -1 e ekuk € BIdrk g A odfYid Zi e i;kx’kyk d v/;;u d fy, ueu 1000 ef d
vrjky 1j ikr fd, &k Idr g vkj ih&oo dh xfr dk 500 eh d vrjky ij ekik € Idrk g A LVVk db
fLFkfr e dkQh vrj fn[kkb n Idrk g A vrt [knko dh ,ykbue.V e LVVk dk fMytfu,V dju vij ml vfre
zinudfy, vyx 1 v/;;u dk; fd, thu dn fIQK)’k dh x;h g A ertkn dh fLRfr dk de dju d
fy, IHh fcMMjk d fy, Hkikkixd clykbu fjikv Ha Bdk vitky [k d vrxr fn, tu dh fEQKjk dh x;h
g Abl Dfr I LWk dk feVh vkj fkyk d -1 e oxtdr dju e i;kir Bfo/kk ikir gk Bdxh A

9.2 t;ij e ,d ijifk.k din dh LRkiuk A ifj;keuk B[ ;k th,e 0202 bl ifj;ktuk dk; dk ijk fd;k €k
pdk g A
(,- Jktu ckc )

bll 10 lefir fd, x, vfre ifronu d vfrfjDr bl ifj;keuk dk; d vrxr 1 Hou dk ywvimV 2%
ijfk.k Bfo/kvk dh dkfv 3¢ foffklu ije{k.k dk; fd, thu d fy, wvko’;d midj.k 4 midj.kk d fofun’k
vkj IHkfor ifrdrk 5% ajifk.k dk; d fy, viuk, tkuoky ekud wvkj 6% depkfj;k dh vko’;drk vifn
Iftefyr g A bl ifj;ktuk dk; dh BHh vio™;drkvk dk 1jk dju d ’pkr €;1j d bl ijifk.k din dh
LFkiuk 1Qyrkiod dh x;h g A bl ifj;ktuk dk; d Bekir gku 1 Bcfhkr ifronu uotcj] 2008 d nkjku
lefir fd;k x;k A
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fp= 1[;k 9.2 YVjibv divx e’iu dk mizkx djr g, Fhyk d ueu dk ilir fd, twu dk n’; A

JKVh; Phyk ski=dh TLFku 64



Wf'kd ifronu 2008-09

10. 1;koj .k vfHk; kf=dh

IHG [kuu vk b Ic) mlkxk d fy, 1;;koj.k y[k 1ji{kk vio”;d g A i;koj.k witk;kf=dh folkkx Fjk
gok] mkuh vkj feVWh d x.k /ofu Bofk.k vkj okrkoj.k; tekik dk v/;;u fd;k tkrk g A 0% 2008-09 d
nkjku bl fobkkx Fgk foKku vkj ikJkixdh ifj;keuk dk ,d ifj;keuk dk; fd;k x5k A

10.1 dk;y dh [kyh [knku d vrxr foLQVuk 1 mRilu gkuoky /Ky d iclku dh i.kyh dk v/;;u]
dk;yk e=ky;] Hkjr 1jdkj A foKku vkj ik]kixdn 1fj;keuk T[;k bb 0601 vkj A bl ifj;ktuk d dk; e
ixfr gk joh g A

(, 1- Jk;] Vb - JukYMh vkj €0 vij- vikdigh )

foLQkVu dk;dykik d nkjku cMh ek=k e /ky wvkj ,jkIky mRilu gkrk g fed I vklikl dk orfoj.k ekuo
thfr] thuoj vkj ofk iHkfor gkr g vkj bidh Ihek [Ku dh i;koj.kh; WfjfLRkr;k 1j futkj jork g A Ay d
d.kk dk oxtdj.k mid vkdkj d vk 1j fd;k thrk g A Vivy BLi.MM 1kvdyV eVj Wi, Bith dk v
01 1 100 um 0;k0 d vrxr eken /ky d d.k g A PMyodk vF , 1 Afy d.k g € 10 um 0;k1 1 de
LFiku e ektn g A

foLQkVu dk;dykik d nkjku mRilu gkuoky /ky dh ek=k gky d 0;kH] cMu] vrjky] gky dh xgjkb k]
Lvitex dkye tl folLQkVu Mtkbu d iekik X fulkj Jgrk g A okrioj.kh; ifjfLFkfr;k d vrxr gok db
xfr vkj fn’kk] okrkoj.k dh fLFkgrk vkj fefDIx Apkb vkin in.kdkjh Ay d d.k d Qyko dk itkfor djr
g A bl iekik d iHko dk 1rk yxiu d fy, ,uvibvij,e Hjk elullu d ekle d 1’pkr Hkjr d mRrjh
di;kyk {k= fyfevM dh n/kipvk ifj;keuk d vrxr v/;;u dk; fd, x, A bl v/;;u dk; d vrxr
foLQkVu dk; dykik d nkjku mRilu gkuoky PMyo vk Vh, Lih dh ek=k vkj ml 1j foLQkVu dk;dykik d
iekik d fMtkbu d iekik d vy dk irk yxkuk rfik PMio vkl Vh, Lih dh ek=k dk vueku yxku d fy,
effViy fjx’ku dk ueuk r;kj djuk vkj fMLi’ku QDVj dk mi;kx djr g, foLQkvVu dk;ykik fy, lRefpr
vulph dk r;kj fd;k thkuk rFk foLQkVUk I mRilu gkuoky /ky d fy, ,fe’ku QDVj dk fodkl fd;k tkuk
vifn Htefyr g A

"Wkl ;X5 Kky d ueuk d Ty d fy, biLVeDl wvibih,e 115 ch,y dk mi;kx djr g, PMjo vk} Vh, Lih
nkuk dh ek=k dk ekik x;k A bl /ky byj Hjk nk pj.kk d vrxr ky ,d= dju dh i.kyh viukb tkrh
g rifd Ky d U;ure vkdj d vkdMk dk 1rk yxk;k € Id A iFe pj.k d vrxr BHbDyku ektn g

fell 10 um d vidkj I cM Ay d d.k dk DkiyM d.k 1j dk; djuoky 1.ViQ;xy QkI }kjk gkok d
LVie 1 vyx fd;k thrk g A bl rjg vyx fd, x, ky d d.k loDyku d diudy gkij d el/;e |
fxjdj vyx gkrk g t mld fup j[k x, dyfDVx ckry e ,d= gkrk g A nlj pj.k d vrxr Xykl
etb@kQkbcy fQYVj dk mi;kx djr g, ,ftc,.V gok I PM,o dk ,d= fd;k tkrk g A Vb, Iih d vrxr
PMjovkj 10 um I vikd d vkdkj d /ky d d.k ektn g A

PM;odk ,d= dju d fy, 203 ,e,e x 254 ,e,e vidkj d okVeu th,Q/, fQYV] 11j dk bLreky fd;k
X;k vij 10 pm B vikd vidkj d Ay d d.kk dk irk yxku d fy, Iykilvd dik dk bLreky fd;k x;k A
Lifyx 1 1o vij 1’pkr fQYVj 11 dk d.M’ku vkj mfld’ku fd;k x;k A 235 , 1 BkjVkij; 1 cyll
feldh IfUlfviovh 0-00001 xke g dk mi;kx djr g, Bifyx ckryk vkj fQYVy iijk d out dk v/;;u
di; 1 10 vij mid 1’pkr d out dk ekik x;k rifdd /ky d d.k dh ek=k dk irk yxk;k € Id A

foLQ\Vu dk;dykik d LRku d vrxr Bjffir nfj;k e Mimu fo.M di fn’lk e nfj;k dk c<kr g, MLV
liyj LFkfir fd, x, A budh LFkiuk I 10 gok dh fn’kk e ky d ,d= fd, tku dh vofk d fy, vud
foLQkVu dk;dykik dk v/;;u fd;k x;k vij rnulkj folQu d /Ay d lifyx d fy, 20 feuv d
vuJo.k dn vofk 1j fopkj fd;k x;k A bl vof/k d 1i’pkr fudyuoky /ky dk fofflu fn’kkvk vkj vikd
Apkbsk e tMLEL vkj Mk;Y;V fdsk x5k A Diyjk d LFku foLQVu d foftklu LFkuk d vullkj j[K x5k A
foLQVu vof/k d nkjku] [kuu dk; d wi; dk;dykik dk jkdk x;k A vt vU; [uu dk;dykik d dkj.k
foLQkVu I mRilu gkuoky /ky d v/;;u dk dk; iHkfor ugh gvk A ekullu vofk d 1’pkr lkoy&MEij
Vkj Mxykbu cpk d ikl dy 21 foLQVuk dk vuJo.k fd;k x;k A
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gok e 0;kir ky d d.kk d IdUn.k 1j foftklu nfj;k d itko dk vidyu dju d fy, foLQvu dk; fd,
thuoky LFkuk I fofdUu nfj;k 1y Biyjk dn LFkiuk dj foLQkVu dk; dykik dk vuJdo.k fd;k x;k A

bl [Ku ifjlj e le; dk;ky; d tou d Nr d Aij yijul ,.M ek;k tf .M;k fyfeVM Hjk cuk, x, ,d
Lopkfyr onj LV’ku dh LFkiuk dh x;h g A bl onj LV’ku d vrxr vkdMk ikilr ;fuV] gok dh xfr] gok
dh fn’k] gok dk rkieku] gok e uef] Bkykj JfM,’ku vk o'ikr vifn d fy, BURkj ektn g A bl vkdMk
ikflr ;fuv d vrxr ivey tMieVy Mk cd midj.k Hh eken g & fu;fer -1 1 gj ,d feuv 1
Icf/kr vkdM Lopkfyr vik/ikj 1 ikir djrk jgrk g A

bl ifj;keuk d dk;ky; d ikl Xykcy ,flojkue.Vy rdukythll] bf.M;k Fjk cuk, x, ,d Vib&,DI1
BkMkj dh LRkiuk dh x;h g A bld Vib&, DI ,.Vuk I gko tkoj VkBfe’ku wvkj fo’ky {k= d vrxr
0;kr vdifLvd oo d vkdM ikir fd, t Idr g A dil;Vj d ekfuvj 1j bldh buVvillVh viu&ykbu d
VI 1 1rk pyrk jgrk g vkj iR;d %.V d vrjky 1j fefDIx gkoV dk 1rk pyrk jgrk g A BkMkj Fjk
irk yxk, thuoky Fey IyEl vkj fefDIx gkbV Fjk okrkoj.k dh fLFkjrk dh J.k dk vidyu fd;k €k
Idrk g A bl midj.k d IkQVo;j 1 Fifyx nj] J1Y;’ku vikin dk;pkyu d iekik d p;u e Ho/k ikir
gkrt g A vkdMk dh ikilr Lopkfyr vkj le; d DiFk fujry pyrk jork g A “okl;k; Ay d liyj]
Lopkfyr onj LV’ku vkj BkMkj d LFkuk dk [ku d uD’k d vrxr j[kfdr fd;k x;k g Yfp= F[;k 10-1}
eiulu d i’pkr d fo.M jkI d n”; dk fp= B[;k 102 d vrxr n’k;k x;k g A

PMio vkj Vi, Lih d Bk foLQKVuk d fMtkou d iekik d efYViy fjx’ku fo’y%.k I irk pyrk g fd
foLQkvu d fMekbu d iekik 1 /Ky d Bdin.k iy vIlj iMrk g A foLQvd dh ek=k e of) d BkFk Kk
Ky d mRilu gku dh ek=k e of) gkrh g A ekulu d ekle d 1’pkr d fo.M jkI d n”; 1 1rk pyrk g
fd MCY;, IMCY; gok dh fn’k dk ,d ie[k -[k jok g A 1200&13-00 %.V dh vofk d nkjku vikdre
fMLi’ku d QDVj d n[k x;k g tkfd [knku d vklikl d {i= e &y d iflo dk de dju d fy, ,d
mire le; ekuk €k Idrk g A ,fe’ku QDVj d fy, oreku v/;;u d nkjku r;kj fd, x, 1fMiDVo bDo’kuk
dk mi;kx bl [lku d vrxr ,fe’ku d fu;=.k dh j.kutfr d vrxr bLreky fd;k €k Idrk g A
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fp= I[;k 10.1 ,ulh,y di n/iipok ifj;ktuk o [iu d uD’k d vrxr LFifir
midj.k d Lk ok j[ifdr fdzk x5k g A

WIND SPEED (mis)

- i B [ 2.1-38
Resultant Yector r ------ - HHo05-21
}m : Calms . 82.86%

fpo= I[;k 10.2 ,ulh,y dh n/kpok ifj;keuk e ekullu d 1’pkr fo.M jkI dk n’; A
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1. rdundh Belo; vkj ifj;keuk 1cl/ku fohkkx
(e vij- Vildiji] -, 1- xifoln “KVh Vij - fott; dekj )

rdundh Belo; wvkj iff;ktuk icUfku folkkx ivhlhih,eMit Jjk vul/ku vkj fodkl vkj ik;kier ifj;keukvk
d fy, ilrkok r;k fd, tu d pj.k 1 ydj ifj;keuk dk; d dk;ko;u vkj midh BQyrkio rdundh
lelo; inku dju vkj iclkdh; wvko’;drk, 1jk dju €1 M0 idkj d dk;dykik dk n[kj[k fd;k tkrk
g A ;g follkx Tk;keEr ifj;ktukvk d akfkdikj sk vk ,uvkbvkj,e d ijke’knkrkvk vij vul/lu ny d
InL;kd cip ,d Iid I=d -1 e dke djrk g riid ik;ker ifj;ktukvk dk mud y{;k dh ifr vkj

fuljr

le; vij vicfVr ctV d Hharj 1jk fd;k € Id A bl fotkkx Hjk foLrr vk 1j inku dh

thuokyn Bokvk d vrxr futufyf[kr dk;dyki Iftefyr g A

rdundh lelo;

ifj;ktuk 1cl/u

ekuo 1 Hk/ku fodkl

idi’ku vkj ipkj

vibihvkj vkj rdutd dk gLrkrj.k
iLrdky; vij 1puk

LA W

1. rdundh lelo;

ILFku wkj wU; m]kxk rFfk ak;ked vitkdj.k d Bk Tid

ILFkku d Horj vrj follkxh; lelo;

rdundi&okf.fT;d BEi'k.k B cfhr ifj;ktuk, vifn

JKV; vk vrgk'vi; Bg;kx

ILFku d fun’kd] mPpLrjh; Behflk Bfefr] *kldh; e.My vkj vke EHk dk rduhdh tkudkfj;k
inku djuk A

ie[k cBd Bdk dk;k vkj Be>krk Kkiuk d fy, Belo; inku djuk A

I IkAuk dk 1clku 1Je’kDr vij midj.k dh vio’ ;drik

vul/u dk; d fy, u, {k=k dk 1rk yxk;k thuk A

2. ifj;keuk iclhku

ifj;keukvk 1 NBcfhr xkgdk d ilrko vkj ifronuk dk vire zii fnjk thuk vk mudk
iLrrdj.k A

ik;ker] fokku vij ik]iixdh vkj virfid ifj sktukvk ok vudo.k o =ekild Beifi A

vul/u wvij fodkl 1 Mcfhr xfriof/k;k miyft/k;K pky ifj;k€ukvk vij Tilu dh x;h
ifj;ktukvk 1 Icfhr Tpukvk dk v]ru cuk;k thuk A

ifj;keukvk d ilrkok] pky ifj;keukvk vij Bilu db x;h afj;keukvk T Befhr vty [k dk
vuj{k.k A

xkgd dEifuzk 1 ikir QiMcd dh Feffkk A

fokku wkj wk]kixdh ifj;keukvk 1 Bcfhr =ekfld ifronuk] foRrh; fooj.k vkfin dk iLrrhdj.k A
ILFku d oKkfudk vkj oKkfud depkfj;k d nkjk dk; dek dk vuJo.k A

I I/ku fodkll

ILFku d oKkfudk dk Hkjr vkj fon’k e gruoky 1fKk.k dk;@el] Ixk'B;k wvifin e Htu]
ifrfu;Dr dju ;k ukekidr dju 1 Kcfhr dk;dykik dk Telo; A

1P°kk.k dk;@el] Ixk'B;k vkfn dk vk;ktuk A

ILFkku d oKkfudk dk MKDVJV vkl bld ckn d v/;;u dk;k vkj vU; BLRkuk d chp vki I nkjk
ij Hetk tuk A

w; Kkf.kd BLRkuk d Nk=k d fy, mud vul/ku B Dcfhr dk;k e Bg;kx db Bfo.k inku
djuk A
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4. 1diku vkj ipkj
e [ILFku d oKkfudk Hjk idk’ku d fy, Befir rdutdh y[k dk BEiknu A
,uviovij,e d oclkbV vkj b&cyfVuk d vio’;d Tkexh inku djuk A
,uvibvkj,e d okf'kd ifronu vikj foojf.kdkvk dk 1dk’ku A
foftkiu 1f=dkvk vkj Iteyuk e idk’kr y[k 1 Bcfhr viky[k dk vuj{k.k A
fofflu 1f=dkvk] Ixk'B;k dn Lekfjdkvk e ,uvkbwvikj,e di xfrfof/k;k 1j foKkiuk dk 1dk’ku A

5. vibitvkj vk rdund dk glrkrj.k
o Viiifud vulkkuk d fy, 1V.V 1kir dju I Icfhr Dok, inku djuk A
e u, miiknk d fy, v]kxk dk rduhd dk gLrkrj.k A
e ub rdutdk dk okf.T;d mi;kx A

6. iLrdky; vij Bpuk 1.kyh

;uviovij,e d iLrdky; wvij Ipuk din d ikl vud mi;kxh iLrdk | BEeyuk e ilrr y[] vul/ku
iLrdl] fofflu midj.k d fofun’k] rduhdh ifronuk dk H.Mkj ektn g A BLFku dh iLrdky; Fjk foftkiu
n’k vkj fon’kh if=dkvk dh fu;fer ifr d fy, pnk Hgk x;k g A iLrdky; d vrxr miytk ilrd fkyk
vitk;kfi=dh] [kuu viik;ki=dh HkoKkfud wtk;kf=dh] xf.kr fokku] Bjx cuk, tku] HidEiu €1 fof’k'V {k=k
I Icfkr g A bl iLlrdky; Hjk ,uvkbvij,e d oKkfudk dh vko’;drk, ijh dh & jgh g A bld vylkok
bl iLrdky; dk mi;kx fofflu “k{kf.kd BLFKkvk vij xkgd dEifu;k ,0 BLFkvK gk B fdk € jok g A
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M i Ekjh vkj Inkkok
Lunt y[idkj

y [ ijifk ifronu

lok e
InL;] jk'vh; fkyk ;k=dh ILFkku
dkykj Lo.k {k=

geu jk'Vh; fkyk ;ki=dh BLFku] d- € ,Q- d 31 ekp] 2009 dk Dekir o% ryui= vkj mid BiF DyXu vi;
vkj 0;; d y[k dh tkp dj yh g A bu foRrh; fooj.kk 1 Bcf/kr mRrjnkf;Ro bl BILFku d iclfku dk g A
gekjk mRrynkf;Ro bu foRrh; fooj.kk 1j gekjh y[k 1ji{kk d vikkj 1 doy viuk fopkj 0;0r djuk ek= g A

geu viuh y[k 1jiik Hjr e Bkell;rt Lodr y[k iji{lk d ekudk d vulkj gh g A bu ekudk d vullkj geu
viuh y[k 1k d fy, ,d ;ktuk cukdj y[k db y[k ijhfk djun g vkj Bcf/hr BLFku 1 ;g viCoklu ikir
djuk g fd ; y[k fooj.k fd Ut Ho 1dkj d xyr fooj.k 1 eDr g A y[k 1ji{kk d vrxr y[k d Ick e
iLrr WGk vij y[ik fooj.kk e fd, x, Mk.kvk dk 1ji{k.k bud dN ueuk d vk 1j fd;k x5k g A y[k
ik d virxr viukb x;h y[k uffr;k vij iclku Hjgk iLrr fd, x, ie[k vidyuk dn Behflk rrik y [k
fooj.kk dk lefdr eY;kdu Hn Iftefyr g A ge fo’okl g fd gekjh y[k 1ji{kk viu fopkjk d fy, lefpr
Vi/kj Lrr djrh g vkj ge fjikv djr g fd &

1- gekjh y [k iji{ik mnn”; d vulkj gekjh 1olkre thudkjh vkj fo’okl d fy, vio’;d tkudkjh vij
Li"Vhidj.k ge ikir g, g A
2- gekjh jk; e tgk rd y[i iflrdkvk 1 idV gkrk g] ILFku Hjk o BHO y[kk cfg;k Bid idkj d j[k
X;0 g tk dkuu Fjk vif{kr g A
3 bl fjikv d vrxr miYyf[kr ryui= vk vk; vij |;; d y[k mul Icfkr cfg;k I ey [kr g A
4- gekjh jk; vkj gekjh BolRre tkudkjh rfk ge fn, x, Li'Vidj.k d vulkj futufyf[kr
dk Nwvdjt
1- dN ijkuh ikflr;k vkj nunkfj;k d Bc/k e dib fooj.k ;k i"Vhdj.k ugh fnsk x5k g A
2- k[ iy fVIi.kh d vrxr fVIT. B[k 2 45%

ILFku d y[k
1 ryui=d InH e 31 ekp] 2009 rd BLFku d dk; db fLFkfr] vkj

2h vk; vkj 055 d Intke ml righ[k dk Bekir ok d nkjku 0;; 1 vikd ek=k e g,
vk; d Ic/k e Igh vij mipr fp= iLrr djr g A

dr mMiK it vij Iniok
Lunh y[kdlj

g0 In ,- Igno tf 1k
Hkoxhnk

LFkkub cxyj]
fnukd 20 vxLr] 2009

I[;k 114] 1344 iFke ry] pkFik k] riljk ebu] guer uxj] cxyj & 560 019
njHkk B[ ;k,b 224208482] 224209530 Byt 98453 9753
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Vi Phyk sk=dh 1L
pfEi;u JhQ] dkykj Lo.k {k=

y [k uffr;k vkj y[k 1j fVIif.k;k € o'k 2008&09 d ruyi= vkj vk; vij 0;; d y[k dk gn
,d Hkx g A

1. Y[ unfr;k:-
d. y[k i)fr:

ILFku Hjk futufyfkr enk felg mip; d vk 1j fy;k x5k g dk NiMdj viu y[k dk j[kj[o udnh
Vilkj 1j fd;k x5k g A

1) itxr vij jktlo 055 d fy, ilr Rgkrk vunku A
2) ifj;ktukvk 1j vuekfur 0;; ,Fkk\] en.k vkj ifronuk dh iLrfr A

[k. LFkk;h afj D afRr;k:

LF;h ifjHifRr;k dk 1ehdj.k mudh okLrfod ykxr ij fd;k x5k g A

X. fon’kh enk e dkjckj:

I idkj d ithxr enk dk vk;kr vixe Hxrku d vidkkg 1 fd;k x;k g A vri fon’k enk e g, dkjkckj dk
mudh okLrfod ifjorun; njk 1j y[k iLrdk e n’k;k x;k g A ifjoruh; njk e mrij p<to d fy, dkb
lek;ktu vio’;d ugh g A

%. jktlo dh el;rk:

—_

. vull/fu vij fodkl ifj;keukvk d vk; dh ell;rk Bdk di Bekflr 1j dh x;h g A

IHh jkeLo; 05k d fy, Bjdk 1 ikir vunku dk y[lk d vrxr Bgi;rk vunku d -1 e y[kk d vrxr
bl vi’oklu 1j fy;k x;k g fd mldh etjh d fy, [Ku e=ky; Hjk Lotdfr u= &kjh fd;k x;k €kjh fd;k
X;k g vkj & ryui=d fnukd d ckn ikir g, g A

N

3, Lkjdkjh vunku dh ell;rk:

[ku e=ky; 1 ikir xj&;keuk vunku dk mi;kx oru vkj HRrk I Rcthr 0;; d fy, fd;k x5k g A ;kEuk
0;; d fy, r vunku dk mi;kx 1thxr 0;; d fy, fd;k x;k g A

JEVA; Thyk sk=dh TLFku
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;keuk 0; 5k d fy, iklr ixtxr vunku dk 1thxr vk; d -1 e eY;gkl d vuikr e ithxr vunku T [kjhnh
x;h ifjhifRr;k d gh vilkg i fdsk x;k g A Kk 1edxr vunku ryui= e vU; fufl;k d “k%d d vrxr
VILFkixr jktLo Bjdkjh vunku d zi e n’lGk x;k g A

p. Bok Nekflr wiH:

ILFku Hjk Hejral thou chek fuxe dh Bkefgd minku ;ktuk viukb x;h g vkj bld fd’rk d Hxriu y[k
d vrxr oru vkj HRrk e n’k;k x5k g A

Wio'; fufk d Ick e bl ILFku u viu viidk depkjh #ifo'; fuflk IxBu] cxyj d I vuctir dj fy;k g
A ILfku d Hfo'; fufk v’iniu db jde ok oru vij Har d “Kikd d vrxr n’lck x:k g A

N. eY;okl:

eY;okl dh x.kuk Ink i)fr d wvulky Hkjr Bjdkj d okf.kT; ekeyk d foHkx Hjkmud i= D[;k
4@24@63&th- , I- fnukd 27 flrEcy] 1968 d vrxr fu/iijr njk d vk/ij dh x;h g A

mDr i= d vulkj o% d nkjku €M x;h LFkk;h ifBafRr;k dk Dcf/kr foRr ok d 1 vDrcj vkj 31 fnllEcy |
10 vkj 30 fhrEcj 1 igy bLreky e yk thu 1j eY;gkl dh x.kuk mId 1j nke d vi/kkj 1j dh x;h g A
fdir fdIh Ho LFk;h afjBRifRr dk Bcf/kr foRr o'k e 31 fnlEcj d ckn bLreky e yk;k x;k gk rk eY; gkl dk
iko/ku midh ,d pkrkkb nj iy fd;k x;k g A 1998&99 rd fdlh Hh en dk riu eklg 1 de vof/k d fy,
bLreky e yk;k x;k gk rk mBd eY;gkl dk mhdh ,d pkrkb ny 1j ugh fd;k x;k g A bl i)fr dk vulj.k
1999&2000 I fd;k x;k g A

2. y[ik 1j fVii.fh: -

1. 1tehxr vkj{k.k d vrxr o% 1988&89 d nkjku ci-th,e-,y- Hjk fcuk dib ykxr d vrijr ifjlifir;k
dk n’kk;k x;k g A

2. 0% 1998&89 d nkjku ci-th-,e-,y- Hjk bl ILFku dk vrfjr afjlifRr;k f€l Hfe 1j fLFkr g | ml
tkfe dk LokfeRo BLFku dk vrfjr fd, thku vkj bI N Rcthkr vi; vkipkfjdrivk dk igk dju d Bc/k
e Hkjr Bydkj 1 fn’k fun’k ikir giu rd d fy, ml chth,e-,y- d [krk d vrxr gh j[k x;k g A
pfd bl Hfe d LokfeRo d vrj.k d fy, dkb glrkrj.k 1= r;k ugh fd, x, g] ILFku d “kidh;
e.My u ik vuclk 1= r;kj fd, tkr le; ILlFku dk ofLrfod i e vrijr fd, thkuoky Houk d
Vvikj 1j y[k d vrxr lefpr ifjoru fd, tk,x A

3. vk; dj vififu;e 1961 dh MKk 3541424 d virxr vk; dj fu;e 1962 d fu;e 6 d vulkj din 1jdkj
u bl ILRku dk vul/u vkj fodkl dk;dyki dju d fy, ,d viklfpr 1L, u d i e &
vuetnu inku fd;k Fk og 31 ekp] 2005 rd d fy, g A bl vueknu d uondj.k d fy, ILFku u
vk; dj forkx dk ,d vkoni 1= iLrr fd;k g fel ij fopkj fd;k €k jok g A

4. 0' 2008&09 d nkjku ;kEuk vunku d -1 e 4700 yk[k #1, 1Kr gvk g A 0%k 2008&09 d nkjku
ILFku dk xj&;ktuk vunku d -1 e dkb jde 1kir ugh gh g A

JEVA; Thyk sk=dh TLFku
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5. 0' 1994&98 d nkjku DLFku d B{ke wkfikdkjh Fk fuf/i;k d n#iskx d Ick e ,d fofkxh; thp dk
vin’k fnsk x;k g A ILFku d vidyu d vullkj yxtkx #- 46]68]645/- dk n#i;kx gvk g A >B (;;
vkj ifjhifRr;k dk I€u djr g, rfk vk; vij 055 y[k d vrxr bl mDr vof/k d nkjku 0;; rFk
eY;gkl d -1 e n’lkr g, fufl;k dk n#i;kx fd;k x;k g A ;fn Dcfhr 0;Dr 1 ;g Jk’k Hkfo"; e
oly dh x;h rk bl ml o% d vk; d vrxr n’lk;k €h,xk A bld vykok mDr 0;r i1j Qkgjh dk
,d ekeyk Ihcivib- d fo’k'k Usk;ky;] exyj d vrxr viukir iMk g A

6. foKku vk ikJkixdh ifj;keukvk 1 Bcfhr Je’kDr d 0;; dk oru vkj HRrk d “i'kd d vrxr fy,
thu vkj virfjDr ik dk ,uvkovkj,e db ILFku fuf/k e vrijr fd, thu dh i)fr ILFku db ,d
llek; ifjikfv g A

7. Hipo] [ku e=ky; d dfk ub fnYyh e fnukd 27&09&1999 dk 36 of *kkldh; e.My dh cBd e fy,
X, fuk; d vullj bl ILFku Hjk Dkell; 1;ktu d fokrh; fooj.kk d virfjDr BLFku B Bcfir
vul/u dk;dykil] 1k;ker afj;keukvk d di;dykik i Dlei{i/ou o% 1 foRrh; fooj.k dk ,d
vij IV vyx I iLrr fd, thu dk fu.k; fy;kx;k g A

8. U3 i{lk dh " ji*k di i'Vidj.k ckdh g A

9. bl o% d y[k d iLrridj.k dh Bfo/ik dk /;ku e j[kr g, fiNy o% d vkdMk dk fQj 1 oxidr
fd;k x;k g A

10. 31 ekp] 2008 dk Meklr 0% d ryui= d vrxr o% d nkjku vrj d -1i e (+) ;k(-) d
Sii e n’lk, x, vkdM o'k d dkjkckj dk n’kkr g fEld vrxr ¢V [kkr d lek;ktu dk eY; o vi;
lek;ktu Htefyr g A

g0 ,- ,U- ukxjktu g0 1 Ih- uokuh
i’ku d fu;=d fun’kd

g0 InL;
Kkhdh; e.My

gekjh bIh righ[k d 1fronu dk n[k
dr mMik] itkjh vkj Inkf*kok
Bunh y[kdkj

g0 I ,- Igno th itkh
Hikxhnk

LFkkut cxy]
fnukdt 20 vxLr] 2009-

JEVA; Thyk sk=dh TLFku



Jevh; frkyk sk=dh FLFkku
pfEi;u jIQ Mkd %j] dkykj Lo.k {i=
31 ekp] 2009 dk ryui=
nunkfj ; k iff LifRr;k
de- fooj .k VUL 01042008 o | O MRIVET 3 03 2000 i ik | 28 fooj .k VUL o1 0a-2008 o ey | O d nidku v 31-03-2009 dl
1 B +) “) 1 B +) “) Kk
# i # i # i # i # - # i
1 2 3 4 5 6 7 8 9 10 11 12
1 [iexr vk 3244334.00 0.00 3244334.00] 1 [pty ifjlifr;k
virfjd 1thxr vkj{k.k 5042413.00 0.00 5042413.00
d- glrxr udnh 169243.50 -45702.50, 123541.00
2 [vi; fuffisk [k cd e udnt 10255960.58 224325237 80127008.21|
% LVid & y[ku Trxh di en 5 125170.49 -74478.00) 50692.49|
d. viLFkixr Bidkih vunku 26145304.92 591329.00 26736633.92 3. QVd]j nunkj 6 325459.00 0.00) 325459.00)
[k vi; vij 055 [k 9072771.80 -13958615.50 -4885843.70
x. DLFku o fodkl fuflk 93000000.00 0.00 93000000.00] 2 | fuo'
d- vYi voflk tel&ifj;keukvk T ikir vixe jk' 7 48437195.00 -24717371.00 23719824.00
[ TLFGu fodkl fuf/k 8 93000000.00 0.00 93000000.00
3 |pky nunkfj;k
3 |-k vkj vixe
d. ply ifj;ktutvk d fy, ilir vixe ji'k 1 102132271.10 2424869.63|  104557140.73 d- vixe&depjh 9 6161.50 602828.00) 1218978.00)
[x. Qvdj nunkj&orui=d dvkr;k 2 139042.20 -74627.00 64415.20 [k vixe&ifrdrk 10 8208050.00! -6147975.00 2060075.00
X. Qvdj nunkj&deptijh 3 566318.05 -351000.00 215318.05
% QVdj nunkj&wi; 4 3331942.06 -1980787.00 1351155.06] 4 |[Thek j'k;k 11 29900.00 367510.00 397410.00
5 |vi; ply ifjlifir;k 2664785.05 10494868.00) 13159653.05
phy ifj;kEukvk ij 0;; 12 58018669.46 3613033.00 61631702.46
6 |ifj;ktuk ifjIifRr;k 13 0.00 574883.00 574883.00
7 |GG T TRk 14 20823814.09 4226826.00 25050640.09)|
dy/| 242674397.17 -13348830.87  229325566.30, dy| 242674397.17 (13348830.87) 229325566.30
0'k 2008&09 d nkjku vrj dk fooj.k & vkLFkixr Bjdkjh vunku d fy, 0'k 2008&09 d nkjku vrj dk fooj.k & LFkk;h ifjlifRr;k d Cykd d fy,
ithxr 0;; d fy, iklr ;ktuk vunku 4700000.00 o'k d nkjku LFk;h ifjbifRr;k d fy, fd;k x;k Hxriu 8335497.00)
AVib, ¢ o'k 2008&09 d fy, eY;gkl VALFXr ith vunku T %AVk;k x;k -4108671.00, AVib, o'k 2008809 d fy, eY;gkl -4108671.00,
o’k d nkjku vrj 591329.00 o'k d nijku vrj 4226826.00
LFik; D ifj TifRr;k 31-3-2008 31-3-2009
Idy (yid 84131539.91 92467036.91
AVkb, 1 eY; gkl 63307725.82 67416396.82
fuoy (ykd 20823814.09 25050640.09

gekj bIh rkji[k d ifronu d vulkj
dr mMik] itkjh ,.M Inkf"kok

Tunh y[dk




g0/~ ,- ,U- Ukxjktu g0/~ if- 1 uokuh g0/~ InL; | go- |
i'klu fu;=d fun"kd “khdh; eMy (It ,- Igno t- itkjh)
Hoxinkj

LFikut cxyj

fnukd!

20 vxLr] 2009.




JKVh; frkyk ski=dh TLFku
pfEi;u jiQ Mid %j] diykj Lok fi=

31 ekp 2009 dk Relir o'k d fy, vi; vij 033 db y[ik

Ze- 1 vk "i'kd — 2008-09 2007-08 Ze- 1 y ik *k'kd v 2008-09 2007-08
L # 1 # i # i
1 2 3 4 6 7 8 9
1 oru vkj Hr 33271617.00[ 17715623.00 1 ILFku dk vrfjr ifjskeukvk T ke vik'kk 0.00 21869320.00
2 Vi; &depkfj ;k dk Hxriu 629948.00 291821.00 2 [u e=ky; 1 ikr Bgk;rk vunku 0.00 0.00
3 i"iklfud 0;; 4613238.00 2747788.70 3 fofolk vi; 6999283.00 8576892.08
4 ifflifir;k dk jLg[o 1042776.50 518346.00 4 eY;okl d fy, ithvunku I vrj.k 4108671.00 3431505.00]
5 LRk ifj LifRr;k 1) eY;gkll 4108671.00 3431505.00 5 vk; 1 vfrfjDr 0;; 32558296.50 0.00
6 ithxr ifjlifr;k ij ikIfxd 0;; 0.00 99862.00
7 |05 1 virfiDr wi; 0.00 907277138
dy:- 43666250.50] 33877717.08 dy:- 43666250.50 33877717.08

g0/~ ,- ,U- Ukxjktu
i"klu fu;=d

LFkut cxyj
fnukdt 20 vxLr] 2009.

0/- it Hh- uokuh
fun’kd

g0/~ InL;
"ldh; e.My

gelj bl rijifk d ifronu d vulij
dr mMil] i€h .M Iniiok

Tunh y[kdkj
g0/-

(It ,- Igno & Ttkjh)

Hk<hnkj



Jevh; fkyk ski=dh BLFkku
diykj Lok {i= - 563 117

Schedule 50
31 ekp] 2008 dk Deklr o'k d fy, eY;gkl vulph
1dy (ykd eY;gkl fuoy (ykd
oW [ifr 31-03-08

eY;gkl db . 1.10.07 - 31.03.08 dk cW [kr | ., dk dy |31-3-2008
ifj hifir di uie nj  |010407 di " wajxr’h 30'0[9k'.‘h’z rdl3112.07 d d";gl‘[ﬁn dy (diye 3" OEY7 A iy i OeKY‘_jg[{’ evigl | di (dye | 31-0%2007

% A J cp [Kjin J 17) eY;gil ’ (diye 9 1| g1 12)

ifj HifRr;k
11)
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Hou 5 9108642 0 0 0 0 9108642 6341664 0 455432 6797096| 2311546 2766978
1;= 0 e'lujh 7.5 31473182 0 0 0 0 31473182 30112868 0 573726| 30686594 786588 1360314
ty ifr 5 292201 0 36725 0 0 328926 200229 0 16446 216675 112251 91972
fctyh dh ifr 5 503434 0 0 0 0 503434 384681 0 25172 409853 93581 118753
Quipj 5 2050290 0 18790 0 0 2069080 1197444 0 103942 1301386 767694 852846
dk;ky; midj.k 5 1503918 0 116915 0 30540 1651373 748784 0 81423 830207 821166 755134
okgu 7.5 783835 0 0 0 0 783835 534913 0 39537 574450 209385 248922
ik kyk midj.k 7.5 17728673 0 232660 0 0 17961333 7387200 0 1242394| 8629594| 9331739 10341473
rduhdhilLrd 5 3704996 0 0 0 353980 4058976 1251993 0 189676 1441669| 2617307 2453003
1kQVo; j 15 3893739 0 4200 0 0 3897939 3552378 0 131966 3684344 213595 341361
gkMo; j 20 8309365 0 94267 0 0 8403632 7441652 0 317408| 7759060 644572 867713
fctyh ykbu dk ifjoru 5 1799459 0 0 0 0 1799459 524654 0 89973 614627| 1184832 1274805
ik Rk kxdh ik lyk 2089488 0 2240 0 0 2091728 197761 0 164410 362171 1729557 1891727
dy :- 83241222 0 505797 0| 384520 84131539 59876221 0| 3431505| 63307726/20823813| 23365015

ithixr lexh [kjin d fy, vixe 0 0 0 0 0 0 0 0 0 0 0
(fiNy o'k d vkdM) 78623184 0 582030 0| 4036008 83241222 | 56438369 0| 3437852|59876221 (23365001 | 22184815

fVIL.Ih: 1. bLreky e u yib x;h Hkexh & fuy 1dy (ykd eY;gkl fuoy

2. ok ykou 1)fr ij eY;okl dh x.kuk dh x;h g




Jevh; frkyk ski=dh ILFku

pfEi;u jiQ Mid 2] dikytj Lo.k {k

31 ekp] 2009 dk Beklr o'k d fy, ikflr;k vkj Hxrku y[k

ikflr;k Hx rku
Je- vk "k'kd jde jde de- 1 vk "kkd jde jde
#- i- #- i- #- i i-
1 2 3 4 5 6 7 8
1 fnukd 1.4.2008 dk vkjfkd "k% 1 LFkk;h ifj HifRr;k
d- gLrxr udn 169243.50|
yunu 857446.00) 857446.00)
[k cd e udnh 10255960.58
Ikjdkjh vunku ithxr y[k 4700000.00 4700000.00
2 oreku nunkfj ;k 40616810.63 2 oreku nunkfj ;k 19887170.00
d- ifj;ktukvk d fy, 33776227.63 d- ifj;ktukvk d fy, 11283925.00
[k vi; diy, 6840583 [k vi; dfy, 8603245.00
3 fuo’ 41037195.00 41037195.000 3 fuo’ 41319824.00 41319824.00
4 pky ifjHifir;k 4 pky ifj HifRr;k
(d) QVdj nunkj 500330.00 (d) Qvdj nunj 13914488.00
d- orui=d dVkr;k d- orui=d dVkr;k
[k vi; 48303.00 [k vi; 8526156.00,
X- ifj ;ktukvk d fy, 452027.00 X- iff ;ktukvk d fy, 5388332.00
(IH .k vkj vixe 4399814.00 ([ .k vkj vixe 8880520.00
d- depji 4093786.00) d- depji 8447913.00
[k vi; [k vi; 65097.00|
X- tek X- tek 367510.00,
% fuyfer y[k 306028.00
o) iR {k 0;; 188502.00 o) iR {k 0;; 42087483.50
d- oru vij Har 50000.00 d- oru vij Her 33545232.00
[ iklu 0;; 125547.00 [ i'lu 0;; 7176467.00]
x- ifj HifRr;k dk j[kj[ko 12955.00 x- ifj HifRr;k dk j[kj[ko 731387.00|
% [kir Bkexh vij iklfxd 0;; % [kir Bkexh vij iklfxd 0;; 604397.50|
M-LVKbQ.M wij,&vij,Q 30000.00]
0 viR;{k 0;; 8268087.00




ikflr;k Hkx rku
Je- y [k "k'kd jde jde Jde- vk "kkd jde jde
#- i- # i # i- # i-
1 2 3 4 5 6 7 8
%) viR;{k 0;; 52762.00|
d- cpr [krk Tkof/k tek] vkbMi,Q ij (;kE 8010732.00
[k fofo/k 211702.00 d- cpr [krk Tkof/k tek] vkoMi,Q ij C;kE 7445.00
X- vixe ij (;kt 15154.00) [k fofo/k 45000.00
% ifjskeukvk 1 vk; 30499.00 X- vixe ij (;kt 317.00
% ifj s keukvk 1 vk;
5 ,uvibvij,e ILFku fodkl fuflk 97500000.00 97500000.00
5 ,uvkbvkj,e ILFku fodkl fuf/k 72500000.00 72500000.00
6 31-03-2009 dk vire "K%
d. gLrxr udn 123541.00
[k cd e udnh 8012708.21
dy:- 207635942.71 dy:- 207635942.71
gekj bl rijifk d ifronu d vulkj
dr mMiK itkjh ,.M Inkfkok
Tunh y[kdkj
g0/~ - ,U- Ukjitu g0/~ it I uokun g0/~ InL; g~ |
i'flu fu;=d fun'kd "Ikhdh; e.My (I ,- Igno th 1tkjh)

Hixinkj




jevis fhyk ski=dh ILFku
pfeisu 1O Mid %] diyij Lok fi=
31 elp] 2009 dk ryui= & ILFbu y[K

nunkfj ;k ifjLifRr;k
de- 1 foojit vul- - | 01042008 dicp o dintiu VI 5 05 5000 d e | g 1 vul- 1| 01-04-2008 di | O & Ml vri | 31-03-2009 ok
Kk ) ) (G) ) Kk
# i # i # i # i # i # i
1 2 3 4 5 6 7 9 10 11 12
1 [itxr vijkk 3244334.00 0.00 3244334.000 1 [pty ifjlifir;k
virfjd 1thxr vkj{k.k 5042413.00 0.00, 5042413.00
d- glrxr udnh 15850.00 53677.00 15850.00
2 |vi; fuflk;k [k cd e udnh 7257639.49 -23915971.91 -16658332.42
X- VWYi voflk tel&ifj;ktukvk 1 ikir vixe 4 10600000.00) 12319824.00, 22919824.00
d. ViLRfxr Bidkih vunku 26145304.92 591329.00 26736633.92 _
[k vk vij 055 vl 9072771.38]  -32558296.50 -23485524.70) 2 |__.k vij vixe
X. ILFku dh fodkl fuf/k 93000000.00 0.00 93000000.00
d- vfxe & depjh 5 350740.00) 61155.00) 411895.00
[k vixe & wi; 6 7493785.00) -5695924.00 1797861.00
3 |pky nunkfj;k x- vk; dj fulkk.k o'k 2006&07 7 0,00 7891905 7891905
d- Qvdj nunkj & oruid dVkfr;k 1 139042.20 -74627.00 6441520 3 [Thek ji'k;k 8 299300.00) 367510.00) 397410.00
[k Qvdj nunkj & depkjh 2 565021.05 -351000.00 214021.05
X QVdj nunkj & vi; 3 2388537.61]  -2145980.00 242557.61) 4 |VU; phy ifjLifirsk 9 9803.00 7018.00 16821.00
5 |fuo’k
ILFku dh fodkl fuf/k 10 93000000.00] -29838700.59 63161299.41
6 LFk;h afj DifRr;k 11 20823814.09 4226826.00 25050640.09
dy 139581531.58]  -34522681.50 105058850.08 dy 139581531.58] -34522681.50 105058850.08
0'k 2008&09 d nkjku vrj dk fooj.k & VvkLFkixr Bjdkjh vunku d fy, 0'k 2008&09 d nkjku vrj dk fooj.k & LFk;h ifjHifRr;k d Cykd d fy,
ithxr 0;; d fy, ikir ;ktuk vunku 4700000.00, 0% d nkjku LFk;h ifjlifRr;k d fy, fd;k x;k Hxriu | 8335497.00
VKb, o'k 2008809 d fy, eY;gkl ViLFkixr ith vunku T 2AVk;k Xk -4108671.00) AVkb, 4 o'k 2008&09 d fy, eY;gkl -4108671.00)
Avkb, b ifjLifRr;k e gkfu fEN 0% d nkjku cWV [l Mkyk x;k o'k d nkjku vrj 4226826.00
| 31-03-2008 31-03-2009
o'k d nkjlu vrj 591329.00 Idy (yid 84131539.91|  92467036.91
AVKb, 4 eY; okl 63307725.82 67416396.82
fuoy (ykd 20823814.09]  25050640.09)
gekj bl rijifk d ifronu d vullkj
dr mMik itk , .M Enkfkok
Tunh y[kdkj
g0/-
g0/~ ,- ,u- ukxjktu g0/~ ih- Ik g0/~ InL; (It ,- Igno th Ttkjh)
i'lklu fu;=d fun'kd "kidh; e.My Hikoxhinkj

LFkut cxyj
fnukdt 20 vxLr] 2009.




Jevh; fkyk sk=dh ILFku
pfEi;u jiQ Mkd %j] diykj Lo.k {i=
ILFku dk y [k

31 ekp 2009 dk Meklr 0% d fy, vk; vkj 0;; dk y[k

- Vk;
ge- 1 vk "i'kd = 2008-09 2007-08 (ale- vk "i'kd 2008-09 2007-08
# i- # i # i
1 2 3 4 6 7 8 9
1 |oru vij Her 33271617.00 17715623.001 1 |[hu e=ky; I iMir Bgk;rk vuniu 0.00 0.00
2 |ijkfd, x, ifj;keukvk 1 0;; 13599417.00 11447372.00( 2 [ijkfd, x, ifj;keukvk T ilr ji'k 30884577.00 26538194.00
3 Vi; Hxrku & depkjh 629948.00| 291821.00[ 3 |fofok wk; 8324789.00 15355390.08
4 1"kifud 0;; 4613238.00] 2747788.70 4 |eY;gkl d fy, ith vunku I vrj.k 4108671 3431505.00
5 ifjlifr;k dk j[kj ko 1042775.50 518346.00 3431505.00 3437852.00
6 |itxr ifjliftr;k ij iklfxd 0;; 0.00] 99862.00)
7 LR ifj iRk ij eY; gkl 4119656.00| 3431505.00
8 055 1 vikd ek=k e wvk; 9072771.38| 5 |vk; vikd ek=k e 0;; 13958615.50
dy:- 57276652.50 45325089.08, dy:- 57276652.5 45325089.08

g0/~ ,- ,u- Ukxjk€u
i'lklu fu;=d

LFkut cxyj

g0/~ ifr b uokuh
fun"kd

g0/~ InL;
"hdh; e.My

gekj bIh rijh[k d ifronu d vullij

dr mMik] itkjh ,.M Inkkok
Tunh y[kdkj

g0/-

(I ,- Igno t itkjh)
Hkchnkj



Jkvh; fkyk ski=dh BLFkku
pfEi;u jiQ Mkd %j] dkykj Lo.k {k=

ifj skeuk [k

31 ekp] 2008 dk ryui=

nunkfj ;k

ifj Fifirk

01-04-2008 dk

0% d nkjku vrj

31-03-2009 dk

01-04-2008 dk

0% d nkjku vrj

31-03-2009 dk

Je- 1 fooj .k wul- I- " @ o "y Je- 1 fooj .k wvul- I- " @ o "
Rs. Ps. Rs. Ps. Rs. Ps. Rs. Ps. Rs. Ps. Rs. Ps.
1 2 3 4 5 6 7 8 9 10 11 12
1 1ehxr vij{k.k 1 pky ifjHifRr;k
2 [VU; fuff;k d- glrxr udnb 153393.50) -99379.50 54014.00)
ijifd, x, ifjskeuvk T vi; 18599681.00] 18599681.00 [k cd e udni 2998321.09| 21572719.54]  24671040.63
3 |pky nunifj;k X LVid & y[u Bkrxi dh en 4 125170.49 -74478.00) 50692.49
% Qvdj nunij ,evh,y 5 325459.00 0.00 325459.00
d- ifj;keukvi d fy, ilr vixe 1021132271.14|  2424869.63| 104557140.77
[ Qvdj nunkj & vi; 104026444.14| -102978514.69|  1047929.45
x- Qvdj nunkj & ifrdrk 0.00 61965.00 61965.00f 2  |fuo
d- ,uvibwvij,e ILFku fodkl fuf/k 6 29838700.59 29838700.59
[k vYi vof/k tel&ifj;keuvk T akir jif'k | 7 37837195.00| -37037195.00 800000.00
3 |pky ¥fjskEukvk ij 055 8 58018669.46| 3613033.00]  61631702.46
4 .k vikj vixe
d- vixe & depijh 9 265410.00 541673.00 807083.00
[ vixe & ifrdrk 10 714265.00]  -452051.00 262214.00
5 |vU; phy ifj Nifir;k 11 2654982.05]  2595945.00 5250027.05
6 |LFK:h ifjNifRr;k 12 574883.00 574883.00
Idy (ykd&31&382009 dk  # 585868-00
AVkb, | eV okl #. 1098500
fuoy (ykd & 318382009 dk #- 57488300
dy 1125158715.28] -81891999.06] 124282609.22 dy 103092865.59] 21173850.63|  124266716.22
gekj b rijhfk d ifronu d vulkj
dr mMil] itkh .M Ini*kok
Tunh y[kokj
g0/~ ,- ,u- ukxjktu g0/- it - uokuh g0/~ InL; g0/-

LFkut cxyj

i'klu fu;=d

fnukdt 20 vxLr] 2009.

fun'kd

"idh; e.My

(I .- Igno & itijh)




pfEi su jiQ Mkd %] diykj Lok {k=

Jevhs fkyk sk=dh ILFkku

ifj;ktuk y[k
31 ekp 2009 dk Neklr o'% d fy, vk; vkj 0;; dk y[k

055 vk
ge- 1 y [k k'kd 2008-09 2007-08 | ge- I y [k kkd 2008-09 2007-08
# o #oi i & i
1 2 3 4 6 7 8 9
1 |ijkfd, x, ifjskeuk diskij 0;; 13599417.00| 11447372.00 1 |ijk fd, x, ifj;keuk dizk B iklr jif*k 30036076.00 25123194.00
2 LRk ifjifRr;k 1j eY; gkl & ifj;kEuk 10985.00 0.00 2 fokku vij ik]kixdh ifj;keukvk d fy, Je"ifor "kvd 848501.00 1415000.00
3 |05 1 virfiDr wi; 18599681.00| 21869320.00( 3 |wYi vofk tek d fy, ikr ¢;kt & ifj;ktuk 1325506.00 6778498.00

dy:-

32210083.00)

33316692.00

dy:-

32210083.00

33316692.00

g0/~ ,- ,U- ukxjktu
i'lklu fu;=d

LFkut cxyj
fnukdt 20 vxLr] 2009.

g0/- i b uokuh
fun'kd

g0/~ InL;
ldh; e.My

gekj bIh rijh[k d ifronu d vullij
dr mMik] i€kjh ,.M Inkf"kok
Tunh vIkdki

g0/-

(I ,- Igno t itjh)




Wf'kd 1fronu 2008-09

vuylud

JKVh; Pk ski=dh BLFGu A-1



Wf'kd 1fronu 2008-09

JKVh; Pk ski=dh BLFGu A2



kkf'kd ifronu 2008-09

vuyiud -1
IxBu rifydk

ik kixdh Telo; ,0
1f] ;ktuk 1cl/ku

1.1k kxdh Belo- HOKKTUA V1K  kT=aln 1. Rkeell; i’klu

2. tk.Mkj ,0 @;

2 1fi zktuk 1cliu
3. ekuo 1 Hkhu fodkl

1di’ku o 1ok

3. fokr ,0 y[k

4. ILFkiu

5. vibihvkj ,0 iklkixdh vrj.k

6. iLrdky; ,o0 lekpkj

JeVh; fkyk skf=dh ILFku A3



Wf'kd 1fronu 2008-09

JKVh; Pk ski=dh BLFGu A-4



Wf'kd 1fronu 2008-09

vuyiud -2
egk Itk d InL;

v/ ; {k

130 “krk “leyk uks ] vikb- -, 1
Ifpo] tkjr Bjdkj

[fku e=ky;

riljk ry, , fox, dejk [ ;k320
"KL=h Hkou, Mk- JktUn T1kn JkM
ub fnYyh - 110 001

InL;

Jh, 1- fot; dekj, vib- ,- ,1-
vij Hpo] Hkjr 1jdij

[Ku e=ky;

iFke ry, Mh fox, KL= Hou
Mk jke€Un 1hkn jkM

ub fnYyh - 110 001

Jh Itho feRry, vib- ,- , 1
Lk;Dr Bfpo ,0 for Dykgdij
[Ku e=ky;

Ekgk fu;=d

Hkyrh; [ku C; gk

bfinjk tkou, flfoy ykbUl
ukxij - 440 001

Jh L 1- d- MkiVk

fun’kd (1fj ;kEuk)

JK'Vh; Tu feeyh fuxe

,u,pilt- dk;ky; Idy, 1DVj-33
Qjfinkckn - 121 003

mRrj in’k

riljk ry, , fox, dejk 1[;k321,

L= Hou, M- jKEln ilkn jkM Jh jfo *kdj

ub fnYyh - 110 001 Ekgk fun’kd (lok fuokr) — Hkjrh; HoKkfud
lofk.k ch -5, IDV] d, vyixt
YK[kuA - 226 024

M- d- v ;kBkeh

fun’kd (rdundh) Jh et d- 1b- flUgk

[Ku e=ky; 1/15, ,p- Vvib- th

riljk ry, Mh fox, dejk I[;k311 JKELFku gkmflx ckM dkykun

"L=h thou, Mk jkEUn Tlkn jiM xiohu foykl

ub fnYyh - 110 001 mn;1j -313 001
JHELFkku

egk fun’kd ) "

Hkjrh; HoKkfud Bofk.k lk_- .- d- 2k

27, tokgjyky ug: jkM dlve.V Ik . 3c,

dkydrk —700 016 104, fjL.v ,LW

if’pe cxky. Dkydrk — 700 092
1f’pe cxky.

[u B1j{k egk fun’kd Mk b~ b uoku

[u Bj{k egk fun’ky; fun’kd

kuckn — 826 001 Jvh; Pkyk k=dh ILRGu
>kj [k.M pfi;u jiQ] diykj Lo.k fi= - 563 117

JKVh; Pk ski=dh BLFGu A-5



Wf'kd 1fronu 2008-09

Jh d- ¢ nc M- e [kkik/;k;

funkd (ifj ;ktuk) fun’kd

,uvhinlh fyfeVM Jk'vis [Kud LoilF; ILFku
Ldki Idy, dij-7, 5 ok ry T,u, Vijim I )1

7, ILFun; {i=, vk jiM o 1fyl LV d Tleu
ub fnYyh - 110 003 vejkorh jkM, ok

ukxij - 440 023
Jh - d- Hk.Mkjh

1ykgdkj (Vhihinlh Ifpo (xj—1InL; )
[kaJge:fy(; : Jh - ,u- ukxjktu
L & vk Iy, tykd 11 (t:kjg) 1fpo

JEVh; Fhyk sk=dh BLFkku
pfti;u jiQ
dkykj Lo.k {k= - 563 117

50k ry, yk/i jkM
ub fnYyh- 110 003

JVh; Phyk sk=dh TLFkU A6



Wf'kd 1fronu 2008-09

vuyiud -3

’ikldh; eMy d InL;
vl

BJh krk kyk uk; j] viko- - 1
Ifpo] Hkjr Bjdkj

[Ku e=ty;

riljk ry, , fox, dejk 1[;k320
"KL=h Hou, M- jktUn THkn jkM
ub fnYyh - 110 001

InL;

Jh, 1- fot; dekj, vib- ,- ,1-
vij Hpo] Hkjr 1jdij

[Ku e=ky;

iFke ry, Mh fox, KL= Hou
Mk jke€Un 1hkn jkM

ub fnYyh - 110 001

Jh Itho feRry, vib- ,- , 1

Lk;Dr Rfpo ,0 for Bykgdij

[Ku e=ky;

riljk ry, , fox, dejk 1[;k321,
"KL=h Hou, M- jktUn THkn jkM
ub fnYyh - 110 001

Mk- d- v; ket

fun’kd (rdundh)

[Ku e=ky;

ril jk ry, Mh fox, dejk B[;k311
“KL=h Hou, Mk- jktUn 1 Tkn jkM
ub fnYyh - 110 001

egk fun’kd

Hkjr; HoKkfud Bofk.k
27, tokgjyky ug: jkM
dkydrk —700016
iIf’pe cxky.

[ku Bj{k egk fun’kd
[Ku Bj{kk egk fun’kky;
fkuckn — 826 001

> [k.M

Ekgk fu;=d

Hkgrt; [kku C; gk

bfinjk Hou, flfoy ykbul
ukxij - 440 001

Jh, 1- d- MkiVk

fun’kd (1fj ;kEuk)

JK'Vh; 1u fceyh fuxe

,u,pinlt- dk;ky; Idy, 1DVj-33
Qjfinkckn - 121 003

mRrj in’k

Jh jfo *kdj

Ekgk fun’kd (Bok fuokr) — Hkjrh; HoKkfud
lofk.k ch -5, IDV] d, vyixt

Yk[kuA - 226 024

Jh ¢t d- b flUgk

1/15, ,p- Vvib- th

JhELFku gkmflx ckM dkykuh
xko/ku foykl

mn;ij -313001
JELFku

ik - d- 2k
,ive .V I[;k . 3ch,
104, fjE€.V LW
Dkydrk — 700 092
iIf’pe cxky.

M- ih- Bh- uokuh

fun’kd

JVh; fkyk ;k=dh BLRKu

pfei;u jhQ] dkykj Lo.k {k= -563 117

JVh; Phyk sk=dh TLFkU

A-7



Wf'kd 1fronu 2008-09

InL; M, .M Vg Ifpo (, I, Bvib vk [ku)
dinh; €ty vk;kx dukvd JkT; 1jdij

dejk I[;k 401(n) Iok Hkou fodkl B/

Vij- d- ije cXyj -560 001

ub fnYyh - 110 066.
Ifpo (xj—InL;)

Jh il vij- e.My Jh - ,u- ukxjktu
Lkykgdkj (ifj;ktuk,) Ifpo

dk; yk e=ty; JKVh; Pkyk sk=dh TLFu
rilji efty, dejk I[;k 309-, pfEisu jiQ

"KL=h Hou dkykj Lo.k {k= - 563 117

ub fnYyh - 110 001

JVh; Phyk sk=dh TLFkU A8



Wf'kd 1fronu 2008-09

vuyiud -4

mPp Lrjh; Renfkk Ifefr d InL;
v/

Jh jfo ’kdj

Ekgk fun’kd (Bok fuokr) —Hkjrh; HoKkfud Bofk.k
ch -5, 1DVj d, vyixt

Yk[kuA - 226 024

Members
ik, d- Mk -, u- Bok;
ke .V I[;k . 3ch, fun’kd rdutdh (vkjMh , .M Vh)
104, fjt.v ,LW dinh; [ku ;keuk vij fMEkbu
Dkydrk — 700 092 IR fyfevM
if’pe kay_ xk. Mokuk |y|, dud jkM

jkph - 834 008
Jh ¢ d- ik flUgk >kj [k.M
1/15, ,p- Vib- € _
jELFku gimflx ckM dikykun Mk - Ik uokun
xkoku foykl fun’kd
mn;ij -313 001 _]k"Vh; f’kyk ;kf:dh I LFkku
jrELFku pfEi;u jiQ] dkykj Lo.k {k= -563 117
InL; iMh, .M Wkj Jh,- d- HeMigh
dinh; €ty Vk;kx Lykgdkj (Vhihahlh)
dejk 1[;k 401(n) lok Hou [Ku e=ty;
vij- d- ije Lir- € vk 1dy, tykd 11 (X;kjg)
ub fnYyh - 110 066. 5ok ry, yki jkv

ub fnYyh - 110 003
Jh d- ci nc

fun’kd (ifj;kEuk)

,uviinlh fyfevM

Ldki 1dy, dkj-7, 5 ok ry
7, ILFkuh; {k=, ki jkM
ub fnYyh - 110 003

Jh cf- b flg

fun’kd [Ku Bj{k (,1 ,.M Vh)
[Ku Bj{kk egk fun’kky;

fkuckn - 826 001

>kj[k.M

JVh; Phyk sk=dh TLFkU A9
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JVh; Phyk sk=dh TLFkU A-10



Wf'kd 1fronu 2008-09

vuyiud -5
Igk;d IxBu@xkgd

(2008-2009)

din 1jdkj d e=ky; vkj forkx

[hu e=ky;] Hjr 1jkj

foKiu Vij ik kxdh forlkx] Hijr 1jdij
dk; vk e=ty;] Hgr 1jkj

e Tokku e=ky;] HGr 1jdkj

jiT; Bjdkj /7 lotfud {i= d IxBu

Hkjr vFk eol fyfeVM (BEML)

vikdkj iRFkj fodkl din (cpos)

dinh; [Ku ;keuk vkj MEkbu ILRku fyfeVM (cmPDI)
HfoKku wkj [kuu vk;kx] xEjkr (cGm)

fginLrku fed fyfeVM (HzL)

gVVh xkYM ekbUl fyfeVM (HGML)

dne[k ykg v;Ld dEiuh fyfeVM (KiocL)
exut vkj bf.M;k fyfeVM (MoIL)

JK'Vh; 1u feeyh fuxe fyfeVM (NHPC)

JKVh; rki fceyh fuxe fyfeVM (NTPC)

Jy bEM;k ik kxdh wij btthfu;jh Bok, (RITES)
Ijnkj Bjkoj uenk fuxe fyfeVM (SSNNL)

Iryt ty fo]r fuxe fyfeVM (SJVNL)

fIxj.kh dikfy;jit dEiuh fyfeVM (sccu)

Vgjh ty fodkl fuxe fuxe (THDC)

dukvd H; ty fo]r fuxe fyfeVM (KBJNL)
;Jfuse dijikp’ku vkQ bf.M;k fyfeVM (uciL)
mRrjk[k.M ty fo]r fyfeVM (UJVNL)

futh dEifusk

iy ;UL feujy ikboV fyfeVM (AMPL)

MYVk dUIVD’ku fELVEL (DCS)

,uth bUQvd ikboV fyfeVM (EIPL)
bthfu ; fjx 1k€DVI ibf.M;K: fyfeVM (EPIL)
,L1y elbfux ,.M b.MLVIt dydVM (EMIL)
Qjk&, yk; 1 dkjikj’ku] mMilk (FACOR)
QiCl xkdkd fyfeVM (FGL)

Tk odV jMMh ,.M dEiuh fyfeVM (GVR)
bf.M;k fle.VI fyfeVM (cL)

JVh; Phyk sk=dh TLFkU



Wf'kd 1fronu 2008-09

futh dEifu;k

bf.M;u vk;y dijikj’ku fyfeVM (ocL)

yklu ,.M Vck fyfeVM (L&T)

1Vy&, IbMY; tkb.V opj (PSJV)

lyxkodj [kuu m]kx tkboV fyfeVM (SmipL)
fl%oh , Bkl VI

1 Vit LVku @7k

Ik duivD’il

ot ,1- MExk ,.M dEiuh 1kboV fyfeVM (Dempo)
, 1te feujy Moyie.V ikboV fyfeVM (zmDPL)
vij d ekcYl 1kboV fyfeVM

[k.My = 1koj dEiuh fyfeVM (KPCL)

vrjk'Vvh; IxBu
Md xiu tkoj dkjikj’ku fyfeVM] tVku (DGPCL)

(b1l 10 ryk 1u fctyn wkikdj.K HVku (THPA) d uke T Ekuk thrk Fik:

JVh; Phyk sk=dh TLFkU

A-12



1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

1.

Wf'kd 1fronu 2008-09

vuyiud -6
1de’kuk dh Iph

Ti- wkj- vikdkgh) ,p- ,1- odV’K - vkb- FkjRjkE€ vk vikj- ckypinj Brg di [knkuk e
LVitex ,tD’fu dk vkdyu vk fu;=.k folLQkvd] foLQkvdk dh vkj rdundh dh Bj{k]
fhrEcj] 2008 1"'B N[ ;k, 25&31-

M- vkj- cky Bcef.k;e] it I > ,1- ufYy;V vkj o ob f’lojke ukxfjd fuek.k dk;k e
JhouQkle.V dh d’kyrk d eY;kdu d fy, thivky Bofk.k ,uth Bj{lk vkj Xxj&Qkly
Q; VYl dk xo'k.k uked fo'k; 1j vk;keEr jk'vh; Ixk'Bi] ,bth] Qjojf] 4&6] 2009] gnjkckn A

fot tu vij Ih ik jreinu oMUl ViQ LfilkiMd fcfVy QYVX bu n Hijr d @Vifud
Hix e LfilkiMd fcivy QiYvx di ekenxi dk Idr vkj Lyk MiQifex jift;u e Iflfed
gtiM ij bIdk itko] VDUKQFEDN] Hix 471 13844 2009 i'B [k, 2408252-

i b >k of- vkj- cky Bcef.k;e] , 1- ufYy;V vkj o- of- f’kojke ijkuh HxHk [knkuk e fodflr
mrkyh dk;yk [knkuk d <g tku d [krj d fo’y'k.k d fy, thihvkj Bofk.k k& wvkQ thihvkj
lo.k [kuu vkj Ic) m]kxk e fkyk ;ki=dh vkj H&i;koj.k uked fo'k; ij vrjk'vh; ExK'Bi]
Qjojh 12&14] 2009 vkbVh&ch,p;] okj.klh A

,- d- uFkuf] ,- d- VW vkj d- ,1- d".kefr ykgkjhukx&ikyk t1u fctyh ifj;ktuk] xMoky]
fgeky ;] mRrjk[k.M d vrxr HoKkud wvkj Hik]kixdh v/;;u] Hkjrh; HoKkfud Bofk.k db
if=dk lil ek

- h uokuf] €y Bkrk dh ifj;keukvk d fy, HoKkfud vitk;ki=dh v/; ;u] Hik]kixdh {= e
mijrh 1offr;k & pukir;k vkj IHkouk, uked fo'k; 1j IXK'BN Xykcy bfiLW;V wiQ
VDukyth] cxyj] uotcj 7&8] 2008-

lkh- Bh- uokuh ekb@k Iflfed dk mi;kx djr g, ncko d 1Vu] jkdekl d vkpj.k vkj Hextk
[knkb;k dh fLRkjrk dk v/; ;u] HfoKku vitk;ki=dh dh 1f=dk] Hkx 35 11&44 2008 1'B I [;k,
61&76-

- 1% uokuh VAj ukbd] Jiin fgekys] mRrjk[M d mRrjdilh uxj e oz .Kor y.MLyibM
Vive.V d vrxr nikdifyd vuJo.k dh vio’;dri] vkink icUku] vkink iclku fokx] Hijr
Ljdkj ik viskEr jiVi; IXCBI] tu 27) 2008

,- Jktu ckc tkb.Vk vkj (ykd d fLiyfvx e mud itko dk /;ku e j[kr g, xukbV dh
Dok;fy;k dh ;ktuk vk fodkl] bf.M;u LVku] vi[ky Hkjrh; xukbV ,.M LVku IxBu dh
if=dk] 2008 1"'B B[ ;k, 18&29-

- jktu clc vkdkjh; i8R d vrxr isloj.k vudy i)fr 1 Dokjh dk; fd, thu ok
ike[;] LViuMt] #jrh; vkdkjh; iR mpkx dh if=d eb&tu] 2008 i'B I[;k, 8&19-

,- Jk&u ckc vkj b I uokuh ,MollLM ,DLIykfto fLiyfvx rdutd dk mizkx djr g,
vikdkjh; RFj d Cykdk dk mR[kuu] Hkjrh; wvkdkgh; 1RFg m]kx dh if=dk] ekp] 2009 1'B
I[;k, 24&32-

JVh; Phyk sk=dh TLFkU AL



12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Wf'kd 1fronu 2008-09

T ,e- ukxjkt jko wkdkjh; aRF d vtk kf=dh x.k 1 Bcfhr vidM] Hkjr;  LVku]
tuojf] 2009-

.- e ukXJkE jko] ,e- of- ,e- ,I- 1lUu y{en d- ch pkjh] ,u- ,- fot; dekj ,b ,uth dk

Ldfyx vk Pkykvk d fcfVy QDpj d v/;;u e mbdk mi;kx] xj&MLVIDVo 1jifk.k k]
eY;kdu uked 1f=dk| Hkx 7 vd 4] ekp 2009 i'B B[ ;k, 30&35-

tth ,e ukxjkt jko] ,I- mn;dekj] ,e- o ,e- ,1- 1llu y{el] d- c pkjh vkj ,u- ,-
fot; dekj ykrj xubV e LVI bfiM;LM ekb@k @d & ,d Vv/;;u] kyk vitk;ki=dh vij
1jx rdund ij ,d dk; lkyk] 24&26] viy] 2008] eukyh A

tt- ,e ukxjkt Jko vk L1 €;0r Pkykvk d dlj ,QDV e vdifLlvd ,fe’ku ioffr dk
fo’y'k.k & ,d u;h 1)fr] [kuu vkj Ic) mkxk e fkyk ;kf=dh vkj Hi;koj.k uked fo'k; ij
vk kEr vrjk'vh; IXCBH) vkovi&ch,p;] okj. kBt Qjojh) 12&14] 2009-

-k v B Vi vERdijh BLEMM iKVAYV eV d virxr eklel cnylo vij diykj Lok
(=] Wijr e eklen ieki] izkoj.k vilk:k=dh ij ,d vrjivh; if=ck 4l ek

gk Vi Vi L flg [yh [inkuk e foLQVu d nijku ky d mRilu giu e fRyk vij
foLQIvd d x.kk ok ilko Vij foLQkVu d ieki & ,d fopkj [kuu vik;rivk dh if=dl Hix
10 K[;k 4] uokcj] 2008 i'B N[;k, 10814

Lk f’kodekj] o- ,- foYyh vkj ih B uokuh foLQkVu d LFku d fMLVILEX dk vkVhekbt ku
vl yixoty dk;y d [ku d vrxr elb@kiflfed vidMk d mi;kx dk le;] ILVucy
fodkl d fy, feujy 1DVj e fluth & fotu 2020] ,uvkovid] 1jrdy] vDrcj 4&5] 2008-

k- f’kodekj] ,B- ,u- efr] o- o Jko wkj ik Bk uokul] Hkjr d Hxtk Lil d vrxr
etbdlflfed rdutd dk mi;kx] ILVucy fodkl d fy, feujy 1DVj e fluth & fotu
2020] ,uvkbvhd] 1jrdy] vDrcj 4&5] 2008

Lk f’kodekj] B JhfuokBu] , 1- ,u- efr vkj o- o jko Hkjr d jkeUnk dk;yk [ku d icl/ku
dk fj;y Vkbe vilFgrk d Idr inku dju d fy, yikxoty LVWk d vrxr eko@kiflfed
vuJo.k 42 ok ;- ,1- jkd edfuDl Ixk'Bn BuQfilLdk 29 tu vikj 2 tykb] 2008-

Lk fkodeky] Bb- InfuokBu] o- ,- foYyh vkj , - ,u- efr] Hkxtk fuek.kk d Hk;kf=dh d v/;;u
d fy, fj;y Vibe etb@klflfed vuJo.k] Ix.kd 1)fr;k vkj H;ki=dh e {k= e ixfr 1j 12
ok vrjk'vh; , Bkf1,’ku] xkok] vDrcj 1&6] 2008-

Lk JhfuokBu] o- ,- foYyh vkj Ih- f’kodekj] dkykj Lo.k {k= dh [knkuk e LVkxek’ku v/; ;u]
30 o vul/iku exfuvijx Benk] H&vikfjr vk.kfiod foLQkVu vudo.k rdund] kVIekmF]
fothfu ;K 23&25 fhrEcj] 2008-

Lkt IhfuokBu] ,e- ,y-"kek € dkViM;k vkj o- ,- foYyn nffk.k Hkjr d y% nfj;k d fy, iid
ximM L Dhyj’ku VU5, Cku dk Be/k) HdEr vikGki=dh 1) 14 ok fo’o HBEedyu] piu]
vDrcj] 2008-

Lit- Jfuoklu] o- ,- foYyh vij Ik Flodekj] dkykj Lo.k fi= d tyelu [inkuk e BflfefIvi]
70k ,Ph;u Iflekykedy Bfeyu] 1dci tkiku] 24828] uokcj] 2008
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,U- Jhin] € M- jkt] d- Bkdj vikj b, 1- oek] Bjnkj Djkoj ifj;keuk] xejkr d Hoxtk
fjojcM fctyh %) Idy e MiQke’ku dk vuJo k — ,d ekey dk v/;;u] fPkyk ;ki=dh vij
1jx rdund ij ,d dk;’lkyk] dYy] 24&26] viy] 2008-

M-, 1- Bce.;e| vkdkjh; RFkj d - e Hkjr d fexefvivd fkyk d miskx 1 ,d I{lir
v/; ;U] [ku] [kut vkl ry dh 1f=dk] tu] 2008-

,p- o/ku] - vkj- vilkdkj] ,e- xkfonjkt] tMyx d nkjku mRilu /ofu d Lrj dk mi;kx djr
g, fkyk d x.k dk vidyu] f kyk sk=dh vkj [kuu foKku 1j vrjk'Vh; 1f=dk] Hkx 46] Ik
3] 2009-

,p- » 1- 0dV’k vij of- vikj- Jko] [ky [MMkokyh Brg dh [knkuk e foLQkVuk I mRilu gkuoky
tkideiuk e deh dk yk;k thuk] Ix.kd 1)fr;k vij H;ki=dh e {i= e ixfr ij 12 ok
vrjk'Vh; , IR, ’ku] xkok] vDrcj 1&6] 2008 i'B B[ ;k, 4132&4139-

,p- . 1- odV’k th Vkj- vikdkjh vij - vikb- Fjljke] dk;LFky d o ajidk.ke d nkjku eki x,
vullkj okf.iT;d foLQkvdk d fMVku’ku dh xfr e cnyko;kx;rk [kuu rdubd] Hkx 117]
I[;k 1] fhrEcy] 2008] 1"'B H[;k, 6&11-

-1 0dVE] - vikb- FgIjkE vkj vij- ckyplnj] ck/k d Behi y% 1u fceyh ifj;ktukvk
I Icthr [knkb dk;] fkyk fok kK=dh vkj [kuu vkj Bc) m]kxk e Hikoj.k Qjojh 12&14)
2009 vkbVhé&ch,p;] okj.kkh

A- 1 odV’l - vikb- FgIjkE vkl vkj- ckyplnj] ,u,eMilh dh foHlu [knkuk e
uvkbvkj e Hjk foLQkVuk mRilu gkuoky idEiuk dk v/;;u] Hkjrh; [u vk vl k=db
if=dk Qjojh] 2009 1"'B D[;k, 58&63-

JK'VA;

fkyk ;ki=dh ILFkku A-15
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vuyiud -7
lekpk) 1=

Mk Db JtfuokBu u vkjvkj,d,dln&ch] Hkjrh; vrfp{k vul.ku BxBu] cxyj Hjk fnukd 23
viy] 2008 dk vk;ker ,d dk;de e HdEil] [kuu {k= vkj jkdcLV ifjn’; d vuJo.k d
fy, Iflekyth vij ekb@k Bflekyth uvod d mi;kx 1j ,d vke=.k t'%.k iLrr fd;k A

Mk ,p- , B odV’k u Vh,pMilh vk ,uvhinlh db mRrjk[k.M fLFkr fofdlu ifj ;ktukvk d viu nkjk
dk;@e d nkjku 23&28] 2008 dk Kcf/kr fo'k; 1j 0;k[;ku iLrr fd, x, A

Mk ih- b uokuh vkj Jhin ukbd u 1gkMh {k= e ekl bulLVfcfyVh vkj HdEl d [krj d icl/ku ij
vkink icl/ku dun] mRrjk[k.M Bjdkj ik 27&28 tu] 2008 dk vk;ktr ,d vrjk'vh; Iteyu
e mMRrjdk’kh uxj] mRrjk[k.M] fgeky; e o:.kor i1or y.MLykbM Vive.V d fy, fLFjrk d
nh%kdkfyd vuJdo.k uked fo'k; 1j 0;k[;ku iLrr fd;k A

M ,p- , I- odV’k u Hkjrh; itk k=dh LVkQ dkyt ifjlj] gnjkckn e 18 1 20 vxLr] 2008 d
nkjku foLQkVu dk;dyki d foflu 1gyvk 1j tkp 0;k[;ku iLrr fd, A

Jh wij- d- flUgk u bvkLdk dulfyvx ,V ef],V] xkok e 30 flrEcj&l vDrcj d nkjku vik;kitr
,MOKLM ,Q,y, I3V 1j vk; ;kEr ,d if’kk.k dk;De e Hix fy;k A

Mk b Ih- uokuh u Xykcy ,dkMeh vkQ Vdukyth) cxyj }jk 7&8 uoktcj] 2008 dk Hik]kixdh e
mikjrh 1ofRr;k & pukfr;k vkj DHkouk, uked fo'k; 1j vk;kftr IxXK'Br e ty 1lkku dh
iff;ktukvk d fy, HoKkfud wviHk;ki=dh v/;;u uked fo'k; 1j ,d i1e[k 0;k[;ku iLrr
fd;k A blh IXK'Br e M- € vkj- vikdkjh u My vk OyiLV Bjxk d ekeyk d v/;;u
B[k x;h defk ckrk 1j ,d rduhdh y[k iLrr fd;k A bl EIxk'Bh e Mk ,- d- uFkuh] ;kxUn
flg] jci K'k.k nc 1hkn Rkg] ,y- € flg vkj noln flg Hh miflFkr jg A

Jh L0 Jk; u ch,p;] okj kBl mRry in’k Hjk fnukd 7&8 uotcj] 2008 dk [kuk ,0 Bc) m]kxk
e i;koj.k iclku 1 vk;kitr ,d Jk'vh; IxK'Bh e Hix fy;k A

Mk 1 B uokuf] fun’kd u oKkfud §3Jh fn0;y{eh vkj Jh noln flg d BkFk thvikb, I d mi;kx
1j cxy]j e fnukd 12 uotcj] 2008 dk vk;ker ,d Ixk'Bh e Hkx fy;k A

ILFku d u, oKkudk d fy, ,uvibvkj,e e fnukd 24 1 28 uotcj] 2008 d nkjku ,d
Vkfj, .Vku dk; @e dk vk;ktu fd;k x5k A

Mk 1h- Bf- uokuh u vikb, Ibth] gnjkckn Hjk fnlEcj 03&05] 2008 d nkjku HfoKku wvitk;kt=dh dh
pukfr;k uked fo'k; ij vi;kitr ,d vrjk'vh; Ixk'Bh e eko@k Kflfed dk mi;kx djr g,
Hxtk e dh thuokyh [knkbsk e ncko d iVu] jkdekl d wvkpj.k vkj fLRjrk e cnyko ij ,d
tefk 0;k[;ku ilrr fd;k A bt Ixk'Bh e I f’kodekj u ekb@k 1flfed dk mi;kx djr g,
Hxtk e dh thuokyh [knkb dk;dykik dhb fLRjrk uked fo'k; 1j ekey d v/;;u 1j ,d
0;k[;ku ilrr fd;k A blh IXK'Bh e Mk vt; dekj uFkkun u vkj, T vij thvib, I rdutd dk
mizkx djr g, Iflfed Lyki bulLVicfyVh 1j xMoky] fgeky; d etey d v/;;u d vilkj
1j ,d rdutdh y[k iLrr fd;k A

Ji M- ,1- Bce.;e u cxyj fo’ofolky; Jhjk 4&5 fnlEcj] 2008 dk @LVY ,oY;’ku wikj
eVelfQte uked fo'k; 1j vk;ker IxK'Bh e Hkx fy;k A

Mk Bb- Jtfuoklu u 1’kBfud 1f7k{k.k BLFku] elj gk 12 fnllEcj] 2008 dk [kuu dk;dykik 1
mRilu gkuokyh vkink dh fLFfr dk icl/ku uked fo'k; 1j ,d te[k Hk'%k.k iLrr fd;k A

Rkikou&fo".kx< e ,uvikbwvkj,e Hjk 15 1 27 fnlEcj] 2008 d nkjku HfoKku vfHk;kfi=dh e ,d
di;Lry 1f7k{k.k dk;@e vk;ker fd;k x5k A bl if;kk.k dk;@e e Jh noin flg] Jh ,y-
th flg vk Jh jeh i'k.k dk M- vE; dekj uFkuh vkj , - d- ekgrh Fhgk 1f7kk.k fnsk x5k A

Mk af- B uokuh] felg o% 2009 wkj 2010 d fy, bf.M;u RkBkovh Qkj btthfu;fjx fE;kyth
Ivkb, Tttt d WR;r ifr'Bkoku v/;{k d in d fy, puk x;k g] u fnukd 6 tuojh) 2009 dk
y[uA e gb bl TkIkbVh dh iFke cBd di v/;{krk di A M of- odV’ojy dk vib, Ibth d
InL; ifj'i\n d InL; d i e ukekidr fd;k x;k A

Ji € I uohu vkj Jb BYrku flig ef.lk u €;1j e 8&11 tuojh] 2009 dk vk;kEr vrjk'vh;
IRFkj dh in’kuh e Hkx fy;k A

JVh; Phyk sk=dh TLFkU A17
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Jh € M- ke vkj 130 d- , 1- fn0; y{eh u 12&24 tuojh 2009 dk thvkb, I dk mi;kx djr g,
lefdr y.MLykbM wkink icl/ku uked fo'k; 1j vk;ker vrjk'vh; 1f’k{k.k dk;@e e Hkx
fy;k A bl dk;@e dk vk;kku ,uvibMh,e] ;,u;&vibVilh Ldy Qk fMELY])
ft;k&buQje’tu eute.V] unjy.M vikj Hkjrh; HfokKku Bofk.k Hjk ,uvkbMn,e] ub nYyh e
viGker fd;k x;k Fk A M - Ih- uokuh vkj Jh Jhin utbd dk bl dk;@e e vfrffk
0;K[shrkvk Az e wvkef=r fd;k x;k A

Mk, B- Buxirk dk fkyk vik;ki=dh vkj Bjx ik]kixdh dh tkgrd; BkBkovh d “kldh; e.My d
InL; d -1 e ulfer fd;k x;k A

Ji M, - Ice.;e u cxyj fo’ofoky; e 24 Qjojh] 2009 dk HxH fuek.kk d fy, vko’;d fkyk
vitk;kt=dh v/; ;u uked fo'k; 1j ,d 1e[k Hk'k.k iLrr fd;k A

Jh M- L0 Bce.;e] Jh M- &kBQ vk Jh € ke u cxyj e 21 uotcj] 2008 dk u’kuy
biLVe.VI cxyj Hjk vi;ker ,d dk; kkyk e Hkx fy;k A

Mk ,p- ,I- odV’k dk mRrjk[k.M d 1giMh ikrk e fufer fd, tk jg tu fceyh ifj;keukvk 1
1;k0j.k 1j iMuoky iHko d v/;;u dju vij wvko’;d I>ko nu d fy, xfBr Ifefr d
InL; d - e ulfer fd;k x;k A

Jh o wkj- cky Bcef.k;e vij Jh , I- ufYy;V u gnjkckn e 4&6 Qjoji] 2009 dk fctyh dh B j{ik
Vvkj Xj&QkFly ry d xo'%.k ,bth 1j vi;kitr ,d jk'Vh; Ixk'Bh e Hkx fy;k A

1Jh 1onkk nkl €ulQj u u’kuy bULVe.VE] cxyj Mgk 17 Qjojh] 2009 dk futu ykxr ij mPp
fu'tknu d Mk ykixx BkY;’ku dI fufer fd, &k, uked fo'k; 1j vk;kitr ,d Ixk'Bh e
Hkx fy sk A

Mk I JhfuokBu dk dukvd jkT; Bjdkj d wkink vuJdo.k idi'B Hjk xfBr Iflekykftdy
midj.k ikir dju dh Rfefr e ,d fo’k%K InL; d -i e vkef=r fd;k x;k g A

JVh; Phyk sk=dh TLFkU A8
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HfoKku witk; kf=dh

Jh L, 1- d- ekgrh

Mk ,- d- uFkkuh

Jh M- Vi jko Mk fct thu
13h d- , I- fn0; y{e

Jh jfo fnen

Jh jfc H'k.k

Jhnc i1lin Tkg

Jh,y- xki’oj flg

Jh noln flg

Jh skxin flg

Htkfrd itk ; kf=clh

Mk- b Bh- >k

Jh of- vkj- cky Dcef.k;e
Jh Inhi ufYy;V

Jh o- on- f’kojke

Heik | kixd vtk ; k=

M-, - Buxirk

Jh Me-, 1- Bce.;e
Jh vkj- d- flUgk
Jh M- €kIQ

dh th ke

Phykvk e njkj vij Trext ijic.k

Mk € ,e- ukxjkt jko
Mk- €h- cMh

Jh - DR ukjk; K
Jh, 1 mn;dekj

Ji ,e- foDVj

1Jh ioh.kk Mi- €ulQj
Jh M- REir

Jh viny ethn

Jh - ekgunkl

Jh 1;n vIxj

Jh,- , Likne

vuyiud -8
,uvibvij, e ifjokj

fun’kd

Mk i Bf- uokuh

foHkkx

HidETu viH;k=dh

Mk- B JhfuokBu
Jh o- vuk[k foYyh

eko@kIflfed Vij viVie'lu
Jh 1 flodej

[Hu fMtkbu

M- oh- odV’ojy
Jh vry x/k

Jh b ukxjkt
Jh Ixk; cuM
Jh, I- dekjLokeh
Jh fjr’k yk[k.M
Jh,u- IYojkt

f”kyk foLQkVU Vkj [knkb wtk;ki=dh

Mk ,p- , I- odV’k
Jh - vib- Fjljkt
Jh - XkhukFk

Jh d- o’ihikj

Jh vikj- ckyplnj

U;efjdy ueu

Jh Jhin

Ji fct; fefgj doj
Jh - M jkt

d- 1/kdj

Jhin-, 1- oek

vidkjh; iRFj ik kixah

Jh ,- jktu ckc
Jh IYrku flg ehuk
Jh & I uohu
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1;ko).k viH;kf=dh

Jh 1jin jk;
Jh vier jukym
Ji ,e- y{ehifr

rdundh Belo; vij
ifj ;ktuk 1cl/ku

Mk- € Vkj- vilkdkjh
Jh -, - xkfon kVVh
Jh ,- fot; dekj

Jh ,u- lknjktu

1’iklu

Jh,- ,U- ukxjktu
Jh e vikj- ejyt/kju (fu/v)
Jho-,y- fo’o’0j; ;k
Jh - ukjk; .kLokeh

Jh - oh- KL=h
Jierh yn ejh

Jh -, u- kR 1k

Jh L 1- jfo

Jh - jktk

Jierh I of- yfyrk
Jh o 1k

Jh e, 1- ukxjke
Jh Vi vkteu; ik

Jh i odV jMMh

R;xi1= lefir depkjh

Tk; jke uk;d cDd
LkE; dekj jkmr

JVh; Phyk sk=dh TLFkU
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National Institute of Rock Mechanics

(Ministry of Mines, Government of India)

NIRM, as it is popularly known, was established in July 1988 under the aegis of Ministry of
Mines, Government of India, as an Autonomous Research Institute to aid to the growing
needs of the Mining and Civil Construction Industry in the area of Rock Engineering for

design and development.

Since its inception, the Institute has grown in strength and stature to mature as a professional
body providing research and consultancy support in almost entire spectrum of rock mechanics
with International standard. All Our activities are ISO 9001:2008 compliant. Key to our
success lies in 'Excellence through Innovation'.

Important contacts at K.G.F. Office (Telephone EPABX No.

Important Contacts

Dr. P. C. Nawani, Director
Tel: 08153-275000 (K.G.F. office)

Tel: 080-25612795 (Bangalore Office)

Mobile No: 09449681821
Fax No.: 08153-275002
Email: dto@nirm.in

08153-275006 to 09)

Department Contact Person EPABX Email id
Extn No.

Mine Design Dr. V. Venkateswarlu 29 venkat.nirm@gmail.com
Technical Coordination Dr. G. R. Adhikari 08153-27599 | tsd.nirm@mail.com
& Project Management (Direct)
Rock Fracture Mechanics & Dr. G.M. Nagaraja Rao 39 gmnnirm@rediffmail.com
Materials Testing
Engineering Seismology Dr. C. Srinivasan 38 csvnirml @rediffmail.com
Microseismics & Automation Mr. C. Sivakumar 37 csknirm@gmail.com
Dimensional Stone Technology | Mr. A. Rajan Babu 45 ddstrajan@gmail.com
Engineering Geophysics Dr. P. C. Jha 30 pcjha@nirm.in
Environmental Engineering Mr. Surendra Roy 44 surendraroydhn@yahoo.com
Engineering Geology Dr. A. K. Naithani 41 ajay naithani@hotmail.com
Controller of Administration Mr. A. N. Nagarajan 08153-275003 | coa@nirm.in

(Direct)
Important contacts at Bangalore Office
Department Contact Person Telefax Email Id

Geotechnical Engineering

Dr. S. Sengupta

080-25619697

smarajit200@gmail.com

Rock Blasting & Excavation
Engineering

Dr. H. S. Venkatesh

080-25619697

rbeenirm@gmail.com

Numerical Modellling

Mr. Sripad

080-25619697

nmd.nirm@gmail.com
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